ELECTRONI C DEVI CE TESWWAG. SYSTEM TECHNI CAL  FI ELD The presegé:bﬁxﬁhtion
gelayes, in general, to the testing of electronic devices an

particular, to a systemin which an electronic test head is positioned to
- connect to and dock with a handler of the device tg be tested. BACKGROUND
“ART In the automatic testing of i ntegraed circuits“and other electronic
devi ces, special device handl ers have been used which place the device to
be -2- tested in position. The electronic testing itself is provided by
a |l arge .and expensive autonmatic testing systemwhich includes a test head
whi ch connects to and docks with the device handler. The test head uses

ELECTRONIC DEVICE TESTING SYSTEM

The present invencion relates, in general,
to the testing of electro:ic devices and, in
particular, to a system ix which an electronic test
head is positioned to conrect to and dock with a
handler of the device to ke tested.

BACKGROUND ART
In the automatic testing of integrated

circuits and other electronic devices, special device
. handlers have.been used which place the device to be



hi gh s@eed el ectronic timng signals so that the electronic circuits nust
Je located as close as possible to the device under test. Accordingly, the
tesl head is densely packaged with electronic circuits in order to achieve
thé~hi gh speed testing of the sophisticated devices. A manipul ator or

posi tironer, novable along a support structure, carries the test head to the
desired location at which the test head is positioned to connect to and
dock with the device handler. The test head is attached to the positioner
by neans which pernit the test head to be TAVvot ed about two orthogonal axes
in addition to the axis of the support structure through which the
positioner noves. A mjor problemis connecting a heavy cable, extending

froma cabinet containing part .of the automatic testing system into the
test head which %%ﬁﬁ%l hom-t o THed & MQQEQWiﬁﬂ9%§¥¥ﬂﬂiHQﬁQ}§1H%S|red

posi tion. PrOV|QnﬂVkﬁﬁd e arddxdJeorandexpensive automatic testing

o system which includes a test head which connects to
and docks with the device handler. The test head uses
high speed electronic timing signals so that the
electronic circuits must be located as close as
possible to the device under test. Accordingly, the
test head is densely packaged with electronic circuits
in order to achieve the high speed testing of the
sophisticated devices.

& manipulatcr or positioner, movable along a
support structure, carries the test head to the
desired location at waich the test head is positioned
to connect to-and dock with the device handler. The
test head is attached tc the positioner by means which
permit the test head to be pivoted about two
orthogonal axes in addition to the axis of the support
structu:e through whick the positioner moves.

A major problem is connecting a heavy cable,
extending from a cabinet containing part of the
automatic testing system, into the test head which
itself is movable to a desired location and into a
desired position. Provision must be made for the
heavy cable tomove with the test head.



heavy .cable to nove with the test head. -3- One arrangenent used in the
Jast has invol ved passing the cable through the nechani sm by which the test
head is attached to the positioner. This mechanismis arranged to permt

pi votal novenent of the test head about a horizontal axis extending through
dhe nmechanismand is in line wth the cable. The design of this nmechanism
Is particularly conplex and expensive when it is adapted for passage of the
cable through it to the test head. In another arrangenent, the cable is
sl'ung beneath the test head in such a way That it connects into the test
head in the side of the test head opposite fromthe mechani sm by which the
test head is attached to the positioner. Wile this approach

One arrangement used in the past has
involved passing the cable through the mechanism by
which the test head is attached to the positioner.
This mechanism is arranged to permit pivotal movement
of the test head about a horizontal axis extending
through the mechanism and is in line with the cable.
The design of this mechanism is particularly complex
and expensive when it is adapted for passage of the
cable through it to the test head.

In another arrangement, the cable is slung
beneath the test head in such a way that it connects
into the test head in the side of the test head
opposite from the mechanism by which the test head is
attached to the positioner. While this approach
avoids a complex and exﬁensive mechanism by which the
test head is attached to the positioner and the cable

- is connected to the test head, the cable, hanging
beneath the test head to beyond the side of the test
head for a number of orientations of the test head,

- gets in the way of the operator of the testing system.
Also, the cable must be lengthened because it extends
completely across the bottom of the test head for
certain orientations of the test head.

In yet-another arrangement, the cable is
passed through a cable housing to which the test head
is attached for pivotal movement of the test head
relative to the cable housing. The cable housing, in



avoi dg a conpl ex and expensi ve nmechani sm by which the test head is attached
40 the positioner and the cable is connected to the test head, the cable,
hangi ng beneath the test head to beyond the side of the test head for a
nunber of orientations of the test head, gets in the way of the operator of
“4he testing system Also, the cable nust be | engthened because it extends
conpletely across the bottomof the test head for certain orientations of
the test head. In yet-another arrangenment_ysthe cable is passed through a
cabl e housing to which the test head is attached for pivotal novenent of
the test head relative to the cable housing. The cable housing, in -4-
turn, is attached to the positioner for pivotal novenent of the cable

housi ng and the thgsi, Her@t2a@HEd to the positioner for pivotal
movement of the cable housing and the test head about
a horizontal axis. Although the test head is mounted
so that it can be pivoted about two orthogonal axes,
the center of gravity of the test head is displaced
from the horizontal axis about which the cable housing
and test head pivot. As a result, the test head
which, as indicated above, is very heavy must be
counterbalanced, thereby adding complexity and cost to
the means by which the test head is attached to the
positioner. '

SUMMARY OF THE INVENTION

An electronic device testing system,
constructed in accordance with the present invention,
includes a support structure and a positioner movable
along the support structure. Also included are a
cradle and means for attaching the cradle to the
positioner for pivotal movement of the cradle about a
horizontal axis. A test head is attached to the '
cradle for pivotal movement of the test head about a
second axis pivotable about the horizontal axis in a
plane perpendicular to the horizontal axis. The
testing system further includes a test cabinet and a
cable having a first end extending into the test
cabinet and a second end extending into the test head
along the second axis.



a hori;zontal axis. Although the test head is nounted so that it can be
Ji-voted about two orthogonal axes, the center of gravity of the test head
i s.di spl aced fromthe horizontal axis about which the cable housing and
test head pivot. As a result, the test head which, as indicated above, is
yery heavy nust be counterbal anced, thereby adding conplexity and cost to
the nmeans by which the test head is attached to the positioner. SUWARY OF
THE |1 NVENTI ON An el ectroni c device testing=Sy¥stem constructed in
accordance with the present invention, includes a support structure and a
positi oner novabl e along the support structure. Al so included are a cradle
and neans for attaching the cradle to the positioner for pivotal novenent
of the cradle about a horizontal axis. A test head is attached to the

cradle for pivot vegEsokTphrdleor epie hpRAwaRAEt a second axis pivotable
about the horizontal axis in a
FIG. 1 is a perspective view of a preferred
embodiment of an electronic device testing system
constructed in accordance with the present invention; -

