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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to conveyor devices for
transporting biological material in containers to clinical
test apparatus and more particularly to a conveyor sys-
tem with a main transport lane for all containers to be
tested and individual sidebar lanes associated with dif-
ferent clinical test apparatus, and traffic control gates at
each sidebar lane for diverting separate groups of con-
tainers to their corresponding clinical test apparatus. The
invention further relates to a system for supporting utility
installations for the conveyor and its associated traffic
control gates.
[0002] The term "clinical testing" is intended to refer to
hematological tests, tests relating to immunoassay, tox-
icology, urinalysis and any other specific category of test-
ing performed on biological or body material such as
blood, serum, and urine for example. The clinical testing
of blood, serum, urine or other body fluid provides inval-
uable information relative to the health status of an indi-
vidual and clinical test results are commonly used for
diagnostic evaluation, surgical decision making and the
recognition of when a change or changes have occurred
in a patient" health status.
[0003] Clinical testing often involves esoteric and cost-
ly procedures that must produce quality information with
a high degree of accuracy. As new clinical tests are con-
ceived and conventional clinical tests are improved, the
expanding pool of information that is obtainable from var-
ious clinical tests must be weighed against the cost of
obtaining such information. By reducing the cost of clin-
ical tests, such tests can have the widest possible avail-
ability to those individuals who would benefit most from
the tests.
[0004] One known way of reducing the costs for clinical
testing is to perform such tests automatically and as
quickly as possible. Thus diverse clinical test apparatus
have been developed which operate independently of
each other to perform different types of specialized tests
with a minimal amount of personnel. The tests are usually
performed on fluid samples that are contained in sample
tubes, although other containment formats are also used,
especially when the test material is not in fluid form.
[0005] However separate personnel and supervision
teams are generally required to oversee each individual
clinical test apparatus and separate work areas are often
required for each specific category of clinical test appa-
ratus. Thus, a laboratory which is engaged in diverse
clinical testing procedures would require a relatively large
facility space to accommodate the separate clinical test
apparatus.
[0006] In a further attempt to reduce operating costs
for clinical testing a common transport system has been
developed to automatically deliver test material contain-
ers such as sample tubes to a variety of otherwise unre-
lated and independent clinical test apparatus. Such

transport system includes a conveyor adapted to run
along a predetermined travel path with different, unrelat-
ed clinical test apparatus located along the travel path of
the conveyor. Each of the clinical test apparatus is adapt-
ed to operate on a common sample tube that is trans-
ported by the conveyor system.
[0007] The known conveyor systems for delivering
sample tubes to different clinical apparatus are usually
custom built for the particular needs of a test laboratory.
In many instances the construction of conveyor systems
for clinical test apparatus require dedicated installations
of electrical power supply, plumbing service, vacuum and
pressure service. Thus the known conveyor systems
usually have the character of custom design, permanen-
cy and inflexibility once they are installed.
[0008] In WO 96/25712 a conveyor system with a main
line and a spur line is disclosed. This conveyor system,
however, does not offer the possibility to detachably fas-
ten further auxiliary conveyors to the main line.
[0009] It is thus desirable to provide a conveyor system
for clinical testing of biological materials in containers,
which conveyor system can be constructed with modular
stations for each clinical test apparatus, with simplified
installations for plumbing, electricity, vacuum and pres-
sure service that do not require ground, wall or ceiling
installation.

OBJECTS AND SUMMARY OF THE INVENTION

[0010] Among the several objects of the invention may
be noted the provision of a novel conveyor system for
clinical test apparatus, a novel conveyor system that has
a main transport lane and one or more auxiliary lanes
corresponding to each clinical apparatus, a novel con-
veyor system for clinical test apparatus wherein auxiliary
transport lanes are provided alongside main transport
lanes for side by side movement of sample tubes on a
main transport lane and on an auxiliary transport lane, a
novel conveyor system for clinical test apparatus includ-
ing a main transport conveyor and a plurality of separately
run auxiliary conveyors, and wherein each auxiliary con-
veyor is associated with a separate clinical test appara-
tus, a novel conveyor system wherein each auxiliary con-
veyor is provided with traffic control gates including a
diverter gate and an interface gate wherein the diverter
gate selectively diverts sample tubes from the main trans-
port conveyor to the auxiliary conveyor and the interface
gate controls return of the diverted sample tubes to the
main transport conveyor, a novel conveyor system for
clinical test apparatus that also carries its own utility serv-
ice lines such as electrical, plumbing, pressure and vac-
uum lines, a novel system for supporting the utility service
lines, a novel conveyor system for clinical test apparatus
wherein the main transport conveyor is separately driven
by one motor while the auxiliary transport conveyors are
each driven by separate motors, and novel gates for di-
recting sample tubes to selected clinical apparatus for
testing or other functional purpose.
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[0011] Other objects and features of the invention will
be in part apparent and in part pointed out hereinafter.
These objects are met by the conveyor system according
to claim 1.
[0012] In accordance with the present invention, the
conveyor system for clinical test apparatus includes a
main transport conveyor that defines a closed circuit trav-
el path. The closed circuit travel path permits objects that
remain on the conveyor to repeat the travel path when
the conveyor moves in one direction. The main transport
conveyor has straight line paths and curved paths. The
conveyor system also includes a plurality of auxiliary con-
veyors that define a straight line travel path. The auxiliary
conveyors, which are arranged in series with one another
are located alongside the straight line travel paths of the
main transport conveyor. Each auxiliary conveyor trans-
ports an object from one end of the auxiliary conveyor to
the other end without retracing any point of travel when
the auxiliary conveyor is moving in one direction, which
is normally the same direction as the main transport con-
veyor.
[0013] Each of the auxiliary conveyors is controlled by
separate motors or drive means that are preferably in-
dependent of the motor or drive means for the main trans-
port conveyor. In this manner the auxiliary conveyors can
be arranged as modules alongside the main transport
conveyor.
[0014] Separation means are provided between the
main transport conveyor and the auxiliary conveyor ex-
cept at predetermined intersections between the main
transport conveyor and the auxiliary conveyor. Such in-
tersections are defined by gate controlled crossover
openings that permit diversion of sample tubes from the
main transport conveyor to the auxiliary conveyor and
vice versa.
[0015] One of the gate openings is controlled by a di-
vert gate device which has actuatable diversion means
for diverting movement of objects on the main transport
conveyor to the auxiliary conveyor. The diversion means
has one position that blocks off the flow of traffic on the
main transport  conveyor and at the same time directs
such traffic to the auxiliary conveyor. The diversion
means has another position that does not interfere with
traffic on the main transport conveyor and thus permits
such traffic to bypass the auxiliary conveyor.
[0016] Another crossover opening that provides a di-
rect flow path from the auxiliary conveyor to the transport
conveyor is controlled by an interface gate device that is
located upstream of the crossover opening. The interface
gate device as well as the divert gate device cooperate
with label readers for the sample tubes. The sample tubes
are thus rotated at each gate device to enable the label
reader to obtain a reading of the sample tube label.
[0017] A clinical test apparatus or other functional de-
vice which operates on the sample tubes is associated
with each auxiliary conveyor. Thus one auxiliary convey-
or can be associated with a load and unload station for
the sample tubes. Other auxiliary conveyors are respec-

tively associated with different clinical test apparatus that
perform different categories of tests on sample tubes.
[0018] If a sample tube is to be tested by a specific
clinical test apparatus the system programming and the
information on the individual sample tube label will cause
activation of the gates in a manner which will direct the
sample tube to the intended clinical test apparatus while
enabling sample tubes that are not intended to be tested
by a clinical test apparatus to bypass the auxiliary con-
veyor associated with that clinical test apparatus. Thus
the sample tubes will go only to a clinical test apparatus
that is to perform a required test on the sample tube.
[0019] Sample tubes are unloaded from pucks when
they are to be tested by a clinical test apparatus. The
empty puck is reloaded with another sample tube that is
exiting from the test apparatus. Thus the puck remains
on the conveyor during unloading and reloading of sam-
ple tubes. The unloading  and reloading of the pucks is
accomplished by a robotic device that forms no part of
the present invention.
[0020] Although the main transport conveyor and the
auxiliary transport conveyors are separately driven and
each clinical test apparatus operates independently of
the other clinical test apparatus, the movement of all sam-
ple tubes and the operation of all the gates in the conveyor
system is governed by a single process control means
such as a computer.
[0021] Columns which support the conveyor system
also support utility service for the conveyor system such
as electrical lines, plumbing lines, air pressure lines and
vacuum lines. The installation of such utility lines above
ground and on the conveyor columns facilitates servicing
and construction of the conveyor system.
[0022] The invention accordingly comprises the con-
structions herein-after described, the scope of the inven-
tion being indicated in the claims.

