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SWITCH BASED SPONTANEOUS INFLATION 
INHIBITOR IN A PUMP FOR AN INFLATION 

PROSTHESIS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is related to patent applications 
entitled “SLIDE VALVE AND SUCTION BASED SPON 
TANEOUS INFLATION INHIBITOR INAPUMP FORAN 
INFLATABLE PROSTHESIS” and “DIAPHRAGM 
BASED SPONTANEOUS INFLATION INHIBITOR IN A 
PUMP FOR AN INFLATABLE PROSTHESIS,” Which 
Were ?led concurrently hereWith. 

BACKGROUND OF THE INVENTION 

[0002] This invention generally relates to a pump for 
in?ating a prostheses and more particularly to a pump and 
valve assembly including a sWitch actuated valve that inhib 
its spontaneous in?ation of the prosthesis. 

[0003] One common treatment for male erectile dysfunc 
tion is the implantation of a penile prosthesis. Such a 
prosthesis typically includes a pair of in?atable cylinders 
that are ?uidly connected to a ?uid (typically liquid) reser 
voir via a pump and valve assembly. The tWo cylinders are 
normally implanted into the corpus cavernosae of the patient 
and the reservoir is typically implanted in the patient’s 
abdomen. The pump assembly is implanted in the scrotum. 
During use, the patient actuates the pump and ?uid is 
transferred from the reservoir through the pump and into the 
cylinders. This results in the in?ation of the cylinders and 
thereby produces the desired penis rigidity for a normal 
erection. Then, When the patient desires to de?ate the 
cylinders, a valve assembly Within the pump is actuated in 
a manner such that the ?uid in the cylinders is released back 
into the reservoir. This de?ation then returns the penis to a 
?accid state. 

[0004] With in?atable penile prostheses of current 
designs, spontaneous in?ation of the cylinders is knoWn to 
occasionally occur due to inadvertent compression of the 
reservoir, resulting in the undesired introduction of ?uid into 
the cylinders. Such inadvertent in?ation can be uncomfort 
able and embarrassing for the patient. This undesirable 
condition is further described beloW With reference to a 
particular prosthetic design. 
[0005] With reference to FIG. 1, a knoWn pump and valve 
assembly 8 for use in a penile prosthesis includes a ?uid 
input 10 that is coupled at one end to a reservoir (not shoWn) 
and to a housing 12 at its opposite end. Also connected to the 
housing 12 is a ?uid output 14 Which, in turn, is connected 
at its other end to a pair of cylinders (not shoWn). Linking 
the ?uid input 10 and the ?uid output 14 to each other is a 
common passageWay 33, Which itself contains a valve 
assembly that is described in greater detail beloW. Common 
passageWay 33 is also in ?uid communication With a pump 
bulb 18 that is used to move ?uid from the reservoir (not 
shoWn) to the cylinders (not shoWn) in order to in?ate the 
cylinders. The valve assembly located Within common pas 
sageWay 33 includes a reservoir poppet 20 Which is biased 
against a valve seat 24 by a spring 28 and a cylinder poppet 
22 Which is biased against a valve seat 26 by a spring 30. The 
springs 28 and 30 are siZed so as to keep the reservoir poppet 
20 and the cylinder poppet 22 biased against each respective 
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valve seat 24 and 26 under the loads that are encountered 
When the reservoir is pressuriZed to typical abdominal 
pressures. 

[0006] When the patient Wishes to in?ate the cylinders, 
pump bulb 18 is squeeZed so as to force ?uid from the pump 
bulb 18 into the common passageWay 33. The resulting ?uid 
?oW serves to reinforce the force from the spring 28 urging 
the reservoir poppet 20 against valve seal 24 While at the 
same time causing compression of the spring 30, and thereby 
opening cylinder poppet 22. As a result, the ?uid travels out 
through ?uid output 14 and into the respective cylinders. 

[0007] When the patient releases the pump bulb 18 a 
vacuum is created, thus pulling the poppet 22 back against 
valve seat 26 (aided by spring 30) and simultaneously 
pulling the reservoir poppet 20 aWay from its valve seat 24, 
against the spring 28. As a result, ?uid from the reservoir is 
thus alloWed to ?oW through the ?uid input 10 and into the 
common passageWay 33 passing around the reservoir poppet 
20 and into the vacuous pump bulb 18. Once the pump bulb 
18 has been ?lled, the negative pressure is eliminated and 
the reservoir poppet 20 returns to its normal position. This 
pumping action of the pump bulb 18 and valve assembly is 
repeated until the cylinders are fully in?ated. 

