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1. Yo, Emilio FERRERO, identificado como aparece al pie de mi firma, actuando
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Industria y Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 02-089584

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCI N
PCT FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 531,
DE FECHA 29 DE AGOSTO DEL 2003, EL TERMINO HABIL SENALADO POR

LA LEY EXPIRA EL 26 DE NOVIEMBRE DEL 2003.

NOTA: Dentro del plazo de los sels (8) maeses sigulentss a partir de la fecha de publicacion
en la gaceta de Propledad Indusirial, deberd solicitar y cancelar el examen de
patentabilidad so pena de que la solicltud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisidon 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
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Bogota D.C., NOVIEMBRE de 2005
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The display drivers are used by the data communication node 42 to activate
a display on the gaming device which indicates that the machine is now in a
bonus mode or condition.

F. FLOOR CONTROLLER

As shown in FIG. 1, the floor controller is directly connected to both the
high speed network 38 and a plurality of gaming devices. The floor controlier is
responsible for monitoring the activity of each of the gaming devices connected
thereto and reporting this activity to the database 32. In addition, the floor
controller is responsible for transmitting a reconfiguration command to a selected
one or more of the gaming devices during certain bonus conditions. These
conditions will be described in detail in the operation section below.

The floor contxoller is connected to the associated gaming devices by
current loop networks. Because of the limitations of the current loop network,
only a predetermined number of gaming devices can be supported on any one
current loop netwosk. In the preferred embodiment, each current loop network
supports up to 64 gaming devices. In order for each floor controller to support
more than this predetermined number of gaming devices, each floor controller is
equipped with a communication board 246, as shown in FIG. 12. The
communication board 246 supports up to 16 scperate current loop networks. The
board is a standard size card that fits into one of the ISA card slots in the back of
the floor controller. The board includes a male edge connector (not shown) which
maies with a female back plane connector (not shown) in the floor controller. The
back plane connector provides the floor controller CPU data, address, and control
lines to the communication board 246 to enable the communication board and the
floor controller CPU to communicate.

The commonication board 246 includes eight separate micsrocontrollers
248A-248H. The microcontrollers communicate with the floor controller through
ISA bus interface logic 247 over buses 249A and 249B. The microcontrollers are
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46. In the preferred embodiment, this program memory includes a nonvolatile
read-only memory (ROM). However, this program memory could also be flash or
"battery” backed RAM in order for the program memory to be updated by the
floor controller. In the event flash or "battery” back RAM is used the floor
controller would download the updated program to the DCN controller and the
DCN controller would overwrite the program memory with the downloaded
program.

The memory 48 also includes system memory, €.g., static random-access
memory (SRAM) for storing the gaming device information. This gaming device
information includes at least the following meters: coins-in, coins-out, coins to
drop, games played, jackpot occurrences. A scparate meter counter is kept in
memory 48 for each of these values. To increase reliability of the data, in the
preferred embodiment, a redundant set of these counters is kept in a physically
scparate memory device within memory 48. Moreover, the memory devices
storing theae counters are noavolatile so that in the event of a power failure the
counts will be retained. The nonvolatile memories can either be battery-backed
SRAM or electrically erasable programmable read-only memory (EEPROM).
Although memory 48 is shown external to DCN controller 46, much if not all of
the memory 48 can be included in the DCN controller 46.

3 NETWORK INTERFACE

The data commanication node 42 also includes a network interface 49 for

connecting the data communication node 42 to the associated floor controller.

The network interface is coupled to the floor controller through a personality

Josrd 202, described below.

A more detailed drawing of network interface 49 is shown in FIG. 3. In
FIG. 3, the DCN controller 46 receives data from the floor controller over
conductor 52 which is optically isolated from a connector 51 by optical isolator
circuit 54. The DCN coatroller 46 transmits data to the floor controller over
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571 ABSTRACT

The preseni invention provides an apparatus for detecting
excesxive air in a liquid flow-through tube. The apparatus
mcludes an ultrascnic tranamitter for transmitting vltrasonic
signals and an ultrasonic receiver for receiving ulirssonic
signals, The ultrasonic transmilier and ulirasonic receiver
are separated by the 1V tube. The apparatus further provides
circuit means for generating at loast two transmitting signals
to actuate the ultrasomic transmitter and circuit means for
detecting reccived signals. Mcans are provided for doter-
mining whether the received signal is indicative of sir or
liquid in the IV tubo. The apparatus further relies on loga-
rithmic deloction of air in fluids rathor thap linear detection
which provides a larger safety factor in prediction of air
smbohis.
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32 is esscatially a virtaal hard disk for the floor controllers 18 and 32, the floor
controllers and the file server can be considered a single host computer for the
system 10

B, DATA COMMUNICATION NODE

1. OVERVIEW

In order to communicate with the floor controller, each gaming device
includes therein an electronic module 40, as shown in FIG. 2. This module 40 can
be inserted into a variety of pre-existing gaming devices. The module allows the
host computer to uniquely identify the gaming device on the network, including
the device type. The module 40 includes two main subcomponents: a data
commaunication node 42 and a player tracking module 44. The data
communication node 42 keeps track of the coins-in, coins-out, coins to drop,
games played, jackpot occurrences and other related functions of the associated
gaming device. The player tracking module 44 keeps track of the player that is
playing the associated gaming device. Together, the data communication node 42
and the player tracking module 44 allow the floor controiler connected to the
associated gaming device to monitor and control the activity of the gaming
device. The system hereinafter described in detail includes the following
capabilities: slot accounting, player tracking, bonus jackpots and cashless play.

2. CONTROLLER AND MEMORY

The data communication node (DCN) 42 includes a data communication
node controller 46, which in the preferred embodiment is an HD6473238P10
controller manufactured by Hitachi of Tokyo, Japan. The DCN 42 is coupled to
the player tracking controller 44 through bus interface logic 45. The bus interface
logic 45 is conventional interface Jogic including, for example, transceivers, as is
known in the art of digital design. '

A memory 48 is connected to the DCN coatroller 46. The memory
includes program memory for storing program instructions for the DCN controller

Al
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36 then looks up the record associated with the particular gaming device in the
file server 32 to determine the correct fill amount. The terminal 36 also calculates
a theoretical hopper balance for the particular device based on the latest meter
information, as described further below. If the calculation shows a significant
hopper balance, 2 warning is given on the computer screen from which security
can then be alerted.

A fill and jackpot processing terminal 36 prints a fill ticket upon demand.
If the calculated hopper balance was nearly zero, the terminal 36 cause the words
“computer verified” to be printed on the ticket in place of a supervisor’s signature,
In the event that the calculated hopper balance was not near zero, an extra
signature is required to complete the fill transaction. The system follows a similar
procedure for processing hand-paid jackpots.

A dispaich station (not shown) can also be included in the system. The
dispatch station allows the casino to monitor activity on the gaming devices and
"run the casino” from one location. The dispatch station allows the dispatcher to
monitor customer service, maintenance, and security events and direct other
casino personnel to handle these situations appropriately. For example, during
hopper empties (fills) and jackpot events, as indicated by the dispatcher station,
the dispatcher could radio down to the floor to have someone verify the event.
The dispatcher station can also indicate when a machine door is opened without a
technician card insested, for example, in which case the dispatcher could take the
appropriate course of action.

The above-described system 10 is but one embodiment of the system
according to the invention. The system tasks can be allocated in a variety of ways
amongst the system computers including floor controllers 18 and 28, file server
32, pit terminal 34 and fill and jackpot terminals 36. In some cases, the pit
terminal 34 and £ill and jackpot terminals 36 can even be eliminated and their
tasks allocated to the floor controller or file server. In fact, becanse the file server

S
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57 ABSTRACT
Ultregonic bubble detection spparatus utilixes a typl-
cally one-piece, rigid honsing having a channel defined
therein for receiving flow tubing in which bubbles are
to be detected. First and second ultrmsonic sending and
recelving transducers are positioned oo opposite sides
of the channel, with an aperiure communicating be-
twoen each of the transducers and the channel, the
sperture being filled with an clsstomeric material capa-
ble of transmitting ultresonnd energy between the chan-
nel and each transducer means. An air-containing slot
may be positionad at ‘the bottom of the channel to hin-
der the of uvitrasound energy through the
housing from the first to the second transducer by a
route other than one passing through the elastomeric
material, Ao, 3 novel shape for the apertures, and the
elastomeric material filling them, is disclosed.
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According to the description of the present appfication cancer (P1, L32), arthritis
(P1, L19; claim 4) and diabetes (P1, L15; claim 4) are associated with
neuropathic pain. Thus the treatment of cancer, arthritis and diabstes implies the
treatment of the associated pain.