DESCRIPTION OF THE DRAWINGS

[0023] In the drawings,

Fig. 1 is a simplified schematic plan view of a con-
veyor system incorporating the present invention;
Fig. 2 is an enlarged simplified schematic plan view
thereof with a reduced number of auxiliary convey-
ors;
Fig. 3 is a front elevational view thereof;
Fig. 4 is a sectional view thereof taken on the line
4-4 of Fig. 3;
Fig. 5 is an enlarged schematic plan view of a divert
gate device employed in the conveyor system;
Fig. 6 is an enlarged schematic plan view of an in-
terface gate device employed in the conveyor sys-
tem;
Fig. 7 is a sectional view taken on the line 7-7 of Fig. 6;
Fig. 8 is a sectional view taken on the line 8-8 of Fig. 6;
Fig. 9 is a fragmentary elevational view of the support
structure for the conveyor system;
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Fig. 10 is a sectional view taken on the line 10-10 of
Fig. 9;
Fig. 11 is a sectional view taken on the line 11-11 of
Fig. 9;
Fig. 12 is a perspective view of the utility support
system of the conveyor incorporating a further em-
bodiment of the invention;
Fig. 13 is a fragmentary elevation view from the left
side of Fig. 12;
Fig. 14 is an end view thereof, showing the utilities
in a cabinet, with portions of the cabinet broken away;
Fig. 15 is an opposite end view thereof, on a reduced
scale, showing the utilities below a drip pan of the
conveyor;
Fig. 15A is an enlarged fragmentary detail partly
shown in section of the structure shown in Fig. 15;
Fig. 16 is a top end view of a support column or stan-
chion of the utility support system;
Figs. 17 and 18 are fragmentary perspective views
thereof showing adjustable securement members
being joined to the support column to support the
utility structure shown in Fig. 12;
Fig. 19 is a pictorial view of the utility structure sup-
ported on the support columns;
Fig. 20 is an enlarged schematic plan view of an
interface gate incorporating another embodiment of
the invention;
Fig. 21 is a sectional view thereof taken on the line
21-21 of Fig. 20;
Fig. 22 is a perspective view thereof;
Fig. 23 is an enlarged schematic plan view of a divert
gate incorporating a further embodiment of the in-
vention; and,
Fig. 24 is a side elevation thereof, partly shown in
section.

[0024] Corresponding reference characters indicate
corresponding parts throughout the several views of the
drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0025] A conveyor system for clinical test apparatus
incorporating one embodiment of the invention is gener-
ally indicated by the reference number 10.
[0026] Referring to Fig. 1 the conveyor system 10 in-
cludes a main transport conveyor 12 defining a closed
circuit travel path in a generally horizontal plane. The
closed circuit travel path permits objects that remain on
the conveyor 12 to repeat the path of travel when the
conveyor 12 is moving in one direction. The closed circuit
travel path includes two straight line paths 16 and 18 and
two curved paths 22 and 24 at respective opposite ends
of the straight line paths 16 and 18.
[0027] An auxiliary conveyor 30, which has a straight
line travel path, is positioned alongside and parallel to
the straight line travel path 16 of the main transport con-
veyor 12. The straight line travel path of the auxiliary con-

veyor 30 permits objects on the conveyor 30 to move
from one point to another without retracing any point of
travel when the conveyor 30 is moving in one direction.
[0028] The auxiliary conveyor 30 is associated with a
load and unload station 40 that represents an initial and
final transport point for sample tubes 106. Robots (not
shown) at the station 40 remove tested sample tubes 106
from the conveyor 30 and replaces them with new sample
tubes 106 to be tested. An auxiliary conveyor 32 is as-
sociated with a clinical test apparatus station 42 which
performs a specific category of tests on a sample tube
106. Additional auxiliary conveyors 34, 36, 38 and 39,
similar to the conveyors 30 and 32 are also provided
alongside and parallel to the straight line paths 16 and
18 of the conveyor 12 in series with the auxiliary convey-
ors 30 and 32. Each auxiliary conveyor 34, 36, 38 and
39 is associated with a clinical test apparatus station such
as 44, 46, 48 and 49 that perform separate and  distinct
categories of clinical tests. However the auxiliary con-
veyors 30-39 associated with the different stations 40-49
are generally similar in operation and construction.
[0029] The main transport conveyor 12 is arranged to
run in a counterclockwise direction, although the direction
of travel is a matter of choice. The auxiliary conveyor 30,
and all other auxiliary conveyors 32-39 preferably run in
the same direction as the main transport conveyor 12.
The auxiliary conveyor 30, which has an upstream end
50 and a downstream end 52, travels in a generally hor-
izontal plane that is preferably coplanar with the travel
plane of the main transport conveyor 12. Pairs of gate
devices 160 and 170 are provided on the conveyor sys-
tem 10 between opposite ends 50 and 52 of any of the
auxiliary conveyors 30-39.
[0030] For purposes of clarity, reference will be made
to a simplified conveyor system as shown in Fig. 2 which
has the same operating structures as the conveyor sys-
tem 10 of Fig. 1, but is more clearly illustrated on a larger
scale than that of Fig. 1.
[0031] The main transport conveyor 12 includes a
known conveyor belt 60. The conveyor belt 60 defines a
main transport lane also indicated by the reference
number 60 since the main transport lane is the path
traveled by objects on the conveyor belt 60. The conveyor
belt 60 is bordered at opposite sides by edge walls 68
and 70 that are generally mirror images of each other.
The edge walls 68 and 70 include ledge portions 76 and
78 (Fig. 4) located at a predetermined height above the
conveyor belt 60 and projecting over the conveyor belt
60. The ledge portions 76 and 78 cooperate with the con-
veyor belt 60 to form a vertical confinement for generally
cylindrical sample tube pucks 100 that travel on the con-
veyor belt 60 and hold a sample tube 106, which can be
of different heights and diameter within a predetermined
size range such as approximately 13 to 16mm in diameter
and 75 to 100mm in height.
[0032] The puck 100 includes resilient biasing means
104 (Fig. 6) which apply a slight retention force on the
sample tube 106. The puck 100 maintains a stable posi-
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tioning of the sample tube 106 as the conveyor belt 60
transports the puck 100 from one location to another
along the conveyor belt travel path. The biasing mean
104 in the puck 100 permits removal and replacement of
the sample tube 106 in the puck 100 as often as is nec-
essary. As used herein the term sample tube 106 is gen-
erally intended to include the puck 100 which holds the
sample tube 106, unless otherwise indicated.
[0033] The auxiliary conveyor 30 includes a known
conveyor belt 120. The conveyor belt 120 defines a side-
bar lane also indicated by the reference number 120
since the sidebar lane is the path traveled by objects on
the conveyor belt 120. The conveyor belt 120 is bordered
on opposite sides by edge walls 128 and 130 (Fig. 4)
similar to the edge walls 68 and 70. The edge walls 128
and 130 include ledge portions 136 and 138 which per-
form the same function as the ledge portions 76 and 78.
[0034] As most clearly sown in Fig. 4 the edge walls
70 and 130 are located adjacent each other between the
edge walls 68 and 128. The adjacent edge walls 70 and
130 function as a separation or segregation means be-
tween the main transport lane 60 and the sidebar lane
120. The adjacent edge walls 70 and 130 include a side-
bar entrance opening 146 (Fig. 2) proximate the up-
stream end 50 of the auxiliary conveyor 30 and a sidebar
exit opening 148 proximate the downstream end 52 of
the auxiliary conveyor 30. The entrance opening 146 and
the exit opening 148 are also referred to as traffic inter-
sections that are controlled by the gate devices 160 and
170.
[0035] The gate device 160, which is also referred to
as a divert gate, is provided at the edge wall 68 of the
transport conveyor 12 in substantial alignment with the
sidebar entrance opening 146 at the upstream end 50 of
the auxiliary conveyor 30. The gate device 170 which is
also referred to as  an interface gate is provided alongside
the edge wall 128 of the auxiliary conveyor 30 a short
distance upstream of the sidebar exit opening 148.
[0036] In order to efficiently control puck traffic at the
intersections 146 and 148 between the main transport
lane 60 and any of the sidebar lanes 120 the gate devices
160 and 170 must obtain a reading of information per-
taining to each sample tube 106 passing through the gate
device. Subsequent action on the sample tube 106 in-
cluding a determination of the travel path, and the un-
loading and/or loading of the sample tubes 106 in the
pucks 100 will be based on the information that is read
from the sample tube 106 at the gates 160 and 170.
[0037] Each sample tube 106 is a reservoir of sample
fluid that is later extracted or withdrawn from the sample
tube at the clinical test apparatus in selected quantities
for whatever tests are to be performed by one or more
clinical test apparatus. Each sample tube 106 thus in-
cludes a label 108 (Fig. 7) with information relating to the
identity of the individual supplying the test sample, the
type of fluid in the sample tube and the type of test or
tests that are to be performed on the material contained
in the sample tube, hereinafter referred to as the label

