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(57) ABSTRACT 

A peristaltic pump is provided that can comprise a safety 
Switch in order to control an operational parameter of the 
pump in response to a state of the pump. Additionally, meth 
ods are provided for maintaining and replacing tubing of the 
pump. A tubing installation tool is also provided for handling 
industrial tubing during installation or removal of the tubing 
from a pump. 
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TUBING INSTALLATION TOOL FOR A 
PERISTALTIC PUMP AND METHODS OF USE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/080,642, filed Jul. 14, 2008, the 
entirety of which is incorporated herein by reference. 

BACKGROUND 

0002 1. Field of the Inventions 
0003. The present inventions relate generally to peristaltic 
pumps. More particularly, the present inventions relate to a 
uniquely-configured peristaltic pump tubing installation tool 
and related methods of pump maintenance, Such as replacing 
pump tubing. 
0004 2. Description of the Related Art 
0005. A peristaltic pump typically has one or more rollers 
that rotate and urge material through a flexible tubing, but 
may have other configurations. If a plurality of rollers is used, 
the rollers are spaced circumferentially evenly apart and are 
mounted on a rotating carrier that moves the rollers in a circle. 
A length of flexible tubing is placed between the roller(s) and 
a semi-circular wall. In medical applications, the tubing can 
be a relatively soft and pliable rubber tubing. For relatively 
high pressure industrial applications, however, the tubing can 
be exceedingly durable and rigid, albeit flexible under the 
high pressure of the rollers. 
0006. In use, the rollers rotate in a circular movement and 
compress the tubing against the wall, squeezing the fluid 
through the tubing ahead of the rollers. The rollers are con 
figured to almost completely occlude the tubing, and operate 
essentially as a positive displacement pump, each passage of 
a roller through the semicircle pumps the entire volume of the 
fluid contained in the tubing segment between the rollers. 
0007 As a positive displacement pump, relatively high 
positive pressures (e.g., 125 psi) can be generated at the pump 
outlet. Peristaltic roller pumps are typically driven by a con 
stant speed motor that draws fluid at a Substantially constant 
rate. Overtime, the high pressures at the pump outlet can wear 
on the tubing and result in the development of small pinholes 
in the tubing. If unnoticed, the pinholes can grow and even 
tually result in failure of the tubing. 
0008 Ruptured tubing can lead to internal leakage and the 
cessation of proper function. When the pump is used to move 
a corrosive chemical, such as chlorine, internal leakage can be 
particularly hazardous. As the chemical comes into contact 
with the pump components, the pump may become irrepara 
bly damaged. This is a serious shortcoming because the costs 
associated with replacement of the pump can be very Substan 
tial. 
0009. When tubing is replaced, the placement of the tub 
ing underneath the rollers of the pump can be a very difficult 
task, especially in industrial applications. Typically, a user 
will attempt to replace the tubing by connecting one end of the 
tubing to one port of the pump and then forcibly bending the 
tubing around the rollers of the pump and connecting the 
other end of the tubing to the other port of the pump. This task 
is extremely difficult considering the narrow spacing between 
the rollers and the pump wall. 

SUMMARY 

0010. In accordance with an aspect of at least one of the 
embodiments disclosed herein is the realization that various 
types of tubing can be exceedingly difficult to manually bend, 
manipulate, and stretch during replacement due to the rigidity 
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and strength of the tubing. Further, in accordance with 
another aspect of at least one of the embodiments disclosed 
herein is the realization that the connectors, fittings, or ends of 
a tubing assembly are not large enough so as to allow an 
operator to grasp and manipulate the tubing assembly. 
Indeed, it is exceedingly difficult to use the connectors, fit 
tings, or ends of a tubing assembly to manipulate and bend the 
tubing assembly or interconnect the connectors with the 
respective inlet and outlet ports of the pump during installa 
tion. Therefore, in accordance with an embodiment, a tubing 
installation tool is provided that can be securely attached to a 
given end of the tubing and is formed to include a user 
grippable handle that allows a user to easily exert significant 
force upon the given end of the tubing to bend, stretch, and 
thread the tubing under the pump roller(s) during replace 
ment. 