Thus, it is prejudicial to the novelty of the subject-matter of claims 27-33 of the
present application insofar as the same Contracting States are designated.
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The following document (D) is referred to in this communication; the numbering ._

P

will be adhered to in the rest of the procedure: ¥ ;
v
14
D1: WO 9901421 A V3
<3
N
The present application does not meet the requirements of Article 52(1) EPC, 3 ™ ~
because the subject-matter of claims 27-33 does not invoive an inventive stepin % ﬁ 9
the sense of Article 56 EPC. £ 9 B
‘¢ nlk
D1, which is considered to represent the closest prior art, discloses phenylammo:i \{p

derivates (ie P5 L1-15, P31 example 208, P46 claim 4) having the same ring ~
structure as compounds described in claims 27-33 for treatment of cancer (P7 L7 8
claim 26), diabetes (P7 L7, claim 31) and inflammation {Abstract). lg‘
According to the description of the present application cancer (P1, L.32), diabetes
(P1, L15; claim 4) and inflammation {claims 4 and 7) are associated with j
neuropathic pain. Thus the treatment of cancer and diabetes implies the treatment
of the associated paﬁ

‘Compounds defined in claims 27-33 differ from compounds disclosed in D1 in the
substitution of the phenyl rings. However the replacement of a nitrogen containing

obvio el ree

ydefH ¥ o

a

hetero cycle by ancther nitrg?n u_:ntaining hetero cycle or the.reEIacement of an : J‘ﬁ
hydrogen atom by another radical is a matter of regular screening. Jq _':;o- D

’I
o Mo Podde. fan
Furthermore there is no evidence or data in the description of the present G ol ™
application, which suggest that chronic pain at all can be treated by compounds
€
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22 June 2000 (2000-06-22) 13,20

page 1-2; claim 7; example 208
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Bescheid/Protalioll (Antage) Communicstion/Minuisa (Annax) Notification/Prochs-verbal (Annaxe)
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The examination Is belng carried out on the following application documents:

Text for the Contracting States:
ATBECHLICYDEDKES FI FRGB GR IE IT LU MC NL PT SE

Description, pages:

185 as published

Claima, No.:

1-33 as roceived on 14,12.2001 with letter of 12.12.2001
Drawings, sheets:

1/8-8/8 as published

1.) The radical X in formula (1) of claim 1 is not defined. Thus the scope of claims 1-
26 is not clear according to Article 84 EPC. Therefore no examination for those
claims will be performed.

2.) The PCT application WO 00/42029 (D2) published on 20.07.2000 claims the pri-_
ority date of 13.1.1999 and 02.03.1999. It has been supplied to the European
Patent Office in one of its official languages and the national fee pravided for in
Article 22, paragraph 1 or Article 39, paragraph 1 of the Co-operation Treaty has
been paid. The requirements of Article 158(2) EPC are thus fulfilled.

Its content as filed is therefore considered as comprised in the state of the art
relevant to the question of novelty, pursuant to Article 54(3) and (4) EPC. This
earlier application shows:

The use of compounds, as defined in claims 27-33 of the present application, for
the treatment of different types of arthritis (claims 33 and 34), diabetes (claim 39)
and cancer (claim 28).
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Sacacorchos

la presente Invencion se
reflere a un sacacorchos
perfeccionado de los que se
utlizan para extraer el tapdn
dlindrico de corcho de las
botellas de cristal
contenedoras de liquido,
especiaimente de vino.

Es extensamente conodda
b existencia de unos
utensllios denominados
genéricamente sacacorchos,
por ser estos especialmenta
disefiados para extraer los
tapones clliindricos de corcho
de las botellas que taponan,
slendo compuestos
principalmente por un
timbuzon cuyo extremo
puntiagudo se clava en la
superficie del tapdn a
extraer, y tras ia
penetracién manual
efecheda mediante |2
presién y giro efectuado a
tal efecto, dispone tal
elemento de un brazo
extensible articulado, con un
punto de apoyo para el
cuello de la botella, tras lo
cual se predsa efectuar una
fuerza fisica Importante para
efectuar Ia correspondiente
palanca para extraer el
tapén de la botella en
cuestidon, quedando casi
siempre un tramo todavia en
su interior, motivando asi un
esfuerzo  complementario
para su final consecucién.
Este segundo tirbn, motiva
que @ botella se agite
debido al retroceso

resultante de tal accién, con
lo que también se come el
peligro de que se produzca
un vertido Involuntario del
contenido con las
consecuencias que elio
conlleva.

B sacacorchos que la
invencdion propone, ha sido
concebido y estructurado en
orden a resolver esta
problemdtica ya que el
tapdn cilindrico se exirae de
la botella de forma precisa,
coninua y sin forcejeos
Innecesarios ya que dispone
de un mecanismo a modo
de trinquete, que permite su
extraccion ejerciendo
siempre la misma presion o
fuerza por lo que el tapon
sale suavemente y sin
movimientos bruscos,
anulandose asi toda
posibilidad sacudida vy
vertido de su contenido.

La presidn ejercida a la
palanca divide el recomido
de B misma en varas
etapas, cada una de las
cuales el grado de abertura
de B misma es
considerablemente inferior a
la que se debera ejercer en
el de efectuar un Gnico
recorrido, ya que la palanca
se sube y se baja por lo
menos dos veces en cada
sentido, por lo que se
reparte equitativamente la
fuerza total. La
particularidad mas
destacada del presente
sacacorchos  perfeccionado
es que va provisto de un
brazo acanalado y abatible
del cuerpo principal
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which s passed io microprocessor 82.
Microprocessor 82 anslyzes the digital output
from comparsior 88 to determine whether the de-
vica 12 |s safely operaiing without air in tube 14.
This determination s made scconding o an -
gorithm which accounts for the rels of fluld flow
fhrough tube 14 In its analysis In order 1o ignore

analyze the ouiput of delector 10 coming from
comparsior 68 In relation with the input o delsctor
10 beginning at strobe 60,

The detacky 10 wil now be describad In op-

i

in fts operstion deiscitor 10 ls ectivaied by
power from source 5B. IV tube 14 Is opevalively
associated with detactor 10 when |t s inserted into
cavity 28. This inssrtion brings convex-shaped
acoustic jenses 44 and 30 into direct mechanical
coupling with tube 14 and generaias an Interfer-
fit therebaiwesn which heips hoid tube 14 In
28. Door 32 is then closed onio base 22 o
puadostal 85 Into contact whh twbe 14. This
provides s pinching engagement of tube 14
the dismetricelly oppossd pedesials 80
and 88 in addition to the pinching engagement of
ubs 14 betwesn the diametrically opposed lenses
14 and 80.

Operation of device 12 is Intendad to cause

g&ﬁ&

Figure 88 depicts the output 74 of comparator
688 under a fluidn-ine condiion. As discussed
sbove, when there ls fluld in the Ene the output 74
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o aystal 42 by any
an epoxy adhesive well lmown in the pertinent et
Also, for purposes of the present vention crysial
42 can be mads of any well lnown plezn caramic
matertal Further In the preferred embodiment. lens
44 Is formad inio a spherical convex shape with a
relmiive curvature substantially es Indicated In Fig-
we 8. Whing 408 ls provided 10 electrically connect
plaxo-siectric crystal 42 with sppropriste slecironic

An ultresonic receiver is consiructad In & man-
ner simllar  the construcion of the transmitier
and will Include a piazo-gleciric crystal 48 which is

ounted In the housing 40 of branch 28. An acous-
tic lens(§0 Jb attached to crystal 48 and wiing 52 is
provided To elactrically connect crystal 48 with sp-
propriais electronic componenty Lie the compo-
nents of the transmitier the recaiver components
are made of materials well known In the pertinent
art. Specifically crystal 48 Is made of a plezo-
caramic and the apherically ehaped convex lens 60
Is mads of an epoxy materisl which is sttached to
crystal 48 by an epoxy achesive

As an fo the epoxy matedal usad for
scoustic lanses 44 and 50 a
terial may be used. This could lead io a design in
mumhmsunl_npwwmq_u
imo the bass 22 With this configuration plezo-
electfic cystnls 42 and 48 can be respectively
epoxy bondad In a manner well known m the
relavant art, to lenses 44 and 50.

The operxtive placernent of tube 14 nio detec-
tor 10 is best seen In Figure 4 where It can be

appreciated that tube 14 Is positioned in cavity 28
with jens 44 substantisily clamaetrically opposed fo
lons 50. Also, tube 14 Is positionsd to remain in
contact with pedestal 30 when door 32 is moved
into position 1o bring pedestal 30 into contact with
fube 14. As ghown m Figure 4, lens 44 can be
prepocsitioned relative 10 lans 50 to pinch hube 14
thersbatween when the tube 14 Is placed (ko cev-
ity 28. This pinching action causss indentations of
tube 14 at the respeciive Intscfaces of tube 14 with
lens 44 and 50 to esisblish good acoustic coupling
for the detecior 10. Also, this cooperation of struc-

“‘W“m
14 detacior 10 which will help hold tube 14 on
detactor 10

The acoustical coupling of lenses 14 and 50
with tube 14 Is enhanced by ths action of pedesiais
30 end 39 on tbe 14. As seen In Fgure 4, when
pedestsls 80 snd 88 both mais contact with fube
14 they ke lonses 44 and S0 tend to pinch tube
14. This action causes a siight deformation of tube
14 which urgos tubs 14 Into more immedists con-
tact with lenses 44 end 50. As will be apprecisted
by the skilad swean thers we competing con-
cems at pisy In this cooparation. On the one hand
there [s the desire 0 create the mmximum benell-
clsl acousiic coupling siizinable for detector 10,
This requires Intimate contact of lenses 44 and(80)
with tube 14. On the other hand, there Is the desire
1 minimize distortion of whe 14. The mams that
the pinching action of detector 10 on tube 14 must
be flimitad to some exient. The balence of these
spparently competing Interests (s best sitained by
a proper geomebical arangement of the compo-
nents of deisctor 10 needed to accompish Its
intencied operstional specifications.

The prelerred electronic componsntry neces-
sary for activelion of detector 10 Is schematically
shown In Figue 5. R wil be understood by the
sidllad eriesan that all electronic components dis-
closad for this system sre well known in the per-
tinent art and sre commercially avellable. Ag shown
In Fgure 8, tube 14 Is piaced In operative angage-
ment with plem-eleciric crydtaly 42, 48 through the
mechanical coupiing of lanses 44, 50 with wbe 14
in a manner proviously discussed. From the biock
diagram drewing of Figure B8, it can be seen that
plozo-¢laciiic crystal 42 serves a8 an ultrmsonic
trensmitter which generaiss uftrasound energy ac-
cording o nput recalved from crive 54 The output
from drive 34, wiwch 13 input for crystal 2 8 2
siop signal generated by the wterconnection at
drive 54 of powar source 58 with cacilistor 58 and
strobo 60 Specifically power source 58 suppiles
elsctrical power for the systam while csclllstor 58
causes drive 54 o genersle a sinusoidal output at
the resonant frecuency of crystal 42. Simultansous-
ly strobe 80 causes drive 54 10 tum ON or OFF at
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positionad 10 cause a sight indenation of the tube.
This Indentation accomplishes a dual purpose.