FIG. 2 is a perspective view of a portion of
the Fig. 1 system showing, on an enlarged scale, a
first test head cradle constructed in accordance with
the present invention;

FIG. 2A is a perspective view showing the
means by which the test head of FIG. 1 is attached to
the test head cradle of FIG. 2;

FIG. 3 is a perspective view of a second
embodiment of a test head cradle constructed in
accordance with the present invention:;

FIG. 3A is a perspective view of the cable
pivot housing of the FIG. 3 test head cradle on an
enlarged scale;

FIG. 4 is a perspective view of a third
embodiment of a test head cradle constructed in
accordance with the present invention; and



pl ane_ perpendi cul ar to the horizontal axis. The testing system further
Jncludes a test cabinet and a cable having a first end extending into the
test cabinet and a second end extending into the test head al ong the second
axi s. BRI-EF DESCRTPTI ON OF THE DRAWNGS FIG 1 is a perspective view of
a preferred enbodi nrent of an electronic device testing system constructed

I n accordance with the present invention; FIG 2 is a perspective view of a
portion of the Fig. 1 system showi ng, on an enlarged scale, a first test
head cradl e constructed in accordance with the present invention; FIG 2A
is a perspective view showing the means by_ghich the test head of FIG 1 is
attached to the test head cradle of FIG 2;

FIG. 5 is a perspective view showing the
cable support of the FIG. 1 system on an enlarged
scale.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 is a perspective view of an
electronic device testing system constructed in
accordance with the present invention. This system is
generally similar to the one described and illustrated
in U. S. 4,527,942; U. S. 4,588,346; and 0U.S.
4,705,447, the contents of which are incorporated
herein by reference. Although a description of the
FIG. 1 system is provided herein, more details can be
obtained by referring to these three United States
patents,

The system of FIG. 1 includes a support
structure 10 and a positioner 12 movable vertically
along support structure 10. Also included are a
cradle 14 and means for attaching the cradle to
positioner 12 for pivotal movement of the cradle about
a horizontal axis. Such means may include a hub 16 at
the end of a shaft (not shown) which rotates within
bearings (not shown) in an opening extending through a
wrist joint assembly 20. Suitable locking means are
provided for fixing cradle 14 in position relative to
positioner 12. Additional details about the



FIG 3 is a perspective view of a second enbodi nent of a test head cradle
constructed in accordance with the present invention; FIG 3Ais a
perspective view of the cable pivot housing of the FIG 3 test head cradle
on an enlarged scale; FIG 4 is a perspective view of a third enbodi nent of
a test head cradle constructed in accordance with the present invention;
and -6- FIG 5 is a perspective view shPV\A' ng the cabl e support of the
FIG 1 systemon an enlarged scal e. DESCRI'PTI ON OF THE PREFERRED

EMBODI MENTS FIG 1 is a perspective view of an el ectronic device testing
system constructed in

attachment of cradle 14 to positioner 12 are provided
in connection with an explanation of the cradles
illustrated in FIGS. 3 and 4.

The FIG. 1 system further includes a test
head 22 and means for attaching the test head to
cradle 14 for pivotal movement of the test head about
a second axis pivotable about the horizontal axis
about which the cradle pivots. The pivot axis of test
head 22 pivots in a plane perpendicular to the
horizontal axis about which cradle 14 pivots. The
means for attaching test head 22 to cradle 14 may
include a test head yoke 24 which extends around and
is secured to the test head and means for attaching
the test head yoke to the cradle for pivotal movement
of the test head yoke and the test head about the
second axis. Added detail about the attachment of
test head yoke 24 to cradle 14 is provided in
connection with the explanation of the cradles
illustrated in FIGS. 2, 3 and 4.

The FIG. 1 system further includes a test
cabinet 26 and a cable 28 having a first end extending
into the test cabinet and a second end extending into
test head 22. As indicated in FIG. 1, cable 28 can be
composed of a bundle of individual cables.



accordance with the present invention. This systemis generally simlar to
the one described and illustrated in U S. 4,527,942; U S. 4,588, 346; and
U S. 4,705,447, the contents of which are |ncorporated herein by reference.
Al t hough a descrlptlon of the FIG 1 systemis provided herein, nore
details can be obtained by referring to these three United States patents.
The systemof FIG 1 includes a support structure 10 and a positioner 12
nmovabl e vertically al ong support structuregl0. Also included are a cradle
14 and neans for attaching the cradle to p03|t|oner 12 for pivotal novenent
of the cradle about a horizontal axis. Such nmeans may include a hub 16 at

- the end of a shaft (not shown) which rotates within bearings (not shown) in

an openi ng extendi ng throyagtahmstzjangugggeabayaaa mSHi pablae ddoglsi ng
means are provided Gor; Lix1 g, &1 adh epddi EIOROBY ! b8U1 EbRELVE2! QPR | Oner
positioner is moved vertically on a main shaft 30
secured to a column 32. The phantom lines in FIG. 1
show cradle 14 and a portion of positioner 12 at a
second vertical position. The movement of positioner
12 along support structure 10 can be controlled in a
number of ways, such as by counterbalances, powered
lead~screw drives, or pneumatic or hydraulic drives.

Positionef'lz includes a main arm assembly
34, a forearm assembly 36 and wrist joint assembly 20.
Forearm assembly 36 is attached to main arm assembly
34, so that the forearm assembly can pivot about a
vertical axis relative to the main arm assembly.
Likewise, wrist joint assembly 20 is attached to
forearm assembly 36, so that the wrist joint assembly
can pivot about a vertical axis relative to the
forearm assembly.

For the embodiment of the invention
illustrated in FIG. 1, test head 22 can be moved
vertically along support structure 10 and horizontally
away from the support structure and pivoted about
three orthogonal axes. As indicated above, for a more
detailed explanation of the construction and
operation of support structure 10 and positioner 12,
reference should be made to the aforementioned United
States patents. '



-7- attachnent of cradle 14 to positioner 12 are provided in connection
with an explanation of the cradles illustrated in FIGS. 3 and 4. The FIG 1
system further includes a test head 22 and neans for attaching the test
head to cradle 14 for pivotal novenent of the test head about a second axis
pi vot abl e about the horizontal axis about which the cradle pivots. The

pi vot axis of test head 22 pivots in a plane perpendicular to the '

hori zontal axis about which cradle 14 pivots. The neans for attaching test
head 22 to cradle 14 may include a test m@xd yoke 24 which extends around
and is secured to the test head and neans for attaching the test head yoke
to the cradle for pivotal novenent of the test head yoke and the test head
about the S

Referring to FIG. 2, which shows a first
embodiment of a cradle constructed in accordance with
the present invention, the cradle includes a first leg
40 which is attached to positioner 12 of the system
shown in FIG. 1 and a second leg 42 extending away
from leg 40 and to which test head 22 is attached. As
indicated in FIGS. 3 and 4, cradle leg 40 can be
attached to hub 16 by a plurality of screws 44 which
extend through leg 40 into tapped holes in hub 16
which, in turn, is carried by wrist joint assembly 20.