[0008] To de?ate the cylinders, the patient grips the hous 
ing 12 and compresses it along the axis of reservoir poppet 
20 and cylinder poppet 22 in a manner such that the Wall 13 
of the housing 12 contacts the protruding end 21 of the 
reservoir poppet 20 and forces the reservoir poppet 20 aWay 
from valve seat 24. This movement, in turn, causes the 
reservoir poppet 20 to contact cylinder poppet 22 and force 
cylinder poppet 22 aWay from valve seat 26. As a result, both 
poppets 20 and 22 are moved aWay from their valve seats 24 
and 26 and ?uid moves out of the cylinders, through the ?uid 
output 14, through common passageWay 33, through the 
?uid input 10 and back into the reservoir. Complete de?ation 
of the cylinders requires the patient to continuously squeeZe 
housing 12 (hence maintaining the valves in an open posi 
tion) during the entire de?ation process. This can present 
dif?culty for patients lacking manual dexterity. Furthermore, 
there is only limited tactile feedback to the patient through 
the valve and housing assembly. Thus, the patient does not 
necessarily knoW if they are squeezing too hard or not hard 
enough to facilitate de?ation. 

[0009] Although the springs 28 and 30 are siZed to provide 
suf?cient tension to keep poppets 20 and 22 ?rmly abutted 
against valve seats 24 and 26 under normal and even 
someWhat excessive reservoir pressures, it is possible that 
pressure that exceeds the force provided by the springs could 
be exerted upon the reservoir during heightened physical 
activity or movement by the patient. Such excessive pres 
sure on the reservoir may overcome the resistance of the 
spring-biased poppets 20 and 22 and thereby cause a spon 
taneous in?ation of the cylinders. After implantation, encap 
sulation or calci?cation of the reservoir could occur. The 
encapsulation could lead to a more snugly enclosed reser 
voir, at least temporarily thus increasing the likelihood of 
spontaneous in?ation. 

BRIEF SUMMARY OF THE INVENTION 

[0010] The present invention includes a pump assembly 
having a triple poppet arrangement Wherein the poppets act 
as valves, such as check valves or ?oW valves. The cylinder 
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poppet and the reservoir poppet are spring-biased against a 
valve seat, and under normal circumstances, only alloWs 
positive ?uid ?oW When a pump bulb is compressed, thus 
causing an increase in ?uid pressure Which is transferred to 
the in?atable cylinders. These tWo poppets function very 
similarly to those described With reference to the related art 
pump assembly, illustrated in FIG. 1. 

[0011] In addition, a sWitch actuated poppet is provided 
betWeen the input from the reservoir and the reservoir 
poppet. The sWitch actuated poppet is coupled to a rotor and 
a spring loaded pusher. The spring loaded pusher is posi 
tioned adjacent the Wall of the housing so that the patient can 
easily manipulate it, by compressing the outer Wall. The 
interaction of the spring loaded pusher and the rotor act as 
an “on-off” type sWitch; much like the locking mechanism 
in a ball point pen. Namely, With each actuation of the spring 
loaded pusher, the sWitch actuated poppet is moved from one 
position to another. A momentary single squeeZe moves the 
sWitch actuated poppet to either a closed position, Where it 
forms a ?uid tight seal preventing ?uid ?oW from the 
reservoir toWards the reservoir poppet; or to an open posi 
tion Wherein such ?uid ?oW is permitted. 

[0012] The sWitch actuated poppet is easy to operate and 
requires little force to be applied by the patient, thus 
permitting one handed operation. In addition, the positive 
actuation of the sWitching mechanism provides a clicking 
sound and a perceivable tactile sensation that indicates 
movement and locking of the mechanisms. This simply 
provides some feedback to the patient, indicating a success 
ful actuation of the sWitch. 

[0013] The sWitch actuated poppet includes a locking arm 
that engages the reservoir poppet When the sWitch actuated 
poppet is in a closed position. When so engaged, the 
reservoir poppet and the cylinder poppet are caused to be 
opened and maintained in that position. This Will alloW ?uid 
?oW from the cylinders (opening the sWitch actuated poppet) 
into the reservoir during de?ation. The locking mechanism 
Will keep the sWitch actuated poppet in the closed position 
at all other times. Should an overpressuriZation situation 
occurs, the increase pressure acts to further seal the sWitch 
actuated poppet; thus, spontaneous in?ation is prevented. 