Firet, if provides good coupling at the flushed Inter-
face beiween transducer and fluid the which Is

advaniage of the present invention s that it pro-
videa a cost effective ultrasonic air-in-fine detector
which [s ezsily manuischired and easy o use
The preferved embodiment of the ufirasonic air-
in-iine detecior for the present invention used o

on the opposing branch of the U with s associated

tweon the convex lenscs of the ultrseonic trane-
ducer The lansas may contact the tube af substan-
tially right angles to0 the Bne on which the pedestals
contact the tube.

The ultresonic akn-ins detecior of the presant
invontion may also Include electronk circulky
which Is self-lssiing This ssiitest la accomplished
by periadically stopping the Input to0 the ultrasonic
trenemiiter and recognizing that & tranemitier-off
condition s substantislly equivaient to an air-in-iine
condition Accordingly when the recsiver cannot
digtinguish betwsen a tranemitter-on condition and
& ranamitier-0ff condiiion, sither there [s &n al-n-
tine condition or the circultry of the system la
fautty

falerence I8 now made to the accompanying
drawings, in which:-

Fgure 1 (8 a front elevational view of the
present invention in operative assoclation with other
eloments of an [V Infusion systam

Fgure 2 Is & perupective view of the detec-
ftor of the present (mvention

Figue 8 is a croseesctional view of the
detector as ssen along the Ine 8-8 In Fgure 2:

Figure 4 is a cross-sectional view of the
detecior =» seen In Figuwve B with a fluid tube
mountad therson and restrainad thersin;

Fgure S Is a block diagram of the electronic
componentry used for the present Invention and

Figues BA, B and C we gaphe of the
outputs of seleciad siectronic components of the
pregent invention

Raterring initially to Figure 1 the alrin-ine de-
tactor of the present Invention gensrally desig-
natad 10, is shown in operstive associstion with an
Intravencus (IV) adminisiration system Specifically
the detector 10 is shown mounted on a medical
device 12. Whils the delscior 10 ol the present
Invention may be used with sny IV irfusion device
k s particularly well sullnd for operstion with a
davice such as the one disciosad In U.8 Patent
?rtﬂmﬂdmlnm1 such a device
12 Is opentiively connected I coopertts with an IV
tube 14 for the purpose of pumping or controling
the flow of fuid through the tube 14. Typleally n
medical procadures, a fluld 16 Is comecied
in fluld communication with tube(11}and hung from
an [V pole 18. The system la then assembled for
the infusion of medical soluions from source 18 to
a patient 20.

Reference to Figure 2 shows that dedector 10
hes a substantislly U-shaped base 22 with two
oppositaly extending branches 24, 28. A cavily 28
8 formed baiwesn branches 24, 26 and & pedosial
30, which ia attached o bass 22 at the botiom of
the U protrudes Into cavity 28. As wil be reedily
appreciated by the skillad artesan base 22 with
branches 24, 28 and pedestal 80 can be of unitery
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- Conexién directa al reset (11) de la maquina
recreativa {pucsta a cero do todos los inte-
mas), permitiendo su pucsta en funciona-
miento después de que la msdiquina quede
paruda o como vulgarmente se dice colgada
permitiendo con un gran ahorro operativo
poner de nuevv en explotacién el recreativo
afectado sin necesidad de esperar la visita
de un téenico de reparacién.

- Conexidén directa de inhabilitacién (12) de
la méquina recreative, permitiendo su inuti-
ligncién desde la central de explotacién sin
necesidad do visita de un téenico de repa-
racién, evitando ol costo de la visita y lay
reclamaciones v pérdidas por mal funciona-
mimto en la explotadén o bien por desn-
cuerdo con el loeal donde se electda ln ex-
plotacién.

- Conexion a la baterfa (13) del sistema para
verificar el huen estedo de la misma, u
ne como e3 sabido por envejecimiento éutng
:Ljnn de almacenar energia ¢ bien, porgue
aute lirulongudns desconexioues de ésta a la
red, s baterfa en wu fundonsnicato norunl
pueda a un nivel de descarga tal que
impida el correcto funcionnmiento del sis-
tema.

Las conexiones antcriormenta descritas sirven
para obtener en ticmpo real, por parte del equipo
instalado en la miiquina recreativa, ¢l buen fun-
cionamicnto y cstudn de los parimetros esenciales
de la mdquina recreative. Estos pardmetros son
almaconndos como dalos légicos en la memorin
RAM dcl sistcma controlador hastn un mdximo
de treinta dias de explotacidn continuada, si bien
catc limite ticne un interds meramente practico
dado que ch cmrso neccsario se podrd multiplicar
egtn capacidad dc almacenamiento por el mero
intercambio de loz chips de mancria RAM por
otroa con meyor capacidad de almacenamiento.
Eguipo u instalar en la central de explotacién

Lar central de explolacién pucde albergame
por su pequefio (aumaiio (ligura 2) en cualquier
despachio de la propin oficina de la ompresa ox-
plotadora y sc componc do un mddulo de comm-
nicaciones (21) en funcién del medio de trans-
misién y/o operador dec redes de comunicacidn
clegido que incluyen uno o vados miédems que a
fu vex van concctados a un controlador (22) que
puede ser una plataforma propiotaria (SUN. Di-
gital, HP} o bien a un ordenador compatible tipo
Macintosh o PC, o bien, utilizando un microcon-
trolador eloctrénico propietario especifico. Como
peril'ério:;_su) para ¢l pleno aprovechamiento del
sislama rerian neccsarios pero no imprescindibles
un monitor de cualgnier tipo que permita visua-
lizar las pantallas de software 3e getién, conirol,
deteccién de fraude y alarmas y una impresora
mejor de color para imprimir los informes de alar-
mas, los listados hinldricos, graficos e histogramms
de los resmltados conipurativos do alarmas y ex-
plotacidn.

En crso de recibir una alarma desde una
méquina recreativa o tragaperras por una ano-
malia detectada, souard una alwrma auditiva y
dptica en cl dicho ordenndor o controlador y se
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citird preferentomente un informe impreso de
inmediato para su verificacién con fecha y hora
del evento, ademits de constar en ln base de datos
hisiérica.

La base de datos histérica seri rclacional y
prescntari por los pardmetros alogidos por el ope-
rador en orden de fechas, codigos de identiicneion
de las indquinag, nombre del locnl donde se ron-
liza lu explotacion, direcciones y teléfonos de los
locales, cidigos de acceso o wimeros del termi-
uul cn el easo de operar u través de compaiifas
telefonicas o celulures, niimoro do permiso do la
npiguing, tipu de mAquina y otros disponibles o
que fucran de interés para la compaiifa explota-
dora, pudiendo sdanis consolidarse los resulta-
dos da varias compadifus explotadoras ¥ recibirse
log dutos en nua goln central e explotacién, con
In consiguiente sinergia y ahorro de costes. La
central de explotacién puede ademds conectarse
por cuslyuier medio de comunicacién 8 un termi-
nal acvesorio (23) Hjo o portétil para que perso-
nas autorizadas puedan acceder mediante claves
ge autorizacién a los datos de la central explota-

ora.
Consullu de los dutos de explotucidn

Los datos pueden ser consnltudos accediendo
al ordenador o microcontrolador propietario a
truvés de un sisteina de acceso jerarquizado por
nivales de forma que sea necesario introducir nna
clave para acceder al programa y sc permita dife-
rente hnportancia en lng consultay en funcidn del
nival jerarquico del operario.

Los mddulos preferentes de consulia pueden ger:

1. Por gemeracidn desde lu mdguina recreativa.

En cuso de existir una alarma en ln méquina
recrealiva, es decir, que se haya detectado una si-
inacién andmaln en Ia explotacién, so enviardn los
cdatoa correspondientes a la alannn detectada, con
expresién de su fecha y hora, poro ademis todos
aquellos derivados do la explotacion almacenados
en la dicha memoria RAM para mcjor verificar
las posibles causas de la anomalia.

2. Por consulta desde la cenlral

I"or consulta desde la central voleAndose an-
Lowiticamente todos aquellos datos derivados de
la explotacién almacenados en dicha memoria
RAM para mcjor verificar las posiblos cauans de
ln apomalfa.

3.Consullas programadas.