information. Under this arrangement each sample tube
106 is uniquely distinguishable from other sample tubes
and can be individually identified. The label 108 applied
to the sample tube 106 is preferably in a machine read-
able format such as a known bar code that can be auto-
matically read or interpreted in a known manner by a
known label reading device.
[0038] Thus a label reader device at the gates 160 and
170 will read the sample tube label and communicate the
label information to a system control computer (not
shown) that governs all processing operations performed
by the conveyor system 10 and also governs the accept-
ance of the sample tubes 106 by the respective clinical
test apparatus. The process control computer thus re-
tains the label information and process activity informa-
tion for each  sample tube 106. This information is spe-
cifically used to control the gate devices 160 and 170 to
direct the sample tube 106 to the appropriate clinical test
apparatus in accordance with known programming tech-
niques.
[0039] With regard to the control of puck traffic at the
auxiliary conveyor 30, the divert gate 160 (Fig. 5) includes
three pneumatically controlled plunger devices 180, 182
and 184 of known construction supported on a gate hous-
ing 186. The plunger devices 180 and 182 respectively
include retractable fingers 192 and 194, and the plunger
device 184 includes a retractable divert head 196 with
an inclined surface 198. A puck rotating mechanism 190
is provided on the gate housing 186 between the plunger
devices 180 and 182 to rotate the puck 100 and the sam-
ple tube 106 to allow the sample tube label 108 to be
read by a known label scanner or reader device 200 (Fig.
7) shown at the gate 170 but also provided at the gate
160.
[0040] When the respective fingers 192 and 194 of the
plunger devices 180 and 182 are in a protracted position
as shown in Fig. 5 the combination of the plunger devices
180 and 182 with the puck rotating mechanism 190 con-
stitute a singulator device that enables the label reader
device 200 to read the label of one sample tube 106 at
a time. The retractable fingers 192 and 194 are spaced
apart a distance slightly larger than the puck diameter to
permit the puck rotating mechanism 190 to rotate the
puck 100 between the protracted fingers 192 and 194.
[0041] The puck rotating mechanism 190, which can
be automatically controlled in a known manner for slight
lateral movement toward and away from the main trans-
port lane 60, includes a puck contacting belt 206 driven
by wheels 208 and 210. Then a singulated sample tube
106 has been read by the reader device 200, the finger
194 retracts to permit the singulated sample tube 106 to
move toward the plunger device 184. The finger 192 re-
mains protracted to hold back the non-singulated sample
tubes 106. The protracted or retracted position of the
divert head 196 will determine whether the  singulated
sample tube 106 stays on the main transport lane 60 or
is diverted to the sidebar lane 120. Retracted positions
of the fingers 192, 194 and the divert head 196 are shown
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dotted in Fig. 5.
[0042] If all testing has been completed for the singu-
lated sample tube 106 the divert head 196 (Fig. 5) will
be protracted to block off the main transport lane 60. The
singulated sample tube 106 will thus be diverted to the
sidebar lane 120 of the auxiliary conveyor 30, which leads
to the load/unload station 40. Completely tested singu-
lated sample tube 106 will travel on the sidebar lane 120
to the interface gate 170. If further testing is required for
the singulated sample tube 106 the divert head 196 will
be retracted to enable the sample tube 106 to remain on
the main transport lane 60 and thereby bypass the aux-
iliary conveyor 30 and the load/unload station 40.
[0043] When another sample tube 106 is to be singu-
lated for label reading at the divert gate 160 the finger
194 is protracted and the finger 192 is retracted to permit
the line of sample tubes 106 to proceed to the finger 194.
The finger 192 is then protracted to singulate the next
sample tube 106.
[0044] The interface gate 170 (Fig. 6) includes three
pneumatically controlled plunger devices 220, 222 and
224 of known construction supported on a gate housing
226. The plunger devices 220, 222 and 224 respectively
include retractable fingers 232, 234 and 236. Retracted
positions of the fingers 232, 234 and 236 are shown dot-
ted in Fig. 6.
[0045] One puck rotating mechanism 242, similar to
the puck rotating mechanism 190 is supported on the
gate housing 226 between the plunger devices 220 and
222 and another puck rotating mechanism 244, similar
to the puck rotating mechanism 190 is supported on the
gate housing 226 between the plunger devices 222 and
224. The combination of the plunger devices 220 and
222 with the puck rotating mechanism 242 constitute a
singulator device that enables the label reader device
200 at the gate 170  (Fig. 7) to read the label 108 of one
sample tube 106 at a time, in the same manner as de-
scribed for the singulator device at the divert gate 160.
[0046] The completely tested sample tube 106 is thus
lined up with other sample tubes 106 behind the protract-
ed finger 234 of the plunger device 222 at the interface
gate 170 while the finger 232 of the plunger device 220
is retracted. The retracted finger 232 of the plunger de-
vice 220 is then protracted to singulate sample tube 106,
wherein the sample tube 106 is confined between the
fingers 232 and 234 for rotation by the puck rotating
mechanism 242. The label 108 (Fig. 7) on the rotating
sample tube 106 is read by the reader device 200. The
process or system control computer (not shown) that is
linked to each of the label reader devices 200 maintains
a history of the test activity for each and every sample
tube 106 and a record of all testing not yet performed on
any sample tube.
[0047] If there is a confirmation at the interface gate
170 that all testing has been completed for a singulated
sample tube 106 as determined during the label reading
operation at the puck rotating mechanism 242, then the
sample tube 106 is withdrawn from the puck 100 by a

