
.. 

W097/39247 PCT/US97/02738 

-1-

. MEDICAL DEVICE CLAMP 

FIBLD OF THE INVBNTION 

This invention relates to clamps and more specifically to pole clamps 

s used with medical infusion pumps. 

BACKGROUND OF THE INVBNTION 

Prior clamps comprise a knob or bandwheel which serves to drive a 

thteaded shaft against a pole so as to provide, in coqjunction with a pole 

10 grippina anvil, a friction connection between the pole and tbe pump. 

MOdifications of this basic idea have been to use scissors or a lever to 

multiply the force applied by the threaded shaft to the pole or gripped 

member so as to improve the mecbanic:al qualities of the clamp. 

Prior clamps, however, suffer from the same flaw. These clamps 

is iequire an equal amount of force to be applied to mnove the clamp as was 

requiml to affix the clamp to the gripped member. In a hospital setting, 

wherein orderlies and nurses share the responsibilities of placing and 

removing pumps, this flaw comes to the fore. For example, consider the 

situation where an orderly affixes a pump to a pole. At a time subsequent to 

20 this installation, another person, having less stiength than the orderly, wishes 

to remove the pump. However, to satisfy himself that the pump was firmly 

affixed to the pole, the onlerly applied a great deal of torque to the knob. 

Since torque equals force times distance, the person wishing to remove the 

pump must supply at least as much force to the knob as the orderly did when 

25 installing the pump. For a more lightly muscled person this task may prove 

to be daunting or impossible. 
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This difficulty, repeated over and over, bas an effect on the 

efficiency of the staff as well as providing a source of additional wear on the 

equipment, as tools are commonly employed to loosen these clamps. 

European patent 567946A2 and European patent 567946A3 to 

5 Beckton Dickinson Co. describe a pole clamp incorporated in a pump 

housing wherein the clamp arm is moveable to a storage position which is 

substantially flush with the outer surface of the pump housing. 

U.S. patent 5482239 to Smith discloses an attachment device 

designed to connect an inttaveaous container support apparatUS to various 

10 medical transport and patient cue devices such as wheelchairs, hospital 

beds, transport carts for emergency room and outpatient use, and ambulance 

cots. 

U.S. patent 5158528 to Davis et al discloses a latch number which is 

movably mounted on the base member and is adapted to rdeasably retain the 

15 peristaltic pump Oil the base member. 

U.S. patent 4706368 to Beaumont W. Hospital discloses a set of 

clamps adapted to support an I. V. flow sensor on a pole. 

WO patent 9217226, coaespo11ding to U.S. patent 52250027, to 

Sherwood Medical Company discloses a support device (10) including an 

20 dongate channel (14). 

U.S. patent 5319816 to Ruehl discloses an I. V. stand which is 

removably mountable to a hospital bed. 

U.S. patent 5170817 discloses a support device for a fluid delivery 

system. 

25 None of these devices disclose or claim the advantages inherent in the 

ins1allt invention as de8cribed in the specification and claims appended 

hereto. 
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SUMMARY OF THE INVENTION 

It is a primary object of the instant invention to provide a clamp, 

wherein the clamp is preferendally easier to remove than engage. 

It is another object of the instant invention to provide for a means for 

s incnuing the applied torque to the clamp preferentially during removal. 

It i& a further object of the instant invention to provide a clamp 

which, while able to engage a gripped element sccurcly, is easily removable. 

It is another object of the instant invention to provide a clamp which 

has a plurality of orientations. 

10 It is another object of the instant invention to provide for a clamp 

adapted to releasably affix a medical device to a plurality of objects 

commonly found in a hospital area or the like. 

'Ibese and other objects of the instant invention will become apparent 

in the detailed description of the preferred embodiment and claims appended 

15 hereto. 

BRIEF DESCRIPTION OP THB DRAWINGS 

Figure 1 is a plan view of the novel clamp. 

Figure 2 is an exploded view of the novel clamp from the interior 

20 side thereof. 

Figure 3 is an exploded view of the novel clamp from the exterior 

side thereof. 

DEl'AILBD DPSCRJPrION OF TBB PREFERRBD EMBODIMENT 

25 Referring to Figure 1, the preferred embodiment of the invention 

comprehends a baseplate 12 which is affixed to a device 10, wherein the 

baseplate 12 further comprehends a v-shaped groove 14. '1be groove is 

operative to partially surround a gripped member 16. The groove 14 further 



W097/39247 PCT/US97/02'738 

-4-

includes a friction enhancing insert 18, wherein the insert is conterminous 

with the groove 14. The baseplate 12 further defines a plmality of holes 19 

therethrough opcntive to pass baseplate fasteners 20 through the baseplate 

12 and into device 10 thereby affixina the baseplate thereto. 

s The baseplate 12 further defines a mounting surface 22 which mates 

with binge plate 24. Hinge plate 24 comprises a body 26 which defines 

apertures 28 through which are passed mountin& screws 30, 32 which serve 

to affix the hinae plate 24 to baseplate 12 or connect through baseplate 12 to 

device 10 

10 Binge pla~ body 26 further comprises a fmt hinge member 34 which 

has a plurality of tangs 36 which define first hinge member slots 38 thereby 

formin& half of a piano type hinge. Tangs 36 further define a hinge pin 

apertures 40 which are transverse to the tangs 36, the center thereof defining 

a piwt axis 42 about which the hinge opemtes. 