[0014] To in?ate the cylinders, the mechanism is actuated 
by compressing the housing. This forces the spring loaded 
pusher to engage the rotor moving it to its alternate position. 
In so doing, the sWitch actuated poppet is WithdraWn from 
its valve seat. In addition, the reservoir poppet and cylinder 
poppet are each alloWed to close. At this point, the device 
Works just as described With reference to FIG. 1. A single 
compression of the pump bulb opens the cylinder poppet and 
forces ?uid into the cylinders. As the pump bulb eXpands, 
the vacuum forces generated open the reservoir poppet and 
draW ?uid from the reservoir. 

[0015] When it is desired to de?ate the cylinders, the 
sWitch is actuated again, causing sWitch actuated poppet to 
move to a sealing position. Since the reservoir poppet and 
cylinder poppet are forced open, de?ation can occur. Once 
complete, the sWitch actuated poppet (in its closed position) 
prevents ?uid from moving from the reservoir to toWards the 
cylinders, even during an overpressuriZation situation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a side-sectional vieW of a penile pump 
according to the teachings of the related art. 
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[0017] FIG. 2 is a partial side-sectional vieW of a penile 
pump utiliZing a sWitch actuated poppet in the closed 
position. 
[0018] FIG. 3 is a partial side-sectional vieW of the penile 
pump shoWn in FIG. 2 Wherein the sWitch actuated poppet 
is locked into an open position. 

[0019] 
[0020] 
[0021] 

FIG. 4 is a perspective vieW of a stator. 

FIG. 5 is a perspective vieW of a rotor. 

FIG. 6 is a perspective vieW of a pusher. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] Referring to FIG. 1, a pump assembly is shoWn 
and generally referred to as 8. The pump assembly 8, as 
illustrated in FIG. 1, is essentially that of the related art, but 
an understanding of the Working elements of pump assembly 
8, as illustrated in FIG. 1, is bene?cial to understanding the 
operation of the embodiment of the present invention. Gen 
erally, the pump assembly 8 Will be implanted into the 
patient’s scrotum. A separate ?uid-?lled reservoir (not 
shoWn) is implanted in some other portion of the patient’s 
body, usually in the abdomen. Fluidly connecting the res 
ervoir to the pump assembly 8 is ?uid input 10, Which Will 
usually be a ?exible silicone tube. A pair of in?atable 
cylinders (not shoWn) are usually implanted in the patient’s 
corpus cavernosae and are ?uidly connected to pump assem 
bly 8 via ?uid output 14, Which is also usually a ?exible 
silicone tube. 

[0023] In general, When pump assembly 8 is actuated, 
?uid is draWn from the reservoir through the pump assembly 
8 and pumped into the cylinders. During the in?ation 
process and until released by the patient, the pump assembly 
8 maintains the ?uid pressure in the cylinders, thus keeping 
them in their in?ated state. When de?ation is desired, the 
patient manipulates assembly 8, permitting ?uid to transfer 
out of the in?atable cylinders and into the reservoir, thereby 
de?ating the cylinders and returning them to a ?accid state. 

[0024] Pump assembly 8 generally includes a housing 12 
usually formed of silicone. Attached to housing 12 is a pump 
bulb 18, Which includes a relatively large pump chamber 36. 
Fluid input 10 is coupled to the housing 12 and empties into 
a reservoir chamber 16. As such, ?uid input 10 couples 
reservoir chamber 16 to the reservoir. A common passage 
Way 33 is ?uidly coupled to reservoir chamber 16 at one end 
of the housing 12, and is ?uidly coupled to ?uid output 14 
at an opposite end of the housing 12. Similarly, the pump 
chamber 36 is ?uidly coupled to the common passageWay 33 
via pump passageWay 34. 

[0025] Disposed Within common passageWay 33 is a res 
ervoir poppet 20, Which functions as a check valve. Reser 
voir poppet 20 is an elongated member having a contoured 
portion, Which abuts reservoir poppet valve seat 24 forming 
a ?uid tight seal. A reservoir poppet spring 28 engages 
reservoir poppet 20 and biases reservoir poppet 20 against 
the reservoir poppet valve seat 24. Also disposed Within 
common passageWay 33 and in line With reservoir poppet 20 
is cylinder poppet 22. Cylinder poppet 22 forms a second 
check valve Within common passageWay 33. Cylinder pop 
pet 22 is biased by cylinder poppet spring 30 against 
cylinder poppet valve seat 26 in a normal state, thereby 
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forming another ?uid tight seal Within common passageway 
33. Reservoir poppet 20 is substantially longer than cylinder 
poppet 22. A front end of reservoir poppet 20 extends into 
reservoir chamber 16, in close proximity to an outer Wall of 
housing 12. Furthermore, the front end of cylinder poppet 22 
is in close proximity to the rear end of reservoir poppet 20. 
As such, the patient can manipulate both poppets 20 and 22 
by compressing the Wall of housing 12. Compression of the 
housing 12 Will cause the reservoir poppet 20 to compress 
reservoir poppet spring 28 thus displacing the reservoir 
poppet 20 from reservoir poppet valve seat 24. This motion 
Will also cause cylinder poppet 22 to be displaced from 
cylinder poppet valve seat 26 While compressing cylinder 
poppet spring 30. When both reservoir poppet 20 and 
cylinder poppet 22 are displaced from their respective valve 
seats, ?uid is alloWed to freely ?oW betWeen reservoir 
chamber 16 and ?uid output 14, and hence ?uid is alloWed 
to freely ?oW betWeen the reservoir and the cylinders. 

