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Description
BACKGROUND OF THE INVENTION

[0001] The present disclosure relates to clamps that
attach to rails, and particularly to clamps that attach to
accessory rails of surgical tables to support accessories
used during surgical procedures. More particularly, the
present disclosure relates to rail clamps having movable
jaws that permit the clamps to couple to accessory rails
without having to slide the clamp onto the rail from an
end of the rail.

[0002] Accessory rail clamps to attach accessories,
such as leg stirrups and arm boards, to accessory rails
of surgical tables are known. See, for example, U.S. Pat.
No. 6,622,980. While many surgical tables have acces-
sory rails of a common size, some specialized surgical
tables have been developed which do not include these
standard-size accessory rails, but instead have frame
members (also considered to be rails according to this
disclosure) of different sizes to which patient support de-
vices or other surgical equipment may attach. For exam-
ple, specialized orthopedic surgical tables have been de-
veloped for orthopedic surgery and a subset of these
specialized orthopedic surgical tables, referred to in the
art as "Jackson" tables, have been designed specifically
for spinal surgery. Examples of the "Jackson" table may
be found in U.S. Pat. Nos. 5,088,706; 5,131,106;
5,613,254; and 6,260,220. Because accessory rails of
surgical tables are typically made of metal, such as stain-
less steel, and because it is desirable for tables used in
orthopedic procedures to be substantially radiolucent so
that x-ray images and fluoroscopic images of patients
may be taken during surgical procedures, most Jackson
tables do not have standard-size accessory rails.
[0003] Many of the devices and accessories which at-
tach to accessory rails of surgical tables, including frame
members of Jackson tables, rely on one or more threaded
screws to clamp against the rail orto act upon some other
member that clamps against the rail. It is not uncommon
for multiple accessories to be attached to accessory rails
during surgery. It can become cumbersome and time
consuming to screw and unscrew the multitude of thread-
ed screws associated with such a multitude of accesso-
ries If, for example, one or more of the accessories need
to be repositioned along the rail before or during a sur-
gical procedure. Furthermore, some caregivers may
tighten a screw of an accessory to such an extent that
other caregivers with less strength may have difficulty In
loosening, or are completely unable to loosen, the thread-
ed screw. Accordingly, there is a need for a accessory
rail clamp that clamps onto, and unclamps from, an ac-
cessory rail quickly and easily and that, when clamped,
has a fairly repeatable and consistent amount of clamp-
ing force.

[0004] US 4854016 discloses a device for clamping
the edge of a diagnostic table top comprising a clamping
block mechanism having an inside face for abutting the
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side edge of the table top; a first jaw mechanism con-
nected to the clamping block mechanism having an inner
face for abutting one of the top or the bottom surfaces of
the table top; a second Jaw mechanism pivotably con-
nected to the clamping block mechanism having an inner
face for abutting the other of the top or bottom surfaces
of the table top; the second jaw mechanism being con-
nected to the clamping block mechanism by a link mech-
anism and a shaft mechanism, wherein the link mecha-
nism is pivotably connected to the clamping block mech-
anism and pivotably connected to the second jaw mech-
anism and wherein the shaft mechanism is movably
mounted in the clamping block mechanism such that
when the shaft mechanism is moved, the second jaw
mechanism articulates between a clamping position and
an open position.

[0005] US 6598275 discloses aradiolucent surgical ta-
ble with a patient support member and a low shadow
accessory Interface profile formed by a plurality of inter-
connected curved surfaces disposed along the outer
edge of the patient support member for selective attach-
ment of a range of medical accessory devices. A clamp-
ing apparatus secures associated accessories to the out-
er edge, which has a top recess and an essentially planar
and non-vertical side surface slanting inwardly from top
to bottom and terminating in a flared lower edge extend-
ing beyond the bottom of the patient support member.
The clamping apparatus includes an upper Jaw member
which has a downwardly projecting lip formed to con-
formably engage a section of the top recess. A lower jaw
member is also included and has a hook region formed
to surroundingly engage a section of the flared lower
edge. Ameans is provided for joining the upper and lower
jaw members.

[0006] US 4852841 discloses a device for clamping
the edge of a diagnostic table top which includes a C-
shaped clamping block which engages the side, top and
bottom surfaces at the edge of a table. A fixed jaw en-
gages one of the top and bottom surfaces and an artic-
ulatable jaw engages the opposite table surface. The ar-
ticulatable jaw includes an outer fixed plate and an inner
movable plate connected by a pair of dual pivot links at
opposite ends of the plates and an activating mechanism
including an axially-rotatable vertical shaft with an offset
pin. Rotation of the shaft by a lever arm attached thereto
causes the pin to push horizontally on the inner plate.
The dual pivot links transform the horizontal motion from
the pin to a combined horizontal and vertical motion of
the inner plate with respect to the outer plate about a
circular arc.

SUMMARY OF THE INVENTION

[0007] The invention is defined by the claims.

[0008] A clamp is provided for securing an accessory,
such as a head support apparatus, to a rail of a patient
support apparatus, such as a spinal surgery extension.
In some embodiments, the first jaw Is Integrally formed
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with an associated accessory. The first Jaw may have
an aperture in which the resilient

member is received. The first jaw may be configured to
hook onto a first portion of the rail and the second jaw
may be configured to hook onto a second portion of the
rail when in the closed position. The second jaw may be
coupled to the first jaw for pivoting movement about an
axis that is generally parallel to the rail. The latch may
be coupled to the second jaw for pivoting movement
about an axis that is generally parallel to the rail. The
latch may be biased toward the latched position by a
spring. The spring may be received in an aperture in the
second jaw. The latch may have a protruding portion and
the first jaw may have a recess in which the protruding
portion of the latch is received when the second jaw is in
the closed position and the latch is in the latched position.
The first jaw, the second jaw, the resilient member, and
the latch are each made from a radiolucent material.
[0009] The clamp may further comprise a disk that is
secured to the resilient member and that is made from a
material that is harder than the resilient member. The
second jaw may contact the disk when moving from the
first position to the second position. The resilient member
may be received in an aperture in the second jaw and at
least a portion of the disk may be situated outside the
aperture on one side of the first jaw. At least portion of
the resilient member may be situated outside the aper-
ture on an opposite side of the firstjaw. The aperture and
the resilient member may each have a stepped configu-
ration to prevent the resilient member and disk from fall-
ing out of the aperture in a first direction. A portion of the
second jaw may overlap the disk to prevent the resilient
member and jaw from falling out of the aperture in a sec-
ond direction.