robot (not shown) while the puck 100 is singulated at the
puck rotating mechanism 242. The unloaded puck 100
with exposed biasing spring 104 (Fig. 6) remains on the
auxiliary conveyor 30 due to the vertical confinement pro-
vided by the ledges 136 and 138 (Fig. 4) at the conveyor
edge portions 128 and 130.
[0048] The unloaded puck 100 (Fig. 6) is then allowed
to pass beyond the singulation point by retraction of the
finger 234. The unloaded puck 100 is held from further
movement by the protracted finger 236 at the plunger
device 224. A robot (not shown) places a new sample
tube 106 in the unloaded puck 100 while the puck is re-
strained by the finger 236. The new sample tube 106 in
the reloaded puck 100 is rotated by the rotating mecha-
nism 244 to permit an initial reading of test instructions
and sample identification from the label of the new sam-
ple tube 106. The rotating  mechanisms 242 and 244 can
have separate drive means or be commonly driven from
a single drive means.
[0049] The finger 236 of the interface gate 170 is then
retracted to permit the new sample tube 106 to proceed
through the sidebar exit opening 148 (Fig. 2) to transfer
from the sidebar lane 120 of the auxiliary conveyor 30 to
the main transport lane 60. Other pucks 100 that are lined
up for singulation at the interface gate 170 of the auxiliary
conveyor 30 are similarly processed for reading of their
respective sample tube labels. Thus, sample tubes 106
at the interface gate 170 of the auxiliary conveyor 30 will
be unloaded if their testing is completed or allowed to
pass beyond the gate 170 if further testing is indicated
by the label reader 200.
[0050] The newly loaded sample tubes 106 and the
older retained sample tubes 106 that still require further
testing pass through the interface gate 170 (Fig. 2) at the
load/unload station 40 and exit at the exit opening 148
from the auxiliary conveyor 30 to the main transport lane
60. The main transport lane 60 carries the sample tubes
106 to the divert gate 160 at the intersection of the aux-
iliary conveyor 32 and the main transport lane 60. The
sample tubes 106 are initially held in line at the divert
gate 160 by the protracted finger 194 (Fig. 5). The sample
tubes 106 are then singulated for label reading in a man-
ner similar to that previously described for the divert gate
160 at the auxiliary conveyor 30.
[0051] When the label of a singulated sample tube 106
has been read the process computer receives the infor-
mation and will cause the plunger device 184 to protract
the divert head 196 if the sample tube 106 is to be tested
by the clinical apparatus 42 that is associated with the
auxiliary conveyor 32. Protraction of the divert head 196
will block off the main transport lane 60 and direct the
sample tube 106 onto the sidebar lane 120 of the auxiliary
conveyor 32.
[0052] If the label for the sample tube 106 at the divert
gate 160 of the auxiliary conveyor 32 indicates that the
sample tube 106 is not to be tested by the clinical appa-
ratus associated with the auxiliary conveyor 32 the proc-
ess control computer will cause the divert head 196 to
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be retracted. With the divert head 196 in a retracted po-
sition the sample tube 106 will continue to travel on the
main transport lane 60 thereby bypassing the auxiliary
conveyor 32 and the clinical apparatus 42.
[0053] Assuming the sample tube 106 is to be tested
at the clinical apparatus 42 such sample tube 106 will be
diverted onto the sidebar lane 120 which moves the sam-
ple tube 106 to the interface gate 170. The sample tube
106 is held in line at the interface gate 170 by the pro-
tracted finger 234 (Fig. 6) which holds sample tube 106
and other sample tubes 106 in line for singulation and
label reading in a manner as previously described with
respect to the interface gate 170 at the auxiliary conveyor
30. Label reading at the interface gate 170 is used to
confirm that the sample tube 106 is to be tested by the
clinical test apparatus 42.
[0054] Once the confirmatory reading has been taken
at the interface gate 170 of the auxiliary conveyor 32, a
robot (not shown) will remove the sample tube 106 from
its singulation position for transfer to the clinical test ap-
paratus 42. The unloaded puck 102 remains on the aux-
iliary conveyor 132 due to the vertical confinement pro-
vided by the ledges 136 and 138 (Fig. 4) at the conveyor
edge portions 128 and 130. The plunger device 222 (Fig.
6) is then activated to retract the finger 234 and permit
the unloaded puck 102 to travel to the next protracted
finger 236 where it is held back by the finger 236 at the
next puck rotating mechanism 244. The unloaded puck
102 is then reloaded with a sample tube 106 that has
already been tested at the clinical test apparatus 42.
[0055] It should be noted that the sample tube 106 that
was robotically removed from the puck 100 at the singu-
lator mechanism for transfer to the  clinical test apparatus
42 is generally not the same sample tube 106 that is
loaded in the empty puck 102 when the empty puck 102
is at the rotating mechanism 244 (Fig. 6). The unloading
of the sample tube 106 from a puck 100 and the reloading
of the puck 100 with a different sample tube 106 is due
to the clinical test apparatus 42 being operated in con-
tinuous fashion.
[0056] Thus the clinical test apparatus 42 receives in-
put sample tubes 106 to be tested simultaneously as it
delivers output sample tubes 106 that have been tested.
The label of the sample tube 106 that is at the puck ro-
tating mechanism 244 is read by the label reader device
at the puck rotating mechanism 244 and provides infor-
mation to the process computer that the sample tube 106
has been tested at the clinical test apparatus 42. The
plunger device 224 (Fig. 6) is then activated to retract
the finger 236 and permit the sidebar lane 120 of the
auxiliary conveyor 32 to move the sample tube 106
through the exit opening 148 of the interface gate 170
onto the main transport lane 60 in the direction of the
clinical test apparatus.
[0057] The main transport lane 60 will carry the sample
tube 106 to the next intersection that is governed by the
next divert gate 160, namely the auxiliary conveyor 34
(Fig. 1) that is associated with the clinical test apparatus