15 Hinge plate body 26 ~provides an attachment point 43 for 

actuating shaft 44 and is thereby made a fmce carrying member. 

Clamp member 46 comprehends a plunlity of clamp member tangs 

48 which am disposecl to interdigitate with tangs 36 by means of the locating 

or clamp tangs slot SO defined by the clamp tangs 48 as aforedescn'bed. 

20 Clamp tangs 48 further define tang apertures S2 which are disposed to align 

with binge pin apertures 40 when the clamp tangs 48 are interctigitated with 

tangs 36 and are secured thelewith by hinge pin 41. 

Clamp body 46 further defines a curvilinear clamping surface 54 

which is opmative to secmely urge gripped member 16 into V-sbapm groove 

25 14. 

The body 46 further compiehends a hemicylindrical bearing surface 

56 which allows the clamp body 46 to move thereabout while maintaining 

compressive force on the body 46 as actuated by threaded actuating shaft 44. 
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Nested in bearing surface 56 is slide member SS. Slide member 58 is 

co-operative with bearing surface S6 to provide a rotatable compressive 

couplin1 between shaft 44 and clamp body 46. The allele member 58 and the 

bearing surface both define apertures therethrough so as to allow threaded 

5 shaft 44 to pass through clamp body 46 and slide member SB. The clamp 

shaft aperture 60 is extended perpendicular to the clamp bodies rotation axis 

42 so as k> allow shaft 44 to pass fn:ely tberethrough. The slide member 

shaft aperture 62 is substantially co-extensive with threaded shaft 44, thereby 

acting to fix the shaft 44 in the slide member SS, bars S9A, S9B are 

10 opentive with slide member S8 to attach slide member 58 k> clamp body 46 

for ease of manufactme. 

Surmounting slide member SS, integral thrust plate 64 provides a 

smooth surface upon which ·rotary motion of associated elements may easily 

occur. 

15 Outboard of thrust plate 64 activating knob 66 provides the primary 

·activatin1 means for the clamp member 46. 

Associated with activating knob 66 are a plurality of torque arms 70, 

7l which act co-operatively with arm indents 74, 76 in knob 66 to 

preferentially provide additional torque to der.ouplc clamp member 46 from 

20 gripped article 16. Torque arms 70, 72 further comprehend arm shafts 78, 

80 which pus through respective torque arm shaft apertures 82, 84 defined 

in knob 66. Ann shafts 78, 80 are fonned non-cylindrical so as to engage 

respective frustro-conical thrust washers 86, 88 which are preloaded by wave 

washers 90, 92 so as to hold torque arms 70, 72 in a selected position. This 

25 aforementioned preloading is maintained by circlips 94, 96 which engage 

slots 98, 100 in torque arm shafts 78, 80. 

In operation the clamp body 46 and groove 14 are placed about 

gripped element 16. When the relative location of the clamp 2 and gripped 
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element 16 is that which is desired, bob 66 is rotated. The rotation of knob 

66 causes threaded insert 110 to advance along threaded shaft 44 thereby 

applying a compressive force to slide member SB and thereby closing clamp 

jaw 46 against gripped member 16. Threaded shaft 44 is prevented from 

s mtating by clevis pin 120 inserted transversely theretluough in binge plate 

body. Thrust plate 64, provides a low friction sliding surface which is 

operative to transfer compressive forces from the knob 66 to slide member 

SB. Purthennore, u base plate 12 has a plurality of alternative positions 

relative to clevice 10, the entire assembly can be rotatably adapted to grip 

to either vertical or horizontal gripped members. 

When it is desired for the clamp to be released, torque arms 70, 72 

are extended from knob 66 to rest against knob stops 130, 132 so as to 

extend subs1andally radially outwardly from the cilcumferential periphery of 

the knob 66. An operator applies a force to the ndially extended arms. 
is thereby providing for increased torque to be applied to knob 66 so u to 

effect a release of the cJamp 46 with reduced operator strain. Barbs 59A, 

S9B further serve to witb.dmw clamp member 46 from gripped member 16 

during the ie1ease mode of operation. 