0011 Embodiments of the tubing installation tool can 
greatly facilitate installation of a tubing assembly into a peri 
staltic pump. The installation tool can be selectively intercon 
nectable with an end of the tubing assembly such that the 
tubing assembly can be stretched and manipulated by the 
operator during installation. For example, a first or inlet end 
of the tubing assembly can be attached to an inlet port of the 
pump, and with the installation tool interconnected with the 
second or outlet end of the tubing assembly, the tubing assem 
bly can be guided into an internal cavity of the pump head and 
aligned with a roller(s) of a rotor of the pump. Subsequently, 
the tubing assembly can be pulled and positioned into the 
outlet port of the pump. In some embodiments, the tubing 
assembly can comprise an inlet connector and an outlet con 
nector that can engage the respective inlet and outlet ports of 
the pump. In such embodiments, the installation tool can be 
extremely useful in pulling and positioning the outlet connec 
tor into the outlet port of the pump. 
0012. In accordance with an embodiment, a method is 
provided for installing a tube for a peristaltic pump. The 
method can be performed for various types of peristaltic 
pumps having one or more rollers. The method can comprise 
attaching a tubing installation tool the a distal end of the tube, 
placing a proximal end of the tubing into a first port of the 
peristaltic pump; grasping the handle of the tubing installa 
tion tool to guide a portion of the tube under a roller and into 
a gap between the roller and a head of the pump as the roller 
rotates within the head; and placing the distal end of the tube 
into a second port of the peristaltic pump. 
0013. In accordance with another embodiment, the 
method can comprise the steps of threadably attaching a 
tubing installation tool to a distal end of the tube, the tubing 
installation tool having a handle and an engagement section 
attached to the handle; placing a proximal end of the tubing 
into a first port of the peristaltic pump; rotating a rotor of the 
pump until an alignment roller of the rotor is aligned with the 
tube; grasping the handle of the tubing installation tool to 
guide a portion of the tube under the alignment roller and into 
a gap between the alignment roller and a head of the pump as 
the alignment roller rotates within the head; using the tubing 
installation tool to urge additional portions of the tube into the 
gap and underneath the alignment roller as the alignment 
roller rotates within the head of the pump; and manipulating 
the tube with the tubing installation tool to stretch the tube and 
place the distal end of the tube into a second port of the 
peristaltic pump. 
0014. In accordance with another embodiment, a method 
of installing tubing for a peristaltic pump is provided in which 
the method comprises: attaching a tubing installation tool to a 
distal end of the tubing, the tubing installation tool having a 
handle and an engagement section attached to the handle; 
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placing a proximal end of the tubing into a first port of the 
peristaltic pump; rotating a rotor of the pump until an align 
ment roller of the rotor is positioned adjacent to the proximal 
end of the tubing; grasping the handle of the tubing installa 
tion tool to guide a portion of the tubing under the alignment 
roller and into a gap between the alignment roller and a head 
of the pump as the alignment roller rotates within the head; 
using the tubing installation tool to urge additional portions of 
the tubing into the gap underneath the alignment roller as the 
alignment roller rotates within the head of the pump; and 
manipulating the tubing with the tubing installation tool to 
stretch the tubing and place the distal end of the tubing into a 
second port of the peristaltic pump. 
0015. Some embodiments of the method can comprise 
causing the peristaltic pump to enter a maintenance mode. 
Further, the step of causing the peristaltic pump to enter a 
maintenance mode can comprise moving a head cover of the 
peristaltic pump into an open position. In this regard, the head 
cover can be removed in the open position. Furthermore, 
rotation of the rotor during the maintenance mode of the 
peristaltic pump can be slower than rotation of the rotor 
during a normal operation mode of the peristaltic pump. 
Additionally, the step of attaching the tubing installation tool 
to the distal end of the tubing can comprise Snap-fitting the 
tool onto the distal end of the tubing. The step of attaching the 
tubing installation tool to the distal end of the tubing can also 
comprise threadably attaching the tool to the distal end of the 
tubing. 
0016. In yet another embodiment, a method of installing 
tubing for a peristaltic pump is provided in which the method 
comprises: attaching a tubing installation tool to a distal end 
of the tubing, the tubing installation tool having a handle and 
an engagement section attached to the handle; guiding the 
tubing under an alignment roller of the peristaltic pump and 
into a gap between the alignment roller and a head of the 
pump; and grasping the handle of the tubing installation tool 
to position the distal end of the tubing into an outlet port of the 
pump. 
0017. Some implementations of the method can provide 
that the step of attaching a tubing installation tool to a distal 
end of the tubing comprises threadably attaching the tubing 
installation tool to the distal end of the tubing. Further, the 
step of attaching the tubing installation tool to the distal end of 
the tubing can comprise Snap-fitting the tool onto the distal 
end of the tubing. The method can further comprise placing a 
proximal end of the tubing into an inlet port of the peristaltic 
pump before guiding the tubing under the alignment roller. 
Furthermore, the tubing can be guided under the alignment 
roller as the alignment roller rotates within the head. 
0018. In addition, the method can further comprise rotat 
ing the alignment roller while urging the tubing into the gap 
underneath the rotating alignment roller. The tubing can also 
be installed while the rotor of the peristaltic pump is operating 
in a maintenance mode. Moreover, rotation of the rotor during 
the maintenance mode of the peristaltic pump can be slower 
than rotation of the rotor during a normal operation mode of 
the peristaltic pump. 
0019 Various embodiments of a tubing installation tool 
are disclosed herein for facilitating installation of a tubing 
assembly in a peristaltic pump. For example, in an embodi 
ment a tubing installation tool can be provided that comprises 
a handleportion and an engagement portion. The engagement 
portion can extend from the handle portion and comprise an 
interior cavity that defines a longitudinal axis. The interior 
cavity can be attachable with a connector of the tubing assem 
bly. The interior cavity can comprise at least one slot formed 
therein for engaging a protrusion of the connector. Further, 
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the engagement portion can comprise an opening formed 
along a side portion thereofthat extends lengthwise relative to 
the longitudinal axis. The slot can be exposed through the 
opening of the engagement portion. The engagement portion 
can be coupled to the connector of the tubing assembly such 
that a protrusion of the connector is insertable into the slot by 
moving the connector in a direction generally perpendicular 
to the longitudinal axis of the engagement portion and into the 
opening of the engagement portion. Further, upon engage 
ment of the protrusion with the slot and upon insertion of the 
connector into the cavity, the slot of the engagement portion 
can restrain axial movement of the connector relative to the 
tool. 
0020. In some embodiments, the engagement portion of 
the tool can be generally cylindrical, and the opening can 
extend circumferentially about less than half of the circum 
ference of the engagement portion. Further, a width of the slot 
exposed through the opening can be less than an inner diam 
eter of the slot. The protrusion of the connector can also be a 
generally annular ridge that defines an outer diameter that is 
less than the inner diameter of the slot to thereby enable the 
annular ridge to be receiving within the slot. The width of the 
slot can be less than the outer diameter of the annular ridge, 
and the connector can be receivable into the cavity of the tool 
through a Snap fit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021. The abovementioned and other features of the 
inventions disclosed herein are described below with refer 
ence to the drawings of the preferred embodiments. The illus 
trated embodiments are intended to illustrate, but not to limit 
the inventions. The drawings contain the following figures: 
0022 FIG. 1 is a perspective view of a peristaltic pump, 
according to an embodiment of the present inventions. 
0023 FIG. 2 is an exploded perspective view of compo 
nents of a peristaltic pump, in accordance with an embodi 
ment. 