44. Depending upon the information on the label 108 of
the sample tube 106 and the information stored in the
process control computer memory, the sample tube 106
will be either diverted onto the auxiliary conveyor 34 or
allowed to stay on the main transport lane 60. If the sam-
ple tube 106 does not require any further testing it will
not be diverted to any other auxiliary conveyors associ-
ated with clinical test apparatus and will usually be di-
verted to the auxiliary conveyor 30 for unloading at the
unload station 40.
[0058] Each of the auxiliary conveyors 30-39 is pow-
ered by separate and independent motor devices. Thus
the inclusion of additional auxiliary conveyors into the
conveyor system 10 can be easily accomplished since
the adjacent edge walls 70 and 130 of the main conveyor
and the auxiliary  conveyor can be detachably fastened
together in any suitable known manner. Furthermore, the
extrusions which form the edge walls 68, 70, 128 and
130 can be formed in standard sizes with and without the
exit and entrance openings 146 and 148 to facilitate the
addition of any other auxiliary conveyors.
[0059] If desired, auxiliary conveyors can be provided
not only for transfer of tubes to clinical test apparatus but
also for transfer of tubes to stations that perform other
functions that may be considered beneficial for the
processing of the sample tubes. For example, the next
sequential station 42 from the load and unload station 40
rather than being associated with a clinical test apparatus
can be used as a label check station for the purpose of
checking whether a sample tube label 108 has a proper
bar code, whether the label 108 has been properly affixed
to the sample tube 106 and whether any other identifica-
tion function is lacking in connection with the sample tube.
The label check station will operate to remove any ques-
tionable sample tubes 106 from the conveyor system for
remediation or disposal. The label check station will also
operate to confirm that a sample tube has been properly
labeled, and upon such confirmation the sample tube will
be returned to the main transport lane 60.
[0060] Another embodiment of a divert gate is gener-
ally indicated by the reference number 330 in Fig. 23.
The divert gate 330 is provided at the edge wall 68 of the
transport conveyor 12 in substantial alignment with the
sidebar entrance opening 146 at the upstream end 50 of
the auxiliary conveyor 30. The divert gate 330 (Fig. 23)
includes three pneumatically controlled plunger devices
332, 334 and 336 of known construction supported on a
gate housing 338. The plunger devices 332 and 334 re-
spectively include retractable fingers 340 and 342, and
the plunger device 336 includes a retractable divert head
344 with an inclined surface 346.
[0061] Referring to Fig. 24 a strip of tape 350 is secured
to an inside surface 352 of the edge wall 70 directly across
from the plunger devices 332 and 334. The tape 350
constitutes a contact surface that makes slight contact
with the periphery of the pucks 100 when the pucks are
directly across from the plunger devices 332 and 334.
The movement of the conveyor belt 60 along with the
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slight touching of the tape 350 against the periphery of
the pucks 100 causes a slight rotation of the pucks 100
as they move on the conveyor belt 60 past the tape 350.
[0062] A known label scanner or reader device 356
(Fig. 23) reads the bar code label 108 of a puck 100 that
is held in position between the protracted fingers 340 and
342. A mirror 358 (Figs. 23 and 24) is supported on a
horizontal surface 360 of the edge wall 70 across from
the plunger devices 332 and 334. The mirror 358 is po-
sitioned to reflect the bar code 108 of the sample tubes
106 when the bar code 108 is positioned in front of the
mirror 358. Under this arrangement a bar code reading
of the sample tube 106 can be obtained by the label scan-
ner device 356 when the bar code label 108 faces the
scanner device 356 or when the bar code label 108 faces
the mirror 358. The slight rotation of the puck 100 by
contact with the tape 350 facilitates reading of the bar
code label 108 by the reader device 356. Thus the divert
gate 330 does not require the puck rotating mechanism
190 of the divert gate 160.
[0063] If the bar code label 108 is oriented in a position
that does not permit the scanner device 356 to obtain a
reading of the bar code label 108, then the puck 100 will
not be diverted to the side bar lane 120 and will remain
on the main transport lane 60. However based on past
performance there is a 95% chance that the sample tube
106 will have an orientation that permits the reader device
356 to obtain a reading of the bar code label 108.
[0064] When the respective fingers 340 and 342 of the
plunger devices 332 and 334 are in a protracted position,
the combination of the plunger devices  332 and 334
constitute a singulator device that enables the label read-
er device 356 to read the bar code label 108 of one sam-
ple tube at a time. The retractable fingers 340 and 342
are spaced apart a distance slightly larger than the puck
diameter to permit the puck to rotate slightly between the
protracted fingers 340 and 342 as previously described.
[0065] When the retractable finger 340 is in a protract-
ed position as shown in Fig. 23 it retains the queue of
pucks 100. Thus after a puck 100 has been singulated
between the fingers 340 and 342 the puck label is read
and the finger 342 can be retracted to release the singu-
lated puck. If the bar code information indicates that the
singulated puck should be diverted from the main trans-
port lane 60 to the sidebar lane 120 the divert head 344
will remain in a protracted position to divert the singulated
puck 100 in the manner shown in Fig. 23. If the bar code
label information on the singulated puck 100 indicates
that the puck 100 should remain on the main transport
lane 60 the divert head 344 will be retracted to enable
the singulated puck 100 to continue being moved on the
main transport lane 60.
[0066] Regardless of whether the singulated puck 100
is or is not diverted from the main transport lane 60 to
the sidebar lane 120 the puck 100 will pass across a
beam 364 (Fig. 23) of a sensor 366. The sensor 366 upon
sensing the puck 100 will signal the control means (not
shown) of the conveyor system 10 to activate the plunger

334 to protract the finger 342 as shown in Fig. 23 for
singulation of another puck 100 in the queue of pucks
held back by the finger 340. The plunger device 332 will
thus be activated to retract the finger 340 to enable the
leading puck 100 in the queue of pucks that are held back
by the finger 340 to move into engagement with the now
protracted finger 342.
[0067] The sensor device 370 senses the presence of
a puck 100 that has progressed to the finger 342 and
signals the control means to activate the plunger device
332 to protract the finger 340 thereby singulating the  pro-
gressive puck 100 between the protracted fingers 340
and 342. Another sensor device 372, in alignment with
the plunger device 332 senses the presence of a puck
100 upstream of the protracted finger 340 to recognize
that the sensed puck is being held back by the protracted
finger 340.
[0068] Another embodiment of the interface gate is
generally indicated by the reference number 380 in Figs.
20-22. The interface gate 380 includes a star wheel de-
vice 382 (Fig. 22) rotatable on a fixed support plate 384.
The support plate 384 constitutes a portion of the gate
housing for the interface gate 380 that is joined to the
edge wall 128 (Fig. 21) of the sidebar conveyor belt 120.
[0069] The star wheel device 382 (Fig. 21) includes an
upper rotatable plate 388 having four radially spaced
sample tube recesses 392 shown in phantom outline in
Fig. 20. The sample tube recesses 392 are wider than
the sample tubes 106 and do not contact any portion of
the sample tubes 106. The recesses 392 are also nar-
rower than the outside diameter of the pucks 100, as
most clearly shown in Fig. 20 to prevent the puck from
elevating above the recesses 392 when a sample tube
106 is withdrawn from a puck 100.
[0070] Four generally triangular segments 398 are
each secured to the upper rotatable plate 388 such that
one of the segments 398 is provided between any two
consecutive sample tube recesses 392. The segments
398 have a vertical thickness that is slightly less than the
distance between the upper rotatable plate 388 and the
fixed lower plate 384. The segments 398 are thus freely
movable with the rotatable upper plate 388 relative to the
fixed lower plate 384.
[0071] Referring to Figs. 21 and 22 a shaft 402 has an
upper end keyed to the center of the upper rotatable plate
388. An opposite lower end of the shaft 402 is keyed to
a pulley 404 driven by a motor 406 (Fig. 22) via a belt
408. Thus the motor 406 rotates the upper plate 388 and
the segments 398 in a counterclockwise direction as
shown in Fig. 22.
[0072] Referring again to Figs. 21 and 22 a puck rotat-
ing collar 414 with peripheral "O" rings 416 is spaced
between the upper plate 388 and the fixed lower support
plate 384. A sleeve 412 concentric to the shaft 402 and
freely rotatable relative to the shaft 402 has an upper end
keyed to the puck rotating collar 414. A pulley 418 is
formed at an opposite end of the sleeve 412 and is ro-
tatable in a clockwise direction by a motor 420 via a belt
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422 that passes around a motor pulley 424. The collar
414 is thus rotatable by the motor 420 between the upper
plate 388 and the lower plate 384 in a clockwise direction
as shown in Fig. 22.
[0073] A pair of biasing units 430 are provided on the
fixed lower support plate 384 to bias the pucks 100
against the puck rotating collar 414 when the pucks 100
are guided past the biasing units 430 by the star wheel
device 382. Each biasing unit 430 includes a plate 432,
slidable in a recess 434 of the lower support plate 384.
A pair of biasing rollers 435 are rotatably mounted on the
support plate 384 to engage a surface portion of the
pucks 100 that is opposite the puck rotating collar 414,
to urge the pucks against the collar 414. The slide plate
432 has a guide slot 436 that receives spaced guide pins
438 fixed to the lower support plate 384 that permit the
slide plate 432 to move toward the pucks 100 with a lim-
ited range of movement. A pair of biasing springs 440
are secured at one end to a post 442 on the slide plate
432 and at an opposite end to a post 444 on the support
plate 384 to urge the slide plate 432 and the rollers 435
toward the pucks 100.
[0074] Referring to Figs. 20 and 22 a deflector member
446 on the edge wall 130 of the side bar lane 120 deflects
a puck 100 from the sidebar lane 120 into a tube recess
392 of the star wheel device 382.
[0075] A sensor 450 at the gate 380 (Fig. 20) senses
that a sample tube 106 has entered the tube recess 392
at the 5 o’clock position of the star wheel device 382. The
sensor signals the control means for the conveyor system
10 to actuate the motor 406 to rotate the star wheel device
382 and the  entered puck 100 approximately 90 degrees
to the 2 o’clock position of Fig. 20. The biasing unit 430
at the 2 o’clock position urges the entered puck 100
against the puck rotating collar 414 to rotate the sample
tube 106 for bar code reading purposes.
[0076] A sensor 452 at the gate 380 senses the pres-
ence of the rotating sample tube 106 and signals the
control means of the conveyor system 10 to cause the
bar code reader device (not shown) to read the bar code
of the rotating sample tube 106 in the 2 o’clock position.
A robot (not shown) removes the sample tube from the
puck in the 2 o’clock position and transfers such sample
tube to an analysis system (not shown) for processing.
Thus the puck at the 2 o’clock position of the star wheel
device 382 in Fig. 20 is emptied of its sample tube. The
sensor 452 senses the removal of the sample tube from
the puck 106 in the 2 o’clock position and signals the
control means for the conveyor system 10 to cause the
motor 406 to rotate the star wheel device 382 another 90
degree increment to the 11 o’clock position of Fig. 20.
[0077] A sensor 454 at the gate 380 senses that there
is no sample tube in the puck 100 at the 11 o’clock po-
sition of Fig. 20. A robot (not shown) transfers a proc-
essed sample tube from the sample analysis system at
the gate 380 (not shown) to the empty puck at the 11
o’clock position of Fig. 20. The sensor 454 at the gate
380 senses when the sample tube 106 has been placed