[0026] During a majority of the time, pump assembly 8 
Will be in the con?guration shoWn in FIG. 1. That is, both 
reservoir poppet 20 and cylinder poppet 22 are abutting their 
respective valve seats 24 and 26, forming a ?uid tight seal. 
When in?ation is desired, pump bulb 18 is manually com 
pressed by the patient. This forces the ?uid in pump chamber 
36 out through pump passageWay 34 and into common 
passageWay 33, under relatively high pressure. Because of 
the location of pump passageWay 34 With respect to the 
reservoir poppet 20, this increased pressure causes reservoir 
poppet 20 to further abut reservoir poppet valve seat 24. This 
increased pressure is more than suf?cient to remove cylinder 
poppet 22 from its abutment With cylinder poppet valve seat 
26, by compressing cylinder poppet spring 30. As such, the 
pressuriZed ?uid is alloWed to pass through a portion of the 
common passageWay 33 and into ?uid output 14, Where it 
eventually reaches an in?atable cylinder. When released, the 
pump bulb 18 expands back to its original con?guration, 
creating negative pressure Within pump chamber 36 and 
common passageWay 33. This negative pressure draWs cyl 
inder poppet 22 toWards valve seat 26 and simultaneously 
pulls reservoir poppet 20 aWay from valve seat 24. As such, 
?uid is draWn from the reservoir, and into pump chamber 36 
until the negative pressure is eliminated. Then, reservoir 
poppet spring 28 causes the reservoir poppet 20 to reseat 
itself against valve seat 24. 

[0027] Repeated compression of pump bulb 18 eventually 
in?ates the cylinders to a sufficient degree of rigidity for the 
patient. Once in?ated, the ?uid remaining in ?uid output 14 
is under a relatively high degree of pressure. This high 
pressure ?uid aids cylinder poppet spring 30 in forcing 
cylinder poppet 22 against cylinder poppet valve seat 26 
again forming a ?uid tight seal and preventing ?uid from 
Within the cylinders from passing through (preventing de?a 
tion of the cylinders). 

[0028] When the patient desires de?ation of the cylinders, 
the Wall of housing 13 is manually compressed. This com 
pression forces reservoir poppet 20 aWay from reservoir 
poppet valve seat 24 and simultaneously causes cylinder 
poppet 22 to be removed from cylinder poppet valve seat 26. 
The pressuriZed ?uid Within the cylinders and ?uid output 
14 naturally returns to the reservoir via common passageWay 
33. Furthermore, the cylinders can be manually compressed 
forcing out any remaining ?uid. Once the cylinders are 
satisfactorily emptied, the patient releases the grip on hous 
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ing 12, thus alloWing cylinder poppet 22 and reservoir 
poppet 20 to once again abut their respective valve seats 24 
and 26. 

[0029] As described above, pump assembly 8 (as shoWn in 
FIG. 1) Works relatively Well under normal circumstances. 
HoWever, When the reservoir is inadvertently compressed 
through normal body movement or capsule formation, the 
pressure generated may be suf?cient to remove reservoir 
poppet 20 and cylinder poppet 22 from their respective valve 
seats 24 and 26, thus spontaneously in?ating the cylinders. 
When suf?cient force is generated against the reservoir (or 
a similar component) to cause the ?uid pressure to exceed 
the resistive characteristics of poppets 20 or 22, an over 
pressure situation has occurred. Of course, the only Way to 
release this spontaneous in?ation is to manually release the 
check valves. 