0024 FIG.3A is a perspective view of a tubing installation 
tool, according to an embodiment. 
(0025 FIG. 3B is a perspective end view of the tubing 
installation tool of FIG. 3A being attached to a tubing assem 
bly. 
0026 FIG. 3C is a perspective view of the tubing installa 
tion tool being used to installatubing assembly in a peristaltic 
pump, according to an embodiment. 
0027 FIGS. 4A-D illustrate steps of a method of installing 
tubing in a peristaltic pump, according to an embodiment. 
0028 FIG. 5A is a perspective view of a tubing installation 
tool for connecting with a tubing assembly, according to 
another embodiment. 
(0029 FIG. 5B is a perspective view of the tubing installa 
tion tool of FIG. 5A being used to install the tubing assembly 
in a peristaltic pump, according to another embodiment. 

DETAILED DESCRIPTION 

0030. While the present description sets forth specific 
details of various embodiments, it will be appreciated that the 
description is illustrative only and should not be construed in 
any way as limiting. Furthermore, various applications of 
Such embodiments and modifications thereto, which may 
occur to those who are skilled in the art, are also encompassed 
by the general concepts described herein. 
0031 FIG. 1 is a perspective view of a peristaltic pump 
100, according to an embodiment of the present inventions, 
and FIG. 2 is an exploded perspective view of components of 
a peristaltic pump, in accordance with an embodiment. As 
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illustrated, the peristaltic pump can comprise a pump housing 
or head 202, a rotor 204 that rotates within a cavity of the 
pump head, a tube or tubing assembly 206, and a pump head 
cover 208 that encloses the rotor 204 and the tubing assembly 
206 within the cavity of the pump head 202. The pump hous 
ing or head 202 can be formed such that the tubing assembly 
206 is positioned in a loop. However, in some embodiments, 
the pump housing or head 202 can be formed such that the 
tubing assembly 206 passes in a straight line through the 
pump housing or head 202. In other words, the pump housing 
or head 202 can be configured such that the inlet or outlet 
ports formed therein provide for a loop or straight-line 
arrangement of the tubing assembly 206 when installed 
therein. 
0032. The tubing assembly 206 can comprise a tube 240 
having connectors 242, 244 that are disposed at the opposing 
ends of the tube 240. It is contemplated that the connectors 
242, 244 may be modified and even omitted in some embodi 
ments. The rotor 204 can comprise a one or more rollers that 
compress a tube of the tubing assembly within the pump head 
in order to force fluid through the tube. The rotor can rotate in 
a clockwise or counterclockwise direction. As will be appre 
ciated, fluid in the tube can be urged within the tube along the 
direction of travel of the rollers. 