FIG. 2A shows an arrangement which can be
used to attach test head 22 to the cradle. Leg 42 of
the cradle carries a pair of bearings 46 which receive
a shaft 48 welded to a flange 50 which, in turn, is
attached to test head y2ke 24 by suitable means (not
shown). With test head yoke 24 secured to the test
head 22, the test head znd the test head yoke thereby
are attached to leg 42 «<f the cradle for pivotal
movement about the axis slong which shaft 48 is
oriented. This axis, in turn, is pivotable about the
horizontal axis about which leg 40 pivots andis ina
Plane perpendicular to the axis about which leg 40
pivots. Test head 22 and test head yoke 24 are fixed
in place relative to the cradle by means of a locking
screw 52.



second axis. Added detail about the attachment of test head yoke 24 to
Lradle 14 is provided in connection with the explanation of the cradles
~illustrated in FIGS. 2, 3 and 4. The FIG 1 systemfurther includes a test
cabinet 26 and a cable 28 having a first end extending into the test
cabinet and a second end extending into test head 22. As indicated in FIG
1, cable 28 can be conposed of a bundl e of individual cabl es. Test head
22 is supported and manipulated in its desired vertical position by
positioner 12 as the positioner is noved VE&?TcaIIy on a main shaft 30
secured to a colum 32. The phantomlines in FIG 1 show cradle 14 and a
portion of positioner 12 at a second vertical position. The novenent of

positioner 12 along supporg, &if{chusepdR, cah, tieegcsoqtor QN LY Bedne
cradle is a spacer 54. This spacer, in conjunction
with the design of the cradle and the attachment of
the cradle to positioner 12, serves to locate the
"intersection of the two pivot axes at the center of
gravity of the assembly attached to the cradle. This
assembly includes the test head, the test head yoke,
the cable extending into the test head and a cable
support 100 which is considered in greater detail
hereinafter. Also, it will be noted that cable
support 100 is attached to test head yoke 24 below the
mid-point of the height of test head 22. This is done
to maintain the center of gravity of the assembly
where the third axis intersects the other two and is
necessitated because the cable extends into the test
head near the bottom of the test head.

Cable 28 extands into test head 22 along the
axis about which the test head and the test head yoke
pivot. For the embodiment of the cradle shown in FIG.
2, cable 28 extends in-o test head 22 on the opposite
side of the test head from leg 42 of the mounting
cradle.

Referring to FIG. 3, which shows a second
embodiment of a cradle constructed in accordance with
the present invention, in this embodiment the cradle
alsohasafirst 1eg 60 attached to positioner 12 in
the FIG. 1 system and a second leg 62 to which test



nunber. of ways, such as by counterbal ances, powered | ead-screw drives, or
pneumatic or hydraulic drives. Positioner 12 includes a main arm assenbly
34, a forearmassenbly 36 and wist joint assenbly 20. Forearm assenbly 36
~is attached to main arm assenbly 34, so that the forearm assenbly can pivot
about a vertical axis relative to the main arm assenbly. Likew se, wi st
joint assenbly 20 is attached to forearm assenbly 36, so that the wi st
joint assenmbly can pivot about a vertical-la« s relative to the forearm

: assenbly. For the enbodi nent of the invention illustrated in FIG 1, test

. head 22 can be noved vertically along support structure 10 and horizontally
away fromthe support structure and pivoted about three orthogonal axes. As
i ndi cat ed above;eéd)IZZaamﬂ tedethed ddrekpl hator tofa chedchastpivoitad and

- operation of SypROly gﬁ%fﬁéx{)am%'tz' Who dimedtsf it shoul d be
- made to the aforenentlone ni t ed
pivot axes intersect at the center of gravity of the

assembly of the test head, the test head yoke, the
cable and the cable support. A spacer 54, positioned
between legs 60 and 62, is included in FIG. 3
embodiment also for producing this result. 1In
contrast to the FIG. 1 embodiment, cable support 100
is aligned axially with cable 28 at the point where
cable 28 is connected to test head 22.

The FIG. 3 embodiment differs from the FIG.
2 embodiment only in the direction of introduction of
cable 28 into test head 22 and the mechanism by which
the cable is introduced into the test head. 1In
contrast to the FIG. 2 embodiment, in the FIG. 3
embodiment, cable 28 extends through a cable pivot
housing 64 and leq 62 of the cradle into test head 22.
As with the FIG. 2 embodiment, cable 28 extends into
test head 22 along the axis about which the test head
and test head yoke 24 pivot.

FIG. 3A shows cable pivot housing 64 of FIG.
3 on an enlarged scale. The cable pivot housing
includes a webbed member 70 fittedwithin a stop ring
72 which is fastened to an outer ring 73 by a
plurality of screws 74. Outer ring 73 is fabricated
as a part of leg 62, Webbed member 70 is arranged to
turn within stop ring 72.



St at es patents. -9- Referring to FIG 2, which shows a first enbodi nent
.of a cradle constructed in accordance with the present invention, the
cradle includes a first leg 40 which is attached to positioner 12 of the
system shown in FIG 1 and a second | eg 42 extending away fromleg 40 and
to which test head 22 is attached. As indicated in FIGS. 3 and 4, cradle
|l eg 40 can be attached to hub 16 by a plurality of screws 44 which extend
through leg 40 into tapped holes in hub 161@ ch, in turn, .is carried by
wist joint assenbly 20. FIG 2A shows an arrangenent which can be used to
attach test head 22 to the cradle. Leg 42 of the cradle carries a pair of
bearings 46 which receive a shaft 48 welded to a flange 50 which, in turn,
S
The cable pivot housing also includes an

inner ring 76 which is connected by suitable means

(not shown) to test head yoke 24. Inner ring 76 is

spaced from outer ring 73 by a pair of bearings 78

which are held apart by a spacer ring 80. Webbed

“member 70 is attached to inner ring 76 by a plurality

of screws 8l. A locking screw 82 locks inner ring 76 in

place, relative to outer ring 73, when test head 22

and test head yoke 24 have been moved into the desired

position. This is accomplished by the point end of

locking screw 82 bearing against outer ring 73 which,

in turn, comes into contact with spacer ring 80 to

prevent rotation of inner ring 76 relative to the

outer ring.