[0030] Referring to FIGS. 2 and 3, the preferred embodi 
ment of the present invention is shoWn and described. 
Reservoir poppet 20 and cylinder poppet 22 are spring 
biased toWards their respective valve seats 24, 26 (biased to 
move from left to right as illustrated). A sWitch mechanism 
48 is positioned betWeen reservoir poppet 20 and ?uid input 
10. SWitch mechanism 48 includes a sWitch actuated poppet 
or locking poppet 55 that selectively engages valve seat 62 
to provide a ?uid tight seal. Locking poppet 55 is moveably 
coupled to a rotor 50 by a front shaft 65 and a biasing spring 
80. Locking poppet 55 is a ?oating, self-aligning valve. That 
is, due to its moveable coupling With front shaft 65 and its 
tapered con?guration, locking poppet 55 Will naturally seek 
to form a seal as it is alloWed to abut valve seat 62. In FIG. 
2, locking poppet 55 is shoWn in a closed position Where it 
engages valve seat 62 in a ?uid tight manner. Biasing spring 
80 acts to keep locking poppet 55 in this position, unless 
suf?cient force is generated on the opposite side of locking 
poppet 55 (i.e., de?ation of the cylinders). Should this occur, 
biasing spring 80 compresses and locking poppet 55 slides 
along a portion of front shaft 65, While rotor 50 remains 
?xed in place. 

[0031] Rotor 50 is coupled to a spring loaded pusher 75, 
that terminates in thumb cap 51, Which is adjacent a Wall 13 
of housing 12. Rotor 50 and spring loaded pusher 75 are 
partially enclosed Within a sWitch housing 60 that includes 
stator 90 having a plurality of cams and grooves (described 
in greater detail beloW). Thus, each time spring loaded 
pusher 75 is actuated, rotor 50 moves Within stator 90 and 
sWitch housing 60. The con?guration of the cams and 
grooves cause rotor 50 to alternatively lock betWeen tWo 
possible positions (open in FIG. 3 and closed in FIG. 2). 
This mechanism functions in a Well knoWn manner similar 
to that of a ball point pen. 

[0032] With each actuation of rotor 50, locking poppet 55 
is moved betWeen an open and a closed position. In the open 
position, ?uid is alloWed to freely ?oW through locking 
poppet 55 to and from the reservoir. In the closed position, 
?uid may only ?oW into the reservoir. Biasing spring 80 acts 
to keep locking poppet 55 sealed, once placed in the closed 
position. Any pressure generated on the reservoir side of 
poppet 55 simply supplements the force of biasing spring 80, 
causing locking poppet to be more ?rmly held in place. Note 
that in this position, rotor 50 does not necessarily “lock” the 
locking poppet in the closed position, but rather accommo 
dates the function of biasing spring 80. 
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[0033] The patient Will normally keep the pump assembly 
8 in the position illustrated in FIG. 2. Namely, locking 
poppet 55 is in the closed position. An extension arm 70 
attached to locking poppet 55 engages reservoir poppet 20, 
causing it to open. This action in turn opens cylinder poppet 
22. If the cylinders are in?ated, they can be de?ated When 
assembly 8 is in this con?guration (With locking poppet 55 
in the closed position). That is, the pressure generated by the 
?uid Within the cylinder (alone or because of manual com 
pression) Will Work against locking poppet 55. This Will 
cause biasing spring 80 to compress, alloWing locking 
poppet 55 to open someWhat by sliding along front shaft 65. 
Fluid is then able to return to the reservoir. Once the 
cylinders have been emptied, locking poppet 55 Will remain 
in the closed position, preventing spontaneous in?ation. Any 
?uid remaining Will be retained Within pump bulb 18 due to 
the vacuum forces generated. A compression of pump bulb 
18 Will either cause a minimal amount of ?uid to enter the 
cylinder, or more likely Will cause that ?uid to open locking 
poppet 55 and enter the reservoir. If ?uid enters the cylin 
ders, it Will immediately return to pump bulb 18 When pump 
bulb 18 re-expands. If the ?uid enters the reservoir, the 
vacuum forces Will retain pump bulb 18 in a compressed 
state. In either event, spontaneous in?ation is not facilitated. 

