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The present invention relates to micromanipu 
lators (such for instance as used in histology, 
bacteriology, etc.) and its object is to provide an 
apparatus of this kind which is better adapted 
to meet the requirements of practice than those 
made up to this time, in particular from the point 
of view of simplicity of construction, ease of 
operation and accuracy. 
A preferred embodiment of my invention will 

be hereinafter described with reference to the 
accompanying drawings, given merely by way of 
example, and in which: 
The only figure is a diagrammatic perspective 

view of a micromanipulator made according to 
my invention. 
The micromanipulator shown by the drawing 

is mounted in a casing or Support of suitable 
shape the base of which is shown in Solid lines 
while its sides are diagrammatically shown in 
dotted lines; on this base of Support f is fixed 
an angle piece 2 constituting a bearing for a 
journal 3 for the oscillation of a piece or block 4. 
This block is provided at its front end with a 
disc 5 fixed therewith, coaxial with journal 3 
and fitted with an axial spindle 6 rigid therewith 
around which is wound the end of a string 
connected to the end of a rod 8 of the needle 
holder, a return Spring 9 being provided at the 
end of this string 7. 

Perpendicularly to the axis of journal 3 there 
is journalled in block 4 a shaft which carries, rigid 
therewith, on the right hand side of block 4, a 
disc 6 having an axial spindle 6a fixed thereto, 
around which spindle is wound a string passing 
about a return pulley 2 and secured to the end 
of the needle holder rod 8. 
Said shaft carries, rigidly mounted on its left 

hand end, a rod 3 bent at right angles so as to 
have a vertical portion, which is connected 
through a coupling piece 4 with a rod f 5 which 
constitutes the single control member of the mi 
cromanipulator. This rod 5 is engaged at its 
lower part in a flexible sleeve 6, Such as a rubber 
tube, which connects rod 5 with a threaded rod 

capable of rotating freely in base . On this 
rod 7 can move a nut a rigid with a rod 8 on 
which is fixed a string 9 connected to the end of 
needle holder 8 and also provided with a return 
Spring 20 in line therewith. 
The rod 8 of the needle holder is fixed in an 

adjustable piece 2 provided with return springs 
22 and 23. On the free end of the rod 8 of the 
needle holder is fixed, the clip 24 which holds 
needle 25, shown in dotted lines. . . . . . 
Each of the discs 5 and to is provided with a 
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fixation point 6b to which are secured the ends 
of strings 7a and a connected to strings and 

and stretched by pulling member 26. 
This micromanipulator works as follows: 
First, it should be well understood that when 

the handle provided at the top of rod 5 is urged 
toward either the right hand side (arrow Bd) Or 
the left hand side (arrow Aa), coupling piece 4, 
rod 3 and block 4 are caused to rotate about the 
axis of bearing 2 with respect to support . 
Movement of rod 5 to correspond to this rotation 
is made possible by the deformable connection 6 
existing between said rod and support . 

In its position of rest the needle carrying rod 8 
is in a horizontal position, same as block 4, and 
control rod 5 is in a vertical position. If, now, 
it is desired to move needle 25 towards the right 
(direction A) it suffices to move the handle of 
rod 5 towards the left (direction Act) which Will 
have for its effect, as above explained, to rotate 
block 4 in a counter-clockwise direction and to 
cause axial Spindle 6 to rotate about its axis, 
thus exerting on string a pull which will stretch 
spring 9 and move toward the left the end of 
rod 8, the point of Oscillation of which is con 
stituted by the centre of piece 2. 