0033. As shown in FIG. 2, the illustrated embodiment of 
the peristaltic pump comprises a plurality of rollers. The 
rollers can comprise at least one alignment roller 220 and at 
least one compression roller 222. The alignment roller 220 
can be formed to comprise a smaller diameter in a central 
portion thereof and a larger diameter along sides of the roller 
220. In this manner, the roller 220 can be configured to 
maintain the tube within a gap between the rollers and a wall 
of the pump head. The unique shape of the roller 220 allows 
the tube to be urged toward a center of the roller by side edges 
thereof. 

0034. In some embodiments, the compression roller 222 
can be configured to compress or pinch the tube 240 against 
an interior surface of the pump head 202 as the roller 222 
rotates within the pump head 202. The compression or pinch 
ing of the tube 240 occurs along a length of the tube as the 
compression roller 222 rotates. The movement and compres 
sion urges material disposed within the tube 240 to move 
through the tube 240 in the direction of rotation of the roller 
222. Thus, the compression roller 222 can serve to urge fluid 
or other material through the tube 240 in the direction of the 
roller's rotation. In use, an industrial peristaltic pump may 
operate such that the ends of the tube are subjected to at high 
pressures. Additionally, Such pumps can also be employed in 
pumping harmful chemicals. 
0035. In prior art peristaltic pumps, the rotor can rotate at 
approximately 125 rpm (if turned “on”) or not at all (if turned 
“off”). Therefore, replacement of the tubing assembly of the 
peristaltic pump, one must thread the tubing under the rollers 
of the rotor. According to prior art methods, the replacement 
of the tubing assembly has been performed while the pump is 
in the “off” mode and the rotor is not moving at all, thus 
avoiding injury. However, due to the rigorous physical 
demands on Such a tubing assembly, the tubing assembly is 
very durable and typically very difficult to manipulate or 
bend. Consequently, replacement of the tubing assembly is 
exceedingly difficult using prior art methods. 
0036. In accordance with at least one of the embodiments 
disclosed herein is the realization that the installation or 
threading of the tubing assembly is much easier if the pump is 
turned “on” and the rotor is in motion, as described further 
herein. Further, inaccordance with at least one of the embodi 
ments disclosed herein is the realization that it is possible to 
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exert greater force on a tubing assembly if an end thereof can 
be firmly grasped during installation. Furthermore, it is con 
templated that in Some embodiments, tools can be used that 
interconnect with a free end of the tubing assembly, thus 
allowing an operator Superior mechanical advantage in 
manipulating the tubing assembly during installation. 
0037. In some embodiments, the peristaltic pump can 
comprise a safety Switch mechanism that causes a peristaltic 
pump to slow down during use for a given reason. For 
example, the mechanism can be configured such that removal 
of the head cover can cause the peristaltic pump to slow down 
for maintenance purposes. Thus, an operator may be able to 
remove the head cover and thread the tubing under slower 
moving rollers of the rotor without the danger of a fast 
moving rotor. 
0038. Further, the peristaltic pump can comprise a main 
tenance mode that is triggered when ahead cover is removed. 
The head cover can comprise a first sensor component that is 
disposed adjacent to the pump when the head cover is prop 
erly fitted onto the pump and is disposed away from the pump 
when the head cover is removed from the pump. The pump 
can also comprise a second sensor component that is opera 
tive to detect whether the first sensor component is disposed 
adjacent to the pump. Further, the second sensor component 
can be in electrical communication with the pump in order to 
affect an operational or functional characteristic of the pump. 
In some embodiments, the second sensor component can 
trigger a reduction in the rotational speed of the rotor. 
0039 For example, the head cover can comprise a magnet 
and when the head cover is removed, the sensor can detect the 
absence of the magnet and can trigger the maintenance mode, 
or slowdown of the rotor. Once absence of the head cover is 
detected, the rotor of the peristaltic pump can slow from 125 
rpm to 6 rpm. It is contemplated that the sensor can be used to 
trigger other changes in the operation of the pump. Such as 
stopping operation of the pump or simply reducing the rota 
tional speed of the rotor. 
0040. In addition, as shown in FIG. 2, some embodiments 
of the pump can be configured such that the head cover of the 
peristaltic pump comprises an axle Support portion 230. The 
axle Support portion can be configured to provide Support for 
an end of an axle of the rotor. As such, and axle can be 
disposed through the pump head, pass through a core or 
central portion of the rotor, and be supported by the axle 
Support portion of the head cover. In Such an embodiment, 