[0034] When the patient desires to in?ate the cylinders, 
housing 12 is compressed causing spring loaded pusher 75 
to actuate rotor 50 and move locking poppet 55 into the open 
position as illustrated in FIG. 3. Extension arm 70 no longer 
engages reservoir poppet 20, hence both reservoir poppet 20 
and cylinder poppet 22 are biased to their closed positions. 
Subsequently, as the patient compresses pump bulb 18 ?uid 
is forced to open cylinder poppet 22 (and retain reservoir 
poppet 20 in a closed position) and in?ate the cylinders. 
Releasing pump bulb 18 generates vacuum forces that close 
cylinder poppet 22 and open reservoir poppet 20. Fluid is 
then draWn from the reservoir into pump bulb 18. Since 
locking poppet 55 is locked into the open position, it does 
not hinder this process. While the cylinders are in?ated, 
locking poppet 55 should remain in the open position. This 
alloWs reservoir poppet 20 and cylinder poppet 22 to func 
tion just as described With reference to FIG. 1. As described 
above, When de?ation is desired, housing 12 is again com 
pressed Which causes locking poppet 55 to move the closed 
position of FIG. 2. 

[0035] One consideration in the con?guration of sWitch 
mechanism 48 is the distance of travel felt by the operator. 
Speci?cally, as housing 12 is compressed, pusher 75 is 
moved a certain distance to effectuate the sWitching action. 
The amount of travel must be long enough so that the 
operator feels the movement and can tell that the action has 
been completed. On the other hand, this distance cannot be 
too long, otherWise the siZe of the components Would be too 
large to be practical. If the distance is too small, the operator 
may have dif?culty operating sWitch mechanism 48. These 
components need to be siZed so that they can be manufac 
tured at a reasonable cost. Thus, their siZe cannot be too 
small, otherWise the precision required during manufactur 
ing becomes too complex to be cost effective. 

[0036] Therefore, What is desired is a con?guration having 
relatively small but easily manufactured components that 
result in a suf?ciently long travel distance for sWitch 48. One 
such con?guration is illustrated by FIGS. 4-6. Here stator 
90, rotor 50, and pusher 70 are shoWn in a perspective vieW. 
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Stator 90 includes three substantially similar sets of cams 
and channels. First cam set 100 is illustrated and includes 
channel 105, ?rst cam 110 and second cam 115. The second 
cam set is not visible, While a portion of third cam set 120 
is. Rotor 50 includes a number of angled cam riders having 
beveled surfaces. Speci?cally, ?rst cam rider 130, second 
cam rider 135 and third cam rider 140 are provided around 
rotor 50. Pusher 75 has six cam lifting surfaces designated 
cam lifters 145,150, 155, 160,165, and 170. Each cam lifter 
145, 150, 155, 160,165,170 has a medial ridge 172 With a 
beveled edge 174 on each side thereof. 

[0037] When assembled as in FIGS. 2 and 3, the inter 
action of stator 90, rotor 50 and pusher 75 results in a 
movement having a desirable length of travel. Referring to 
FIGS. 2-6, the operation of sWitch mechanism 48 is illus 
trated. As housing Wall 12 is compressed, thumb cap 51 is 
caused to move, Which in turn causes pusher 75 to move to 
the left (as illustrated in FIGS. 2 & 3). As this occurs, three 
of the six cam lifters 145 Will engage the angled cam riders 
130, 135, and 140. Rotor 50 Will, as a Whole, be moved to 
the left. When rotor 50 is moved toWard the left, it Will be 
caused to disengage the particular set of cams or channels 
(i.e., 105 or 115) it Was previously in contact With. At the 
same time, due to the angled surfaces contacting one another 
on both pusher 75 and rotor 50, rotor 50 Will be caused to 
rotate. As this rotation occurs the various cam riders 130, 
135, 140 Will be caused to alternate betWeen contact With a 
given cam (i.e., 110, 115) and a given channel (i.e., 105), due 
to the illustrated con?guration of the cam sets 100, 120. In 
other Words, With each actuation of sWitch mechanism 48, 
rotor 50 Will move from its current position to the next 
sequential position. 

[0038] Thus, if rotor 50 is being held toWards its left most 
position (as in FIG. 7) via contact betWeen a given cam rider 
130, 135, 140 and a given cam (i.e., 110, 115), subsequent 
actuation Will cause rotor 50 to move further toWards the 
left, disengage the cam (i.e., 110, 115) and rotate. When 
released, cam riders 130, 135, 140 Will be aligned With 
channels (i.e., 105) Within stator 90. Thus, rotor 50 Will 
move toWard the right, along With pusher 75, as both are 
biased by spring 80. The con?guration of FIG. 3 is thereby 
achieved. Each actuation of sWitch mechanism 48 Will cause 
movement betWeen the position illustrated in FIG. 2 to the 
position illustrated in FIG. 3, or vice versa. 