Mecdiaute programacidn, enviando la central
al cquipo a instalar cn la maquina registro de las
horar y dias de la scmana cu los cuales el sistoma
enviard log dailos de la explotacién de forma au-
tomiitica y programada a la central.
Manienimienlo y conlrol de lu mdgquina recreativa
por medio del sislema:

1. Resel tolal del controlador de In mdgquinag re-
crealiva

Ocrre con [recuencia que uns descarga
estitica, un microcorte de corriente 0 por apa-
gados y encendidos rdpidos, los sistemas de mi-
croprocesador en los cue suelen cstar basados los
controladores de las méquinas recreativas que-
dan bloqueados v “colgados” dehiendo despla-
zars¢ nn técnico do mantenimicnto con el exclu-
&dvo fin de pulsar el interruptor interno de “reset”
o reinicializacién completa del controlador de Ia
miiquine recreativa. Mediante el mddulo de in-

]
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ULTRASONIC DETECTOR
The present invention relsies to ulirasonic de- opacity ulirasonic sysiams can substantially ignore
teciors for detscting the presence of air in fuld this variable. On the other hand, uniike optical
fubing sysiama which are cperative merely by propardy
The present invention concems devices useful aligning the systam's elements reistive ©© the Muld
for the detection of air embofiams In fiuld Inse. & fubs &n ultrasonic system in scidiiion to proper
More particulsrly the present invention concems aignment of the elsments, must siso establigh
an ulirasonic device which ls angagesbis with a proper impedence maiching Eesentally this
flaxble tubs o determine when sir rather than maane that a cirect ultresonic snergy path must be
fluld, Is flowing through the wbe. The present in- creatsd through the fluid tube betwsen the trene-
vention ks particulerly but not exciusively usefulin 72 mitter and receiver Such a path requires effective
the health cere fleid for detecting air-in<ine con- contact batween all algned slements in the sye-
difions in an IV fube through which madical solu- tern Further [n order to obiain vaiid indications of
tions sre being adminigterad. the .aiin-ine condition, sitemaie paths which e
intravenous (IV) drug delivery systems have sble 0 tmnamit uftrasonic enwrgy between the
uesd In mumarous medical procedures for 0 ransmithr and recsiver and around the thid fube

not sufficiant by Iself For any medicel device to

an concemed. Oparation of the system when ther
i alr in the fluid fne can, as previously mentioned,
have csiastrophic conssquences. Accordingly it is
desirable that an airin-fine detector be sbie o

periodically tast Hiso¥ to ensure Hs proper opers-
flon.

Several devices have been proposed for air-in-
ine deisciors Typicelly such dovices have em-
ployed efther an optical system which depends on
the ight imnamissive characieristics of fluids or an
ultrasonic eystam which depends on the ultrasonic
onorgy tansmissive cheracteristic of fluids. The
present [nvention ia concemed with ultresonic de-
taction of air emboliams In an IV fluid (nfusion tbe.

A major sdventage of using ultrasonic tachnol-
ogy for the detaction of alr in a fluid Ine Is the
inconsequential effect of the fiuld » opacity Unilks
optical systems which are gresily affected by fluld

impedence maiching, the device disciosed in U9
Paont No. 4413988 Incorporzine sn slestomaric
materisl posfioied Beiwesn esch transcucer and
the tube to make direct contact thershatween. U.8.

pose. Further since U 8. Pelent No. 4,418,506 dis-
closes a singis base for supporting both the trane-
mitter and the recalver it alyo discioses a siot
formed thersbetween to_hinder the propagation of
uftrasonic anergy by & route other than through the
elasiomer members which are positioned beiwesn
the recsiver and the transmitier

R s an object of the Invention to provide an
improved ak-in-Ina datecior it s a further object of
this invention i provide an improved dstecior for
detacting air m a fiedble fluld tube

According to one aspect of this invention there
ls provided an ulirssonic detecior for deincting the
prasence of eir in a fuid ine of an NV Infusion
davice which delactor comprises a transmitier and
a receiver which are positioned to pinchingly en-
gage a portion of the fiuid [ine therebstwesn

According to another sspact of this inveniion
there is provided an ultrssonic dedector for defect-
ing alr In fluld tubing charscterised by
& basa formad with a cavity
a transmitter having a convex lens mounted on said
base with axid fens protruding Info said cavity
contact said tube and
8 receiver havng a convex lens mountad on swud
bese with smd lens protuding imo sald cavity o
contact smd tuba and pinchmgly engage ssid tube
between saxd transmitier and sind receiver

According to snother aapect of this invention
thare 8 provicied a detector whorsin the receiver is
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la invencién y unas de tipo RAM por alma-
conamionto temporal de los datos obtenidos
iitiles para conacer la explotacién y sus alar-
mas como sc describird mas adelante.

Un médulo de comunicaciones de gran
alcance (3), bidireccional dotndo de un
mddem purn el cuvio de Loy datoy proceden-
tes del equipo a ingtalar en la nuiquina re-
crcativa hagia la central de la exploiadora,
pddiendo enviarse los mismos por diferentes
medios e funcidn de la disponibilidad y/o
precio de los servicios de telecomnunicacién
disponibles, enumerando como opciones po-
yibles en el estado netual de la téenica cita-
ranos el medio radioeléctrico, ya sea la co-
municacién analdgica o digital (radio punto
multipunto, sistomas do trunking, radio ce-
lular llamads vulgarmente telefonia mévil,
buscapersonas bidirecciounles, conexién a
red telefénica o médems capecinles parn ol
envio de datos por medio de la red cléctrica
de suministro.

Un modnlo de comunicaciones de pequefio
alcance (4) bidireccional dotado do un
mddan que puedo sor radiocléctrico, es-
pecin]l para ¢l envio de datos por la red
cléctrica, enyov objeto o la recepeidn y o
cnvio de datos ¢ ingstrucdones eutre las dife-
rentes maquinas de la misma compaiifa cx-
plotadorn cxistentes en wn mistno local o
locales préximos, de forma que se utilice un
golo equipo de comunicaciones de gran al-
cance como ¢l descrito en el niunero (3) an-
terior, cvitando ¢l uso de muiltiples lncas
o canales, y agrupando por lo tanto en un
cniomo local el envio de datos por un solo
modulo de gran aleance.

Un moduln de aliiwentacioén a la red de co-
rriente alterna o hien obtenidn de ln co-
rriente continue disponible cn ln miquina
recreativa (5) dotado de filtro y estabiliza-
dor de corricnte continus con una hateria en
montajc tampén de formn que caté en carga
permanente y el sistema funcione normal-
mente enviando incluso datos de la explo-
tacién a la central aun faltando ln corricnte
cléctrica a la miquina recreativa.

Los subsistomas (1), (2), (3) y (4) anterior-
mcenle descritos van interconectados entre sf por
un sistcma de dos o niis hilos bidireccional con
niveles léﬁioos TTL o RS232, dependiendo del
medio ntilizado. Tanto los mddulos de comuni-
caciones como ¢l médulo controlador van equipa-
dos con los correspondiontes blindajes para evitar
que se produzcan interferencias clectromngnéticns
0 de radiofrecncncia enire los diferentes médulos.
Ademis s empleardn niiclecs de ferrita de altas
pérdidns para ovitar el blogueo del sistema con-
trolador por la entrada de interferencias debido a
radiacién electromsgndlica de los médulos de te-
lecomuwicacién cu cro de sor inaldmbricos. Es-
tas medidas antiinterferanciag no son vitales paro
majorarAn la finbilidad del invento.

El médulo dc interfase (1) va conectado a
ftravés de un cableado externo (26) y conectn la
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caja (26) donde cstd alojado el cquipo instalado
cn la méquina (figura 3) a los puntos sengibles de
la mAquina recreativa (27) incluyendo los conta-
dores (28) que a modo enunciativo y no limitativo
oen funcién del tipo de nuiquina, fabricanto y da-
tos deseados por Ins compaiiias explotadoras, son
los signicntes:

- Counexién a ln salida {6) que contabiliza lon
impulsos que desde el microprocesador de
la maouina recreative se enviun al contador
de adwisidn (electromecinico o clectrénico)
como contabilided paralelu de éste y sistema
antifraude que detecta Ins manipulaciones
del cableado del citudo contador que sirve
pura la lectura de ln recauduacién por parte
del encargado del local y del cncargado do la
recatdacion. La citada conexidn ird a una
entrads del modulu contrulador gue leerd
en modo continuo la impedancia de salida
del citado contador de torma que la mera
manipulacién del cableado al contador scn
detectado por Ia varincion de impedancia
registrada en el circuito.

- Conuxién para registrar (7) la apertura y
cicrre de In indquina recreativa desde el cir-
cuito existente en la pucrta al modulo de
control correspondiente pormitiendo esta-
blecer cuando he sido visitada y al tiempo
que ha permanecido abierta.

- Conexién para munitorizm:id!:u{S) conli-
mada de In alimentacion de cléctrico
en corrionte altorua de la méguina recrea-
tiva, para detectar cuando la mdquina ha
sido desconcelada o ha fallado In Lenidn do
red v la duracidén de eslos perfodos durante
los cuales cs impoaible 1a explotacién.

- Coucxién al testigo (9) “fuera de servicio™
quc cuando cstd permanentemente encen-
dido sucle indicar averia y por lo Lanto im-
posibilidad de explotacion de la méquina
Asimismo, osta mimmna conoxién cuando
cstd intermilente sucle indicar la condicién
dc “falta do carribio™ o *averin recupera-
ble” de la maAquinn recreativa, lo que per-
mite detecthr con una entrada digital cual-
quicra de eatas dos situaciones anémalas de
explotacién.

- Conexién al contador (10) de pagos o pre-
mios, quc contabiliza los impulsos que desde
el microprocesador de la mdquine recren-
tiva e euvian al contador de pagos (normal-
menta eloctromecinico) como contabilidad
paralela dc este y sistema autifrande que do-
tecta las manipulaciones dol cableado del ci-
tado contador de pugos que sirve la lec-
tura de los premios pagados por la miiquina
al nsuario. La citada conexién ird conec-
tada a una cntrada del modulo controlador
aue leerd cn modo continne la inpedancia
de salida del citado contador de forma que
la mera manipulacién del cablesdo al con-
tador rea detectado por In variacién de im-
pedancia rogistrada an el circuito.
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sc instala ch cualquier mAquina recreativa a con-
trolar. Dicha unidad rauota posee nun conjunto
de interfaces para su concxién a distintas partes
de la mdquina recreativa para la obtencién de da-
tos que son interpretados, procesados y almace-
wclos. Esta unidad remota estd interconectada n
un wédulo de telecommnicaciones bidireccional de
largo alcance para enlazar nuna o varias unidades
centrales, cuyo médan pnede ser radioeléetrico
desde ondas kilométricus u nanoinétricas ya sea
por counmbicacion anslégich o digital, por siste-
mas de trunking, punto multipunto, radio celu-
lar Nlamadn populermente telefonfa mévil, bus-
capersonas hidircecionales, o bien por conexidn
a red telefénica o médems especinles parn envio
de datos pur la red céctrica de suministro quo
permite obtener remotamenie los datos obteni-
dos por el controludor de la unidad remota en
una o varias unidades contrales. Dicha unidad re-
mofa posee adends otro mddulo de comunicacio-
nes de corto ulcance bidireccional que puede ser
radioléctrico o especial para el envio de datos por
red eléctrica, que conecta cutre sf miquinas situa-
cas en un mismo local o locales cercanos, de forma
que lug datos de explotacién se pueden concentrar
¥ ser enviados a la unidad eontral de explotaciéna
través del médulo de telecomunicaciones de largo
alcuuce. Esta unicdad remota incluye también un
mddulu de alimentneién auténomo con una ba-
terfn e permite operar al sistaina adn cuando la
miqguina recreativa wuté desconectada de la. red.

