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(57) ABSTRACT

An in ovo injection apparatus is provided. Such an in ovo
injection apparatus includes an injection assembly having a
plurality of injection devices, each injection device being
configured to pierce a respective avian egg. A selectable peri-
staltic pump assembly is in fluid communication with the
injection assembly. The selectable peristaltic pump assembly
is configured to selectively supply a treatment substance from
afluid reservoir to the injection devices such that the injection
devices are capable of selectively dispensing the treatment
substance. An associated method is also provided.
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PERISTALTIC PUMP ASSEMBLY FOR
SELECTIVE IN OVO INJECTION, AND
ASSOCIATED SYSTEM AND METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Nos. 61/888,251, filed Oct. 8, 2013,
and 62/032,831, filed Aug. 4, 2014, both of which are
expressly incorporated herein by reference in their entirety.

TECHNICAL FIELD

[0002] The present disclosure generally relates to fluid
pump systems. More particularly, the present disclosure
relates to a peristaltic pump assembly for metering small
quantities of fluid through a plurality of tubes in a selective
manner over extended periods of operation, and an associated
system and method.

BACKGROUND

[0003] In many instances, it is desirable to introduce a
substance into a live avian egg prior to hatch. Injection of
various substances into avian eggs is commonly referred to as
in ovo injection. Such injections have been employed to
decrease post-hatch mortality rates, increase the potential
growth rates or eventual size of the resulting bird, and even to
influence the gender determination of the embryo. Similarly,
injections of antigens into live eggs have been employed to
incubate various substances used in vaccines which have
human or animal medicinal or diagnostic applications.
Examples of substances that have been used for, or proposed
for, in ovo injection include vaccines, antibiotics and vita-
mins.

[0004] An egg injection apparatus (i.e., in ovo injection
apparatus) may comprise a plurality of injection devices
which operate simultaneously to inject a plurality of eggs.
The injection apparatus may comprise an injection head
which comprises the injection devices, and wherein each
injection device is in fluid communication with a source
containing a treatment substance to be injected. The in ovo
injection apparatus conventionally is designed to operate in
conjunction with commercial egg carriers or flats. Egg flats
utilized in conjunction with an in ovo injection apparatus
typically contain an array of pockets that are configured to
support a respective plurality of avian eggs in a generally
upright orientation. The egg flats may be typically transported
through the in ovo injection apparatus via an automated con-
veyor system for registering the egg flat beneath the injection
head for injection of the eggs carried by the egg flat. In ovo
injection of substances (as well as in ovo extraction of mate-
rials) typically occurs by piercing an egg shell to form an
opening (e.g., via a punch), extending an injection needle
through the hole and into the interior of the egg (and in some
cases into the avian embryo contained therein), and injecting
treatment substance(s) through the needle and/or removing
material therefrom.

[0005] Previous in ovo fluid delivery systems have
employed peristaltic pumps for delivering the treatment sub-
stance out of all the injection devices simultaneously during
an injection sequence. However, in some instances, it is desir-
able to implement in ovo injection selectively such that the
treatment substance is not dispensed into dead, infertile, or
missing eggs, for example, so as not to waste vaccine. Previ-
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ous peristaltic pump systems implemented on in ovo vacci-
nation systems did not provide such flexibility to allow for
selective injection of viable eggs.

[0006] Accordingly, it would be desirable to provide a fluid
pump assembly for implementation on an in ovo injection
apparatus capable of providing selective delivery of treatment
substances to selected target eggs identified as viable. Fur-
thermore, it would be desirable to provide an associated
method and system that would facilitate selective injection of
a treatment substance into selected target eggs in a flat.

BRIEF SUMMARY

[0007] The above and other needs are met by aspects of the
present disclosure which, according to one aspect, provides a
peristaltic pump assembly comprising a housing. A rotatable
assembly is disposed within the housing and includes a plu-
rality of roller tubes adapted to interact with a plurality of
compressible fluid delivery tubes. A plurality of engagement
members are individually actuatable and cooperate to form a
backing plate arrangement spaced from the rotatable assem-
bly a predetermined distance in order to facilitate closure of a
respective compressible fluid delivery tube disposed between
the rotatable assembly and the respective engagement mem-
ber. Each engagement member cooperates with the tube roll-
ers to maintain a respective compressible fluid delivery tube
in alignment therewith.