[0010] The rail to which the clamp couples may be
quadrilateral in cross section having a top, bottom, and
opposite sides. The firstjaw may be configured to overlap
at least a portion of the top and opposite sides of the rail
and the second jaw may be configured to overlap at least
a portion of the top, the bottom, and one of the sides of
the rail when in the second position. The latch may be
coupled to the first jaw so as to pivot downwardly when
moving formthe latched position to the unlatched position
and the first jaw may be coupled to the second jaw so as
to pivot upwardly when pivoting between the second po-
sition and the first position.

[0011] The second jaw may have a cutout in which at
least a portion of the latch is received. The second jaw
may have an arm on each side of the cutout and the latch
may be coupled to the second jaw by a pivot pin having
end regions received in bores formed in each of the arms
of the second jaw and having a middle region received
in a bore formed in the latch. The first jaw may have a
protrusion that substantially fills at least a portion of the
cutout when the second jaw is in the second position.
The second jaw may have an arm on each side of the
cutout and the second jaw is coupled to the first jaw by
a pivot pin having end regions received in bores formed
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in each of the arms of the second jaw and having a middle
region received in a bore formed in the protrusion of the
first jaw.

[0012] Additional features, which alone or in combina-
tion with any other feature(s), such as those listed above
and those listed in the appended claims, may comprise
patentable subject matter and will become apparent to
those skilled in the art upon consideration of the following
detailed description of illustrative embodiments exempli-
fying the best mode of carrying out the embodiments as
presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The detailed description particularly refers to
the accompanying figures in which:

Fig. 1 is a perspective view of a spinal surgery ex-
tension coupled to a surgical table showing a plurality
of patient support accessories having associated
clamps exploded away from the spinal surgery ex-
tension,

Fig. 2 is an exploded perspective view of a clamp
showing a first jaw, a second jaw, a pivot pin for piv-
otably coupling the second jaw to the first jaw, a pair
of urethane friction buttons, a latch, a pivot pin for
pivotably coupling the latch to the second jaw, and
a spring for biasing the latch toward a latched posi-
tion,

Fig. 3 is a cross sectional view of the clamp through
a urethane friction button with the second jaw of the
clamp in an open position,

Fig. 4 is a cross sectional view of the clamp through
a urethane friction button with the second jaw of the
clamp in a closed position,

Fig. 5 is a cross sectional view of the clamp through
the latch with the second jaw of the clamp in the
closed position and the latch biased toward a latched
position by a spring, and

Fig. 6 is a cross sectional view of the clamp through
the latch with the second jaw of the clamp in the
closed position and the latch pivoted to an unlatched
position.

DETAILED DESCRIPTION OF THE DRAWINGS

[0014] As shown in Fig. 1, a spinal surgery extension
20 is coupled to a surgical table 22. lllustratively, the sur-
gical table 22 has a base 24, a pedestal 26, and a patient
support deck 28. The deck 28 includes a head section
30, a seat section 32, and a foot section 34. The head
and foot sections 30, 34 are pivotably coupled to the seat
section 32 about respective transverse axes. Each deck
section 30, 32, 34 includes two accessory rails 40 on
opposite sides thereof. The deck 28 is pivotable about a
transverse axis between Trendelenberg and reverse
Trendelenberg positions. In addition, the deck 28 is piv-
otable about alongitudinal axis. In Fig. 1, the head section
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30 is pivoted downwardly to an out-of-the-way position
so that the spinal surgery extension 20 can be attached
to a head end 46 of the surgical table 22.

[0015] The spinal surgery extension 20 includes a gen-
erally rectangular frame 50, an adjustable telescopic sup-
port 52, and a generally U-shaped base 54. An upper
end 56 of the telescopic, support 52 is coupled to the
frame 50 by a universal joint 58 and a lower end 60 of
the telescopic support 52 is coupled to the base 54 by a
ball joint 62. The rectangular frame 50 includes left and
right longitudinally-extending transversely-spaced side
rails 70, 72 and head and foot end cross rails 74, 76
extending transversely between the rails 70, 72 near
head and foot ends of the frame 50. The head end cross
rail 74 is coupled to the telescopic support 52 via the
universal joint 58. Two pivot shafts 78 extend outwardly
from the foot end cross rail 76. The pivot shafts 78 are
supported by associated rail clamps 80 secured to the
accessory rails 40 of the seat section 32 of the surgical
table 22. The pivot shafts 78 allow the frame 50 to pivot
about a transverse axis relative to the surgical table 22.
[0016] Therails 70, 72 and the cross rails 74, 76 of the
frame 50 have a generally rectangular cross section. In
the illustrative embodiment, the rails 70, 72, 74, 76 are
each about 1.5 inches (about 3.81 centimeters) high and
about 1.25 inches (about 3.175 centimeters) wide. The
inside spacing between the rails 70, 72 is about 14.5
inches (about 36.83 centimeters). The inside spacing be-
tween the cross rails 74, 76 is about 48.5 inches (about
123.2 centimeters). The rails 70, 72, 76 are made from
radiolucent material, such as carbon fiber tube with a
foam core, so that they do not interfere with x-ray imaging
of a patient supported in a prone position on the frame
50 during spinal surgery. Frame member 74 and corner
connectors 77 which interconnect member 76 with mem-
bers 70, 72 and from which shafts 78 extend are made
of a metal in the illustrative embodiment.