La wiidad remota incorpora viddos mddulos
intcrlf:ius p:;m la e(;’hwléfdu dc los datos de cll?:
cohtndores do medios pigos ¢ ingresos,
teccién de la manipulacién de los circuitos de
los contadores do pagos ¢ ingresos, deteccidn de
apcriura y cierra de la méquina recreativa, de
falta de suministro en la mdquina recreativa de la
red cléetrica, de fuera de servicio o averfns on la
miiquina recreativa, de cstndo bajo en la bateria
internn de ln unidid reruota, de alarma del local.
Adomiy u través de algunos de cstos mdlulos in-
torfaces so puede apagnr, encender y resctonr ln
miquinn recreativa remota cdesde ln unidad cen-
fral. También dewde In unidad ceutral se puede
realizar nin resiet do la unidad remots, poner a
ceru los contadores do pagos e ingresos, desucti-
var y activar la unidad remota, sincronizar In hora
de la unidad remota con la de la central. Dicha
unidad remota tambiéu incorpora mddulos inter-
faces para la concxién de un teléfono de pago,
de un display audiovisual axterno que permite el
cnvio de los contenidoa audiovisuales.

Ealo sistema do gestién, control ¢ inspeccién
de miquinas reereativas con o gin premio estd ca-
racterizado por constur de una o varing unidades
contrales. Dichas unidades centrales poscen uno o
vitdos médulos de conmuicaciones eu funcién del
niedio de Lransminién y/o operador de redes do
conunicacién elegido que a su vez van conectados
ann ordeundor. La wnidad ceniral de explotacién
podrad disponer de uno o vados mistemas satélites
para cfectuar consultns desde dilerentes emnpla-
zawmientos iucluro a través de sistemns portétiles.
La unidnd central recibe y procesa los datos obte-
nidos por las distintas unidades remotas como in-
gresos ¥ pagos, horas do fancionamiento, tiempo
de nso, hora de encendido y apugndo. Horado de
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apertura de la miiquina recreativa remotn, ma-
nipulacién de contadores, averfas, fuera de servi-
cio, falta de red elécirica, alarma del local, bajo
cstado de la baterfa interna del equipo, manipu-
lacién o cambio de lugar de la unidad remota
Este sistema permite estudiar al usuario de las
méquinas por perfiles tules coino zouas, horarios,
tipos de muiguinas y adenuis estudiar en tiempo
real ln evolucién entre los usuarios de los nue-
vus lanzamientos de mAquines recreativas facili-
tando el estudio del mercndo y efectuar modifi-
caciones de los productos con un corto tienpo
de respucsta para mgjorar la aceptacién de los
mizmos pur el piiblico usuario. Ademds cu las
enmpresas explotadoras transforma la oporativa de
la recandacion, mantenimiento y servicio técnico
abandonando los medios manuasles y emnpleando
sistemas de telecomunicaciones para eliminar en
gran nianera los costos derivados de la dispersién
geogrifica derivados de las tarcus de recandacién,
wmantenimiento ¥ servicio técnico. Este sistema,
al controlar en tiempo real la recuudacién y las
alarmus de funciopamieuto, permite planificar la
tesorerfa de lus einpresas explotadoras en funcién
de datos objetivos y conocidos con anterioridad
al acto de la recauducién, realizando unn notable
lahor de sistema antifraude.

Descripcién de los dibujos

El dibujo nimero 1 ¢a un diagrama de blogues
de loz médulos que componen el equipo a insta-
lar en la muiquina recreativa. El dibujo nimero
2 es un diagrama de bloques do la contral de ex-
plotacién. El dibujo niimero 3 es un diagrama
de posible implementacién del equipo a instalar
dentro de la miquina recreativa
Descripcién del modo de realizacién prefe-
rente

Con In presente putente se pretende estable-
cer un sistcma cfectivo y téenicamente finble con
cl fin de solucionar los actnules problemas de la
explotacidn de miquinas recreativas tal y como
han sido definidas con anterioridad.

Equipo & instalar en la méquina (25).

El wicleo de I iuvencién er un pistema a ins-
talar doutro do la méquina recreativa, sca cual
sca su fabricante o antigiiedad, ¥ que va alojado
en una caja, en el interior de la cual se nlojan los
signientes médulos:

Un conjunto de mdédulos de interfase
clectrénico (1) que se encarga, por diversas
conexiones a la méiquina recrentiva o tragna-
perras, cn funcién del tipo o modelo de la
misima dc recoger y enviar sofinles cléctricns
de los circnitos de 1a misma, y adaptar los
niveles impedancia y aislar galvAnicamente
catas conexiones de forma que no alteres el
funcionamiento de la méquina recreativa.

Un médulo controlador (2) cuya realizacién
preferente puede constar de un micro-
procesador con muiltiples entradas/salidas
analégicar y digitales que irdn conectadas
al mddulo de interfase. El controlador es-
tard ademds dotado de un reloj an tiempo
real y un sistema de memorias tipo EPROM
que llevard residente un programa firmware
con el soporte légico adectiado a los filues de

3
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scaftered, and/or atiennated such that the energy scnsed by
the receiving transduccr 452 is leas than the energy received
when air bubbles arc absent. The output signal from the
receiving transducer 452 thus drops as a function of the

14

reduction of the energy transmission owing to the amount of 5 pin 362 defines a p:vnl axis nbuul which the engnging

air beiweon the transducers 451 and 452,

The control system for the pump can be adjusted to
actuate an alarm and/or terminate pump operation when the
output signal from the receiving transducer 452 drops below
a predetermined level. Also, the control systern may actuate
mﬂmnndlmuminmmlpumpql:mimiflbmw
signal from the receiving transducer 452 drops to only &
ﬂ:ghﬂynducedkwl.bultheshghﬂyrdnmdhaloﬂb
signsl exists continuously, or i , throughout a
presclccted time period. 'I'h:swm:ldpemnlulmwlylmlll
bubblo to pass through the sensor without actuating an alarm
or shutting down the pump, but an excessive mumber of
small bubbles in a shon period of time would actuate the
nhrmmdbulmthwnlbpump

The proper scasing of air bubbles in the liquid flowing
wmmummmmﬂm
properly scated within the slot 404 betwoen the
tranaducers 451 and 452, If the tubular wall of the tubing 54
doesnothlwgnodmuetwithlheoppmiksihmlkﬂl
and 422 which define the housing slot 404, then the ultra- 25
somic epergy may be scattered, refleciod, ar otherwise exces-
sively attenuated at the region or regions of poor contact
between the tubing 54 and either or both of the slot walls 421
and 422. This can resnlt in the receiving transducer 452
producing & reduced outpul signal which would be charac-
teristic of air in the liquid flowing through the tubing oven
when there s no air in the tubing. This will cause a false
alarm and/or an unnecessary shutdown of the pump.
Consequoently, it is desirable to insure that the tubing 54 is
pmperlylmdudl.lﬂmudwilhinﬂlemmhlylht

According to the present inveation, a novel mechanism is
pmwdedmmethnthomhngﬂsmdymhd
within the sensor asscmbly slot 404. The mechanism is
provided in the door 90 and incindes and engaging member
3500 (shown removed from the door 90 in FIGS. 13-18 and
shown in the door in FIGS. 4 and 5). The engaging member
500 functions, s explained in detail bereinafter, to properly
seat the ubing 34 within the sensor assembly housing 400
even though the oricntation of the door 90 s it
approaches the sensor sssembly slot 404 (FIG. 5) when the
d:up:mnbomthaoﬂ'ulpi\nllﬁsddnedbylh&mr
pwotpzu?.ﬂl(ﬂa

The memberﬂllhulgmenlly U-shaped 4,
portion 504 (FIG. 15) which has a first leg 321 and a
leg 522. The first leg 521 has » distal ond defining s
contacting the tubing 54. The mm includes a distal planar
end face 524 (FIG. 15), a fine planar side surface 531, and
a second planar side surface 532, Bach planar side surface
531 and 532 oxtends from the planar end facc 524 at an
oblique angle relative to the planar end face 524,

'Ihdmlendofﬂnmndlngmﬂlmmu;am

follower and includes a semi 1 cam

momber S00 can pivot relative
preferred embodiment |llullrnﬂl. the pivot
ongaging member 500 defined by the pin 62 is parallel to
the pivot axis of the door 90 defined by the door pivot pins

10 230 (F1G. 8).

As shown in FIGS. 13, 16, 17 and 18, the engaging
member 500 defines a_blind bore i

(FIGS. S and 13). The

15 the engaging member 500 at the end of the bore S80 and the

side of the cavity 570 dofined by the door 90. The spring 390
functions to bias the engaging member 500 so as 10 pivot
counterclockwise about the pivot axis defined by the pin S&2
as viewed in FIGS. § and 13.