[0008] Another aspect provides a method of selectively
pumping fluids through a plurality of compressible fluid
delivery tubes. The method comprises mounting a plurality of
compressible fluid delivery tubes between a plurality of
engagement members, cooperating to form a backing plate
arrangement, and a rotatable assembly spaced from the back-
ing plate arrangement a predetermined distance in order to
facilitate closure of a lumen of a respective compressible fluid
delivery tube in an area of contact. The method further com-
prises positioning each compressible fluid delivery tube
between a plurality of roller tubes and a respective engage-
ment member. The roller tubes and engagement members
cooperate to maintain the compressible fluid delivery tubes in
alignment. The method further comprises selectively actuat-
ing the engagement members to interact with respective com-
pressible fluid delivery tubes. The method further comprises
rotating the rotatable assembly in a direction about a central
axis thereof and along a length of the compressible fluid
delivery tubes so as to supply a fluid substance through the
compressible fluid delivery tubes associated with the engage-
ment members being selectively actuated.

[0009] Yet another aspect provides an in ovo injection
apparatus adapted to inject a plurality of avian eggs with a
treatment substance. The apparatus comprises an injection
assembly having a plurality of injection devices, each injec-
tion device being configured to pierce a respective avian egg.
A selectable peristaltic pump assembly is in fluid communi-
cation with the injection assembly. The selectable peristaltic
pump assembly is configured to selectively supply a treat-
ment substance from a fluid reservoir to the injection devices
such that the injection devices are capable of selectively dis-
pensing the treatment substance. The selectable peristaltic
pump assembly includes a housing, a rotatable assembly
disposed within the housing and having a plurality of roller
tubes configured to interact with the compressible fluid deliv-
ery tubes, and a plurality of engagement members individu-
ally actuatable and cooperating to form a backing plate
arrangement spaced from the rotatable assembly a predeter-
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mined distance in order to facilitate closure of a respective
compressible fluid delivery tube disposed between the rotat-
able assembly and the respective engagement member. Each
engagement member cooperates with the tube rollers to main-
tain arespective compressible fluid delivery tube in alignment
therewith.

[0010] Thus, various aspects of the present disclosure pro-
vide advantages, as otherwise detailed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Having thus described various embodiments of the
present disclosure in general terms, reference will now be
made to the accompanying drawings, which are not necessar-
ily drawn to scale, and wherein:

[0012] FIG. 1 is a schematic section view of an in ovo
injection system capable of implementing a selective peristal-
tic pump assembly, according to one aspect of the present
disclosure;

[0013] FIG.2isaperspective view of a selective peristaltic
pump assembly, according to one aspect of the present dis-
closure;

[0014] FIG. 3 is a perspective view of the selective peristal-
tic pump assembly of FIG. 2, with a lid assembly in an open
position;

[0015] FIG. 4 is an elevation view of selective peristaltic
pump assembly of FIG. 2;

[0016] FIG. 5 illustrates a single delivery line of a selective
peristaltic pump assembly, wherein fluid is prevented from
moving through the delivery line, according to one aspect of
the present disclosure;

[0017] FIG. 6 illustrates a single delivery line of a selective
peristaltic pump assembly, wherein fluid is allowed to flow
through the delivery line, according to one aspect of the
present disclosure;

[0018] FIG. 7 is a perspective view of an actuator imple-
mented on a selective peristaltic pump assembly, according to
one aspect of the present disclosure;

[0019] FIG. 8 is a perspective view of an engagement mem-
ber implemented on a selective peristaltic pump assembly,
according to one aspect of the present disclosure;

[0020] FIG.9is a perspective sectional view of the engage-
ment member of FIG. 8;

[0021] FIG. 10 is a cross-section view of an actuator inter-
acting with an engagement member of a selective peristaltic
pump assembly, according to one aspect of the present dis-
closure;

[0022] FIG. 11 illustrates a tip of an actuator interacting
with an engagement member of a selective peristaltic pump
assembly, according to one aspect of the present disclosure;

[0023] FIG. 12 is a perspective sectional view of a selective
peristaltic pump assembly, according to one aspect of the
present disclosure;

[0024] FIG. 13 is a perspective sectional view of a selective
peristaltic pump assembly having a plurality of spacers,
according to one aspect of the present disclosure;

[0025] FIG. 14 is a perspective sectional view of a selective
peristaltic pump assembly having a plurality of engagement
members, each defining a groove, according to one aspect of
the present disclosure;