[0017] The telescopicsupport52includes a crank han-
dle 90 which is operable to vary the height of the head
end of the frame 50 between about 30 inches (about 76.2
centimeters) and about 42 inches (about 106.68 centim-
eters) above a floor 92. The U-shaped base 54 includes
a bight portion 94 and two spaced-apart legs 96 which
flare outwardly. When the frame 50 is attached to the
surgical table 22, the legs 96 extend toward the surgical
table as shown in Fig. 1. Two wheels 98 are coupled to
the bight portion 94 such that the wheels 98 are spaced
from the floor when the legs 96 are resting on the floor
92. Eachleg 96 has ahook 88 atits free end. For storage,
the frame 50 is detached from the surgical table 22 and
folded downwardly so that the pivot shafts 78 are re-
ceived inthe respective hooks 88. The telescopic support
52 is extended by an amount that permits pivot shafts 78
to be received by the hooks 88. The extension 20 can be
tilted so that wheels 98 engage the floor 92 and the as-
sembly can then be rolled along the floor 92 for transport.
[0018] AsshowninFig. 1, a plurality of accessories 86
for supporting a patient on the frame 650 are adapted to
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be coupled to the longitudinally-extending rails 70, 72 of
the frame 50 by associated clamps 120. lllustrative ex-
amples of such accessories includes a head support ap-
paratus 100, a panel 102 which may support a mattress
pad, a body support apparatus 104, and an arm support
apparatus 106. Other accessories may be coupled to the
rails 70, 72 of the frame 50 by associated clamps 120.

[0019] The spinal surgery extension 20, panel 102, and
arm support apparatus 106 are described in further detail
in PCT International Publication No. W0O2006/110703
A2. The head support apparatus 100 is described in fur-
ther detail in PCT International Publication No. WO
2006/110671 A2. The body support apparatus 104, as
well as other body support apparatuses which are cou-
pleable toframe members 70, 72, are described in further

detail in PCT International Publication No. WO
2006/110836 A2.
[0020] The foregoingis provided merely asanexample

of one of the types of structures to which clamps 120 may
couple and to provide some examples of the types of
devices which may include clamps 120. While the illus-
trative clamps 120 are sized and configured for coupling
to the frame members of Jackson tables as well as to
extension 20, it should be appreciated that other clamps
according to this disclosure may be designed with the
features of clamp 120, but yet sized and configured for
coupling to frame members or rails of any desired size.
[0021] Asshownin Figs. 2-6, each clamp 120 includes
a first or fixed jaw 122, a second or movable jaw 124, a
resilient member 126, and a finger latch 128. The first
jaw 122, which is integrated into or otherwise coupled to
the patient support accessories 100, 102, 104, 106, is
adapted to be placed on an associated rail 70, 72 of the
frame 50. In some embodiments, at least the jaws 122,
124 are made from a radiolucent material, such as an
acrylonitrile butadiene styrene resin (ABS) material, an
acetal resin material such as DELRIN® material, or the
like. In some embodiments, the finger latch 128 may be
made from polyethylene. In other embodiments, various
portions of clamp 120 may be made from other radiolu-
cent materials such as polyester, polyurethane, polyeth-
ylene, ultra-high-molecular-weight (UHMW) polyethyl-
ene, or other resin based materials. In the illustrative em-
bodiment, the jaws 122, 124, the resilient member 126,
and the latch 128 are each made from a radiolucent ma-
terial. Also in the illustrative embodiment, the first jaw
122 is integrally molded with the associated accessory
100, 102, 104, 106. In other embodiments, the first jaw
122 may be separately formed, and coupled to the as-
sociated accessory 100, 102, 104, 106 by suitable fas-
teners, such as pins, screws, nut and bolt combinations,
or the like.

[0022] As shown in Fig. 2, the first jaw 122 has a U-
shaped body 150 having inner and outer downwardly-
extending leg portions 152, 154 and a bight portion 156
extending transversely between the inner and outer
downwardly-extending leg portions 152, 154. The body
portions 152, 152, 156 define a downwardly-opening
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channel 158 for receiving a portion of the rail 70, 72. In
the illustrative embodiment, the outer leg portion 154 is
shorter than the inner leg portion 152. The outer leg por-
tion 154 has a step portion 160 disposed between two
longitudinally-spaced outwardly-opening recessed por-
tions 162,164. As shown in Fig. 3, the downwardly-facing
surface 166 of the outer leg portion 154 defines a down-
wardly-opening recess 168. The recess 168 has an out-
wardly-facing surface 167 and aninwardly-facing surface
169. The bight portion 156 has a step portion 170 dis-
posed between two longitudinally-spaced upwardly-
opening recessed portions 172, 174.

[0023] Still referring to Fig. 2, the second jaw 124 in-
cludes a U-shaped body 180 having upper and lower
inwardly-extending arm portions 182, 184 and a bight
portion 186 extending generally vertically between the
upper and lower inwardly-extending arm portions 182,
184. The body portions 182, 182, 186 define an inwardly-
opening channel 188 for receiving a portion of the rail 70,
72. The upper arm portion 182 has a cutout 190 disposed
between two longitudinally-spaced step portions 192,
194. The bight portion 186 has a cutout 200 disposed
between two longitudinally-spaced step portions 202,
204. The cutouts 190, 200 in the portions 182, 186 of the
second jaw 124 are in communication with each other.
The lower portions of the step portions 202, 204 of the
bight portion 186 are more thick than the associated up-
per portions to create two inwardly-extending ledge por-
tions 212, 214. The inwardly-extending arm portion 184
is formed to include a grip portion 216 to allow a user to
pivot the second jaw 124 to the open position after re-
leasing the finger latch 128.

