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ABSTRACT OF THE DISCLOSURE 

An adjustable jig has a ?xed frame pivotally mounted 
on a table. A movable frame is connected to the nxeu 
frame by ?rst leaf springs and an adjusting screw is pro 
vided to move the movable frame. Two spaced jaw mem 
bers, having resilient gripping pads, are each connected 
to the movable frame by second leaf springs extending 
perpendicular to the ?rst springs. Separate adjusting 
screws are provided for moving each jaw member per 
pendicular to the second springs so that a member held 
in the jig may be rotated to a limited extent as well as 
moved in two perpendicular directions. 

The invention relates to positioning apparatus. 
The invention provides positioning apparatus for hold 

ing and accurately locating a member in position which 
apparatus comprises two jaw members, means for urging 
the jaw members towards each other to grip the said 
member between them, ?rst position adjusting means op 
erable to effect movement of the jaw members and any 
member gripped between them in a ?rst direction along 

_ a line joining the two jaw members and second and third 
position adjusting means operable to move the two jaw 
members respectively and separately in a second direc 
tion perpendicular to the said line, the said jaw members 
having abutment faces for abutting said member, adapted 
to permit limited rotation of the member when either the 
second or third position adjusting means is operated in 
dependently of the other. 

Preferably the said abutment faces are made of resil 
ient material, preferably in the form of a resilient pad 
secured to the body of each jaw member. 

Preferably the apparatus includes a ?xed frame device 
and a movable frame device connected to the ?xed frame 
device by leaf spring means extending perpendicular to 
the said ?rst direction, the ?rst position adjusting means 
being arranged to operate on the movable frame device 
to de?ect the leaf spring means to effect movement of the 
movable frame device in the ?rst direction, and the jaw 
members being connected to the movable frame device 
for movement in the ?rst direction with it. 

Preferably the jaw members are each connected to the 
movable frame device by further leaf spring means ex 
tending perpendicular to said second direction, and the 
second and third position adjusting means are arranged 
to de?ect said further leaf spring means to effect move 
ment of the jaw members relative to the movable frame 
member in the second direction. 

Preferably the position adjusting means each comprise 
a screw jack device. 

Preferably the ?xed frame device is pivotally mounted 
on a supporting table over which the said member may 
be moved by the positioning apparatus to the required 
position, whereby when the required position is reached 
and the jaw members released, the positioning apparatus 
may be moved about the pivotal mounting away from 
the member. 

Preferably the table is slidably mounted on a track for 
limited movement between stops so that the alignment 
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of different parts of the member on the table may be 
examined from a stationary viewing position by moving 
the table from one stop to another. 
A speci?c construction of an adjustable jig embody 

ing the invention will now be described by way of ex 
ample, and with reference to the accompanying draw 
ings in which: 
FIGURES l and 2 are different perspective views of 

the jig mounted on a microscope. 
In this example, the positioning apparatus is in the 

form of a jig 11 which may be used to position accurately 
a rectangular photographic plate 12 on a rectangular 
frame 13 for use in a photographic step and repeat cam 
era (not shown). The jig is used to produce a series of 
accurately positioned photographic master plates, so that 
these may be interchanged on the step and repeat camera 
with known accuracy. The method used to locate the 
frame 13 on the jig is identical with the location means 
provided on the step and repeat camera. 
The jig 11 includes a ?xed frame 14 comprising an 

elongated bar 15 having a downwardly projecting arm 16 
at each end and a further horizontally projecting arm 17 
at one end. The ?xed frame 14 is pivotally mounted on 
a rectangular supporting table 18 by horizontal extend 
ing pivot pins 9 (only one shown) seated in holes pro 
vided in each of the arms 16. Secured to the ?xed frame 
14 is a movable frame 20 comprising an elongated bar 
21, parallel to the bar 15, having horizontal arms 22a 
and b extending perpendicular to it at the ends. The mov 
able frame 20 is secured to the ?xed frame 14 by two 
leaf springs 23 extending between the bars 15 and 21. A 
?rst position adjusting device is provided having a con 
trol knob 24 mounted on a screw-threaded rod passing 
through a screw-threaded aperture in the arm 17 and abut 
ting the end of elongated bar 21 of the movable frame. 
By rotating the knob 24 the screw-threaded rod moves 
the movable frame 20 in a ?rst direction along the length 
of the bar 21, relative to the ?xed frame 14, and de?ects 
the leaf springs 23. 
The arms 22a and b have jaw mounting members 25a 