2 Thp spring $90 bisses the cogaging member 500 so that

the semi-cylindrical cam follower surface 540 moves toward
lhchrpwntmd.ﬁmdbylbpwutpmm(ﬁﬁ 5). As
the door 90 is closed, the cam follower surface 540

the outwardly extending cam surface 550 (FIG. 8). The
mﬂmlﬁﬂtbumfnlhwr:mﬁnﬂﬁwm
remain with the cam surface S50 ss the door 90 is
closed through the final few dogrees of rotatioa to the fully
closed position (shown in FIG. 11).

As the door 90 closes and the cam follower surfaco 540
ongages the cam surface 350 (FIG. 8), tbo engagement
between the cam surface 350 and cam follower surface 540
causes the engaging member 500 o pivot clockwise as
viswed in F1G. 8 againat the biasing force of the spring 590.
Allho&:or!ﬂumwdmlhneomphhlthbdchud
position (FIG. 11), the engaging momber 500 is rotated
further in the clockwise direction (as viewed in FIG. 11).
This has (he effect of orienting the engaging member ram on
the distal end of the first leg 521 s0 that it enters the sensor
40 Mescmmbly sint 404 relatively straight and is not shewed
emw.lyloonnndlnrthollmoﬂhollmﬂ

In the prefemred embodiment, the ram at the disial end of
the first leg 521 moves generally along a straight line into the
slot 404 during the last few degrees of door rotation as

49 shown in FIGS. 9-12, The ram planar end face 524 is thus

substantially perpendicular to the longitudinal axis 598 of
the slot 404 when the end face 524 cpiexs the alot 404 as
shown in FIGS. 9-12. Tho engaging momber cnd face 524
thus contacts the tubing 54 in & manner that applies an
inward force against the mbing 54 which is substantially

mqunnmdnhuwm|bllolm This prevents the

member ram end face 524 from exerting a force
upon the tubing 54 in a skewed direction that might push the
tubing 54 toward an imer corner of the slot in & manner that

55 could lead to poor scating contact betweon a portion of the

tubing and portions of one or both of the siot walls 421 and
422

FIG. 9 illusirates the tubing 54 imitially disposed rela-
tively far outwardly in the slot 404. The tubiog 34 may be

follower surface 340 (FIGS. 7, 8, 9, 14, and 15). The ¢ initially located in such a position if the medical technician

ml-qhndnulﬂmfolhwmrfnﬂnundlpmdm
contact a which projects perpendicularly
outwandly lhefmoftbhmun;ch-slﬂudlm
in FIGS. 4, 5, 7, 8 and 11, as the door 90 closes.

does not lake proper care in pushing the tubing further
inwardly when tho tubing is loaded in the pump. However,
even if the tubing 54 is initially poorly loaded as shown in
FIG. 9, the engaging member 500 will still function accond-

As shown in FIGS. 13-15, the engaging member SB0 &5 ing to the present inveation to properly seat the tubiog 54

includes a vertical bore 360 adjacent the inner end of the
second leg 522. The bore 360 is adapted o receive a pivot

within the slot 404 so as ip provids good contact between tha
tubing 54 and the slot sidewalls 421 and
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DESCRIPCION

Sistema de gestién, control e inspeccién de
fraude de explotacion de mdquinas recreativas
y/o con premio por telecontrol.

bjeto de la invencidn

Gextidn, control ¢ inspectidn de fraude de ex-
plotacién de mdquinas recreativas y/o con pre-
mio, por telecontrol, con cl objeto de facilitar la
explotacion, eliminar el frande en lo recalacidn,
coutrol en tiempo real de la recnudacién, nhorro
de costos y estudio de nevos productos para em-
presas del sector do recrentivos y bragnperras.

Actualmente por lu legistucion espadiola cxiy-
ten mAquinas tipo A recrentivie Rin premio, B
recreativas con premio y C que son indquinas con
premios sdlo autorizadas en caginos. La presente
invencién mejora la gesticn de In explotacién de
todo tipo de indquinas recreativas lamadas po-
pilannente tragaperras sin limitarse a la clasifi-
cacidn vigente en el momentu de presentacién de
la patente sobre la explotacion de estas méquinas.
Sector de la técnica

El scctor de la técnica ul que sc rofiere la
presente invendidén os ¢l de la explotadén de
méquinas recreativag con o sin premio.
Antecedentes de la invencidn

La invencién objcto de solicitud de patente
vongistc en un sistema de ingpectidn de fraudo y
control y gestion en ticinpo real de mdquinas re-
creativas entendiendo por wite tipe de wignines
tanto aquellas miquinay destinadas al uso recrea-
tivo mediante el pago por moncins u otros me-
dios d¢ pagio clectrénicos, en lay que w8 ofrece al
usuario uno o vados jucgos, tanto a través de dis-
plays (CRT, plasma, LCD, 'I'F' 0 ansilogos) como
aquellas en las cuales so ufrece un juego dondo una
o varias bolas o pclotns (pinbalis, Aippers, futho-
lines, baloncesto) o de aquellas donde se ¢jercita
la punterfa {dnrdos, tiro con pistolns o asimila-
dos) o aquellas que cxigen la liabilidnd del jugs-
dor mediante el uso de palancas (joysticks) para
la obtcncidn de premios asl como las méquinas
de realidad virtual o simulndoren. También s in-
cluyen dentro de lag aplicaciones posibles de la
Bgunte invencién m uso en las mhguinas “juke-

" llamadss popularmente gramolas tragape-
rras que reproducen selecciones musicales previo
pago del usuario. Las citadas miquinas recrea-
tivas pueden o no premiinr con partidas extm o
devolviendo monedass n los ganadores o regalando
diversos productos.

Eu cuanto a mdquinan con promio vulgar-
mente denominacdas teagnperras se entendordn in-
cluidas aquellas mAquinas en law quo el juga-
dor mediante la introduccién de moncdas n otros
medios de pago por ajemplo tarjotan de Landa
mﬁéticn o microchip o por radiofrecucucia v
mediante la cleccién de combinaciones cunles-
quicra (mimeros, cartay, frutis, colores, o asimi-
ladou) reciben aleatodmnnte premios cn metilico
mediante Ja dovolucién de monedns, o por ARbono
electrénico en atro medio de¢ pugo.

Actualmente la gestiéu de ln explotacién de
las citadas mAquinas exige o desplazamiento
peri6dico de uno o vados operados (recandacion,
averias y mantenimicuto) a los lngares donde las
méquinas estén emplazadas, mientras que la ins-

2
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peccién del fraude es inexintente por falta de me-
dios de comprobaciéu. En el caso de méquinas
recreativas gin premio, nituadas en locales de re-
creativos, los explotudores pueden revisar varias
mAquinas en un visgita, si la axplotadora tiene va-
rias maquinas on un mismo local recreativo. Sin
embargo, en las wmdquinas recreativag con premio
el costo de explotacion ey ain mayor, dada la dis-
persién geogrifiva ul existir un mimero limitado
de mdgninas en wn gran mimero de bares y otros
establecimicntos de hostelerin con grau dispersion
geogriitica,

El control de reeandacién en las dichas
mdguinas s cfectin normalmente mediante un
argueo con Ja reculeceién de las monedas y su con-
fromtacion con In lecturn de un contador que co-
nectado al eoutrolndor clectrénivo de la méquina
recrentiva contabilizn avla impulso de paso que
el admisor de moncedas envia por la aceptacién de
una wmoneda vélicda, o por aceptacidn de in medio
electrénico de pago do los antes descritos.

En cusa de que ln mdqguing sufra uns averfa en
el periodo de tiecmpo transcurrido desde que el lo-
camtiﬂca 4 la compuiiln explotadora ls misna,
la recandacién e3 cvidentemente nula, hasta que
ol téemico de reparacion tiene ocusién de visi-
tar cl local en funcién de sy rutes o planifi-
cacidn. Ademds, ln mdgning puede sufrir averias
dificilmente npreciables por ¢l cucargado del lo-
cal de hosteleria o incluso por ol recandador que
impiden el pleno aprovechamiento de la explo-
tacidn tales como el rechazo indebido de mone-
das, lu ausencia o ¢l exceso de pramios por averia
clectrénica y otrog de diffcil prevision y sélo de-
tectables msedianto . chegqueo estadfstico de la
adwigién de monedas, jugndas cfectundas, tiempo
de las niismna y premios integrados que en con-
juncién informanin de desviaciones respecto al
[mcionamicnto Lipico de lus mismas. Esta com-
prubnacién posterior al arqueo pnedo llevar incluso
mescs pues o chequoo culndistico solo ee pucde
rcalizar despuds do varing viditas de los opcrados.

En resumen, aclunlmente s exploiacidn se
clectia mediantc medios puramente manuales
donde adenuis de In problematica expuesta se
suma la posibilidad de fraude cn la explotacién
tanto por parte de los cquipos de recandacién
rcparacién pertenecicntes a la propia compaii
explotadora como de la manipwlacién indebide
por los cocargados del negocio de hosteleria o
ralon de recreativan.

Por otro lado e ol caso de nievos productos
e decir de nuevas mdquinas recreativas en el mer-
cado el resultado xolo piede ser eatimado después
de mesos de explotacion, sin que exista en la tec-
uologin actnal un medio de conocer en tiempo real
lon mmltachou de expldol;acién y c‘lmﬁmm como
el horario de jucgo, ¢ tiempo de juego, lugares
grogrificnos clumclgorliforcnl:cu tipos dl?o méiquinas
Licuen mayor o menor aceptacién y cstudioa si-
milares que permitan a los departamentos de in-
genierin y comercial de las cxplotadoras, obtener
una répida y fiable imagen del impacto y posibi-
lidacles de loa nuevos productos.