Cable 28 extends through four openings 84 in
webbed member 70 to test head 22. Test head yoke 24
has an outer shape corresponding to the cable pivot
housing and has an opening through which cable 28 can
pass into test head 22. With webbed member 70
rotatable within stop ring 102, the webbed member and
the cable turnwith inner ring 76 as test head 22 and
test head yoke 24 are moved to the desired position.
It will be apparent that webbed member 70 can be
arranged differently from that which is shown in FIGs.
3 and 3A, namely a different number of openings can be
provided through which the cable passes to the test
head.



attached to test head yoke 24 by suitable nmeans (not shown). Wth test head
yoke 24 secured to the test head 22, the test head and the test head yoke
thereby are attached to leg 42 of the cradle for pivotal novenent about the
axi s along which shaft 48 is oriented. This axis, in turn, is pivotable
about the horizontal axis about which |eg 40 pivots and is in a plane
perpendi cul ar to the axis about which leg 40 pivots. Test head 22 and test
head yoke 24 are fixed in place relative Lq3Lhe cradl e by neans of a

| ocki ng screw 52. -10- Positioned betweén | egs 40 and 42 of the cradle
IS a spacer 54. This spacer, in conjunction with the design of the cradle
and the attachnent of the cradle to positioner 12, serves to |ocate the

Referring to FIG. 4, which shows a third
embodiment of a cradle constructed in accordance with
the present invention, this cradle includes a first
leg 90 which is attached to positioner 12 in the same
manner as legs 40 and 60 in the FIGS. 2 and 3
embodiments, respectively. The cradle of FIG. 4 also
includes a second leg 92 to which test head 22 and
test head yoke 24 are attached for pivotal movement of
the test head and the test head yoke in a manner
similar to the FIG. 2 embodiment. Again, the cradle
and its attachment to the positioner are arranged, so
that the two pivot axes intersect at the center of
gravity of the assembly of the test head, the test
head yoke, the cable and the cable support. However,
in the FIG. 4 embodiment of the invention, alignment
of the center of gravity of this assembly on the
horizontal axis about which cradle leg 90 pivots is
accomplished by moving the location of the attachment
of the cradle to hub 16 to the appropriate point on
leg 90. As with the FIG. 3 embodiment, cable support
100 is aligned axially with cable 28 at the point
where cable 28 is connected to test head 22.

The FIG. 4 mounting cradle also includes a
third leq 94 which extends away from leg 90 parallel
to leg 92. A cable pivot housing 96, generally
similar to the cable pivot housing of the FIG. 3
embodiment, is arranged on leg 94. The FIG. 4



*

I ntersection of the two pivot axes at the center of gravity of the assenbly
attached to the cradle. This assenbly includes the test head, the test head
yoke, the cable extending into the test head and a cabl e support 100 which
is considered in greater detail hereinafter. Also, it will be noted that
cabl e support 100 is attached to test head yoke 24 bel ow the m d-poi nt of
the height of test head 22. This is done to maintain the center of gravity
- of the assenbly where the third axis interskdts the other two and is
' necessitated because the cable extends into the test head near the bottom
- of the test head. Cable 28 extends into test head 22 al ong the axis about
- which the test head and the test head_yoke pivot. For the enbodi nent of
~the cradl e showneRRogimend ofabhre opa ?eﬁégf?ﬁﬁoffégtthéaﬁrﬁf oA 2péd
. opposite side of3tbkbebbdsmehesadifiroategedt héadhpokeounti ig acadkhed at

Referring to Fl Gogp YP5ChEIMS the®e¥Ml e for pivotal movement of
test head 22 and the test head yoke. Again, cable 28
extends into test head 22 along the axis about which
the test head and test head yoke 24 pivot.

Referring again to FIG. 1, another aspect of
the present invention is the provision of a cable
support 100 along which cable 28 extends. For the
embodiment of the invention illustrated in FIG. 1, one
end of cable support 100 is attached to test head yoke
24. The other end of cable support 100 is attached to
another support structure, such as test cabinet 26 or
a separate unit (not shown) positioned near the point
at which cable 28 exits the test cabinet. As will be
explained in connection with FIG. 5, cable support 100
is a telescoping unit which expands or contracts as
the spacing between its ends changes due to changes in
the position or orientation of test head 22 relative

_to the location of test cabinet 26. Accordingly, the
ends of cable support 100 are connected to their
respective parts by spherical bearings which
accmmodate changes in the orientation of the axis of
the cable support. FIG. 2 shows, on an enlarged
scale, cable support 100 extending between test head
yoke 24 and test cabinet 26. FIGS. 3 and 4 show the
attachment of cable support 100 to cable pivot
housings 64 and 96, respectively.



enbodi.nent of a cradle constructed in accordance with the present
Jnvention, in this enbodinent the cradle also has a first |leg 60 attached
to_positioner 12 in the FIG 1 systemand a second |eg 62 to which test
head 22 and test head yoke 24 are attached for pivotal novenent. As with
the FIG 2 enbodinent, the two pivot axes intersect at the center of
gravity of the assenbly of the test head, the test head yoke, the cable and
t he cabl e support. A spacer 54, positionqq&petmeen | egs 60 and 62, is

included in FIG 3 enbodinment also for producing this result. 1In contrast
to the FIG 1 enbodinent, cable support 100 is aligned axially with. cable
28 at the point where cable 28 is connected to test head 22. The FIG 3
enbodi ment differs fromthe FIG 2 enbodinent only in the direction of

introduction of As shown in FIGS. 1 and 2, a length of cable

28 restswithina cable sling 102 which is attached by
one or more wires 104 to a counter-balance unit (not
shown), such as a constant force spring or
counterweights. As the spacing between the ends of
cable support 100 changes, so that the spacing between
the ends of cable 28 also changes, cable sling 102
moves vertically to either "play-in" or "play-out” the
cable as required.

Referring to FIG. 5, the cable support
includes a cylinder 110 within which a piston 112 can
move. Movement of piston 112 is limited in cne
direction by the closed end 110a of cylinder 110 and
in the other direction by a cylindrical piston stop
114. Cylinder 110 is attached to piston stop 114 by a
threaded .connection.