when the head cover is mounted on the pump head, it can 
support an end of the rotor axle which contributes to the 
longevity and durability of the peristaltic pump. 
0041 Referring now to FIGS. 3-7B, various embodiments 
and uses of a tubing installation tool are illustrated. As will be 
appreciated, the tubing installation tool can be configured to 
comprise various features and components that facilitate 
interconnection of the tool with a connector and/or end of a 
tubing assembly. Further, the tool can also comprise an 
engagement portion that can be easily grasped by an operator 
Such that the operatoris enabled to transfera pushing, pulling, 
or other manipulating force to the tubing assembly. 
0042 FIG.3A is a perspective view of a tubing installation 
tool 300, according to an embodiment. The tool 300 can 
include an engagement portion 302 and a handle portion 304. 
FIG. 3B illustrates that in some embodiments, the engage 
ment portion 302 can be formed to comprise a plurality of 
internal threads 306 along an interiorportion thereof. FIG.3B 
also illustrates that the threads 306 of the tool 300 can be used 
to threadably attach the tool 300 to an end 320 of a tube or to 
a connector 322 of a tubing assembly 324. In this manner, it is 
contemplated that the tool 300 can be securely attached to the 
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end 320 of the tube or connector 322 of the tubing assembly 
324. Thus, an operator can attach the tool 300 to the tubing 
assembly 324 and grasp the handleportion 304 of the tool 300 
in order to guide an end 320 of the tube or tubing assembly 
324 during removal or installation of the tube or tubing 
assembly 324 with respect to the pump. 
0043. As noted above, prior art methods indicate that in 
order to replace the tubing assembly, one must thread the 
tubing under the rollers of the rotor while the pump is turned 
“off” This can be an extremely difficult process depending on 
the application of the peristaltic pump. For example, indus 
trial tubing for a peristaltic pump is extremely durable, less 
pliable than other types of tubing (Such as medical tubing), 
and quite rigid. As a result, it is very difficult to manually 
thread industrial tubing under the rollers of the rotor. Indeed, 
the tubing is difficult to physically bend or deform by hand. 
Therefore, replacing tubing can be an extraordinarily difficult 
task. However, through the use of embodiments of the tool 
disclosed herein, the removal or installation process of Such 
tubing can be greatly facilitated. 
0044 FIG. 3C is a perspective end view of the tubing 
installation tool 300 shown in FIG. 3A, wherein the tool 300 
has been attached to the tubing assembly 324. As illustrated, 
a distal end 330 of the tubing assembly 324 has been inserted 
or mounted into a respective lower port 332 on a peristaltic 
pump334. The goal in installing the tubing assembly 324 is to 
attach the distal end 330 with the lower port 332 and to attach 
a proximal end 338 of the tubing assembly 324 with an upper 
port 340 of the pump 334. As discussed herein, deformation 
and manipulation of the tubing assembly 324 can be difficult, 
but is greatly facilitated with use of the tool 300. 
0045 FIGS. 4A-D illustrate steps of a method of installing 
tubing in a peristaltic pump, according to an embodiment. 
The method and steps illustrated and discussed herein can be 
used with various embodiments of the tubing installation tool, 
as well as with various embodiments of the pump and the 
tubing assembly. While variations in the configuration of 
these components may occur, the methods disclosed herein 
can be advantageously practiced to facilitate installation of 
the tubing assembly in a pump. 
0046. In contrast to other prior art apparatuses and meth 
ods, embodiments disclosed herein uniquely provide that the 
tubing assembly can be installed or removed while the pump 
is “on” and the rotor is allowed to rotate. Further, the direction 
of rotation of the rotor can be altered depending on whether 
the tubing is being installed or removed and based on the 
position of the inlet and outlet ports of the pump. Addition 
ally, this unique concept of maintaining or servicing the pump 
while the rotor is rotating and a reduced speed in a mainte 
nance mode can allow the operator to more easily guide the 
tubing into alignment with the rollers in the pump cavity. 
0047. As shown in FIG. 4A, the tubing installation tool 
300 can first be attached to a first or proximal end 350 of 
tubing 352. A second or distal end 354 of the tubing 352 can 
be placed into a first or lower port 356 of the pump head 348. 
As shown from FIGS. 4A-B, with the pump “on, an align 
ment or centering roller 360 can be rotated to an initial posi 
tion denoted by the line 362 in FIG. 4A. It is possible that the 
centering roller 360 needs to be rotated from some other 
position (such as that denoted by the line 364) in order to be 
in an appropriate initial position. As will be appreciated by 
one skill in the art, the initial position of the centering roller 
360 need not be a precise or exact rotational position, but 