[0026] FIG. 15 is a perspective view of an engagement
member defining a groove for maintaining alignment of a
fluid delivery tube, according to one aspect of the present
disclosure;
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[0027] FIG. 16 is a cross-sectional view illustrating a fluid
delivery tube in a non-compressed state and disposed
between a tube roller and an engagement member having a
groove, according to one aspect of the present disclosure;
[0028] FIG. 17 is a cross-sectional view illustrating a fluid
delivery tube in a compressed state and disposed between a
tube roller and an engagement member having a groove,
according to one aspect of the present disclosure;

[0029] FIG. 18 is a perspective sectional view of a selective
peristaltic pump assembly having a plurality of tube rollers,
each defining a roller groove, according to one aspect of the
present disclosure;

[0030] FIG. 19 is a perspective view of an engagement
member implemented in a selective peristaltic pump assem-
bly having a plurality of tube rollers, each defining a roller
groove, according to one aspect of the present disclosure;
[0031] FIG. 20 is a perspective sectional view of a selective
peristaltic pump assembly having a plurality of tube rollers,
each defining a roller groove, according to one aspect of the
present disclosure;

[0032] FIG. 21 is a cross-sectional view illustrating one
fluid delivery tube in a compressed state and another fluid
delivery tube in a non-compressed state, wherein the fluid
delivery tubes are disposed between respective engagement
members and a tube roller having roller grooves, according to
one aspect of the present disclosure;

[0033] FIG. 22 is a perspective sectional view of a selective
peristaltic pump assembly having a plurality of tube rollers,
each defining a roller groove, and a plurality of engagement
members, each having a profile configured to interact with a
fluid delivery tube, according to one aspect of the present
disclosure;

[0034] FIG. 23 is a perspective view of an engagement
member implemented in a selective peristaltic pump assem-
bly, each engagement member having a profile configured to
interact with a fluid delivery tube, according to one aspect of
the present disclosure; and

[0035] FIG. 24 is a cross-sectional view illustrating one
fluid delivery tube in a compressed state and another fluid
delivery tube in a non-compressed state, wherein the fluid
delivery tubes are disposed between respective engagement
members having a profile and a tube roller having roller
grooves, according to one aspect of the present disclosure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0036] Variousaspects of the present disclosure now will be
described more fully hereinafter with reference to the accom-
panying drawings, in which some, but not all aspects of the
disclosure are shown. Indeed, this disclosure may be embod-
ied in many different forms and should not be construed as
limited to the aspects set forth herein; rather, these aspects are
provided so that this disclosure will satisfy applicable legal
requirements. Like numbers refer to like elements through-
out.

[0037] FIG. 1 illustrates a section of an in ovo injection
apparatus 20 having a plurality of the injection devices 10 that
may be configured to inject one or more substances in mul-
tiple eggs according to some aspects of the present disclosure.
The illustrated apparatus 20 includes a stationary base 22 and
the injection devices 10. A flat 30 holds a plurality of eggs 1
in a substantially upright position. The flat 30 is configured to
provide external access to predetermined areas of the eggs 1.
Each egg 1 is held by the flat 30 so that a respective end



US 2015/0096497 Al

thereof'is in proper alignment relative to a corresponding one
of'the injection devices 10 as the injection device 10 advances
towards the base 22 of the apparatus.

[0038] Each of the plurality of injection devices 10 has
opposing first and second ends 16, 17. The injections devices
10 have a first extended position and a second refracted posi-
tion. Upon extension of an injection device 10, the firstend 16
is configured to contact and rest against predetermined areas
of an external egg shell. From this position, a punch (not
shown) within the injection device 10 forms a small opening
in the shell and an injection needle (not shown) is inserted
therethrough to deliver one or more treatment substances into
the egg. When not injecting, the injection devices 10 are
retracted to rest a predetermined distance above the eggs 1
and stationary base 22.

[0039] As discussed previously, in some instances, in ovo
injection may be implemented selectively such that a treat-
ment substance is not dispensed into dead, infertile, or miss-
ing eggs, for example. As such, each injection device 10 may
be configured to selectively deliver discrete amounts of a
treatment substance. In this regard, the in ovo injection appa-
ratus 20 may include a fluid delivery system, such as, for
example, a selective peristaltic pump assembly 100 config-
ured to selectively deliver a treatment substance through each
injection device 10. The selective peristaltic pump assembly
100 may be plumbed into the in ovo injection apparatus 20
such that the selective peristaltic pump assembly 100 is in
fluid communication with the injection devices 10 using
appropriate fluid connectors, tubes, etc. at, for example, sec-
ond end 17. In this manner, the injection devices 10 may
selectively dispense the fluid treatment substance into the
eggs 1 located in the flat 30.