[0024] The second jaw 124 is coupled to the first jaw
122 for pivoting movement about a longitudinally-extend-
ing pivot pin 220 between afirst unlocked or open position
spaced from the first jaw 122 as shown in Fig. 3 and a
second locked or closed position adjacent the first jaw
122 asshownin Fig. 5. The pivot pin 220 extends through
abore 222 in the step portion 192 of the second jaw 124,
through a bore 224 in the step portion 170 of the first jaw
122, and through a bore 226 in the step portion 194 of
the second jaw 124. The bores 222, 224, 226 are coax-
ially aligned with the pivot pin 220. In the illustrative em-
bodiments, set screws, similar to the set screws 288, are
threaded into the bores 222, 226 in the step portions 192,
194 so that outer surfaces of the set screws are flush
with outer surfaces of the respective step portions 192,
194. These set screws retain pin 220 within bores 222,
224, 226.

[0025] When the second jaw 124 is in the closed po-
sition as shown, for example, in Fig. 5, the associated
rail 70, 72 of the frame 50 is captured between the bight
portion 156 of the first jaw 122, the downwardly-extend-
ing leg portions 152, 154 of the first jaw 122, the step
portions 202, 204 of the second jaw 124, and the inward-
ly-extending arm portion 184 of the second jaw 124. The
jaws 122, 124 are dimensioned so that the outer surfaces
of the jaws 122, 124 are flush with each other when the
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second jaw 124 is in the closed position as shown in Fig.
5. Thus, when the second jaw 124 is in the closed posi-
tion, (1) the step portion 160 of the firstjaw 122 is received
in the cutout 200 in the second jaw 124, (2) the step
portion 170 of the first jaw 122 is received in the cutout
190 in the second jaw 124, (3) the step portions 192, 194
of the second jaw 124 are received in the associated
recessed portions 172, 174 in the first jaw 122, (4) the
step portions 202, 204 of the second jaw 124 are received
in the associated recessed portions 162, 164 in the first
jaw 122, and (5) the ledge portions 212, 214 of the second
jaw 124 are wedged underneath the downwardly-facing
surface 166 of the outer leg portion 154 as shown, for
example, in Fig. 4.

[0026] In the illustrative embodiment, as shown in Fig.
2, the resilient member 126 comprises a pair of urethane
friction buttons 240, 242. Discs 244, 246 made from rel-
atively hard material are secured to the top surfaces of
the associated friction buttons 240, 242. In the illustrative
embodiment, the discs 244, 246 are secured to the fric-
tion buttons 240, 242 by a drop of Loctite® 416 adhesive.
The friction buttons 240, 242, with the discs 244, 246
secured thereto, are received in respective openings
248, 250 in the bight portion 156 of the first jaw 122. As
the second jaw 124 pivots from the open position, shown
in Fig. 3, to the closed position, shown in Fig. 4, the down-
wardly-facing surfaces of the step portions 192, 194 of
the second jaw 124 press down on the discs 244, 246
to, in turn, cause the friction buttons 240, 242 to press
down on the associated rail 70, 72 with sufficient force
to inhibit movement of the clamp 120 along the associ-
ated rail 70, 72.

[0027] In the illustrative embodiment, the friction but-
tons 240, 242 each comprise a large diameter head por-
tion 260, a small diameter body portion 262, and an an-
nular seat portion 264 at the juncture of the large and
small diameter portions 260, 262. The openings 248, 250
each have a large diameter bore 270, a small diameter
bore 272, and an annular seat portion 274 at the juncture
of the large and small diameter bores 270, 272. The seat
portions 264 of the friction buttons 240,242 are config-
ured to engage the seat portions 274 of the openings
248, 250 to prevent the friction buttons 240, 242 from
falling downwardly through the openings 248, 250 when
the friction buttons 240, 242 are not supported by the
associated rail 70, 72 and the clamp 120 is the orientation
shown in Figs. 3 and 4. On the other hand, the step por-
tions 192, 194 of the second jaw 124 in the regions ad-
jacent pin 220 prevent the friction buttons 240, 242 from
falling out of the openings 248, 250 when the clamp 120
is turned upside down.

[0028] The friction buttons 240,242 and the associated
discs 244, 246 are dimensioned such that, when the fric-
tion buttons 240, 242 are supported by the associated
rail 70, 72, the friction buttons 240, 242 protrude below
the downwardly-facing surfaces of the bight portion 156
of the first jaw 122 as shown in Fig. 3, so that as the
second jaw 124 pivots from the open position (Fig. 3) to
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the closed position (Fig. 4), the step portions 192, 194 of
the second jaw 124 press down on the discs 244, 246 to
cause the friction buttons 240, 242 to press down on the
associated rail 70, 72 (Fig. 4) to inhibit movement of the
clamp 120 along the associated rail 70, 72. In the illus-
trative embodiment, the discs 244, 246 and the head por-
tions of the friction buttons 240, 242 have the same di-
ameter. The friction buttons 240, 242, the associated
discs 244, 246, and the pivotable jaw 124 cooperate to
form a lock mechanism for inhibiting movement of the
clamp 120 along the associated rail 70, 72 when jaw 124
is in the closed position.

