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In the ordinary operation of a test head positioning system, a
counterbalanced arm brings and holds the test head into a desired position. Once the
test head is in the desired position, the arm may be locked in place. With such
systems, if the balance condition is lost while the arm is locked in place and this fact is




In the ordinary operation of a test head positioning
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In accordance with a first aspect of the present invention, there is provided a

safety lock comprising:
a locking member which engages a support;
a handle, having an inner lock shaft for
actuating said locking member and an outer lock shaft characterized in that

said inner lock shaft having a first coupling face at one end thereof; and

said outer lock shaft having a second coupling face which

engages said first coupling face when said inner lock shaft and said outer lock shaft




actuating said | ocking nenber and an outer |ock shaft
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first coupling face at one end thereof; and said

outer |ock shaft having a second coupling face which
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condition by the counterbal ances.
positioned away from engagement with each other.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a first exemplary embodiment of the present

invention.




Figure 4 is a perspective view of an out-of-bal ance
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DETAILED DESCRIPTION OF THE INVENTION

Referring again to the safety lock disclosed in U.S, Patent No. 4,715,574,
upon a preselected movement of the arm caused by a loss of counterbalance to the
arm, the safety lock prevented rotation of the handle that released the lock. It was
known to the inventors, however, that certain users of the safety lock forgot its
purpose. Thus, when those users couldn’t turn the handle by hand, they would force
the handle, thus breaking internal teeth which were preventing the lock from being

released.

Accordingly, the present invention relates to a new and improved
materials handling system. Furthermore, a safety mechanism is disclosed for a
materials handling system for a load such as a test head (or other electronic testing
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30a counter clockwise moves wedge 26 away from wedge 28. When wedge 26 is a
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sections 30c and 30d, the diameter of section 30d being less than the diameter of
section 30c. The junction of sections 30c and 30d forms a lip. A compression spring 31
is located between the annular wall of bore 18e within coupling structure 18 and the lip
formed by the junction of sections 30c and 30d. Compression spring 31 applies a
horizontal force against outer handle section 30b to force it away from face 18b,
thereby tending to force jaw-tooth couplings 35a and 35b apart. Therefore, even when
inner lock shaft 30a and outer lock shaft 30b are aligned, jaw-tooth couplings 35a and

35b may not be engaged because of the outward force exerted by compression spring




hori zontal force against outer handle section 3Db to

force it away fromface 18b, thereby tending to force~1 SEP 2008
jawtooth couplings 35a and 35b apart. Therefore, even

when inner |ock shaft 30a and outer |ock shaft 30b
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Referring to Figure 5A, the determination of such relative movement is
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their heads slip fit against the bottoms of a corresponding number of elongated
counterbores 46 provided in that face of friction block 34. The screws 44 extend
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coupling 35b, thereby preventing jaw-tooth coupling 35b from being seen in Figure 7A.

When the load carrying unit is substantially weightless, the relative
positions of other parts of the apparatus are shown in Figures 3, 5A and 6A. As shown
in Figure 3, bolts 19, 20 and 21 are all substantially parallel to inner lock shaft 30a.
Since the inner and outer lock shafts are aligned, bolts 19, 20 and 21 and also all
substantially parallel to outer lock shaft 30b. As shown in Figure 5A, screws 44 are
centered within bores 47. As shown in Figure 6A, leaf springs 52 and 56 extend in a
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structure 18 via holes 37. As shown in Figure 6B, upward movement of bolts 19 and 20
causes coupling structure 18 to also move upward. Because outer lock shaft 30b is
located tightly within a small bore in coupling structure 18, outer lock shaft 30b is
misaligned relative to inner lock shaft 30a thereby preventing engagement of jaw-tooth
couplings 35a and 35b and further preventing rotation of handle 10 from opening
wedges 26 and 28. The relationship between jaw-tooth couplings 35a and 35b during
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teeth thereon.
A friction block 134 bears against and is secured to lock collar 124,

A second part of handle 130 is an outer lock shaft 130b. One end of
outer lock shaft 130b has a handle 140 which may be used to turn outer lock shaft
130b. The diameter of handle 140 is greater than the diameter of outer lock shaft
130b. The junction of handle 140 and outer lock shaft 130b forms a lip. A compression
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Leaf springs 150 and 152 are attached to the top of the friction block 134
via clamp 166. Two additional leaf springs (not shown) are similarly attached to the
bottom of friction block 134. When the tops of lock collar 124 and friction block 134
are at substantially the same level, leaf springs 150 and 152 extend from the top of
friction block 134 and bear against the top of lock collar 124 during the substantially
weightless condition of load carrying unit 116. Similarly, the leaf springs (not shown)
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fromthe bottomof the | ock collar and bear agai nst
the bottom of the friction block 134 during the
substantially weightless condition of the | oad
carrying unit. Until the resistance of |eaf springs
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held by said lock collar, said outer lock shaft; held by said coupling box.

5. The safety lock according to claim 3, wherein a counterbalanced
load is coupled to said lock collar.

6. The safety lock according to claim 4, wherein flexible members

secure said coupling box to said lock collar.



thereof; and said outer |ock shaft having a second -1 SEP 2006
coupling face which engages said first coupling face
when said inner |ock shaft and said outer |ock shaft
are in respective engagenent positions relative to
each other; wherein the Sﬁfety | ock further conprises
a coupling structure which™noves to prevent engagenent
of said first coupling face with said second coupling
face. 2; Thengadadry 14&%@%%&9 il 50 whleAdifsdid cxmﬂrnglua,x
said | ocking nmenber is a wedge or a caliper. 3.
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second coupling faces of said inner lock shaft and said outer lock shaft are
positioned for engagement with each other; and
operating said outer lock shaft without causing said inner lock

shaft to disengage said locking member from said support when said respective first
and second coupling faces of said inner lock shaft and said outer lock shaft are
positioned away from engagement with each other.

12. The method of locking a load according to claim 11, wherein
said locking member is a wedge or a caliper which engages said support.

13. The method of locking a load according to claim 11, wherein
said locking member is situated in a lock collar, a coupling box is secured to said lock

collar and is movable thereto, said inner lock shaft is held by said lock collar, and




operating a handl e having an inner |ock shaft and an -1 SEP 2005

outer lock shaft, characterized in that said nethod

further conprises the steps of: operating the outer
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said inner lock shaft and said outer |ock shaft shaft
are away from engagenent with each ot her when said
coupling box noves relative to said |ock collar. 14.
The nmethod of |ocking a |oad according to claim 13,
wherein said coupling box noves relative to said | ock
col | ar when counterbal ancing of a load coupled to
sai d coupling box changes. 15. The nethod of |ocking a
| oad according to claim1ll, wherein a spring urges
said first coupling face and said second coupling face
apart.