[0040] According to some aspects, the selective peristaltic
pump assembly 100 may be capable of being directed to
selectively deliver a fluid treatment substance to a respective
delivery device 10. For example, a candling device (not
shown) may be used to classify the eggs in the flat 30 as viable
or non-viable when conveyed through the in ovo injection
apparatus 20. In some instances, such classification informa-
tion may be transmitted to an egg remover for removal of the
non-viable eggs from the flat 30 such that only viable eggs are
conveyed to the injection devices 10, and then the classifica-
tion information is also transmitted to a selective means of the
selective peristaltic pump assembly 100 such that the fluid
treatment substance is only dispensed at locations where eggs
(viable) are present. In other instances, where an egg remover
is not used, the classification information may be transmitted
to the selective means of the selective peristaltic pump assem-
bly 100 such that the fluid treatment substance is dispensed
through the injection devices 10 at locations with viable eggs,
while no dispensing occurs at the injection devices 10 asso-
ciated with the eggs identified as non-viable.

[0041] Referring now to FIGS. 2-4, there is illustrated a
selective peristaltic pump assembly 100 with a base plate 40
and capable of association with a drive motor. A plurality of
compressible fluid delivery tubes 12 may be mounted on the
selective peristaltic pump assembly 100 and extends from
front tube clamping means 13 over a plurality of driven tube
rollers 14 to rear tube clamping means (not shown). Tube
clamping means 13 may be secured to the front of the selec-
tive peristaltic pump assembly 100 by brackets 15 mounted
on end plates 19 and 23. A corresponding tube clamping
means is secured to the rear of the pump assembly by brackets
mounted on end plates 19 and 23. Tube rollers 14 may be
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rotatably mounted in roller supports 36 and 37 and each roller
support may be fixed to and rotated on a central drive shaft 29
about a longitudinal axis of the selective peristaltic pump
assembly 100. Centrally disposed along the longitudinal axis
within the confines of the tube rollers 14 may be a support
roller 18 that is in positive surface contact with the tube rollers
14 s0 as to provide lateral support along the length of the tube
rollers 14 to prevent radial deflection of the tube rollers 14
between the roller supports 36, 37 at each end. The tube
rollers 14, the roller supports 36 and 37, the central drive shaft
29, and the support roller 18 may cooperate to form a rotatable
assembly generally indicated as 200.

[0042] An arcuate backing plate arrangement indicated
generally at 21 is shown in FIG. 3 in a rotated open position
for clarity of illustration. A plurality of engagement members
50 or otherwise known as blade members may cooperate to
form a portion of the backing plate arrangement 21 and an
arcuate surface 28, wherein the backing plate arrangement 21
may be spaced from the rotatable assembly 200 a predeter-
mined distance when rotated to a closed position. The
engagement members 50 may be pivotably hinged to a pivot
rod 55 extending between end caps 60, 65 attached to a top
plate 70. The backing plate arrangement 21 may be pivotally
mounted to end plates 19 and 23 by means of pins 24 that
engage pivot holes near the rear edge of the end caps 60, 65.
The backing plate arrangement 21 may be pivotally mounted
to provide access to the tube rollers 14 when mounting or
removing the compressible fluid delivery tubes 12, and to
permit the compressive forces against the compressible fluid
delivery tubes 12 to be released when the selective peristaltic
pump assembly 100 is not in operation. During operation, the
backing plate arrangement 21 may be securely clamped in
position by means of swing clamps 25 mounted on end plates
19 and 23, and corresponding engaging hooks 27 mounted on
the top plate 70 of the backing plate arrangement 21. The
compressible fluid delivery tubes 12 which overly tube rollers
14 may be compressed by the tube rollers 14 against the
arcuate surface 28 of the backing plate arrangement 21.