[0029] The finger latch 128 is coupled to the second
jaw 124 for pivoting movement about a longitudinally-
extending pivot pin 280 between a first or latched posi-
tion, shown in Fig. 5, and a second or unlatched position,
shown in Fig. 6. Referring to Fig. 2, the pivot pin 280
extends through a bore 282 in the ledge portion 212 of
the second jaw 124, through a bore 284 in the latch 128,
and through a bore 286 in the ledge portion 214 of the
second jaw 124. The bores 282, 284, 286 are coaxially
aligned with the pivot pin 280. In the illustrative embod-
iment, set screws 288 are threaded into the openings
282, 286 in the ledge portions 212, 214 so that outer
surfaces of the set screws 288 are flush with outer sur-
faces of the respective ledge portions 212, 214 of the
second jaw 124. Set screws 288 retain pin 280 in bores
282, 284, 286.

[0030] AsshowninFig.2,theinwardly-extendinglower
arm portion 184 of the second jaw 124 has a step portion
290 that extends upwardly into the cutout 200 in the bight
portion 186 of the second jaw 124. An outer portion 292
of the step portion 290 has a first width and an inner
portion 294 of the step portion 290 has a second width
that is less than the first width. The latch 128 has a body
portion 300, a pair of longitudinally-spaced leg portions
302 that extend downwardly from the body portion 300,
a finger grip portion 304 that extends forwardly from the
body portion 300, and a protruding portion 306 that ex-
tends upwardly from the body portion 300. The protruding
portion 306 has an outwardly-facing surface 308 and an
inwardly-facing surface 310. When the latch 128 is posi-
tioned in the cutout 200 with the pivot pin 280 extending
through the opening 282 in the ledge portion 212 of the
second jaw 124, the opening 284 in the latch 128 and
the opening 286 in the ledge portion 214 of the second
jaw 124, the leg portions 302 of the latch 128 straddle
the reduced-width inner portion 294 of the step portion
290. The latch 128 is normally biased toward the latched
position, shown in Fig. 5, by a spring 320 that is received
in an opening 322 in the step portion 290 and that is
maintained in a state of compression between latch 128
and jaw 124.

[0031] As the second jaw 124 moves to the closed po-
sition shown in Fig. 5, the downwardly-facing surface 166
of the step portion 160 of the first jaw 122 engages the
inwardly-facing surface 310 of the protruding portion 306
of the latch 128 to initially cause the latch 128 to pivot
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downwardly. As the second jaw 124 arrives at the closed
position, shown in Fig. 5, the spring 320 causes the latch
128 to move upwardly so that a tip 312 of the protruding
portion 306 of the latch 128 is received in the recess 168
(Fig. 6) in the downwardly-facing surface 166 of the step
portion 160 of the first jaw 122 with the inwardly-facing
surface 169 (Fig. 6) of the recess 168 and the outwardly-
facing surface 308 (Fig. 6) of the protruding portion 306
disposed in a confronting relationship. When the latch
128 is pivoted to the unlatched position as shown in Fig.
6, the second jaw 124 is free to move to the open position
as shown in phantom in Fig. 6. The corner portions of
various parts are rounded or chamfered, as at 324 in Fig.
2, to facilitate assembly of the parts and avoid any jam-
ming of the parts during operation.

[0032] Based on the foregoing, it should be appreciat-
ed that clamps 120 attach to and detach from rails 70,
72 in a quick and easy manner. To attach clamps 120 to
rails 70, 72, jaw 122 is placed on the one of rails 70, 72
and then jaw 124 is pivoted downwardly from the opened
position to the closed position. As jaw 124 moves to the
closed position, resilient members 240, 242 are automat-
ically forced against the rail 70, 72 to prevent the clamp
120 from moving along the rail and latch 128 automati-
cally snaps into its locked position to retain jaw 124 in
the closed position. To remove clamp 120 from the rail
70, 72 to which it is coupled, latch 128 is pivoted to its
unlatched position and jaw 124 is pivoted upwardly to its
open position. For example, a user may move latch 128
downwardly to its unlatched position by pressing down-
wardly on portion 304 of latch 128 with his or her thumb
and the user may move jaw 124 to its open position by
pulling upwardly on portion 216 of jaw 124 with his or her
fingers.

[0033] Although certain illustrative embodiments have
been described in detail above, variations and modifica-
tions exist.

Claims

1. A clamp (120) for securing to a rail of a patient sup-
portapparatus, the clamp comprising a firstjaw (122)
adapted to be placed on the rail, a second Jaw (124)
coupled to the first jaw (122) for pivoting movement
relative to the first jaw (122) about a first axis that is
generally parallel to the rail between a first position
and a second position, a resilient member (126) that
is forced against the rail when the second Jaw (124)
Is moved from the first position to the second posi-
tion, the resilientmember (126) engaging the rail with
sufficient force to inhibit movement of the clamp
(120) along the rail when the second jaw (124) is in
the second position, and a latch (128) coupled to the
second jaw and movable by pivoting relative to the
second jaw (124) about a second axis between a
latched position in which the second jaw (124) is
latched in the second position relative to the first jaw
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and an unlatched position in which the second jaw
(124) is movable between the first and second posi-
tions, characterized in that the first axis is located
above the rail and the second jaw (124) pivots down-
wardly about the first axis from the first position in
which It does not engage the rail to the second po-
sition it which it engages the rail; In that the second
axis is also generally parallel to the rail and is spaced
from the first axis, and in that the first jaw (122) is
configured to overlap at least a portion of a top and
opposite sides of the rail and the second Jaw (124)
is configured to overlap at least a portion of the top,
a bottom and one of the sides of the rail when in the
second position.

The clamp of claim 1, wherein the first jaw (122) has
an aperture (248, 250) In which the resilient member
(126) Is received.

The clamp of either claim 1 or claim 2, wherein the
firstjaw (122) is configured to hook onto a first portion
of the rail and the second jaw (124) is configured to
hook onto a second portion of the rail when in the
second position.