should merely allow the centering roller 360 to be generally 
aligned with a portion of the tubing extending from the first 
port of the pump. 
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0048 Referring now to FIG. 4B, with the centering roller 
360 in the proper initial position for beginning installation of 
the tubing 352, a portion of the tubing 352 can be urged in to 
a gap 366 between the centering roller 360 and a wall of the 
cavity of the pump head 348. As will be described, the gap 366 
moves with the rotational movement of the centering roller 
360 and allows the operator to urge the tubing 352 into the 
pump head 348 to be actuated by the rollers of the pump. Once 
inserted into the gap 366, the tubing 352 can generally be 
retained within the gap 366 by the action of the centering 
roller 360. As such, the rotor can then be rotated such that the 
centering roller 360 moves from the initial position denoted 
by the line 362 to a second position denoted by the line 370. 
0049. During rotation of the rotor, the operator can use the 
tool 300 to urge additional portions of the tubing into the gap 
366. The tool 300 provides the operator with significant lever 
age and control over the first end 350 of the tubing 352 as the 
operator exerts great force on the tubing 352 to push the 
tubing 352 into the gap 366 ahead of the rotating centering 
roller360. In this manner, upon rotation of the centering roller 
360, additional portions of the tubing 352 can be urged into 
and received within the gap 366. Additionally, a compressive 
roller 372 follows the centering roller 360 and begins to exert 
a compressive force against the tubing in order to pinch the 
tubing 352. 
0050. As shown in FIG.4C, the centering roller 360 moves 
from the second position denoted by the line 370 towards a 
third position denoted by the line 380. As discussed above, the 
operator can continue to use the tool 300 to urge the tubing 
352 into the gap 366 ahead of the centering roller 360. During 
this portion of the operation, the leverage and control pro 
vided by the tool 300 become extremely important to the 
operator. In particular, the operator must aggressively stretch 
and pull the tubing 324 in order to ensure that the tubing 324 
becomes aligned with a second port 390 of the pump. As the 
rotor continues to rotate, the operator can urge the tubing 324 
into the gap 366 and the centering roller 360 draws the tubing 
into alignment with the compressive roller 372 of the rotor. 
0051 FIG. 4D illustrates that the centering roller 360 can 
move from the third position denoted by the line 380 to a 
fourth position denoted by the line 392. Once the tubing 324 
is fully received into the pump head 348, the first end 350 of 
the tubing assembly 352 can be placed in to the second port 
390 of the pump head 348. The operator can then ensure that 
both ends 350, 354 of the tubing 352 are securely fastened 
into the ports 356,390 of the pump head 348. Once finished, 
the alignment and placement of the tubing 352 can allow the 
operator to install a pump head cover and/or other compo 
nents of the pump in order to ready the pump for full opera 
tion. 
0.052 Accordingly, the tool 300 provides an operator with 
the necessary leverage to aggressively pull and bend the tub 
ing during replacement of the tubing. These same advantages 
can be achieved whether installing or removing the tubing 
from the pump. 
0053 Referring now to FIG.5A, another embodiment of a 
tubing installation tool 400 is shown. The tubing installation 
tool 400 can connect with a tubing assembly 402 and facilitate 
installation of the tubing assembly 402 in a pump head. The 
tool 400 can comprise a handle portion 410 and an engage 
ment portion 412. The tool 400 can be configured such that 
the engagement portion 412 is operative to connect to one or 
more protrusions of a tubing assembly, such as to a connector 
attached to an end of the tubing assembly. For example, the 
engagement portion 412 fit over at least a portion of the 
connector in order to be attached thereto. In some embodi 
ments, the engagement portion 412 can comprise an interior 
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cavity 414 and a slot 416 extending at least partially along a 
surface 418 of the interior cavity 414. 
0054. In accordance with some embodiments, the slot 416 
of the engagement portion 412 can be configured to receive a 
corresponding protrusion or ridge 440 of a connector 442 of 
the tubing assembly 402.The connector 442 can be a structure 
that attaches to an end of a tube 444 to thereby form the tubing 
assembly 402. The connector 442 can be formed to comprise 
a mounting portion 446 that attaches to a port of the pump 
head of the peristaltic pump. For example, the mounting 
portion 446 can comprise one or more flanges or collars that 
fit against contours of the port to secure the mounting portion 
446 thereto. The protrusion or ridge 440 can extend from a 
portion of the connector 442. For example, as shown in FIG. 
5A, the protrusion or ridge 440 can comprise an annular 
flange that extends about a central portion of the connector 
442. 