[0043] FIGS. 5 and 6 illustrate a cross-sectional view of the
selective peristaltic pump assembly 100 with the backing
plate arrangement 21 locked in position for operation. FIG. 12
also illustrates the arrangement with the backing plate
arrangement 21 in the operative position. The tube rollers 14
may be mounted in roller support 36 so as to rotate in a
clockwise direction around the central drive shaft 29. Each
tube roller may be rotatably supported in roller support 36 by
bearing means 33 which permit each tube roller 14 to rotate
freely about its own axis in a counterclockwise direction as
the rotatable assembly 200 rotates clockwise. Disposed
between and in positive surface contact with tube rollers 14
may be the support roller 18 which is rotatably mounted on
central drive shaft 29 through bearing means 31 which allow
the support roller 18 to rotate freely in a clockwise direction
as driven by contact with tube rollers 14 as the rotatable
assembly 200 rotates about the central axis.

[0044] The compressible fluid delivery tubes 12 may be
compressed by tube rollers 14 against arcuate surface 28 of
backing plate arrangement 21. The length of arcuate surface
28 may be such that each compressible fluid delivery tube 12
is compressed by at least one and preferably by at least two
tube rollers 14 at all times. The arcuate surface 28 of the
backing plate arrangement 21 may be spaced from the surface
of tube rollers 14 by a distance which allows the tube rollers
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14 to compress and securely close the lumen of compressible
fluid delivery tubes 12 without unduly crushing the compress-
ible fluid delivery tubes 12.

[0045] The roller supports 36 and 37 may be fixedly
secured to the central drive shaft 29 and rotate with it. The
tube rollers 14 may be rotatably supported in roller supports
36 and 37 by bearing means 33. The end plate 19 may be
channeled to receive the proximal ends of the tube rollers 14
extending through the roller support 36, and may be provided
with a ring gear (not shown) which engages mating gear teeth
(not shown) on the end of each tube roller 14, thereby pro-
viding each tube roller 14 with a positive rotational drive as
the roller supports 36 and 37 rotate with drive shaft 29 about
the longitudinal axis of the selective peristaltic pump assem-
bly 100.

[0046] Referring now to the selective aspects of the present
disclosure, means for pinching the compressible fluid deliv-
ery tube 12, such as, for example, engagement member 50,
may be associated with a respective compressible fluid deliv-
ery tube 12 such that the engagement member 50 may interact
therewith to facilitate selective means for dispensing a fluid
treatment substance. According to some aspects, each
engagement member 50 may be pivoted using a respective
actuator 300 of an actuator assembly to select or de-select a
compressible fluid delivery tube 12 for dispense. In some
instances, the actuator 300 may be pneumatically operated,
although other types of actuators may be implemented as
well. A pneumatic source may be in fluid communication
with the selective peristaltic pump assembly 100 via a plural-
ity of fluid connectors 90 mounted on a manifold 95 attached
to the top plate 70. In some instances, the actuators 300 may
be disposed within the manifold 95.

[0047] In this regard, the individual engagement members
50 may be actuated for every compressible fluid delivery tube
12 required to coincide with the number of injection devices
10 on the injection head. In operation, the engagement mem-
ber 50 may pivot forward or otherwise be displaced by being
selectively actuated by a pneumatic cylinder member 310. As
shown in FIG. 6, this forward pivoting motion may compress
the compressible fluid delivery tube 12 on the set of tube
rollers 14 so as to cause the fluid treatment substance in the
compressible fluid delivery tube 12 to be pushed through the
compressible fluid delivery tube 12 within the assembly 100.
Ifthe compressible fluid delivery tube 12 does not require the
fluid treatment substance to be dispensed, according to the
classification signal transmitted by the candling device, then
the engagement member 50 may be de-selected pneumati-
cally and may be maintained in a de-selected position with a
biasing member 320 (e.g., a spring), as shown in FIG. 5, in a
non-biased position. The de-selected position causes the
compressible fluid delivery tube 12 to be pinched offusing the
opposite end of the engagement member 50 against a front
wall 400. In the selected position, the actuator 300 may be
actuated to pivot the engagement member 50 against the
biasing member 320 such that the biasing member 320 is in a
biased position. In such instances, when the actuator 300 is
de-actuated the biasing member 320 forces the engagement
member 50 to the de-selected position.

[0048] According to some aspects, the pneumatic cylinder
member 310 may include a tip portion 330 (FIGS. 7, 10 and
11) configured to mate within an indentation 52 (FIGS. 9 and
11) defined by the engagement member 50. Each engagement
member 50 may define an aperture 54 (FIG. 8) for receiving
the pivot rod 55 therethrough such that the arcuate surface 28
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may be formed, as shown in FIG. 3. The engagement mem-
bers 50 may be thin, plate-like structures with a width
approximately similar to that of the compressible fluid deliv-
ery tubes 12. In some instances, as shown in FIG. 13, a
plurality of spacers 75 may be provided, each spacer 75 being
positioned between an adjacent pair of engagement members
50. The spacers 75 may be similarly shaped or configured as
the engagement or blade members 50.