and b respectively extending parallel to them and con 
nected to them by two leaf springs 26a and 26b respec 
tively, extending between the arms and the jaw mounting 
members. The jaw mounting members 2511 carries at one 
end a ?xed jaw member 27 which is provided with a 
rubber abutment pad 28 for abutting the edge of the 
plate 12. The jaw mounting member 25b carries a jaw 
member 27b at one end but the jaw member 27b is 
provided with an adjustable plate 29 on the front face 
of which another abutment pad 28 (not shown) is pro 
vided. Plate 29 is of spring material and is secured to 
jaw member 27b by a screw 31 (FIGURE 2), engage 
ment with the side of plate 12 being controlled by de 
?ection due to a set screw 30 (FIGURE 1) meshed in a 
screw threaded hole in jaw member 27b and in contact 
with the rear face of plate 29. Accordingly, pads 28 may 
be slightly adjusted toward each other. 

Second and third position adjusting devices are pro 
vided by push rods 33 and 34, each having at One end 
knurled head screws 35 and 36, respectively, and each 
bearing against an end of the jaw mounting members 
25a and 25b, respectively, at their other ends. Each rod 
33 and 34 is screw-threadedly engaged with an aperture 
in the bar 15 and passes through an elongated slot in the 
bar 21, thereby permitting movement of the bar 21 by 
adjustment of the knob 24. By simultaneous adjustment 
of the screws 35 and 36, the jaw mounting members 25a 
and b may be moved in a second direction, perpendicular 
to the length of the bars 15 and 21 by de?ection of the 
leaf springs 26a and 26b. If the screws 35 and 36 are 
operated together, the plate 12 is moved bodily in the 
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second direction. 'If, however, one of the screws 35 and 
36 operated separately, the resilience of the pads 28 
allows the plate 12 to pivot in a horizontal plane about 
the pad 28 which is not moved. 
By provision of the knob 24, and screws 35 and 36 

the position of the plate 12 may be adjusted in twoper 
pendicular horizontal directions and the plate 12 may be 
rotated about a vertical axis to a limited extent. By pro 
vision of the leaf springs 23, 26a and 26b, the horizontal 
adjustments act as virtual slides and backlash error is 
eliminated owing to the resilience of the springs exerting 
a continuous biasing force on the adjusting screw 
threaded rods when the springs are deformed. 
A catch is provided to hold the jig 11 down in the 

horizontal position as shown in the drawings. This catch 
comprises a boss 38a with a tapped hole secured to the 
table 18 and a knurled head screw 38b which may engage 
the tapped hole. ' 
The rectangular frame 13 on which the plate 12 is to 

be accurately positioned and secured, is releasably held 
in position on the table 18 against three pins by two 
positioning clips 39 secured to the table 18. 

In order to ascertain visually when the plate 12 is 
correctly positioned on the frame 13, the plate 12 is 
provided with reference marks and the jig is mounted on 
a microscope to enable accurate observation of the ref 
erence marks, As the reference marks are provided at 
spaced positions across the plate 12, it is necessary to 
move the plate 12 relative to the microscope objective 
lens in order to change from viewing one mark to an 
other. To enable this to be done, the table 18 is slidably 
mounted for movement in one direction (parallel to the 
bars 15 and 21) on a platform 40. Two short rods (not 
shown) ?xed to the platform 40 engage a groove on the 
underside of the table 18 to guide the movement and a 
projecting block 42 ?xed to the table 18 is arranged to 
abut one or other of two spaced stop members 43 (only 
one being shown) provided by the spindles of micro 
meters 44 and 45 ?xed to the platform 40 at the limits 
of the extent of movement of the table 18 on the plat 
form 40. The position of the two micrometer spindles 
43 may be separately adjusted by the micrometers 44 
and 45. 
To allow similar horizontal movement of the table 