The clamp of any preceding claim, wherein the latch
(128) is biased toward the latched position.

The clamp of claim 4, wherein the latch (128) is bi-
ased toward the latched position by a spring (320),

The clamp of any preceding claim, wherein the latch
(128) has a protruding portion (306) and the first Jaw
(122) has a recess (168) in which the protruding por-
tion (306) is received when the second jaw (124) is
in the second position and the latch (128) Is In the
latched position.

The clamp of any preceding claim, wherein the first
jaw (122), the secondjaw (124), theresilientmember
(126), and the latch (128) are each made from a ra-
diolucent material.

The clamp of any preceding claim, further comprising
adisk (244, 246) that is secured to the resilient mem-
ber (126) and that is made from a material that is
harder than the resilient member (126), the second
jaw (124) contacting the disk (244, 246) when mov-
ing from the first position to the second position.

The clamp of claim 8, wherein the resilient member
(126) is received in an aperture (248, 250) in the first
Jaw (122), at least a portion of the disk (244, 240) is
situated outside the aperture (248, 250) on one side
of the first Jaw and at least portion of the resilient
member (126) Is situated outside the aperture (248,
250) on an opposite side of the first jaw.
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The clamp of claim 9, wherein the aperture (248,
260) and the resilient member (126) have a stepped
configuration to prevent the resilient member (126)
and disk (244, 246) from falling out of the aperture
(248, 250) in a first direction and a portion (192, 194)
of the second Jaw (124) overlaps the disk (244, 246)
to prevent the resilient member (126) and disc (244,
246) from falling out of the aperture (248, 250) In a
second direction.

The clamp of any preceding claim, wherein the latch
(128) is coupled to the second jaw (124) so as to
pivot downwardly when moving from the latched po-
sition to the unlatched position and the second jaw
(124) is coupled to the first jaw (122) so as to pivot
upwardly when pivoting between the second position
and the first position.

The clamp of any preceding claim, wherein the sec-
ond jaw (124) has a cutout (190, 200) in which at
least a portion of the latch (128) Is received.

The clamp of claim 12, wherein the second jaw (124)
has an arm (211, 214) on each side of the cutout
(190, 200) and the latch (128) is coupled to the sec-
ond jaw (124) by a pivot pin (280) having end regions
received in bores (282, 286) formed in each of the
arms of the second Jaw and having a middle region
received in a bore (284) formed in the latch (128).

The clamp of claim 13, wherein the first jaw (122)
has a protrusion (160, 170) that substantially fills at
least a portion of the cutout (190, 200) when the sec-
ond jaw (124) is in the second position.

The clamp of claim 14, wherein the second jaw (124)
has an arm (212, 214) on each side of the cutout
(190, 200) and the second jaw (124) is coupled to
the first jaw (122) by a pivot pin (220) having end
regions received in bores (222, 226) formed in each
of the arms of the second jaw (126) and having a
middle region received in a bore (224)formed in the
protrusion of the first jaw (122).

Patentanspriiche

1.

Klemmvorrichtung (120) zum Befestigen an einer
Schiene einer Patientenunterstiitzungsvorrichtung,
wobei die Klemmvorrichtung eine erste Backe (122),
die dazu angepasst ist, auf der Schiene unterge-
bracht zu werden, eine zweite Backe (124), die an
die erste Backe (122) zur Schwenkbewegung in Be-
zug auf die erste Backe (122) um eine erste Achse,
die allgemein parallel zu der Schiene ist, zwischen
einer ersten Stellung und einer zweiten Stellung ge-
koppeltist, ein elastisches Element (126), das gegen
die Schiene gezwungenwird, wenn die zweite Backe
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(124) von der ersten Stellung in die zweite Stellung
bewegt wird, wobei das elastische Element (126) mit
der Schiene mit einer Kraft in Eingriff ist, die aus-
reicht, um die Bewegung der Klemmvorrichtung
(120) entlang der Schiene zu verhindern, wenn sich
die zweite Backe (124) in der zweiten Stellung be-
findet, und eine Klinke (128) umfasst, die an die zwei-
te Backe gekoppelt ist und durch Schwenken in Be-
zug auf die zweite Backe (124) um eine zweite Achse
zwischen einer eingeklinkten Stellung, in der die
zweite Backe (124) in der zweiten Stellung in Bezug
auf die erste Backe eingeklinkt ist, und einer ausge-
klinkten Stellung bewegt werden kann, in der die
zweite Backe (124) zwischen der ersten und der
zweiten Stellung beweglich ist, dadurch gekenn-
zeichnet, dass die erste Achse sich liber der Schie-
ne befindet und die zweite Backe (124) nach unten
um die erste Achse von der ersten Stellung, in der
sie nicht mit der Schiene in Eingriff ist, zur zweiten
Stellung schwenkt, in der sie mit der Schiene in Ein-
griff ist; dadurch, dass die zweite Achse auch allge-
mein parallel zur Schiene ist und von der ersten Ach-
se beabstandet ist, und dadurch, dass die erste Ba-
cke (122) ausgebildet ist, um zumindest einen Ab-
schnitt von einer oberen und einer entgegengesetz-
ten Seite der Schiene zu Uiberlappen, und die zweite
Backe (124) ausgebildet ist, um zumindest einen Ab-
schnitt des Oberteils, eines Unterteils und einer der
Seiten der Schiene zu liberlappen, wenn sie sich in
der zweiten Stellung befindet.

Klemmvorrichtung nach Anspruch 1, wobei die erste
Backe (122) eine Offnung (248, 250) aufweist, in der
das elastische Element (126) aufgenommen wird.