[0049] The actuators 300 may be in communication with
the candling device to receive the classification information
such that during an injection sequence the actuators 300 may
be selectively and individually actuated to cause a selective
dispense through a respective injection device 10 if a respec-
tive egg is classified as viable. In this manner, the selective
peristaltic pump assembly 100 can provide selective delivery
of the fluid treatment substance to the injection devices 10
such that selective injection of the fluid treatment substance
may occur according to the classification status of a respec-
tive egg.

[0050] According to various aspects of the present disclo-
sure, the engagements members 50 and the tube rollers 14
may cooperate to maintain the compressible fluid delivery
tubes 12 in appropriate alignment. That is, the engagements
members 50 and/or the tube rollers 14 may be configured to
prevent the fluid delivery tubes 12 from drifting outside the
width of the respective engagement member 50, which drift-
ing could lead to inadequate functioning of the respective
engagement member 50 with respect to delivering fluid. In
this regard, containment and control of the positioning of the
fluid delivery tubes 12 may be provided so as to facilitate
accurate and reliable fluid dispense, while also minimizing
the wear that may occur to the fluid delivery tubes 12 during
the pumping operation. Thus, aspects of the present disclo-
sure promote improved mechanical compression and fluid
control.

[0051] Accordingly, in some instances, as shown in FIGS.
14-17, each engagement member 50 may define a groove 45
on the underside thereof at an arcuate portion 38. The groove
45 may be configured to maintain a respective fluid delivery
tube 12 therewithin to prevent the fluid delivery tube 12 from
drifting outside the width of the engagement member 50. In
some instances, the groove 45 may begin at a proximal end 47
of the arcuate portion 38 and then terminate prior to a distal
end 48 of the arcuate portion 38. Further, the groove 45 may
taper at its termination point proximate the distal end 48 such
that limit mechanical wearing of the fluid delivery tubes 12.
[0052] According to other aspects, as shown in FIGS.
18-21, each tube roller 14 may define a series of roller grooves
80 about the circumference thereof and positioned along the
length thereof. In this regard, the fluid delivery tubes 12 may
be positioned within a respective roller groove 80 for contain-
ment thereof, wherein the fluid delivery tubes 12 may be
tensioned so as to maintain their position within the roller
grooves 80. In some instances, the arcuate portion 38 of the
engagement member 50 may be relatively flat, as shown in
FIG. 21. In other instances, as shown in FIGS. 22-24, the
arcuate portion 38 may include a profile 85 that protrudes and
is configured to correspondingly fit within the roller groove
80, as particularly shown in FIG. 24. Such a configuration
may permit the profile 85 to extend within the roller groove 80
in order to compress the respective fluid delivery tube 12
when actuated. In some instances, the profile 85 may begin at
the proximal end 47 of the arcuate portion 38 and then termi-
nate prior to the distal end 48 of the arcuate portion 38. In
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instances where the profile 85 is provided, the roller grooves
80 may be deeper than in instances where the profile 85 is not
used.

[0053] Many modifications and other aspects of the present
disclosure set forth herein will come to mind to one skilled in
the art to which this disclosure pertains having the benefit of
the teachings presented in the foregoing descriptions and the
associated drawings. Therefore, it is to be understood that the
present disclosure is not to be limited to the specific aspects
disclosed and that modifications and other aspects are
intended to be included within the scope of the appended
claims. Although specific terms are employed herein, they are
used in a generic and descriptive sense only and not for
purposes of limitation.

That which is claimed:

1. A peristaltic pump assembly, comprising:

a housing;

arotatable assembly disposed within the housing and hav-

ing a plurality of tube rollers adapted to interact with a
plurality of compressible fluid delivery tubes; and

a plurality of engagement members being individually

actuatable and cooperating to form a backing plate
arrangement spaced from the rotatable assembly a pre-
determined distance in order to facilitate closure of a
respective compressible fluid delivery tube disposed
between the rotatable assembly and the respective
engagement member, each engagement member coop-
erating with the tube rollers to maintain a respective
compressible fluid delivery tube in alignment therewith.