In order to move needle 25 towards the left 
(direction B) it suffices to move the handle of 
rod 5 towards the right (direction Ba) which 
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will have for its effect to rotate block 4 in the 
clockwise direction, to release string and to 
enable spring 9 to contract, pulling the end of 
rod 8 toward the right. The two movements to 
Ward the right and toward the left are thus pro 
duced in the horizontal plane by one kind of dis 
placement of rod 5. Vertical displacement of 
needle 25 in a downward direction (direction C) 
will be obtained by causing rod 5 to turn about 
itself (direction Ca) which will cause an upward 
movement of nut Ta, along threaded rod 7, caus 
ing rod 8 to pivot upwardly and relieving string 
9, which enables return spring 20 to contract so 
as to move rod 8 upwardly. As this rod pivots 
about portion 2, it will cause the point of needle 
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25 to move downwardly. Movement of the needle 
in the upward direction (D) will also take place 
by rotating rod 5 upon itself, but in the opposite 
direction (direction Da) which has for its effect. 
to move nut a downwardly on threaded rod 7, 
to move rod 8 downwardly while stretching 
Spring 20, and to move the end of needle 25 up 
wardly. Upward and downward vertical displace 
ments of needle 25 are this ensured in a vertical 

: ... plane. by rotation of rod 5 about itself in one di 
5 rectioni or the other. 
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Displacement of needle 25 in the longitudinal 
direction E is obtained by pulling rod 5 rear 
wardly, which has for its effect to rotate Spindle 
6a about its axis and thus to pull string f, which, 
through return pulley 2, drives rod 8 frontwardly 
and imparts- this horizontal movement to piece 
2, while stretching springs 22 and 23. Backward 
movement of needle 25 will be obtained by bring 
ing rod 5 back to its initial position, which Will 
relieve string if and enable springs 22 and 23 
to move needle 25 toward its initial position. 
These two longitudinal displacements are thus 

obtained by a third kind of displacement of rod 
5. 
If it is desired to increase the amplitude of the 

displacements above described, it Suffices to 
stretch strings la and a by means of pulling 
member 26. As their points of fixation 6b on discs 
5 and 0 are at a distance much greater than the 
radius of spindles 6 and 6a, it will be understood 
that the displacements of needle 25 in the hori 
Zontal plane are considerably increased. 
Due to the simplicity of its construction and 

Operation and to the precision of its working, my 
apparatus constitutes a very important improve 
ment in the art. Furthermore, it is very cheap 
to manufacture. 
What I claim is: 
1. A micromanipulator for controlling the dis 

placements of an object which comprises, in com 
bination, a holder of elongated shape for said 
object, a support for said holder, a plurality of 
Springs normally located in the same plane at 
right angles to the longitudinal direction of said 
holder interposed between said support and points 
of an intermediate portion of said holder for free 
elastic suspension of said holder, a single control 
member movably carried by said support, three 
strings secured to said holder at a point thereof 
at a distance from the plane of said springs, 
means between said control member and one of 
said strings for pulling said last mentioned string 
in One direction at right angles to Said longi 
tudinal direction in response to a given kind of 
displacements of said member with respect to 
said Support, a Spring between said support and 
the point of fixation to Said holder of said last 
mentioned string for opposing the pulling thereof 
in said direction, means between said control 
member and another of said strings for pulling 
said last mentioned string in another direction at 
right angles to said longitudinal direction in re 
sponse to another kind of displacement of said 
member with respect to said support, a spring 
between said support and the point of fixation to 
said holder of Said last mentioned string for op 
posing the pulling thereof in said last mentioned 
direction, said springs being normally located in 
the same plane, at right angles to said longitudi 
nal direction, and means between said control 
member and the point of fixation to said holder 
of the third of said strings for pulling said third 
string in said longitudinal direction in response 
to a third kind of displacement of said member 
with respect to said support. 

2. A micromanipulator according to claim 1 in 
cluding three driving pieces movably mounted 
With respect to Said Support and operatively con 
nected to Said control member to be rotated about 
three different respective axes in response to said 
displacements of three different kinds of said 
control member, Said strings being fixed to said 
driving pieces respectively at points thereof dis 
tant from their respective axes of rotation, said 
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4. 
pieces belonging to the means for pulling said 
strings. 