Klemmvorrichtung nach entweder Anspruch 1 oder
Anspruch 2, wobei die erste Backe (122) ausgebildet
ist, um auf einem ersten Abschnitt der Schiene ein-
zuhaken, und die zweite Backe (124) ausgebildet
ist, um auf einem zweiten Abschnitt der Schiene ein-
zuhaken, wenn sie sich in der zweiten Stellung be-
findet.

Klemmvorrichtung nach irgendeinem der vorherge-
henden Anspriiche, wobei die Klinke (128) in Rich-
tung der eingeklinkten Stellung vorgespannt ist.

Klemmvorrichtung nach Anspruch 4, wobei die Klin-
ke (128) durch eine Feder (320) in Richtung der ein-
geklinkten Stellung vorgespannt ist.

Klemmvorrichtung nach irgendeinem der vorherge-
henden Anspriiche, wobei die Klinke (128) einen
hervorstehenden Abschnitt (306) aufweist und die
erste Backe (122) eine Aussparung (168) aufweist,
in der der hervorstehende Abschnitt (306) aufge-
nommen wird, wenn die zweite Backe (124) sich in
der zweiten Stellung befindet und die Klinke (128)
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sich in der eingeklinkten Stellung befindet.

Klemmvorrichtung nach irgendeinem der vorherge-
henden Anspriiche, wobei die erste Backe (122), die
zweite Backe (124), das elastische Element (126)
und die Klinke (128) jeweils aus einem strahlen-
durchlassigen Material hergestellt sind.

Klemmvorrichtung nach irgendeinem der vorherge-
henden Anspriiche, die ferner eine Scheibe (244,
246) umfasst, die an dem elastischen Element (126)
befestigt ist und die aus einem Material hergestellt
ist, das harter ist als das elastische Element (126),
wobei die zweite Backe (124) die Scheibe (244, 246)
beruhrt, wenn sie sich von der ersten Stellung in die
zweite Stellung bewegt.

Klemmvorrichtung nach Anspruch 8, wobei das elas-
tische Element (128) in einer Offnung (248, 250) in
der ersten Backe (122) aufgenommen wird, wobei
zumindest ein Abschnitt der Scheibe (244, 246) sich
auRerhalb der Offnung (248, 250) auf einer Seite der
ersten Backe befindet und zumindest ein Abschnitt
des elastischen Elements (126) sich auBerhalb der
Offnung (248, 250) auf einer entgegengesetzten
Seite der ersten Backe befindet.

Klemmvorrichtung nach Anspruch 9, wobei die Off-
nung (248, 250) und das elastische Element (126)
eine abgestufte Ausgestaltung aufweisen, um zu
verhindern, dass das elastische Element (126) und
die Scheibe (244, 246) in einer ersten Richtung aus
der Offnung (248, 250) fallen, und ein Abschnitt (192,
194) der zweiten Backe (124) die Scheibe (244, 246)
Uberlappt, um zu verhindern, dass das elastische
Element (126) und die Scheibe (244, 246) in einer
zweiten Richtung aus der Offnung (248, 250) fallen.

Klemmvorrichtung nach irgendeinem der vorherge-
henden Anspriiche, wobei die Klinke (128) an die
zweite Backe (124) gekoppelt ist, um nach unten zu
schwenken, wenn sie sich von der eingeklinkten
Stellung in die ausgeklinkte Stellung bewegt, und die
zweite Backe (124) an die erste Backe (122) gekop-
pelt ist, um nach oben zu schwenken, wenn sie zwi-
schen der zweiten Stellung und der ersten Stellung
schwenkt.

Klemmvorrichtung nach irgendeinem der vorherge-
henden Anspriiche, wobei die zweite Backe (124)
einen Ausschnitt (190, 200) aufweist, in dem zumin-
dest ein Abschnitt der Klinke (128) aufgenommen
wird.

Klemmvorrichtung nach Anspruch 12, wobei die
zweite Backe (124) auf jeder Seite des Ausschnitts
(190, 200) einen Arm (211, 214) aufweist und die
Klinke (128) durch einen Zapfen (280) an die zweite
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Backe (124) gekoppelt ist, der Endbereiche auf-
weist, die in Bohrungen (282, 286) aufgenommen
werden, die in jedem der Arme der zweiten Backe
gebildetsind, und einen mittleren Abschnitt aufweist,
der in einer Bohrung (284) aufgenommen wird, die
in der Klinke (128) ausgebildet ist.

Klemmvorrichtung nach Anspruch 13, wobei die ers-
te Backe (122) einen Vorsprung (160, 170) aufweist,
derim Wesentlichen zumindest einen Abschnitt des
Ausschnitts (190, 200) fillt, wenn sich die zweite Ba-
cke (124) in der zweiten Stellung befindet.

Klemmvorrichtung nach Anspruch 14, wobei die
zweite Backe (124) auf jeder Seite des Ausschnitts
(190, 200) einen Arm (212, 214) aufweist und die
zweite Backe (124) an die erste Backe (122) durch
einen Zapfen (220) gekoppelt ist, der Endbereiche
aufweist, diein Bohrungen (222, 226) aufgenommen
werden, die in jedem der Arme der zweiten Backe
(126) gebildet sind, und einen mittleren Bereich auf-
weist, der in einer Bohrung (224) aufgenommen
wird, die in dem Vorsprung der ersten Backe (122)
ausgebildet ist.