On the opposite side of piston stop 14 from
cylinder 110 is a cylindrical bearing collar 116 which
also is attached to the piston stop by a threadad
connection. Bearing collar 116 captures a pair of
linear bearings 118 positioned between piston 112 and
bearing collar 116, Linear bearings 118 permit
relative linear movement between piston 112 and the
assembly of cylinder 110, piston stop 114, and bearing
collar 116.



cable.28 into test head 22 and the nmechani sm by which the cable is
J-ntroduced into the test head. |In contrast to the FIG 2 enbodinent, in
the FIG 3 enbodi nent, cable 28 extends through a cable pivot housing 64
and leg 62 of the cradle into test head 22. As with the FIG 2 enbodi nent,
gable 28 extends into test head 22 along the axis about which the test head
and test head yoke 24 pivot. FIG 3A showsgable pivot housing 64 of FIG 3
on an enl arged scale. The cabl e pivot housing includes a webbed nenber 70
fitted wwthin a stop ring 72 which is fastened to an outer ring 73 by a.
plurality of screws 74. Quter ring 73 is fabricated as a part of |leg 62.
Webbed nmenber 70 is arranggd dablieiisupdddt o €lper | igc’ddes thide

cable support webs 120, 122 and 124. Cable support
web 120 is fitted on and turns relative to cylinder
110 by means of a needle bearing 126. Cable support
web 122 is fitted on and turns relative to bearing
collar 116 by means of a needle bearing 128. Cable
support web 124 is fitted on beaiing collar 116 by a
press fit, so that this cable support web does not
turn relative to the bearing collar. When the cable
support is used in conjunction with the cable pivot
housings of FIGS. 3 and 4, cable support web 120 of the
cable support is webbed member 70 of the cable pivot
housing.

The vanes of cable support webs 120, 122 and
124 are arranged, so that individual cables within the
bundle pass between pairs of vanes. The individual
cables are retained between the vanes of the cable
support webs by bands or straps 120a, 122a and 124a as
shown in FIGS. 1, 2 and 3.

As already indicated, each end of the cable
support is attached to its respective part by means of
a spherical bearing. These spherical bearings are
identified in FIG. 5 by reference numerals 130 and
132. The spherical 'bearings allow for rotation and
gimbalinq of the ends of the cable support relative to
the parts to which the cable support is attached. The
closed end 110a of cylinder 110 has an extension 134



The cabl e pivot housing also includes an inner ring 76 which is connected
by suitable neans (not shown) to test head yoke 24. Inner ring 76 is
spaced fromouter ring 73 by a pair of bearings 78 which are held apart by
~a spacer ring 80. Webbed nmenber 70 is attached to inner ring 76 by a
plurality of screws 81. A locking screw 82 |ocks inner ring 76 in place,
relative to outer ring 73, when test head Zf and test head yoke 24 have
- been noved into the desired position. This™ g'acconplished by the point end
. of locking screw 82 bearing against outer ring 73 which, in turn, cones
into contact with spacer ring 80 to prevent rotation of inner ring 76

ebbed member 70TEbCE oAt ThatEUsE B2 SERERNERL BT ReCYag P RRN A, 10
' correspondi ng t oSERRrEedl eberrbrg hbssf hgteddvw hbkiana opetnking Hf bagaewhi ch
cabl e 28 can pasp3§ nklpidlestimeanik 2. i $Va braeho8dcoeedet Hoad yoke 24
in the FIG. 2 embodiment of the invention or to webbed
member 70 of the cable pivot housings 64 and 96 in the
FIGS. 3 and 4 embodiments of the invention.

At the opposite end of the cable support,
piston 112 has an extension 138 which is received by
spherical bearing 132. This spherical bearing is
fitted within a mounting flange 140 which, in turn, is
attached to test cabinet 26.

As the position or orientation of test head
22 changes, piston 112 moves lineraly within the
assembly of cylinder 110, piston stop 114 and bearing
collar 116. Changes in the orientation of the axis of
the cable suppoarct are accommodated by spherical
bearings 130 arc¢ 132. 1In addition, the cable
connected to the test head, can twist along the length
of the cable support as the test head pivots relative
to the assembly of cylinder 110, piston stop 114 and
bearing collar 116, because cable support webs 120 and
122 turn relative to cylinder 110 and bearing collar
116, respectively.

As is evident from a comparison of FIGS. 2
and 3, test head yoke 24 may take different forms. 1In
.FIG. 2, the test head yoke extends completely around



rotatable wthin stop ring 102, the webbed nenber and the cable turn with
Jdnner ring 76 as test head 22 and test head yoke 24 are noved to the
desired position. It will be apparent that webbed nenber 70 can be arranged
differently fromthat which is shown in FIGs. 3 and 3A, nanmely a different
faiunber of openings can be provided through which the cable passes to the
test head. -13- Referring to FIG 4, which shows a third enbodi nent of a
cradle constructed in accordance with the_present invention, this cradle
includes a first leg 90 which is attached 0 positioner 12 in the sane
manner as legs 40 and 60 in the FIGS. 2 and 3 enbodi nents, respectively.
The cradle of FIG 4 also includes a second |eg 92 to which test head 22

and the lateral sides of the test head, while in FIG. 3,
the test head yoke extends only along the sides of the
test head extending along the cradle legs and a
portion of the side of the test head opposite from the
positioner. The particular test head yoke to be used
is dependent upon the selected cradle and the test
head and, for certain test heads, the test head yoke
can be eliminated entirely, so that the test head is
attached directly to the cradle and the cable support
is attached directly to the test head. |

While in the foregoing there have been
described preferred embodiments of the present
invention, it should be understood to those skilled in
the art that various modifications and changes can be
made without departing from the true spirit and scope
of the invention as recited in the claims.



test head yoke 24 are attached for pivotal novenent of
the test head yoke in a manner simlar to the FIG 2 e
cradle and its attachment to the positioner are arrangefl,
pi vot axes intersect at the center of gravity of the asse :
head, the test heammﬁmulmﬂuuzﬂm and-{$e cabl e support. However, in the
FIG 4 enbodi nent i i al i gnnent of the center of gravity of
this assenbly on the HoritzoAtaf a%i s about which cradle leg 90 pivots is
acconpl i shed by noving the | ocation of the attachnent of the cradle to hub
16 to the appropriate point on leg 90. As wth the FIG 3 enbodi nent,
cabl e support 100 is aligned axially with cable 28 at the point where cable
28 is connect eglLAE¥S$est head 22. The FIG 4 nounting cradle also includes a

third |l eg 94 whi ch extends amaﬁrfronlleg 90 parallel to leg 92. A cable
plvot housi ng 96, gbkner & RleCkEPRLCt 8eVhEec 595E1pPyEY SREsi ng of the FIG

compr::. sing:

ot ETAga) BEE L he
so HhRRtACHR two

a support structure (10);

a positioner (12) movable along said support
structure; .

a test head assembly including:
(a) a cradle (14),

(b) means (16,44) for attaching said

' cradle to said positioner for pivo-
tal movement of said cradle about a
horizontal axis,

(c). a test head (22), and

(d) means (24, 46, 48, 50) for attaching
said test head to said cradle for pivo-
tal movement of said test head about a
second axis pivotable about said
horizontal axis in a plane
perpendicular to said horizontal
axis;