18 in a perpendicular direction, the platform 40 is slid 
ably mounted on a sub-table 46. Two facing grooves in 
the platform 40 and sub-table 46 respectively fit onto 
opposite sides of a guide rod 47 to guide the sliding 
movement of the platform 40, and thereby the table 18, 
along the rod 47. A projecting block 48 is secured to 
the platform 40 and is arranged to abut one or other of 
two stop members 49, 50 provided by the spindles of 
micrometers 51 and 52 and ?xed to the sub-table 46 at 
the limits of movement of the platform 40 on the sub 
table 46. The position of the micrometer spindles 49 and 
50 may be adjusted by the micrometers 51 and 52 re 
spectively. The sub-table 46 is ?xed rigidly, although 
releasably, to the microscope frame. 

In use, the four micrometers 44, 45, 51 and 52 are set 
at the required positions in accordance with known in 
formation regarding the position of the reference marks 
on the photographic plate 12. The control knob 24 and 
screws 35, and 36 are then adjusted so that the reference 
marks appear at the correct position in the ?eld of view 
in the microscope when the table 18 is moved in succes 
sion against the various stops limiting its movement. The 
plate 12 may then be cemented to the frame 13, the 
jaws of the jig 11 released from the plate 12, the catch 
38 released and the jig removed from the plate 12 by 
moving about its pivotal mounting to a vertical position. 
The frame 13 and plate 12 may then be lifted upwardly 
away from the clips 39. 
The invention is not restricted to the details of the 

foregoing example. 
I claim: 
1. Positioning apparatus for holding and accurately 
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locating a member in position, which apparatus comprises 
two jaws for gripping an object between them, a ?rst 
frame device, a second frame device, ?rst resilient con 
necting means connecting said second frame device to 
said ?rst frame device so that said second frame device 
is movable in a ?rst direction parallel to said ?rst frame 
device, ?rst position adjusting means for effecting move 
ment of said second frame device in said ?rst direction, 
second resilient connecting means connecting one of said 
jaws to said second frame device so that said one of said 
jaws is movable in a second direction perpendicular to 
said ?rst direction, second position adjusting means for 
moving said one of said jaws in said second direction, third 
resilient connecting means connecting the other of said 
jaws to said second frame device so that said other jaw 
is movable in a third direction parallel to, but spaced 
from, said second direction, and third position adjusting 
means for moving said other jaw in said third direction, 
said ?rst, second and third position adjusting means being 
operable separately and independently of one another. 

2. Positioning apparatus as claimed in claim 1 in which 
each said jaw comprises a jaw member having a resilient 
pad secured on its inner face. 

3. Positioning apparatus as claimed in claim 2 in which 
said ?rst resilient conecting means comprises a ?rst pair 
of spaced leaf springs extending perpendicular to the said 
?rst direction, and said second and third resilient con 
necting means each comprise second and third pairs of 
spaced leaf springs, respectively, extending perpendicular 
to said second and third directions. 

4. Positioning apparatus as claimed in claim 3 in which 
said ?rst position adjusting means comprises a ?rst con 
trol screw mounted on said ?rst frame device with one 
end abutting said second frame device whereby rotation 
of said ?rst screw causes de?ection of said ?rst pair of 
leaf springs. 

‘5. Positioning apparatus as claimed in claim 4 in which 
said second and third position adjusting means comprise 
second and third control screws mounted in said second 
frame and arranged to de?ect said second and third pairs 
of leaf springs, respectively. 

6. Positioning apparatus as claimed in claim 1 in which 
said one jaw is provided with a resilient abutment plate 
secured to its inner face and an adjusting screw for con 
trolling movement of said plate towards and away from 
said other jaw. 

7. Positioning apparatus as claimed in claim 5 further 
comprising a supporting table on which said ?rst frame 
device is pivotally mounted whereby said jaws and said 
?rst and second frame devices may be pivotally moved 
away from said table. 

8. Positioning apparatus as claimed in claim 7 wherein 
two linear tracks are provided for slidably mounting said 
table thereon, each of said tracks having spaced stop de 
vices for limited movement of said table between said 
spaced stop devices, said two tracks extending perpen 
dicular to each other. 

9. Positioning apparatus as claimed in claim 1 further 
including a microscope, the object held between said jaws 
being capable of being positioned and held at a desired 
position in the ?eld of view. 
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