Revendications

Pince (120) pour fixation sur un rail d’'un dispositif de
support de patient, la pince comprenant une premie-
re machoire (122) adaptée pour étre placée sur le
rail, une seconde méachoire (124) couplée a la pre-
miére machoire (122) pour un mouvement de pivo-
tement relativement a la premiére machoire (122)
autour d’'un premier axe qui est globalement paral-
lele au rail entre une premiére position et une secon-
de position, un élément élastique (126) qui est forcé
contre le rail quand la seconde méachoire (124) est
déplacée de la premiére position vers la seconde
position, I'élément élastique (126) venant en prise
avec le rail avec une force suffisante pour empécher
le déplacementdela pince (120) le long du rail quand
la seconde machoire (124) est dans la seconde po-
sition, et un verrou (128) couplé a la seconde ma-
choire et mobile par pivotement relativement a la se-
conde machoire (124) autour d’'un second axe entre
une position verrouillée dans laquelle la seconde
machoire (124) est verrouillée dans la seconde po-
sition relativement a la premiére machoire et une
position déverrouillée dans laquelle la seconde ma-
choire (124) est mobile entre les premiére et secon-
de positions, caractérisée en ce que le premier axe
est situé au-dessus du rail et la seconde machoire
(124) pivote vers le bas autour du premier axe depuis
la premiére position dans laquelle il ne vient pas en
prise avec le rail vers la seconde position dans la-
quelle il vient en prise avec le rail ; en ce que le
second axe est aussi globalement parallele au rail
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et est espacé du premier axe, et en ce que la pre-
miere machoire (122) est configurée pour recouvrir
au moins une partie de cétés haut et opposé du rail
et la seconde machoire (124) est configurée pour
recouvrir au moins une partie du haut, d’'un fond et
d’un des c6tés du rail quand elle est dans la seconde
position.

Pince selon la revendication 1, dans laquelle la pre-
miere machoire (122) comporte une ouverture (248,
250) dans laquelle I'élément élastique (126) estregu.

Pince selon la revendication 1 ou la revendication 2,
dans laquelle la premiere machoire (122) est confi-
gurée pour s’accrocher sur une premiere partie du
rail etla seconde méachoire (124) est configurée pour
s’accrocher surune seconde partie du rail quand elle
est dans la seconde position.

Pince selon I'une quelconque des revendications
précédentes, dans laquelle le verrou (128) est solli-
cité vers la position verrouillée.

Pince selon la revendication 4, dans laquelle le ver-
rou (128) est sollicité vers la position verrouillée par
un ressort (320).

Pince selon I'une quelconque des revendications
précédentes, dans laquelle le verrou (128) comporte
une partie saillante (306) et la premiére machoire
(122) comporte un évidement (168) dans lequel la
partie saillante (306) est recue quand la seconde
machoire (124) est dans la seconde position et le
verrou (128) est dans la position verrouillée.

Pince selon I'une quelconque des revendications
précédentes, dans laquelle la premiére machoire
(122), la seconde méachoire (124), I'élément élasti-
que (126), et le verrou (128) sont chacun fait d’'un
matériau radio-transparent.

Pince selon I'une quelconque des revendications
précédentes, comprenant en outre un disque (244,
246) qui est fixé sur I'élément élastique (126) et qui
est fait d’'un matériau qui est plus dur que I'élément
élastique (126), la seconde méchoire (124) entrant
en contact avec le disque (244, 246) quand elle se
déplace de la premiére position vers la seconde po-
sition.

Pince selon la revendication 8, dans laquelle I'élé-
ment élastique (126) est regu dans une ouverture
(248, 250) dans la premiére méachoire (122), au
moins une partie du disque (244, 246) est située a
I'extérieur de I'ouverture (248, 250) sur un coté de
la premiere machoire et au moins une partie de I'élé-
ment élastique (126) est située a l'extérieur de
I'ouverture (248, 250) sur un c6té opposeé de la pre-
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miére machoire.

Pince selon la revendication 9, dans laquelle I'ouver-
ture (248, 250) et I’élément élastique (126) ont une
configuration étagée pour empécher I'élément élas-
tique (126) et le disque (244, 246) de tomber hors
de I'ouverture (248, 250) dans une premiére direc-
tion et une partie (192, 194) de la seconde méachoire
(124) recouvre le disque (244, 246) pour empécher
I'élément élastique (126) et le disque (244, 246) de
tomber hors de I'ouverture (248, 250) dans une se-
conde direction.

Pince selon l'une quelconque des revendications
précédentes, dans laquelle le verrou (128) est cou-
plé a la seconde machoire (124) de fagon a pivoter
vers le bas quand il se déplace de la position ver-
rouillée vers la position déverrouillée et la seconde
machoire (124) est couplée a la premiere machoire
(122) defagon a pivoter vers le haut quand elle pivote
entre la seconde position et la premiére position.

Pince selon l'une quelconque des revendications
précédentes, dans laquelle la seconde méachoire
(124) comporte une découpe (190, 200) dans laquel-
le au moins une partie du verrou (128) est regue.

Pince selon la revendication 12, dans laquelle la se-
conde méachoire (124) comporte un bras (211, 214)
sur chaque cété deladécoupe (190, 200) etle verrou
(128) est couplé a la seconde méachoire (124) par un
axe de pivot (280) ayant des régions d’extrémité re-
cues dansdes alésages (282, 286) formés dans cha-
cun des bras de la seconde méachoire et ayant une
région médiane regue dans un alésage (284) formé
dans le verrou (128).

Pince selon la revendication 13, dans laquelle la pre-
miére méachoire (122) comporte une saillie (160, 170)
qui remplit sensiblement au moins une partie de la
découpe (190, 200) quand la seconde machoire
(124) est dans la seconde position.

Pince selon la revendication 14, dans laquelle la se-
conde méchoire (124) comporte un bras (212, 214)
sur chaque cété de la découpe (190, 200) et la se-
conde méachoire (124) est couplée a la premiére ma-
choire (122) par un axe de pivot (220) ayant des
régions d’extrémité regues dans des alésages (222,
226) formés dans chacun des bras de la seconde
machoire (126) et ayant une région médiane regue
dans un alésage (224) formé dans la saillie de la
premiere machoire (122).
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