3. A micromanipulator according to claim 2 
further including supplementary string elements 
each interposed between a point of One of Said 
first mentioned strings and a point of the COro 
responding driving piece located at a distance 
from the axis of Said piece greater than the dis 
tance from the first mentioned point of fixation 
of the corresponding first mentioned string to 
said driving piece, said string elements being nor 
mally loose, and means for stretching said string 
elements to make them effective as transmission 
means between Said driving pieces and Said 
holder. 

4. A micromanipulator according to claim 2 in 
which said control member includes two rod por 
tions, one of Said rod portions being journalled 
about its own axis in Said support, and a rubber 
sleeve for coupling Said first rod portion. With 
the second one, the three kinds of movements of 
said member consisting in Oscillations of the Sec 
ond rod portion in two different planes passing 
through said last mentioned axis and a rotation 
of said second rod about its Own axis. 

5. A micromanipulator for controlling the dis 
placement of an object which comprises, in com 
bination, a support, a holder for said object, elas 
tic suspension means deformable in three distinct 
Spatial directions interposed between said Sup 
port and a central portion of said holder, three 
strings fixed to said holder at a distance from 
said central portion, a single control member 
movably carried by said Support to have three 
distinct kinds of displacement with respect there 
to, transmission means between said control 
member and said strings to pull them in the re 
spective directions of the three axes of a three 
dimensional System of coordinates in response to 
said three kinds of displacement of said control 
member respectively, and Spring means inter 
posed between said support and said holder for 
yieldingly opposing the pulling actions of said 
strings. 
/6. A micromanipulator for controlling the dis 
placements of an object which comprises, in com 
bination, a holder of elongated shape for said 
object, a support for said holder, a plurality of 
Springs normally located in the same plane at 
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right angles to the longitudinal direction of Said 
holder interposed between said support and 
points of an intermediate portion of said holder 
for free elastic suspension thereof, a single con 
trol member movably carried by said Support, a 
block pivoted to said support about an axis paral 
lel to the longitudinal direction of said holder, a 
spindle rigid with said block and located along 
said pivot axis thereof, a string interposed be 
tween the periphery of said spindle and a point of 
said holder located at a distance from the plane 
of said springs to pull Said point of Said holder 
in a direction at right angles to the longitudinal 
direction of Said holder in response to a rotation 
of said Spindle in one direction, Spring means 
between said point of Said holder and said sup 
port for directly opposing the pull exerted by said 
string, a shaft journalled in said block at right 
angles to the pivot axis thereof, a disc rigid with 
Said shaft, a Spindle fixed to said disc, a string 
interposed between the periphery of said last 
mentioned Spindle and a point of said holder to 
pull said holder at least substantially in the longi 
tudinal direction thereof in response to a rota 
tion of the Second mentioned spindle in one direc 
tion, means interposed between said second men 
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tioned spindle and said control member for caus 
ing said block to rotate about its pivot axis in 
response to a first kind of displacement of said 
control member and said second mentioned 
spindle to pivot about its own axis in response to 
a second kind of displacement of said control 
member, a third string secured to said holder at 
a point thereof located at a distance from the 
plane of the holder Suspension Springs, means 
interposed between said control member and the 
last mentioned string for pulling said String in 
a direction at right angles to both the longitudi 
nal direction of said holder and the pulling di 
rection of the first mentioned string in response 
to a third kind of displacement of said control 
member, and spring means between Said holder 
and said support for directly opposing the pull 
exerted by the third mentioned string. 

JACQUES MONCHABLON. 

O 

6 
REFERENCES CTED 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 

Number Nane Date 
822,271 Hall -------------- June 5, 1906 

1,270,163 Jesurun et al. ------ June 18, 1918 
1,387,823 Wood -------------- Aug. 16, 1921 
1,694,477 Long -------------- Dec. 11, 1928 
1987,733 De Fonbrune ------ Jan. 15, 1935 
2,070,037 Bauersfeld --------- Feb. 9, 1937 
2,335,833 Wood ------------- Nov. 30, 1943 

.. 
U 