[0039] By providing a tWo position sWitch mechanism 48 
in conjunction With the traditional reservoir and cylinder 
poppets 20,22, several advantages are realiZed. SWitch 
mechanism 48 provides a positive indication to the patient as 
it is moved from one position to the other, thereby aiding the 
patient in its proper use. The patient only has to apply a 
single, momentary squeeZe to de?ate the cylinders. Spon 
taneous in?ation is prevented because any overpressure 
generated While locking poppet 55 is in the closed position 
Will serve to further seal it, rather than opening it. Finally, by 
being able to effectively remove locking poppet 55 from the 
process (in the open position), easy in?ation of the cylinders 
is facilitated. These features can be provided in pump 
assembly 8 having the same general siZe as the related art 
devices and from the patient’s perspective operate in the 
same easy manner. 

[0040] Those skilled in the art Will further appreciate that 
the present invention may be embodied in other speci?c 
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forms Without departing from the spirit or central attributes 
thereof. In that the foregoing description of the present 
invention discloses only exemplary embodiments thereof, it 
is to be understood that other variations are contemplated as 
being Within the scope of the present invention. For 
example, it is contemplated as part of the invention to use the 
various mechanisms disclosed herein in numerous types of 
?uid-?lled and controlled prosthesis, including, e.g., penile 
prosthesis and arti?cial urinary sphincters. Accordingly, the 
present invention is not limited in the particular embodi 
ments that have been described in detail therein. Rather, 
reference should be made to the appended claims as indica 
tive of the scope and content of the present invention. 

What is claimed is: 
1. A pump assembly for an implantable prosthesis, com 

prising: 

a housing having a ?uid passageWay, the ?uid passageWay 
having an inlet and an outlet; 

a ?rst ?oW valve located Within the ?uid passageWay 
betWeen the inlet and the outlet; and 

a sWitchable member located Within the housing that 
selectively operates in a ?rst predetermined mode that 
substantially seals a portion of ?uid passageWay 
betWeen the ?rst ?oW valve and the inlet or a second 
predetermined mode. 

2. The pump assembly of claim 1 Wherein ?uid pressure 
Within the inlet serves to further seal the sWitch mechanism 
When in the ?rst predetermined mode. 

3. The pump assembly of claim 1, further comprising a 
second ?oW valve located Within the ?uid passageWay. 

4. The pump assembly of claim 1, Wherein the sWitch 
mechanism has an open and a closed position. 

5. The pump assembly of claim 1, Wherein the sWitch 
mechanism further includes: 

a locking valve moveable betWeen an open and closed 
position, Wherein the locking valve seals the portion of 
the ?uid passageWay When in the closed position. 

6. The pump assembly of claim 5, Wherein the locking 
valve is a ?oating self aligning locking valve. 

7. The pump assembly of claim 5, further including: 

a rotor operatively coupled to the locking valve so that 
linear movement of the rotor causes the rotor to move 
betWeen a ?rst locked position and a second locked 
position, Wherein the ?rst locked position corresponds 
to an open position of the locking valve and the second 
locked position corresponds to the closed position of 
the locking valve. 

8. The pump assembly of claim 7, further including: 

a spring loaded pusher coupled to the rotor and placed 
adjacent to a Wall of the housing so that selective 
engagement of the Wall of the housing Will cause the 
spring loaded pusher to engage and actuate the rotor. 

9. The pump assembly of claim 7, further comprising: 

a pusher having a plurality of cam lifters, Wherein each 
cam lifter includes a medial ridge With a beveled edged 
on each side thereof. 

10. The pump assembly of claim 9 Wherein the pusher has 
siX cam lifters. 
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11. The pump assembly of claim 9 Wherein said rotor 
further includes: 

a plurality of cam riders, each cam rider having a beveled 
terminating surface for selectively engaging one of the 
plurality of cam lifters of the pusher so that linear 
movement of the pusher produces linear and rotational 
movement of the rotor. 

12. The pump assembly of claim 11, further comprising: 

a stator having a plurality of sets of cams and channels, 
Wherein each channel is con?gured to selectively 
receive one of the cam riders and each cam is con?g 
ured to selectively support one of the cam riders. 

13. The pump assembly of claim 12, Wherein the pusher, 
the stator, and the rotor are con?gured to interact so that as 
the pusher is linearly moved a predetermined distance 
against the rotor, the rotor is linearly moved and caused to 
rotate so that the plurality of cam riders are caused to move 
Within the stator. 

14. The pump assembly of claim 12, Wherein the pusher, 
the stator, and the rotor are con?gured to interact so that as 
the pusher is moved a predetermined distance against the 
rotor, the rotor is moved and caused to rotate so that the 
plurality of cam riders are caused to move Within the stator. 