Explicacidn de la invencién

Este sistenia de gostiéu, control e inapeccién
de méiquinas recrenfivas con o sin promio estd ca-
racterizado por constar de una unidad remota que
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As shown in FIG. 6, the crank 280 defines a slot 308
which is adapted to receive onc end of a link or arm 312
which is pivotally counected to the crank 280 by means of
a pin 316.

The lLink or arm 312 extends upwardly, and the upper end
of the arm 312 (not visible in FIG. 6) extends up through the
rear portion of tho skirt 110 and is partially pivotally
connected to & rear portion of the carrier 130 projecting
rearwardly through a slot in the chassis 104.

Tt will be approciated that when the door 90 is apen, the
spring 300 pulls the crank 280 to pivot the crank 280
counterclockwise as viswed in FIGS. &. This holds the arm
312 and carrier 130 in the elovated position which accom-
modates insertion or removal of the alide clamp 0. On the
other hand, when the door 90 is simt and the door handle 94
is latched closed as explained in detail above, the door
handle camming surface 254 cngages the cam follower
surface 282 of the cyank 280 and causes the crank 282 to
pivol clockwise. This pulls the carrier 130 (and slide clamp
60 disposed therein) downwardly so as to position the wide
part of the clamp sperture 142 around the tubing 54 and
permit flow through the tubing, Subssquently, when the doar
handlc 94 is unlatched and lified vpwanily toward the
position illustrated in FIG. §, the spring 300 again causes the
crapk 280 and arm 312 to retum the camrier 130 (and slide
clamp 60 carried therein) to the elevaiad position (FIGS. 6).

‘When the carmrier 130 is returned to the elevated posith
(FIG. 6), the slido clamp 60 can be removed. It will be
appreciated that when the carrier 130 is in the elevated
position, the slide clamp 60 is oricnted on the tubing 54 in
the receiving path such that the tubing 54 is squoczed closed
in the namow portion 144 of the clamp aporture 142. Hence,
whenever the door 90 is opened to permit removal of the
alide clamp 60, the tubing 54 is always aqueozed closed by
the slide clamp 60. Thus, if medical personnel fail to closs
the roller clamp 56 (FIO. 1) prior to removing the tubing 54
from the pump, then there will be no danger of fluid froe

ing ioto the patient even if the lower clamp 190 is
opened and the tubing 54 is removed from the pump.

If desired, the pump 30 could be alternatively designed so

as to climinate the above-described movable carrier 130 and
linkage mechanism for effecting movement theraof. In such
an aleroate design, the tubing 54 would just be loaded into
the receiving path 100 without locating tho slide clamp 60
within the pump. The above-discussed carrior 130 and
hnhgemwhlmformnmlbpumpﬂfmmm
purt of the present invention.
/The sir sensoc amembly 210 is illustrated in greater dotail
in FIGS. 4-12. 'I'I:eurnmormmbly!lﬂmdudun
housing 400 which, in the preferred embodiment, is &
sepamtely molded pieco insorted in an aperturc 402 in the
main pump housing chassis 104 as shown in FIG. 8. It will
be apprecisted, however, that the sonsor assembly housing
400 could alternatively be provided as a unitary part of the
chasais 104 which is regarded as a part of the main pump
housing.

As shown in FIG. 4, the tubing receiving path 100 extonds
through, and is defined in part by, the scnsor assembly 210,
Tb this ond, the acosor sssembly housing 400 defines a slot
404 (FIG. 5) which is a part of the channel-like, tubing-
receiving path 100 defined by the pump chassis 104 ahbove
and below the air sensor assembly 210. Because the sensor
assembly housing 400 is ivserted in the pump housing
chassis 104, the slnt 404 may be characterized as being
definod gonerally by the main housing of the pump. In the
praferrod embodiment illustrated in FIG. S, where in the air

10

13

12
musmblybuum;‘ﬂunmnmlym
insertod in the chassis 104 in the main pump
-bt“mlylhobedlmdmnduhmgmmuﬂ
uﬂydnﬁmdbyhmumrmblymmwu

hdnhnhmnﬂynhn&n;mm;pmmma
bores 408 for each receiv-
ing a screw 410 threadingly engaged with a threaded insert
412 mounted in & bore 414 in the chassis 104,

As shown in FIG. 9, the air sonsor assembly housing 400
mduthllﬂm“llﬂluﬂlncondmllmmndﬁom
the fist wall 421. The air scosor assombly elot 404
is defined betwean the first wall 421 and ths secomd wall
422, The walls 421 and 422 are prcferably parallel and
deflne facing, paralie]l surfaces along the sidea of the slot
404

E%

As shown in FIG. 10, the air seasor assembly howuming slot
404 is further defined by a first planar outer wall 431
extending st an oblique angle from the first wall 421 and by
a socond planar outer wall 432 extending at an oblique angle
from the second planar wall 412. The disiance between the
firat and socond planar outor walls 431 end 432, reapectively,
increases with incressing distance from the fingt and secomxi
puralie]l walls 421 and 422, The oblique wails 431 and 432
facilitate insertion of the tubing 54 into the slot 404,

As iTlustrated in FIG. 9, air sensor assembly housing 400
defines a firmt cavity 441 and a socond cavity 442. A
mmmmﬂlmumdmhﬂmam
#41. A receiving transducer 452 is disposed in the second
cavity 442. As shown in FIG. 7, the tranaducer 451 is
covered with & layer of epoxy 461 across the opening of the
cavity 441. Similarly, tho transducer 452 is covered with a
Iayer of epoxy 462 at the opening of the cavity 442.

As shown in FIG. 7, eloctrical lead wires 471 from the
transdocer 451 extend rearwandly through an aperture at the
rear of the housing 400. Similarly, electrical lead wirca 472
extend rearwardly from the transducer 452 an
aperture ip the rear of the housing 400. The lead wires 471
and 472 are coanected to the sensing and control circuit
forming part of the pump sensing and control system. The
rear portion of the housing 400 adjacent the
exiending electrical lead wires 471 and 472 is sealed with &
suitable epoxy material 475 (FIGS. 5 and 7).

As described bercinafier in detail, the bing 34 is initially
Joaded and soaled between the walls 421 and 422 of the
bousing 400 as shown in FIG. 12. The tubing 54 is lightly
compresscd laterally so as to establish good contact between
the tnbing 54 and the housing slot walls 421 and 422. The
transmitting transducer 451 may be of any suitsbls conven-
tional or special type (e.g., pisznelectric) for tmnemitting
ultrasonic enorgy through the first wall 421, throngh the
adjacent wall of the tubing 54, through the liguid contained
in the tubing 54, thromgh the far wall of the tubing 54, and
through the housing second wall 422. The transmitted
encrgy is sensed by the roceiving transducer 452 which may
be of amy suitable conventional or special type (og..
piezoalectnic).

When the pump is operating to pump liquid through the
tubing 54, the transducers 451 and 452 can be opematsd so
that the cutput gignal from the receiving transducer 452 can
be continuously monitored. The output signal from the
receiving transducer 452 falls generally within a nammow
band or cange when the liquid is Aowing through the tubing
54 with no entrained air bubbles. However, if air bubbles are
presont in the liquid Aowing through the tubing 54, then the
coergy ransmitted from the first transducer 451 is reflacted,
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Resumen:

istema de gestidn, control e inspeccidn de fraude de
explotacidn de miquinas recreativas y/o con premio
por telecontrol. Mediante un equipo a instalar den-
tro de la miquina recreativa se envia por un modulo
de largo alcance radioeléctrico o lines telefénica bi- —
direccional los datos resultantes de la explotacién a
una central donde se reciben las alarmas resultantes
de las anomalias de explotacién o fraude en la recau- —
dacién de las maquinas. La informacién recibida en
la central permite el mantenimiento a distancia de
las maquinas recreativas sin mediar visita de opera- —
rios y mediante medios estadisticos permite contro-
lar r sefalizar desviaciones del funcionamiento tipico -
de las mdquinas, evaluar su rentabilidad y su ace
tacién por el consumidor. A través de otro médulo
de comunicaciones de corto alcance radioeléctrico y
bidireccional permite concentrar los datos de alar-
mas y explotacidn de varias miquinas situadas en un
mismo local para su envio posterior a la central de
explotacidn por medio del mddulo de comunicaciones na
de largo alcance.
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SUMMARY OF THE INVENTION

The improved sysiem of the present inveation accommo-
dates safe delivery of fluids to a patient. The system is
convenient io operate and is casy o set up.

The system permits the use of a door on the pump which
is pivotally mounted to the pump housing along sn axis
which is substantially offset from the tubing-recciving path
in the honsing. The system functions, upon closing the door,
10 engagp the tubing in the air sensor slot and properly scat
thembm;mtbalnt'l‘hnlmnnu.ormﬂymmm
the likelibood that the tubing may be improperly loaded in
the air sensor slot. Thus, during operation, there will be good
coatact between the air sensor and the tubing so that the
possibility of generating low signal false alarms is substan-
tially minimized, if not oliminated.

According 1o the present invention, a pump includes a
housing defining a slot for receiving the tubing through
which the fluid is pumped. A door is pivotally mounted on
the housing to pivot between & closed position covering the
slot and an open position away from the alot. A pusher means
is pivotally mounted to the door fior pushing the tubing in the
alot.

According to yel another aspect of the inveation, the
housing conisins a scosor assembly defining a slot for
receiving tubing through which fluid is pumped. A door is
pivotally mounted to the housing on a first axis 1o swing
betwun(')ndmedpuﬂonmnngtbullnt.md(ﬂ)m
open position spaced away from the slot. An engaging
member for pushing the tubing i the slot is pivolally
mounted to the door for rofation about a second axis. The
engaging member has a mm fir contacting the tubing
whereby the orientation of the ram relative to the door can
change as the ram enters the slot when the door closes.