0055. In use, the tool 400 can be attached to the connector 
442 when the protrusion or ridge 440 is received into the slot 
416. The tool 400 can then be used to pull or position the end 
of the tubing assembly 402, and in particular, the connector 
442, in a desired location, Such as the proper mounting area, 
Such as a port, of a peristaltic pump. One of the unique 
advantages of this embodiment of the tool 400 is that it can be 
used with connectors having any of a variety of thread pat 
terns. In other words, no particular thread type (or any thread 
at all) is necessary to facilitate connection between the tool 
400 and a connector. A connector can simply attach to the tool 
400 using the ridge-slot interaction. 
0056. With regard to some embodiments, the slot 416 can 
be configured to define an inner diameter. In some implemen 
tations, the inner diameter of the slot 416 can be slightly larger 
than an outer diameter of the protrusion or ridge 440 of the 
connector 442. Moreover, the slot 416 can have a sufficient 
depth relative to the surface 418 of the interior cavity 414 such 
that when the protrusion or ridge 440 of the connector 442 is 
received within the slot 416, the protrusion or ridge 440 is 
constrained from movement in a longitudinal direction of the 
COnnectOr. 

0057. As illustrated by the embodiment shown in FIG.5A, 
the interior cavity 414 of the engagement portion 412 can 
define an opening or entry section 448 formed in the engage 
ment portion 412. The opening or entry section 448 can be 
configured to allow at least a portion of the tool 400 to encircle 
or enclose at least a portion of the connector. The opening or 
entry section 448 can be formed in a sidewall of the engage 
ment portion 412. For example, the opening or entry section 
448 can extend along a portion of the sidewall of the engage 
ment portion 412, as shown in FIG. 5A. The opening or entry 
section 448 can define a width and a height that are configured 
to be sufficient to allow at least a portion of the connector 442 
to pass therethrough. For example, in order for the protrusion 
or ridge 440 of the connector 442 to be inserted or engaged 
within the interior cavity 414 of the tool 400, the connector 
442 must pass through the opening or entry section 448, and 
the protrusion or ridge 440 must enter the slot 416. 
0058. The slot 416 exposed through the opening or entry 
Section 448 can define a width 450. The width 450 can be 
defined as the distance of a segment defined between upper 
and lower exposed edges of the slot 416. In other words, the 
width 450 can be the distance measured in a plane of the 
opening or entry section 448 between lowermost points of the 
slot 416. According to at least one embodiment, the opening 
or entry section 448 can be formed along less than half of the 
circumference of the engagement portion 412 of the tool 400. 
Accordingly, in an embodiment Such as that illustrated in 
FIG.5A, wherein the engagement portion 412 of the tool 400 
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is generally cylindrical, the opening or entry section 448 can 
extend along less than half of the outer circumference of the 
engagement portion 412. In this manner, the size of the width 
450 of the slot 416 can be less than the interior diameter of the 
slot 416. Further, in some embodiments, the width 450 of the 
slot 416 can also be less than the outer diameter of the pro 
trusion or ridge 440 of the connector 442. 
0059. Therefore, in some embodiments, the width 450 can 
provide that the protrusion or ridge 440 of the connector 442 
to be snap-fit or force-fit into the slot 416. Such an engage 
ment can allow the tool 400 to be snapped onto the connector 
442 and retain the connector 442 therewithin during use of the 
tool 400. After the tubing assembly has been installed or 
removed, the tool 400 can then be snapped off or forcibly 
removed from the connector 442. This advantageous feature 
of such embodiments allows the operator to confidently 
manipulate the tubing as though the tool and the tubing were 
a single component. In other words, the operator can confi 
dently pull, push, and exert the necessary force to manipulate 
the position of the tubing without the tool accidentally dis 
connecting from the tubing. In some implementations, the 
tool 400 can be made from a generally rigid material with a 
degree offlexibility such that the opening or entry section 448 
of the interior cavity 414 can be deflected to increase the 
width 450 of the slot 416 as the protrusion or ridge 440 is 
inserted therein. 
0060 FIG. 5B is a perspective view of the tubing installa 
tion tool 400 of FIG. 5A being used to install a tubing assem 
bly 460 in a peristaltic pump head 462, according to another 
embodiment. Similar to the process described above with 
reference to FIGS. 4A-D, a distal end 464 of the tubing 
assembly 460 can be initially interconnected or seated into a 
lower port 466. Subsequently, a proximal end 468 of the 
tubing assembly 460 can be interconnected or seated into an 
upper port 470, using the tool 400 to manipulate and guide the 
tubing assembly 460 into properly alignment with rollers of 
the pump. Additionally, the connector 442 can be configured 
such to comprise a slot 472 that facilitates alignment with the 
respective port of the pump head 462. 
0061 Although these inventions have been disclosed in 
the context of certain preferred embodiments and examples, it 
will be understood by those skilled in the art that the present 
inventions extend beyond the specifically disclosed embodi 
ments to other alternative embodiments and/or uses of the 
inventions and obvious modifications and equivalents 
thereof. In addition, while several variations of the inventions 
have been shown and described in detail, other modifications, 
which are within the scope of these inventions, will be readily 
apparent to those of skill in the art based upon this disclosure. 
It is also contemplated that various combination or Sub-com 
binations of the specific features and aspects of the embodi 
ments may be made and still fall within the scope of the 
inventions. It should be understood that various features and 
aspects of the disclosed embodiments can be combined with 
or substituted for one another in order to form varying modes 
of the disclosed inventions. Thus, it is intended that the scope 
of at least some of the present inventions herein disclosed 
should not be limited by the particular disclosed embodi 
ments described above. 