\mm\ Wﬁfi mTiii ]
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enbodi~ment, is arranged on leg 94. The FIG 4 -14- enbodi ment of the
cradie differs fromthe EIGS 2 and 3 enbodi nents in thal~test= oke 24

is,attached at - both its ends to the cradle for pivotaFlﬁﬁ@%ﬁéﬁT?Qﬁ3%@§h ]
head 22 and t he ﬂﬂ!”lmﬂ mﬁﬁ"m&al n, cable 28 exten__g____._:i__m_(j_i-’. estrhead 21.-'2
along the axis a c 4 st head28nd test head yok€ 24 Pivotzm-.i
Referring again to FIG 1, another aspect of the present invention is the
provi sion of a cable support 100 al ong which cable 28 extends. For the
enbodi ment of the invention illustrated in FIG 1, one end of cable support
100 is attached to test head yoke 24. The other end of cable support 100 is
attached to another support structure, such as test cabinet 26 or a

separate unit (not shown)a pesst i eagfinaea(26ne point

a cable support (100);

means (130) for attaching a first end of said
cable support to said test head assembly; '

and a cable (28) connected between said test
head and said test cabinet and extending along said
cable support away from said test head assembly.

2. An electronic device testing system
according to claim 1 wherein said cable is connected
into a side of said test head which is disposed
perpendicular to said second axis.

3. An'electronic device testing system
according to claim 2 wherein said cradle includes:

(a) a first leg (40, 60, 90) attached to said
positioner by said cradle attaching
means, and

This Sheet Has B
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at whi~ch cable 28 exits-the-test cabinet. As will be ' | ——
€onnection with FIG ort 100 is a tel escppr-ng StHFCT HiMt BFEN
expands or contrammgﬁi\mgmg bet ween its ends ghangessittre:t® changes
in the position ont iof of test head 22 rel ati ve=to=the=Fotatrron of
test cabinet 26. Accordingly, the ends -@& -cable support 100 are connected
to their respective parts by spherical bearings which accrmbdate changes in
the orientation of the axis of the cable support. FIG 2 shows, on an

enl arged scale, cable support 100 extendi ng between test head yoke 24 and
test cabinet 26. FIGS. $hn® Feassd thrg atdacfidontd 0f exsigindiagppy@y 100 to

cabl e pivot housings 64 and Hom IRENEELicet \eg andd L3Pl chnski@S. 1 and 2,
a length of cable 28 rests vgégy rhe%dcqty G‘at%aiéﬁ%al% \Q/gk(ahtiétaht&%hed by

attaching means.

4. An electronic device testing system
according to claim 3 wherein said cable extends into
said test head on the opposite side of said test head
from said second leg of said cradle.

5. An electronic device testing system
according to claim 3 wherein said cable extends through
said second leg of said cradle into said test head.

6. 2An electronic device testing system
according to claim 4 wherein said cradle includes a
third leg (94) extending away from said first leg parallel
to said second leg and said cable extends through said
third leg into said test head.

o ——
—~———
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one of nore wires 104 to a counter-bal ance unit (not shown), such as a
~constant force spring or counterweights. As the spacing bet\(\een_"t he‘e:m:ﬁ?r

cabl e suppert—1t00 changes, so that the spacing between the ends’of "G

aI Yo changes “Mﬂ noves vertically to eitheritplay-in. or
< play-out" m“mm red. Refer@2ng to FIG 5, the cable support

I ncl udes a cy*l neler- 10 Wi t Ai n which a piston 112 can nove. Movenent of
piston 112 is limted in cne direction by the closed end Il Ca of cylinder
110 and in the other direction by a cylindrical piston stop 114. Cylinder

110 is attached to piston stop 114 by a threaded -connection. On the
opposite side of piston st 4 from.cylj nder 110 |s a e | i ndrical bearing
col lar 116 which al so |n7s ag?‘a(?&r@&ttr(?nﬂ' edﬁvs"t ]ts X % eaded
connection. Besrdmiindliarclain chfiurten mkuémuhms bkt #IndLr118

posi tioned befye£ehPngt &'sdd@ndngnd of said cable support toa

support structur e.

8. An electronic device testing system accord-
ing to claim 7 wherein said cable support includes a
telescoping unit (110, 112) having said first end at-
tached to said test head assembly and said second end
attached to said support structure.

9. An electronic device testing system accord-
ing to claim 8 wherein said cable support further in-
cludes means (120, 122) mounted on said telescoping unit
for twisting said cable about said telescoping unit as
said test head pivots about said second axis.

10. An electronic device testing system accord-
ing to claim 7 wherein said means £or attachhing said
first end of said cable support to said test head assembly
and said means for attaching said second end of said cable
support to said support structure each include a spherical
bearing (130, 132) which permits rotation and gimbaling
between said cable support and said test head assembly and
between said cable support and said support structure.

Sheet Has Been Reﬂlaced
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bearing collar 116. Linear bearings 118 pernit relati ' :
between piston 112 and the assenbly of cylinder 110, g Q%&ﬁ@w@@@
bearing col |I=ar—+6— The cabl e support further incl fééﬁt@@l
support mebs nd 124,  Cabl e su port web 120 is fit i
durns relativ !ﬂ"imiuz" M”Hm by nmeans28f a needl e beari ng 126. Cabl e
support web 12 nd turns relative to bearing collar 116 by
means of a needl e bearing *128. cCable support web 124 is fitted on bearing
collar 116 by a press fit, so that this cable support web does not turn
relative to the bearing col lar. Wen the cable support is used in
. conjunction with the cable-pivot housi ngs of FIGS. 3 and 4, cable support

web 120 of the cable suRRort mibbed menber 70 of .the cabl e pivot
. cab e support compr151nq-

a telescoping unit having a piston (112) movable
within a cylindrical assembly (110) toward and away from a
- closed end (l1l0a) of said cylindrical assembly;

. first (120), second (122) and third (124) cable
support webs each having a plurality of vanes extending
radially outward from its center;

first means (126) for mounting said first cable
support web on said cylindrical assembly at said closed
end for turning movement of said f£irst cable support web
relative to said cylindrical assembly;

‘second means (128) for mounting said second
cable support web on said cylindrical assembly spaced from
said closed end for turning movement of said second cable
support web relative to said cylindrical assembly;

and third means for mounting said third cable
supéort web in tightly fitted engagement on said cylindri-
cal assembly on the side of said second cable support web
~opposite from said first cable support web.