In a preferred embodiment of the invention, the engaging
member incindes a cam follower in addition to the ram. The
bhousing defines a cam surface. A spring acts betwoen the
engaging member and door for bissing the ongaging mem-
ber to pivot about an axis relative to the door. This urges the
cam follower against the cam surface as the door is moved
10 the closed poaition. This causcs the ram to bo orionted so
as 1o enter the slot along a path of motion which is genorally
parallel to the lot walls. /

Numerous other advantages and features of the present
invention will become readily spparent from the following
detailed description of the invention, from the claims, and
from the accompanying drawings.

BRIEF DESCRIFTION OF THE DRAWINGS

In the scoompanying drawings that form part of the
specification, and in which like numenils are employed to
designate like parts throughout the same,

FIG. 1 is a pemspective view of a primary, infravenous
administration set;

FIG. 2 is a fragmentary, perspective viow of an infusion
pump that (1) incorporates foatures of the present invention,
and (2) is mounted on an infusion stand suppaorting a flexible
bag container connected to the administration sot which is
shown in FIG. 1 and which is illustrated in FIG. 2 as loaded
in the infusion pump;

FIG. 3 is an onlarged, fragmentary, view of
the front of the infusion pump shown in FIG. z.nndFIG 3
shows the door in the finll open position and the adminia-
tration set tubing removed from the pump;

FIG. 4 is a fragmentary, greatly enlargad, parspective
view of a lower portion of the pump shown in FIG. 3;
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FIG. 8 is an enlarged, fragmenliary, crosss-sectional view
taken goncrally along the view designation 3—S8 in FIG. 3,
and FIG. § shows the pump chassis in cross-section but for
osso illustration, omits detailed structure in the housing
behind the chassis;

FIG.6izsa visw simmilar 1o FIG.
3, but FIG. 7 shows the administration set tubing loaded into
the pump;

FI1G. 7 is a view similar to FIG. 8, but FIQ. 7 shows the
tubing partially loaded into the air sensor alot in the pump;

FIG.Bis a cross-gectionsl view aimilar to
FIQ. 7, but FIG. 8 shows the door moved toward the closed

jon whero the cogaging member in the door s begin-
ning to engage the tubing;

FIG. 9 is a greatly enlarged, fragmentary, cross-sectional
vicw similar o FIQ. 8;

FIG. 10 is a view gimilar to FIG. 9, but FIG. 10 shows the
position of the tithing after the door has been moved further

FIG. 11 is a view similar to FIQ. 7, but F1G. 11 shows the
door in the fully closcd position; and

FIG. 12 is a greatly enlarged, fragmentary, croms-sectional
view similar to FIG. 11, and FIG. 12 shows the air somsor
receiving slot region afier the doar is fully closed;

FIG. 13 is u fragmentary, cxploded, parspoctive view of a
punmofthepnmp&:nrmbmgmmmembu.pml
pin, and biasing spring;

FIG. 14 is a perspective view of the engaging member
viewed from the bottom;

FIG. 15 is a top-plan view of the engaging member;

FIG. 16 in a nide clevational visw of the engaging mamber
shown partly in cross ssction;

F1G. 17 is a cross-sectional view taken generally along the
plane 17—17 in FIG. 15; and

FIG. 18 is & crosa-sectional view taken genonally along the
planc 18—18 in FIG. 18.

DESCRIPTION OF THE FREFERRED
EMBODIMENT

Whhlhismmhonsﬂlmpﬁbhofmbuhmntm

oxample of the invention, The iavention is not intended to be
limited to the embodiment so described, howsver. The scope
of the invention is painted ocut in the appended claims,

Foreueofmmptpn.lpnm incorporating features of
this invention is described in onc normal (upright)
oricntation, and tenms such as upper, lower, horizontal, etc.
muedmlhnfnmmlnth:omnhmltmnbo
undemtood, however, that the pump of this invention may be
stored, transporied, and sold in an orientation other than the
orientation described.

Figures illustrating the pump show some meochanical
oloments that are known and that will be recognized by one
skilled in the azt. The detailed descriptions of such cloments
are not pecessary to an understanding of the invention, and
aocordingly, are herein pressated only 1o the degree neces-
sary to facilitate an undemstanding of the novel features of

The pump incorporating features of this ioventicn is used
with certain conventional components the details of which,
although not folly illnstrated or described, will be apparent
to those having skill in the art and an undemtanding of the
necessary fanctions of such components.
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PUMP WITH DOOR-MOUNTED
MECHANISM FOR POSITIONING TUBING
IN THE PUMP HOUSING

CROSS REFERENCE TO RELATED
APPLICATION(S)

Not applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable.
REFERENCE TO A MICROFICHE APPENDIX
Not applicablo.

TECHNICAL FIELD
/Minmﬁmmmnli]nﬂdeﬁvuqulndil
especially muitable for usc as part of ag infision pump
systom designed tp deliver parenteral and enteral fluide, as
wall as whole blood or red blood cell components, using a
wide varisty of standard intravencus administration sets sad
finid containers.

BACKGROUND OF THE INVENTION AND
TECHNICAL FROBLEMS POSED BY THE
PRIOR ART

One conventional type of infusion pump system employs
a peristaliic pump in conjunction with an intravenous admin-
istration sot. The sct consists of flexible thermoplastic mbing
through which fluid flows from a suspended container, such
s & flexible bag or rigid bottle, io a patient’s indwelling vein
accems device, such as a needle or cannula inserted into the
patient. A kength of the administration set tubing botweon the
fluid container and the patient is mounted in the peristaltic
pump which sequentially squeezes adjacent soctions of the
tubing 80 as to pamp the fluid via a peristaltic action along
the tubing into the patientL

To insure that such pumping systoms function
saticfactorily, such pumping sysiems typically include a
systom for sensing air bubbles in the liquid Sowing in the
mbing in the pump. If the control system senses a sufficient
amount of ajr, then an alarm is sctuated and/or the operation
of the pump &s terminated. The air sensor control sysiem for
mepnmpmyparmnlmlﬂbnbbhbhepumpedlhmﬂ:
the tubing without actuating the alaym or shutting the pump
down, but the contro] system will actuate an alarm and/or
shut down the pump if the rate of small bubble fiow exceads
a presciected valus, The pump cootrol system will also

an alarm and/or shut down the pump if the length
of a single bubble has a sive which exceeds a predetermined
leagth along the tubing.

A coaventional air sensor cmployed in suich peristaltic
pumps is a piczoelectric transmitter/sensor sssembly which
has a siot for receiving a length of the mbing. The tubing,
wmchntypﬂllylﬂnn'bhpol inyl chloride material, is
lqmdl:ghﬂy lhnoppondwulkofthellu In

the piexoelectric tansmitter/sensor assembly, thers is &
piozoelectric trapamitter transducer in one of the walls, and
Mnlwmhmmmkmmhmhwm

The piezoclactric transmitter transducer is oloctrically
powered 1o produce mechanical vibrations. The mechanical
vibntion is tranamitted as ultrasonic energy through the wall
of the rubing into the liquid. At the recefving side of the slot,

the ensrpy passes from the liquid through the wall of the
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wbing and into the receiving transducer. The ultrasonic
oncrgy is attenuated, acattered, or reflocted dependent upon
the conditions within the fluid. A1 the wall opposite the
transmiticr transducer, the recsiver transdncer converts the
energy into an electrical signal which varies as a function of
be correlated as function of the prescnce or absence of an air
bubble.

If the wall of the tubing is not in good contact with the
sides of the slot in the sensor asscmbly, then the transmission
of the ultrasonic energy from the transmitter transducer into
and through tho wall of the tubing will be degraded.
Similarly, there will be a degradation of the ulirasomic
onergy at the other side of the slot as the energy passes from
the tubing wall o the receiving tranaducer. The signal is
groatly attermated owing to the poor coatact between the
tubing and the walls of the senaor slot, and this resulis in the

jon of a amaller electrical signal A sufficiently small
signal could be of the samo, small magnitude that wemld
occur if there was an air bubble in the fluid. Thus, the control
sysiem wonld provide a false slarm and/or shut down the
pump. In view of this, it would be desirable to provide a
lylm:nludupnmpﬂorﬁdlm'hwrhldngof
the mbing within the air sensor slot so as to minimize the
possibility of faise alarms ariaing from poor contact between
the tubing and slot walls,

One type of conventional pump has a door which is
pivoally mounted 1o the pump bousing for movement
between (1) a closed position covering the rubing in the
pump, and (2) an opon position which permis loading or
unloading of the itbing. Initially, the tubing can be manually
loaded in the pump with a length of the tubing pushed at
least part way into the air sensor slot. The inuids of the pump
door bas a projecting finger. When the door is closed, the
projecting finger engages the twbing and pushes it farther
into the air sensor slot to ensure good contact batween the
wall of the tubing and both of the oppased walls of the air
sonsor sloL

While the above-described, door-mounted pusher finger
myﬁu_mhnqamnlly-nlfmlly,quuldhhmbl?

pivot axis with respect to tho air scosor slot. Such an
improved system shonld accommodate m of the
tubing in the air sensor slot by the door in such a way that
the tubing is contacted, and moved further inwardly into the
slot, along s path of movement that does not urgoe the tubing
againat the aint walls with unequal fiorce ar in a manner that
would tend to push part of the tubing away from oo of the
walls and soward the other wall.

The present invention provides an improved pump system
which can accommodate designs that have the shove-
discussod benefits and features, which is conveniamt to nee,
and which is cost-effective with respect o its mamufacture
and operation. The system is especially suitable for usc in a
peristaltic pump. However, the system is applicabla to other
type of pumps that have & tubing-receiving slot which can
be covered with a doar.

The system is casily operaled apd can be veed with a wide
varioty of standard administration seis and fluid containers.
The system is designed o meet the growing demand for
bospital-wide standardization, as well as altemate-site,
in-bome healthcare standardization.
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