It should be noted that the torque arms 70, 72 are radially 

20 coextensive with the cilcumfen:ntial periphery of the knob 66 when the knob 

is being actuated so as to close the clamp on gripped member 16. nm is 

effected by arm pivots 78, 80 being located at one end of the arms wherein 

the arms themselves display a side 134 which is coextensive with the 

periphery of the knob when the arms are in a first position corresponding to 

25 the clamp being actuated. The arms further have a second position defined 

by their having gteater radial extension than the cilcumferential periphery of 

the knob, when, as aforementioned, the clamp is being Ieleased. 
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CLAIMS 

IN ACCORDANCE Wll'll MY INVENTION I CLAJM: 

(1) A clamp for removably affixing a device to a gripped 

element, said clamp comprising groove means, affixed to said device, for 

s partially encompassing said gripped element, clamp body means for 

releasabty compressively urging said gripped element into contact with said 

groove means, and actuation means for releasably actuating said clamp body 

means wbaein said actuation means includes torque means for piefeientially 

allowing.the application of more torque when said clamp body means is 

10 being mleased from said gripped element. 

(2) The invention, according to Claim (1) and said actuation 

means, further comprising a knob for rotatively engaging a shaft wherein 

said combination is operative to actuate said clamp body means. 

(3) 1be invention according to Claim (2) and said torque means 

is further comprisirig extensible arm means for introducing additional torque to 

said actuation means and, wherein said knob has an axis of rotation, said 

arm means being petpendicularly extensible from said axis. 

(4) The invention according to Claim (3) and said extensible arm 

means having an axis of rotation about a fint end thereof, wherein said arms 

20 have a first end and a rotation about said axis serving to deploy said arms, 

and an inverse rotation serving to retract said arms. 

(S) The invention accorcling to Claim (4) and said arms, 

cooperative with said knob further comprising a first arm position and a 

second arm position. 

25 (6) 1be invention according to Claim (S) and said first arm 

position comprising wherein said knob has a radial extension from said axis 

of mtation, said arms being substantially radially coextensive with said 

knob. 

·---·---··-·--
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(7) 'Jbe invention according to Claim (6) and said second arm 

position comprising said arms having a greater radial extension from said 

axis of rotation than the mdial extension of said knob. 

(8) The invention according to C1aim (7) and said second arm 

s position being operative to apply torque to said knob when force is applied 

to said arms to release said clamp. 

(9) The invention according to Claim (8) and said anns being 

inoperative to apply torque to said knob when force is being applied to 

engage said clamp. 

10 (10) A clamp for an infusion device comprising a baseplate having 

a plurality of mounting orientations wherein said orienmtions are adapted to 

effect releasable attachment of a device to at least one of a plurality of 

gripped elements, a jaw, operative:in cooperation with·saicl baseplate, to 

clamp releasably said gripped element and, an activating knob having at least 

1s one arm extensible therefrom, said arm operative to apply additional torque 

to said knob during a release of said clamp. 

(11) The invention according to Claim (10) and said ann having a 

plurality of positions wherein said arm is coextensive with said knob when 

said gripped element is being clamped. 

20 (12) The invention according to Claim (11) and said plurality of 

positions further com.prising a position wherein said arm is extended radially 

outwardly from said knob when said clamp is being released from said 

gripped element. 

(13) The invention according to Claim (10) and said knob further 

25 including stop means for testricting ndial extension of said arm past a point 

of maximum radial extension. 
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(14) . The invention according to Claim (10) and said jaw further 

comprising a curvilinear surface adapted to grip a gripped element wherein 

said gripped element is a pole. 

(15) The invention according to Claim (14) and said curvilinear 

s surface further adapted to grip a pJanar gripped member. 

(16) 1be invention according to Claim (IS) wherein said planar 

gripped member is a part of a hospital bed. 

(17) A method for attaching a medical device to a gripped member 

to as to reJeasahly affix said device to said member comprising the steps of: 

10 1. wherein said medical device has associated therewith a clamp 

15 

20 

25 

adapted to partially encircle said gripped member, placing said 

clamp about said gripped member; and 

2. wherein said clamp has associated therewith a means for actuating 

said clamp so as to apply a substantially compressive force to said 

gripped member as defined by said clamp, actuating said means 

for actuating said clamp; and 

3. wbemn said means for actuatin& said clamp is a rotatable knob, 

effecting such actuation by rotating said knob; and 

4. whaein said knob has associated therewith at least one arm, 

extensible therefrom and operative to be extensible when said 

clamp is desired to be removed, extending said arm; and 

S. wherein said arm is opetative to extert torque to said knob to a 

peater extent than available to cause said knob to actuate said 

clamp to grip said gripped member, applying said torque by 

means of said arm; and 

6. by means of said additional torque being made available to cause 

removal of said clamp from said gripped member, effecting 

mnoval of said clamp. 
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(18) The method according to Claim (17) and the additional 

prefatory step of orienting said damp to adapt to the orientation of said 

gripped member wherein said gripped member bu an orientation. 

5 (19) 1be invention according to Claim (1), wherein said clamp 

means is orientable with respect to said device 

(20) The invention according to Claim (19) and said orientability 

having two states to grip vertical and borimntal gripped members. 