in the puck 100 at the 11 o’clock position and signals the
control means to actuate the motor 406 to rotate the star
wheel device 382 approximately 30 degrees to move the
puck 100 from the 10 o’clock position into alignment with
the biasing unit 430 at the 9 o’clock position of Fig. 20.
The biasing unit 430 at the 9 o’clock position urges the
puck 100 against the puck rotating collar 414 to rotate
the sample tube 106 to permit a bar code label reading
of the sample tube 106 by a scanner (not shown).
[0078] After the bar code label of the puck 100 in the
9 o’clock position has been read by the scanner device,
the control means actuates the motor 406 to rotate the
star wheel device 382 to the 7 o’clock exit position as
shown in Fig. 20. The puck 100 can thus exit the interface
gate 380 at the 7 o’clock position to move onto the sidebar
lane 120. Further rotation of the star wheel device 382
will not begin until the 7 o’clock position is empty. Thus
a sensor device 456 at the gate 380 senses when the
puck 100 has left the 7 o’clock exit position of the star
wheel device 382.
[0079] Under this arrangement, each time the star
wheel device 382 indexes 90 degrees an additional puck
100 can be diverted by the deflector member 446 into
the 5 o’clock position of the star wheel device 382 as
shown in Fig. 20 for pick-up of a sample tube from the
diverted puck and replacement of another sample tube
in the empty puck as previously described. It should also
be noted that a puck entering the gate 380 can exit the
gate 380 without removal of its sample tube 106 if the
information read on the bar code label 108 indicates that
the tube 106 is not to be processed by the analysis system
at the gate 380.
[0080] The main transport conveyor 12 and the auxil-
iary conveyors 30-39 are commonly supported on iden-
tical column members 360 (Figs. 9-12) that are spaced
a predetermined distance from each other. The column
members 360 are a known structure for supporting con-
veyors. As shown in Figs. 16-18, the column member
260 includes vertical slots 262 that are open at a top end
of the column. The slots 262 are engageable by a rec-
tangular securement plate 264 having an opening 266
for a fastener 268.
[0081] The securement plate 264 can be installed in
the vertical slot 262 at the top end of the column 260, or
if desired, the plate 264 can be initially installed with the
narrow side up in the slot 262. The securement plate 264
can then be rotated in a known manner to a locking ori-
entation as shown in Fig. 18.
[0082] Bracket members 270 (Fig. 4) are provided near
an upper end of each of the columns 260 to join the edge
wall 68 of the conveyor 12 to the column 260. The adja-
cent edge walls 70 and 130 are integrally joined in any
suitable known manner.
[0083] For example, although not shown, the fasteners
268 can be passed through the bracket members 270
(Fig. 4) to access one or more of the securement plates
264 in one or more of the vertical slots 262 of the column
members 260.
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[0084] In addition a joining member 274 (Figs. 7 & 8),
which supports the conveyor 12, joins the edge wall 68
to the edge wall 70. Another joining member 276, which
supports the auxiliary conveyors 30-39, and is similar to
the joining member 274, joins the edge wall 128 to the
edge wall 130. Thus the bracket members 270 extending
from the column members 260 support the conveyors 12
and 30-39 as well as the respective edge walls 68, 70,
128 and 130 in cantilever arrangement with respect to
the column members 260.
[0085] It will be noted that the edge walls 68, 70, 128
and 130 as well as the bracket members 270 and the
joining members 274 and 276 can each be formed as
extrusions of predetermined length.
[0086] A drip pan 278 (Figs. 4 & 15) for collecting any
drippage from the conveyor can also be secured to the
columns 260 below the conveyor. Thus, referring to Fig.
15, the securement plate 264 and the fastener are used
in the manner previously described to secure the drip
pan 278 to the column 260.
[0087] Service support brackets 290 (Figs. 9, 15 &
15A) are joined to the column members 260 between the
bracket members 270 (Fig. 4) and a base portion 300
(Figs. 9 & 15) of the column members 260, also using
the securement plate 264 and the fasteners 268 to lock
onto the column members 260. The service support
brackets 290 (Figs. 9, 15 & 15A) hold boxes 306 for elec-
trical service, conduits 308 for air pressure and vacuum
service and  conduits 312, including a waste line 312A,
for plumbing service to the conveyor system 10 and to
any of the clinical test apparatus associated with the con-
veyor system 10. Any suitable known valving, switches
and solenoid devices 313 (Figs. 13 & 14) are provided
on the conduits 306-312 to control the utility service to
the conveyor system 10.
[0088] Under this arrangement all utilities which serv-
ice the conveyor system 10 are carried by the support
columns 260 of the conveyor system. No extraneous
drops, cords or wires need be suspended over the con-
veyor or recessed in the ground below the conveyor. In
addition much if not all of the cabinetry for the conveyor
can be supported by the support system in the manner
shown in Figs. 3, 9, 14, 15, 15A and 19.
[0089] Some advantages of the invention evident from
the foregoing description include a conveyor system hav-
ing a main transport lane and a sidebar lane that are
substantially parallel to each other and operate side-by-
side, a novel conveyor system which includes a main
transport conveyor that runs in an endless circuit and
auxiliary conveyors provided alongside the main convey-
or at the straight line paths of the main conveyor to permit
crossover between the main conveyor and the auxiliary
conveyor and vice versa, a novel conveyor system
wherein the main conveyor and auxiliary conveyors are
each powered by separate motors, a novel conveyor sys-
tem wherein the main conveyor and the auxiliary con-
veyor can be built as modules to permit inclusion of any
selected number of auxiliary conveyors as well as the