15. The pump assembly of claim 13, Wherein the prede 
termined distance is suf?cient to alloW an operator to sense 
the movement. 

16. The pump assembly of claim 1, Wherein the sWitch 
able member is a spring loaded valve that only alloWs ?uid 
?oW in one direction When in the ?rst predetermined mode 
and alloWs bidirectional ?uid ?oW When in the second 
predetermined mode. 

17. A penile prosthesis comprising: 

a housing; 

a ?uid inlet to the housing, coupleable to a reservoir; 

a ?uid outlet from the housing, coupleable to an in?atable 
cylinder; 

a ?uid passageWay coupling the inlet to the outlet; 

a reservoir chamber coupling the inlet to the ?uid pas 
sageWay; 

a ?rst check valve disposed Within the ?uid passageWay 
and biased toWards a closed position; 

a second check valve disposed Within the ?uid passage 
Way betWeen the ?rst check valve and the reservoir 
chamber and biased toWards a closed position; 

a pump bulb in ?uid communication With the ?uid pas 
sageWay betWeen the ?rst and second check valves; and 

a locking valve disposed betWeen the second check valve 
and the reservoir chamber and sWitchable betWeen an 
open position and closed position, Wherein the locking 
valve seals the ?uid passageWay betWeen the locking 
valve and the second check valve. 

18. The prosthesis of claim 17 further including: 

a sWitching mechanism coupled to the locking valve to 
selectively move and lock the locking valve into either 
the open or the closed position. 
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19. The prosthesis of claim 18, wherein the switching 
mechanism includes: 

a rotor coupled to the locking valve; 

a spring loaded pusher coupled to the rotor, Wherein linear 
actuation of the spring loaded pusher causes the rotor to 
move betWeen a ?rst position and a second position. 

20. The prosthesis of claim 17, Wherein When the locking 
valve is in the closed position, the locking valve can alloW 
?uid ?oW from the outlet toWards the reservoir but cannot 
alloW ?uid ?oW from the reservoir toWards the outlet. 

21. The prosthesis of claim 20, further including: 

a rotor coupled to the locking valve With a member so that 
at least a portion of the member is moveable With 
respect to at least a portion of the locking valve; and 

a biasing spring coupled betWeen the rotor and the locking 
valve and biasing the locking valve aWay from the 
rotor. 

22. The prosthesis of claim 17, further including an arm 
coupled to the locking valve, Wherein the arm engages and 
opens the second check valve, Which opens the ?rst check 
valve, When the locking valve is in the closed position. 

23. The prosthesis of claim 18, Wherein the sWitching 
mechanism includes: 

a rotor coupled to the locking valve; 

a pusher having a plurality of cam lifters, Wherein each 
cam lifter includes a medial ridge With a beveled edged 
on each side thereof. 

24. The pump assembly of claim 23 Wherein the pusher 
has siX cam lifters. 

25. The pump assembly of claim 23 Wherein said rotor 
further includes: 

a plurality of cam riders, each cam rider having a beveled 
terminating surface for selectively engaging one of the 
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plurality of cam lifters of the pusher so that linear 
movement of the pusher produces linear and rotational 
movement of the rotor. 

26. The pump assembly of claim 25, further comprising: 

a stator having a plurality of sets of cams and channels, 
Wherein each channel is con?gured to selectively 
receive one of the cam riders and each cam is con?g 
ured to selectively support one of the cam riders. 

27. The pump assembly of claim 26, Wherein the pusher, 
the stator, and the rotor are con?gured to interact so that as 
the pusher is linearly moved a predetermined distance 
against the rotor, the rotor is linearly moved and caused to 
rotate so the plurality of cam riders are caused to move 
Within the stator. 

28. The pump assembly of claim 27, Wherein the prede 
termined distance is suf?cient to alloW an operator to sense 
the movement. 

29. The prosthesis of claim 17, Wherein the locking valve 
is a ?oating, self aligning locking valve. 

30. A method of preventing inadvertent in?ation of an 
implantable prosthetic comprising the steps of: 

setting a position of a locking valve to a closed position 
to prevent ?uid ?oW in a direction causing inadvertent 
in?ation, during periods of non-use; and 

setting the locking valve to an open position to alloW free 
?oW of ?uid during periods of use. 

31. The method of claim 30, Wherein the step of setting 
the positions of the locking valve include actuating a sWitch 
ing member. 

32. The method of claim 30, herein the step of setting the 
positions of the locking valve include locking the locking 
valve into either the closed position or the open position. 

* * * * * 