What is claimed is: 
1. A method of installing tubing for a peristaltic pump, the 

method comprising: 
attaching a tubing installation tool to a distal end of the 

tubing, the tubing installation tool having a handle and 
an engagement section attached to the handle; 

placing a proximal end of the tubing into a first port of the 
peristaltic pump; 
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rotating a rotor of the pump until an alignment roller of the 
rotor is positioned adjacent to the proximal end of the 
tubing; 

grasping the handle of the tubing installation tool to guide 
a portion of the tubing under the alignment roller and 
into a gap between the alignment roller and a head of the 
pump as the alignment roller rotates within the head; 

using the tubing installation tool to urge additional portions 
of the tubing into the gap underneath the alignment 
roller as the alignment roller rotates within the head of 
the pump; and 

manipulating the tubing with the tubing installation tool to 
stretch the tubing and place the distal end of the tubing 
into a second port of the peristaltic pump. 

2. The method of claim 1, further comprising causing the 
peristaltic pump to enter a maintenance mode. 

3. The method of claim 2, wherein the step of causing the 
peristaltic pump to enter a maintenance mode comprises 
moving a head cover of the peristaltic pump into an open 
position. 

4. The method of claim 3, wherein the head cover is 
removed in the open position. 

5. The method of claim 2, wherein rotation of the rotor 
during the maintenance mode of the peristaltic pump is 
slower than rotation of the rotor during a normal operation 
mode of the peristaltic pump. 

6. The method of claim 1, wherein the step of attaching the 
tubing installation tool to the distal end of the tubing com 
prises Snap-fitting the tool onto the distal end of the tubing. 

7. The method of claim 1, wherein the step of attaching the 
tubing installation tool to the distal end of the tubing com 
prises threadably attaching the tool to the distal end of the 
tubing. 

8. A method of installing tubing for a peristaltic pump, the 
method comprising: 

attaching a tubing installation tool to a distal end of the 
tubing, the tubing installation tool having a handle and 
an engagement section attached to the handle; 

guiding the tubing under an alignment roller of the peri 
staltic pump and into a gap between the alignment roller 
and a head of the pump; and 

grasping the handle of the tubing installation tool to posi 
tion the distal end of the tubing into an outlet port of the 
pump. 

9. The method of claim 8, wherein the step of attaching a 
tubing installation tool to a distal end of the tubing comprises 
threadably attaching the tubing installation tool to the distal 
end of the tubing. 

10. The method of claim 8, wherein the step of attaching 
the tubing installation tool to the distal end of the tubing 
comprises Snap-fitting the tool onto the distal end of the 
tubing. 

11. The method of claim 8, further comprising placing a 
proximal end of the tubing into an inlet port of the peristaltic 
pump before guiding the tubing under the alignment roller. 
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12. The method of claim 8, wherein the tubing is guided 
under the alignment roller as the alignment roller rotates 
within the head. 

13. The method of claim 8, further comprising rotating the 
alignment roller while urging the tubing into the gap under 
neath the rotating alignment roller. 

14. The method of claim 8, wherein the tubing is installed 
while the rotor of the peristaltic pump is operating in a main 
tenance mode. 

15. The method of claim 14, wherein rotation of the rotor 
during the maintenance mode of the peristaltic pump is 
slower than rotation of the rotor during a normal operation 
mode of the peristaltic pump. 

16. A tubing installation tool for facilitating installation of 
a tubing assembly in a peristaltic pump, the tool comprising: 

a handle portion; and 
an engagement portion extending from the handle portion, 

the engagement portion comprising an interior cavity 
having a longitudinal axis, the interior cavity being 
attachable with a connector of the tubing assembly, the 
interior cavity comprising at least one slot formed 
therein for engaging a protrusion of the connector, the 
engagement portion further comprising an opening 
formed along a side portion thereof and extending 
lengthwise relative to the longitudinal axis, the slot 
being exposed through the opening of the engagement 
portion, 

wherein the engagement portion is configured to be 
coupled to the connector of the tubing assembly Such 
that a protrusion of the connector is insertable into the 
slot by moving the connector in a direction generally 
perpendicular to the longitudinal axis of the engagement 
portion and into the opening of the engagement portion, 

wherein upon engagement of the protrusion with the slot 
and upon insertion of the connector into the cavity, the 
slot of the engagement portion restrains axial movement 
of the connector relative to the tool. 

17. The tubing installation tool of claim 16, wherein the 
engagement portion is generally cylindrical, and the opening 
extends circumferentially about less than half of the circum 
ference of the engagement portion. 

18. The tubing installation tool of claim 17, wherein a 
width of the slot exposed through the opening is less than an 
inner diameter of the slot. 

19. The tubing installation tool of claim 18, wherein the 
protrusion of the connector is a generally annular ridge defin 
ing an outer diameter that is less than the inner diameter of the 
slot to thereby enable the annular ridge to be receiving within 
the slot. 

20. The tubing installation tool of claim 19, wherein the 
width of the slot is less than the outer diameter of the annular 
ridge, the connector being receivable into the cavity of the 
tool through a Snap fit. 
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