elimination of unwanted auxiliary conveyors should they
no longer be needed at some future time, a novel con-
veyor system having traffic control gates that can be po-
sitioned directly alongside the main conveyor and the
auxiliary conveyor, a novel conveyor system having traf-
fic control gates wherein two puck rotating mechanisms
can be incorporated in a single gate operating from a
single motor, a novel conveyor system having utility serv-
ice connected to column supports for the conveyor for
convenient access  to such utility service and convenient
installation of such utility service, and a novel conveyor
system that provides common transport of sample tubes
to different clinical apparatus and provides for the by-
passing of such clinical apparatus if tests are not required
at a particular clinical test apparatus.
[0090] In view of the above, it will be seen that the
several objects of the invention are achieved and other
advantageous results obtained.
[0091] As various changes can be made in the above
constructions without departing from the scope of the in-
vention, it is intended that all matter contained in the
above description or shown in the accompany-ing draw-
ings shall be interpreted as illustrative and not in a limiting
sense.

Claims

1. A conveyor system for clinical test apparatus com-
prising,

a) a main transport conveyor defining a closed
circuit path of travel in a generally horizontal
plane, the closed circuit path of travel permitting
objects on the conveyor to repeat the path of
travel when the conveyor is moving in one di-
rection, the closed circuit path of travel including
a straight line path and a curved path,
b) a plurality of auxiliary conveyor modules, each
comprising an auxiliary conveyor defining a
straight line path of travel in a generally horizon-
tal plane, the straight line path of travel permit-
ting objects on the conveyor to move from one
point to another without retracing any point of
travel when the conveyor is moving in said one
direction, said auxiliary conveyor having an up-
stream end and a downstream end relative to
said one direction of movement,
c) said auxiliary conveyor being positioned
alongside the straight line path of travel of said
first transport conveyor to run in the same direc-
tion as said first conveyor,
d) segregation means between the straight line
path of said main transport conveyor and said
auxiliary conveyor for normally preventing ob-
jects from said transport conveyor from moving
onto said auxiliary conveyor and vice versa,
e) said segregation means including first and
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second openings spaced a predetermined linear
distance from each other along said straight line
path,
f) a divert gate device provided at one of said
openings proximate an upstream end of said
auxiliary conveyor, said divert gate device hav-
ing diversion means for diverting movement of
objects on said main transport conveyor through
said one of said openings in said segregation
means to said auxiliary conveyor,
g) an interface gate provided downstream of
said one opening and upstream of said other
opening in said segregation means, and
h) said other opening providing a flow path that
leads directly from said auxiliary conveyor to
said main transport conveyor,

said conveyor system including first motor means
for moving said main transport conveyor and second
motor means independently operable of said first
motor means for moving said auxiliary conveyor of
said auxiliary conveyor modules said auxiliary con-
veyor modules being detachably fastened to said
main transport conveyor.

2. The conveyor system as claimed in claim 1 wherein
said divert gate has a first protractible and retractable
hold back means having a protracted position for
holding back the movement of objects on said main
transport conveyor as said objects approach said
divert gate, said first hold back means being opera-
ble independently of said diversion means.

3. The conveyor system as claimed in claim 1 wherein
said diversion means includes a protractible and re-
tractable diversion member having a protracted po-
sition for diverting movement of objects on said main
transport conveyor to said auxiliary conveyor and a
retracted position wherein objects on said main
transport conveyor can continue to move on said
main transport conveyor past said divert gate device
through said one of said openings in said segrega-
tion means.

4. The conveyor system as claimed in claim 1 said plu-
rality of said auxiliary conveyor modules is positioned
alongside the straight line path of travel of said main
transport conveyor in series such that each of said
auxiliary conveyors is at a different location along
the closed circuit path of travel of said main transport
conveyor  and each of said auxiliary conveyors has
one of said divert gates and one of said interface
gates and a set of said first and second openings is
provided between each of said auxiliary conveyors
and said main transport conveyor.

5. The conveyor system as claimed in claim 1 including
support means for supporting said main transport

conveyor and said auxiliary conveyor in cantilever
arrangement.

6. The conveyor system as claimed in claim 5 wherein
said support means includes a base position for
ground contact, said support means including
means for supporting utility service including plumb-
ing, electrical and pneumatic pressure lines between
said base portion and said main transport conveyor
such that said utility service for said conveyor system
is above ground.

Patentansprüche

1. Förderanlage für eine Vorrichtung für klinische
Tests, welche aufweist:

a) einen Haupttransportförderer, der eine ge-
schlossene Kreislauf-Fahrstrecke in einer im
Allgemeinen waagrechten Ebene definiert, wo-
bei die geschlossene Kreislauf-Fahrstrecke er-
möglicht, dass Gegenstände auf dem Förderer
die Fahrstrecke wiederholen können, wenn sich
der Förderer in eine Richtung bewegt, wobei die
geschlossene Kreislauf-Fahrstrecke eine ge-
radlinige Strecke und eine gekrümmte Strecke
aufweist,
b) mehrere Hilfsförderermodule, von denen je-
des einen Hilfsförderer aufweist, der eine gerad-
linige Fahrstrecke in einer im Allgemeinen
waagrechten Ebene definiert, wobei die gerad-
linige Fahrstrecke ermöglicht, dass sich Gegen-
stände auf dem Förderer von einem Punkt zu
einem anderen bewegen, ohne sich noch ein-
mal zu irgendeinem Punkt der Fahrstrecke zu-
rückzubewegen, wenn sich der Förderer in die
eine Richtung bewegt, wobei der Hilfsförderer
relativ zu der einen Bewegungsrichtung ein
stromaufwärtiges und ein stromabwärtiges En-
de aufweist,
c) wobei der Hilfsförderer entlang der geradlini-
gen  Fahrstrecke des ersten Transportförderers
derart angeordnet ist, dass er in dieselbe Rich-
tung wie der erste Förderer läuft,
d) Trennungsmittel zwischen der geradlinigen
Strecke des Haupttransportförderers und des
Hilfsförderers, um normalerweise zu verhin-
dern, dass sich Gegenstände von dem Trans-
portförderer auf den Hilfsförderer bewegen und
umgekehrt,
e) wobei das Trennungsmittel erste und zweite
Öffnungen aufweist, die in einer vorgegebenen
geradlinigen Entfernung voneinander entlang
der geradlinigen Strekke angeordnet sind,
f) eine Umleitgattervorrichtung, die an einer der
Öffnungen nächst einem stromaufwärtigen En-
de des Hilfsförderers bereitgestellt ist, wobei die
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Umleitgattervorrichtung Umleitmittel zum Um-
leiten der Bewegung von Gegenständen auf
dem Haupttransportförderer durch die eine der
Öffnungen in dem Trennungsmittel zu dem
Hilfsförderer aufweist,
g) ein Übergangsstellengatter, das stromab-
wärts der einen Öffnung in dem Trennungsmittel
und stromaufwärts der anderen Öffnung in dem
Trennungsmittel bereitgestellt ist, und
h) wobei die andere Öffnung einen Durchlauf-
weg bereitstellt, der direkt von dem Hilfsförderer
zu dem Haupttransportförderer führt,

wobei die Förderanlage erste Motormittel zum Be-
wegen des Haupttransportförderers und zweite Mo-
tormittel, die unabhängig von dem ersten Motormittel
betreibbar sind, zum Bewegen des Hilfsförderers der
Hilfsförderermodule  aufweist, wobei die Hilfsförder-
ermodule lösbar an dem Haupttransportförderer be-
festigt sind.