Shéet Has Been Rerlaced
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hou5|ng The vanes of cable support webs 120, 122 and 124 are arranged,
4'hat* i ndi vi dual cables wthin the bundl e pass between pairs. of- vanes*'%;

i ndi vidual cables are retai ned between the vanes of the cabh@ ‘g d’% Wwebs
aEa-A

by bands OL_sLLaps_lzﬂa+_122a_and 124a as shown in FIGS. 1
al ready indicated each end of the cabl-€4support is attad S

respective DB“I" mmnﬂlﬂmﬂ spheri.cal bearing. These spherical bearings
are identifi ef erence nunerals 130 and 132. The spherical
bearings all ow for ‘fotation and gi nbaling of the ends of the cable support

relative to the parts to which the cable support is attached. The cl osed
end 1l a of cylinder 110 has an extension 134 -17-

12. A cable suppoct according to claim 11 fur-
ther including first (120a), second (l22a) and third
(124a) bands extending around the outar edges of the wvanes
of said first, second and third cable support webs,
respectively.

—
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which*®i s received by spherical bearing 130. This spherical bearing is
fitted within a nmounting flange 136 which, in turn, is attached to test
head yoke 24 in the FIG 2 enbodi nent of the invention or to webbed nenber
70 of the cable pivot housings 64 and 96 in the FIGS. 3 and 4 enbodi nents
of the invention. At the opposite end of the cable support, piston 112 has
an extension 138 which is received by sph&ical bearing 132. This spherical
bearing is fitted within a nounting flange 140 which, in turn, is attached
to test cabinet 26. As the position or orientation of test head 22 changes,
pi ston 112 noves lineraly within the assenbly of cylinder 110, piston stop
114 and bearing collar LI ~ Changes in the orientation of the axis of the
cabl e support araga ~.g£h"~"-‘a- by—~spherical bearings 130 ard 132. In
addition, the cably. 4 ~@‘ el to“Whe test head, can tw st along the | ength
.of the cabl e suporf &ﬂ t h@ad pivots relative
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to the assenbly of cylinder 110, piston stop 114 and bearing collar 116,
becduse cabl e support webs 120 and 122 turn relative to cylinder 110 and
bearing collar 116, respectively. As is evident froma conparison of FIGS.
2 and 3, test head yoke 24 nmay take different forns. In FIG 2, the test
head yoke extends conpletely around -1 8- the lateral sides of the test
head, while in FIG 3, the test head yokg/gxtends only al ong the sides of
the test head extending along the cradle | egs and a portion of the side of
the test head opposite fromthe positioner. The particular test head yoke

to be used is dependegt won the selected cradle and the test head and, for

certain test hgads, e\{és&\;fﬂ- yokg caw be elimnated entirely, so that
the test head ig N ; =
2\
h -
£
]
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attacted directly to the cradle and the cable support is attached directly
#Q tthe test head. Wile in the foregoing there have been descri bed
preferred enbodi ments of the present invention, it should be understood to
those skilled in the art that various nodifications and changes can be nade
Wi t hout departing fromthe true spirit and scope of the invention as
recited in the clains. 19 Substitute Jgeet - 29 Septenber 1997 Cains 1.
An el ectronic device testing system -conprising: a support structure; a
posi ti oner novabl e al ong sai d support structure; a test head assenbly

i ncl udi ng: (a) a cradle, (b) means for attaching said cradle to said
positioner for




pi vot & novenent of said cradle about a horizontal axis, (c) a test head,
and *(d) nmeans for attaching said test head to said cradle for pivotal
yovenent of said test head about a second axis pivotable about said

‘hori zontal axis in a plane perpendicular to said horizontal axis; a test
-Cabinet; a cable support; neans for attaching a first end of said cable
support to said test head assenbly; and4p§cable connected between said test
head and said test cabinet and extending al ong said cabl e support away from
said test head assenbly.gp. An el ectronic device testing system
according to claim1 wherein said cable is connected into a side of said
test head which is dispdgsed perpendiQHJar to said second axis.

o~
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o
0 6’07 1997 3. An el ectronic device testing systemaccording to claim!|l
whergin said cradle includes: (a) a first leg attached to said positioner
Py said cradl e attaching neans, and (b) a second | eg extending away from
Said first leg and to which said test head is attached by said test head
~attaching neans. 4. An el ectronic device testing systemaccording to
¢laim3 wherein said cable extends into +d test head on the opposite side
of said test head fromsaid second leg of said cradle. 5. An el ectronic
‘device testing systemaccording to claim 3 wherein said cabl e extends '
"through said second leg of said cradle into said test head. 6. An
el ectronic device testing systemaccording to claim4 wherein said cradle
includes a third |l eg extending away fromsaid first leg parallel to said
second |l eg and said bl e ex@ends throygh said third leg into said test
head. 7. An ¥ Qt kbnic Qg ce te g System according to claim 3.
.wherein said teS eqd art T ng cl ude:

R 2%

»]

F14



(a) -.a test head yoke secured to said test head, and (b) means for
attaching said test head yoke to said second |leg of said cradle for pivotal
novenent of said test head yoke and said test head about said second axis.
8. © An electronic device testing systemaccording to claim?7 wherein said
cabl e extends into said test head on EE& opposite side of said test head
fromsaid second | eg of said cradle. An el ectroni c device testing
system according to claim8 wherein said cabl e extends thrdlfigured)d second
|l eg of said cradle and said test head yoke into said test head. 10. An

el ectroni c device testi ngEREOTRONIC DEVIQE TESTING DYSTHM!I ei n said cradle
i ncludes a third |l eg extending away fromsaid first leg parallel to said

second | eg and said cable extends through said third | eg and said test head
yoke into said test head. 11. An electronic device testing system
according to claim8 wherein said cable support is attached to said test
head yoke.

5
' An electronic device testing system of the
typoe inwhich a test head is mounted for pivotal
movement about tiree orthogonal axes. A cable is
introduced to the test head alang an-axis
10 perpendicular to the horizontal axis extending through

the means by which the test head is mounted for
pivotal movemeat about the horizontal axis.

The svstem alsc has a cable support attached

15 at one end to the test head or a test head yoke and at
its opposite end to a test cabinet containing part of
the electronics. “he cable, extending between the
test cabinet and the test head, is supported by the
cable suppott. The cable support is arrancged to

20 adjust to changes in the spacing of its end and the
orientation of its axis caused by changes in the
position or orientation of the test head.