2. A peristaltic pump assembly according to claim 1,
wherein the rotatable assembly comprises a plurality of tube
rollers adapted to interact with the compressible fluid delivery
tubes, each engagement member cooperating with the tube
rollers to maintain a respective compressible fluid delivery
tube in alignment therewith.

3. A peristaltic pump assembly according to claim 2,
wherein each engagement member defines a groove config-
ured to maintain a respective compressible fluid delivery tube
therewithin.

4. A peristaltic pump assembly according to claim 2,
wherein each tube roller defines a series of roller grooves
configured to maintain a respective compressible fluid deliv-
ery tube therewithin.

5. A peristaltic pump assembly according to claim 4,
wherein each engagement member has a profile configured to
fit within a respective roller groove so as to compress a
respective compressible fluid delivery tube within the roller
groove.

6. A peristaltic pump assembly according to claim 1,
wherein the backing plate arrangement further comprises a
pivot rod configured to receive the engagement members in a
pivotable manner.

7. A peristaltic pump assembly according to claim 1, fur-
ther comprising an actuator assembly having a plurality of
actuators, each actuator being associated with a respective
engagement member and being configured to displace the
engagement member for interacting with the respective com-
pressible fluid delivery tube associated with the engagement
member.

8. A peristaltic pump assembly according to claim 7, fur-
ther comprising a plurality of biasing members, wherein each
engagement member has at least one of the biasing members
associated therewith, each biasing member being configured
to urge the engagement member against a respective com-
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pressible fluid delivery tube so as to pinch the compressible
fluid delivery tube to prevent delivery of a fluid therethrough.

9. A method of selectively pumping fluids through a plu-
rality of compressible fluid delivery tubes, the method com-
prising:

mounting a plurality of compressible fluid delivery tubes
between a plurality of engagement members, cooperat-
ing to form a backing plate arrangement, and a rotatable
assembly spaced from the backing plate arrangement a
predetermined distance in order to facilitate closure of a
lumen of a respective compressible fluid delivery tube in
an area of contact;

selectively actuating the engagement members to interact
with respective compressible fluid delivery tubes; and

rotating the rotatable assembly in a direction about a cen-
tral axis thereof and along a length of the compressible
fluid delivery tubes so as to supply a fluid substance
through the compressible fluid delivery tubes associated
with the engagement members being selectively actu-
ated.

10. A method according to claim 9, further comprising the
step of positioning each compressible fluid delivery tube
between a plurality of roller tubes and a respective engage-
ment member, the roller tubes and engagement members
cooperating to maintain the compressible fluid delivery tubes
in alignment.

11. A method according to claim 9, wherein selectively
actuating the engagement members further comprises selec-
tively actuating the engagement members with an actuator
assembly having a plurality of actuators, each actuator being
associated with a respective engagement member and being
configured to displace the engagement member for interact-
ing with the respective compressible fluid delivery tube asso-
ciated with the engagement member.

12. An in ovo injection apparatus adapted to inject a plu-
rality of avian eggs with a treatment substance, the apparatus
comprising:

an injection assembly having a plurality of injection
devices, each injection device being configured to pierce
a respective avian egg; and

a selectable peristaltic pump assembly in fluid communi-
cation with the injection assembly, the selectable peri-
staltic pump assembly being configured to selectively
supply atreatment substance from a fluid reservoir to the
injection devices such that the injection devices are
capable of selectively dispensing the treatment sub-
stance.

13. An in ovo injection apparatus according to claim 12,
further comprising a plurality of compressible fluid delivery
tubes disposed between the fluid reservoir and the injection
assembly, the compressible fluid delivery tubes engaging the
selectable peristaltic pump assembly between the fluid reser-
voir and the injection assembly.

14. An in ovo injection apparatus according to claim 13,
wherein the selectable peristaltic pump assembly comprises:

a housing;

a rotatable assembly disposed within the housing and con-
figured to interact with the compressible fluid delivery
tubes; and

a plurality of engagement members being individually
actuatable and cooperating to form a backing plate
arrangement spaced from the rotatable assembly a pre-
determined distance in order to facilitate closure of a
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respective compressible fluid delivery tube disposed
between the rotatable assembly and the respective
engagement member.

15. An in ovo injection apparatus according to claim 14,
wherein the selectable peristaltic pump assembly further
comprises an actuator assembly having a plurality of actua-
tors, each actuator being associated with a respective engage-
ment member and being configured to displace the engage-
ment member for interacting with the respective
compressible fluid delivery tube associated with the engage-
ment member.
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