2. Förderanlage nach Anspruch 1, wobei das Umleit-
gatter ein erstes aus- und einfahrbares Rückhalte-
mittel aufweist, das eine ausgefahrene Stellung zum
Zurückhalten der Bewegung von Gegenständen auf
dem Haupttransportförderer, wenn sich die Gegen-
stände dem Umleitgatter nähern, aufweist, wobei
das erste Rückhaltemittel unabhängig von dem Um-
leitmittel betreibbar ist.

3. Förderanlage nach Anspruch 1, wobei das Umleit-
mittel ein aus- und einfahrbares Umleitglied auf-
weist, das eine ausgefahrene Stellung zum Umleiten
der Bewegung von Gegenständen auf dem Haupt-
transportförderer zu dem Hilfsförderer und eine ein-
gefahrene Stellung, wobei sich Gegenstände auf
dem Haupttransportförderer weiterhin auf dem
Haupttransportförderer an der Umleitgattervorrich-
tung vorbei durch eine der Öffnungen in dem Tren-
nungsmittel bewegen können, aufweist.

4. Förderanlage nach Anspruch 1, wobei die mehreren
Hilfsförderermodule in einer Reihe entlang der ge-
radlinigen Fahrstrecke des Haupttransportförderers
angeordnet sind, derart, dass jeder der Hilfsförderer
an einem anderen Ort entlang der geschlossenen
Kreislauf-Fahrstrecke des Haupttransportförderers
angeordnet ist und jeder der Hilfsförderer ein Um-
leitgatter oder ein Übergangsstellengatter aufweist
und ein Satz aus den ersten und zweiten Öffnungen
zwischen jedem der Hilfsförderer und dem Haupt-
transportförderer bereitgestellt ist.

5. Förderanlage nach Anspruch 1, die ein Tragmittel
zum Tragen des Haupttransportförderers und des
Hilfsförderers in einer Kragträgeranordnung auf-
weist.

6. Förderanlage nach Anspruch 5, wobei das Tragmit-
tel einen Basisabschnitt für Bodenkontakt aufweist,
wobei das Tragmittel Mittel zum Tragen von Versor-
gungsdiensten wie Rohrleitungen, Elektroleitungen
und Pneumatikdruckleitungen zwischen dem Basis-
abschnitt und dem Haupttransportförderer aufweist,
derart, dass die Versorgungsdienste für die Förder-
anlage oberirdisch sind.

Revendications

1. Système de convoyeur pour une installation d’essais
cliniques, comprenant :

a) un convoyeur principal de transport définis-
sant un trajet de circuit fermé de déplacement
dans un plan d’une manière générale horizontal,
le trajet de circuit fermé de déplacement per-
mettant à des objets sur le convoyeur de refaire
le trajet de déplacement, lorsque le convoyeur
se déplace dans un sens, le trajet de circuit fer-
mé de déplacement comprenant un trajet en li-
gne droite et un trajet en courbe,
b) un pluralité de modules de convoyeur auxi-
liaire, chacun comprenant un convoyeur auxi-
liaire définissant un trajet en ligne droite de dé-
placement dans un plan d’une manière générale
horizontal, le trajet en ligne droite de déplace-
ment permettant à des objets sur le convoyeur
de se déplacer d’un point à un autre sans re-
trouver un point de déplacement, lorsque le con-
voyeur se déplace dans ledit un sens, le con-
voyeur auxiliaire ayant une extrémité en amont
et une extrémité en aval par rapport audit un
sens de déplacement,
c) le convoyeur auxiliaire étant placé le long du
trajet en ligne droite de déplacement du premier
convoyeur de transport pour aller dans le même
sens que le premier convoyeur,
d) des moyens de ségrégation entre le trajet en
ligne droite et le convoyeur principal de transport
et le convoyeur auxiliaire pour empêcher nor-
malement des objets du convoyeur de transport
d’aller sur le convoyeur auxiliaire et vice versa,
e) les moyens de ségrégation comprenant des
première et deuxième ouvertures à une distance
linéaire déterminée à  l’avance l’une de l’autre
le long du trajet en ligne droite,
f) un dispositif de déviation à porte prévu à l’une
des ouvertures à proximité d’une extrémité en
amont du convoyeur auxiliaire, le dispositif de
déviation à porte ayant des moyens de déviation
pour dévier un déplacement des objets sur le
convoyeur principal de transport vers le con-
voyeur auxiliaire en passant par ladite une des
ouvertures des moyens de ségrégation,
g) une porte d’interface prévue en aval de ladite

21 22 



EP 0 916 952 B1

13

5

10

15

20

25

30

35

40

45

50

55

une ouverture et en amont de l’autre ouverture
des moyens de ségrégation, et
h) l’autre ouverture procurant un trajet d’écou-
lement qui mène directement du convoyeur
auxiliaire au convoyeur principal de transport,

le système de convoyeur comprenant des premiers
moyens à moteur pour déplacer le convoyeur prin-
cipal de transport et des deuxièmes moyens à mo-
teur, pouvant fonctionner indépendamment des pre-
miers moyens à moteur, pour déplacer le convoyeur
auxiliaire des modules de convoyeur auxiliaire, les
modules de convoyeur auxiliaire étant fixés de ma-
nière amovible au convoyeur principal de transport.

2. Système de convoyeur suivant la revendication 1,
dans lequel la porte de déviation a un premier moyen
de retenue déployable et rétractable ayant une po-
sition déployée pour retenir le mouvement des objets
sur le convoyeur principal de transport, alors que ces
objets se rapprochent de la porte de déviation, les
premiers moyens de retenue pouvant fonctionner in-
dépendamment des moyens de déviation.

3. Système de convoyeur suivant la revendication 1,
dans lequel les moyens de déviation comprennent
un élément de déviation déployable et rétractable
ayant une position déployée pour  un mouvement
de déviation des objets sur le convoyeur principal de
transport vers le convoyeur auxiliaire et une position
rétractée, dans laquelle des objets sur le convoyeur
principal de transport peuvent continuer à se dépla-
cer sur le convoyeur principal de transport au-delà
du dispositif de déviation à porte en passant par la-
dite une des ouvertures des moyens de ségrégation.

4. Système de convoyeur suivant la revendication 1, la
pluralité des modules de convoyeur auxiliaire étant
placés le long du trajet en ligne droite de déplace-
ment du convoyeur principal de transport en série,
de manière à ce que chacun des convoyeurs auxi-
liaires soit en un emplacement différent le long du
trajet de circuit fermé de déplacement du convoyeur
principal de transport et de manière à ce que chacun
des convoyeurs auxiliaires ait l’une des portes de
déviation et l’une des portes d’interface et un jeu de
première et deuxième ouvertures est prévu entre
chacun des convoyeurs auxiliaires et le convoyeur
principal de transport.

5. Système de convoyeur suivant la revendication 1,
comprenant des moyens de support pour supporter
le convoyeur principal de transport et le convoyeur
auxiliaire en porte-à-faux.

6. Système de convoyeur suivant la revendication 5,
dans lequel les moyens de support comprennent une
partie de socle pour un contact avec le sol, les

moyens de support comprenant des moyens pour
supporter un service de commodité comprenant de
la plomberie, des lignes électriques et pneumatiques
sous pression entre la partie de socle et le convoyeur
principal de transport, de manière à ce que le service
de commodité pour le système de convoyeur soit
au-dessus du sol.
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