25



12. ¢ An electronic device testl ng s stem according to claim 11 further

i ncl udi ng means mlll ﬁlmﬂ "ﬂ econd end of said cable dlgpbci 1997second
support structur on| c device testing systemaccording to
claim 12 wherein sai’ d cabl e support | g Bl tiautecs et o2 9 Geptembleadiafy sai d
first end attached to said test head yoke™and sai d second end attached to
sai d second support structure. 14. An el ectronic device testing system
accordi ng to cl ai glai®swherein said cabl e support further includes nmeans
nount ed on said telescoping unit for twi sting said cable about said

tel escoping unit as daid tArstlecaadipdevits tedting systemi cemprisihgixi s. 15.  An
el ectronic device testing systemaccording to claim3 further including
means for attaching a second end of said cable support to a second support
structure. 16. An el%PIPPOM WIS e testing system according to claim 15
wherein said cable support includes a telescoping unit having said first

end attached to said tf%ité%fe%ﬂngé&qg%gngaQﬂdssﬁbgo&esmqugE‘d attached to

sai d second support &

a test head assembly including:
(a) a cradle,

(b) means for attaching said cradle to said positioner for
pivotal movement of said cradle about a horizontal
axis,

(¢) atest head, and

(d) means for attaching said test head to said cradle for
pivotal movement of said test head about a second
axis pivotable about said horizontal axis in a plane
perpendicular to said horizontal axis;

a test cabinet;
a cable support;

means for attaching a first end of said cable support to said test
head assembly;

and a cable connected between said test head and said test cabinet
and extending along said cable support away from said test head assembly.

2. An elecronic device testing system according to claim 1
wherein said cable is connected into a side of said test head which is disposed
perpendicular to said second axis.

t
This is the rep\acement shee

g Y w9l

Date:



7. :,An el ectronic_device testing systemaccording to claim 16 wherein said
t

d
cabl e support further includes nmeans nounted on said tele | it for
twi sting samllmmt EMILHW d tel escoping unit as said tgg q@am vot s
about said sHUBMETSAEL! VAN el ect r oph Subsvitere $hesti-n20 Septembac A@SH ng
to claim12 whefeih said means for attachimg sard first end of said cable
support to said test head assenbly and said nmeans for attaching said second :
end of said cable support to said second support structure each include a
spherical bearing which permts rotation and gi nbaling between said cable
suppor, t and said tess. heaek:aaagug@ﬁily dtmtcb;emggrsyﬁahﬁambﬂmgaumm land 3ai d
second suppeort .st Ly el ectronic device testing system according
to claim 1@%@3%@% ’fégﬁ Stor attachi ng said first end of cable
support to said test head assenbly and said nmeans for attaching said second
end of said cable support (§)0 Sﬁlf&sﬁﬁ?%cﬁéﬂﬁefshids S4iGonETDESEM dragleude a
spherical bearing which permts_rqtafion and gqi nbaling betvwween said cable
support and said test head assBHARRS TFA8t #B€n said cabl e support and said
second support structure.

(b) asecond leg extending away from said first leg and to which
said test head is attached by said test head attaching means.

4. An electronic device testing system according to claim 3
wherein said cable extends into said test head on the opposite side of said test
head from said second leg of said cradle.

5. An electronic device testing system according to claim 3
wherein said cable extends through said second leg of said cradle into said test
head.

6. An electronic device testing system according to-claim 4

wherein said cradle includes a third leg extending away from said first leg
parallel to said second leg and said cable extends through said third leg into said
test head.

7. An electronic device testing system according to claim 3
wherein said test head attaching means include:

(@)  atest head yoke secured to said test head, and

(b) means for artaching said test head yoke to said second
leg of said cradle for pivotal movement of said test
head yoks and said test head about said second axis.

8. An elecronic device testing system according to claim 7
wherein said cable extends into said test head on the opposite side of said test
head from said second leg of said cradle.

This is the replacement shest

Date 06 gcT 1007



t1. iA cabl e support conprising: a tel'escoping unit havi ng a p| stcigg.éllz
frovabl e wi thi-n-a—eytindri-cal —assenbly (110) toward and awgf [b'Fn | osed

end (I1Q0a) assenbly; first (120), sec

third (124) Tﬂ!‘iﬂmﬂmw‘]r“m‘gs each hay @I%tlm@rﬁiﬁeﬁv %?%%’ﬁﬁ Lt@% i ng
radi al ly out S oenter; flrst means (126) for nmounting said first
cabl e support web on said cyllndrlcal assenbly at said closed end for

turni ng novenent of said first cable support web relative to said
cylindrical assenbly; second neans (128) for nounting said second cable
support web on said %yl i nAmem:rmnsdnwc;z tegiing sy steroracsarding to séaimedd f or
turni ng MR sfll Bl AR 6P SaidNRRBAE PRI SALAURUIR el Sl dest
cylindrical assenbly; a qThiTq ns m)un ng said third cabl e support
web in ti dieedyoket 5@%9‘5 Bt on sald cylindri-

10.  An electronic device testing system according to claim 8
wherein said cradle includes a third leg extending away from said first leg
parallel to said second leg and said cable extends through said third leg and said
test head yoke into said test head.

11.  An electronic device testing system according to claim 8
wherein said cable support is attached to said test head yoke.

12.  An electronic device testing system according to claim 11
further including means for attaching a second end of said cable support to
second support structure.

13.  An electronic device testing system according to claim 12
wherein said cable support includes a telescoping unit having said first end
attached to said test head yoke and said second end attached to said second
support structure.

14.  An electronic device testing system according to claim 13
wherein said cable support further includes means mounted on said telescoping
unit for twisting said cable about said telescoping unit as said test head pivots
about said second axis.

15.  An electronic device testing system according to claim 3
further including means for attaching a second end of said cable support to a
second support structure.

16.  An electronic device testing system according to claim 15
wherein said cable support includes a telescoping unit having said first end
artached to said test head assembly and said second end attached to said second
support structure.

This is the replacement sheet
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‘cal »assenbl y on the side of--saig" second cabl e support web oppoa.t ,ﬁ -Lrom
gGk 93

said first cabl e su 12. A cable supportﬂ&c

claim1l fur- li ﬁﬂumt! st (120a) second (122a) and third £124a)
bands ext endi ng edgesyof Substitutesbeet - 29i Septemper 1987
and third cabl e support webs, respectively.

17.  An electronic device testing system according to claim 16
wherein said cable support further includes means mounted on said telescoping
unit for twisting said cable -abour said telescoping unit as said test head pivets
about said second axis.

18.  An electronic device testng system according to claim 12
wherein said means for attaching said first end of said cable support to said test
head assembly and said means for antaching said second end of said cable
support to said second support structure each include a spherical bearing which
permits rotation and gimbaling between said cable support and said test head
assembly and betwesen said cable support and said second support structure.

19.  An electronic device testing system according to ¢laim 15
wherein said means for attaching said first end of cable support to said test head
assembly and said means for araching said second end of said cabie support to
said second supgport structure each include a spherical bearing which permits
rotation and gimbaling between said cable support and said test head assembly
and between said cable support and said second support swucmre.
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