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Warranty L

Pulmonetic Systems warrants that tha LTV® Series Ventilator is free from defects in

material and workmanship for a peried of one {1} year from the date of shipment, or

8,800 hours as measured on the usage meter, whichever cornes first, with the following

limitations:

1) Patient cfrcuit componants, including hoses, exhalation manifeld, and other
associated parts are warranted for sixty {60) days from date of shipment.

Pulmaonetic Systems will, at its option, either repair, replace, or issue credit for products

that prove to be defective during the warranty period.

For warranty service or repair, the product must be returned to Pulmonetic Systems or

senice facility designated by Pulmonetic Systems, shipping prepaid by the Buyer.

LIMITATION OF WARRANTY

Ordinary maintenance, as specified in the LTVY® Series Ventilator Operator's and Servir
Manuals, is not covered under the forgoing warranty.

The forgaing warranty does nat apply to defects resulting from:

1) improper or inadequate maintenance of the unit;

Z2) Impropsar use ar misuse of the unit;

3) Unauthorized modifications or repairs to the unit;

4} Use of the unit with unauthorized accessories, e.9. external battery or AC adapter.
5) Qperation of the unit cutside the specified environment.

NO IMPLIED WARRANTIES
This warranty is exclusive. There are no cther warranties expressed or implied.

LIMITATION OF LIABILITY

Pulmonetic Systems shall not be liable for loss of profits, loss of use, consequential
damages, or any other claim based on breach of warranty. Pulmonetic Systems, Inc.'s
lizhility for damages of any kind shall be limited to the purchase price of the defective

unit.
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Notices

The LTV® Series Ventilator complies with limitations as specified in IEC 601-1-2 for
Medical Products. It does however, use and radiate radio frequency energy.

The function of this machine may be adversely affected by the operation of other nearb
equipment, such as high frequency surgical diathermy equipment, short-wave therapy
sguipment, defibrillatars or MR! equipment.

CAUTION: Federal law restricts this device to sale by or on the order of a physician.
1 +1]

C E 0086 6

FM 42811
BS EN 150 9001/EN 45001
85 150 13435

European Regulatory Requirements por 93I42/EEC Medical Device
Directives

Pulmonetic Systems, Inc.'s European Representative for 1;rigil.annm:_! reporting within the
European Community is:

BREAS® MEDICAL
Foretagsvagen 1
435 33 Ménlycke Swedan
Phone:+46 31 B6 88 00
Fax:+46 31 86 88 10
E-rmmail; breas@breas sa
Website: hitp://iwww breas.com

Any product malfunctioning issues that fall under Medical Device Dirsctives Essential
Requirements should be directed to BREAS MEDICAL.




Notice To Operators

Unsafe Operation - Operating the LTV® Series Ventilator without a complete and
thorough understanding of its attributes is unsafe and may cause harm to the patient. |
i5 important that this manual be read and understood in its entirety before operating the

ventilator.

Warnings and Cautions Section - Read the section on Warnings and Cautions
carefully before operating the LTV® Series Ventilators.

Use and Maintenance - Any gquestions regarding installing, operating, or maintaining
the LTV® Series Ventilators, should be directed to a certified Pulmonetic Systems
sanvice technician or Pulmonetic Systems, Inc.

Avis important

Fonctionnement dangereux - L'opération d'un ventilateur de la série LTV® sans une
excellente compréhension de ses attributs est dangereuse &t risque de blesser le
patient. |l est trés important de lire et de comprendre entiérament ce manuel avant de
faire fonctionner la vantilateur.

Section Avertissements et Attention - Lire attentivement la section Avertissements
et Attention avant de procéder & F'opération des ventilateurs de la série LTV,

Utilisation et entretien - £n cas de questions concernant l'installation, 'opération ou
I'entretien des ventilateurs de ta série L TV®, veuillez vous adresser & un technicien de
service certifié de Pulmonetic Systems ou directement a Pulmonetic Systemns, Inc.
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Chapter 1 - INTRODUCTION

This Operator's Manual containg detaited information and instructions which when
adhered to, ensure the safe and sffective set up, use and simple maintenance of tha
LTv®Series Ventilators.

It s designad for use by Respiratory Therapists or other qualified, and trained personne
undar the direction of a physician and in accordance with applicable state laws and
regulations. it contains the following:

«  Vantilator Overview

= [nstaflation and Checkout

» Using the Confrols and Indicators
= Monitared Data

= Ventilator Alarms

= Extended Features

= Ventilator Checkout tests

= (Operating Procedure

» Troubleshooting

+ Cleaning, Disinfecting and Sterifizing
= 5et Up / Maintenance

= Power and Battery Operation

Service tests, cafibration, and major maintenance operations are described in the LTV®
Series Ventilator Service Manual {P/N 10665).




Operator’s Safety information

All Operators are to read and understand the following information about Warning,
Caution and Note statements before operating the LTV® Series Ventilator.

w WARNING !

“Warning" stataments contain information about circumstances or practices that may
cause serious and undesirable resuits, or expose the patient or operator to danger.

% MISE EN GARDE

Les « Avertissements - contiennent des informations refatives a des situations ou des
pratiques pouvant entrainer des résultats graves et indésirables, ou pouvant exposer le
patient cu l'opérateur & des dangers.

W Caution !

“Caution” statements contain information about circumstances or practices that may
result in equipment damage.

f‘.”/ Avertissement
Les énoncés « Attention » contionnent des informations & propos des circonstances o
des pratiques pouvant causer des dommagses & 'equipement.

T
':xLD Note

“Note” statemeants contain additional informaticn to assist in the proper operation of the
LTV® Series Ventilators.

Qb Remarqgue

Les éncneés « Remarque » contiennant des informations supplémentaires pour aider 2
Fopération adéquate des ventilateurs de la séne LTV.

Flam~ 4 A P TVE Cnvinn Lantifabar Finmeafer= Admamre




Warnings

Y WARNING !

Untrained Personnel — Only properly trained personnel should operate the ventilator.
The LTV Series Ventilator is a restricted medical device designed for use by Respirator
Therapists or other properly frained and qualified personnel under the direction of a
physician and in accordance with applicable state laws and regulations.

Leak Testing the Patient Breathing Circuit — The patient circuit must be leak testad ir
the VENT CHECK mode before connection to the patient. In addition, the Vantilator
Checkout mode should be used to check for comrect operation of the ventilator alarm,
disptays and controls. Harm to the patient or ineffective ventilation may result from
failure to leak test the patient breathing circuit befora connection to a patient. When
using a heated humidifier, include it in the circuit when performing leak testing.
Adjustable and Critical Alarms - For safety purposes, all adjustable alarms and ail
criticai alarms must be checked to insure proper operation.

Alarms Function Verification - All atarms must be verified as functioning property on a
daily basis. If any alarm malfunctions, immediately contact a certified Pulmonatic
Systems service technician or Pulmonetic Systems, Inc.

Patient Monitoring - Patients who are dependent on a ventilator should be constantly
manitored by qualified personnel. Such personnel should be prepared to address
equipment malfunctions and circumstances where equipment becomes inoparative. An
aiternative method of ventilation should be available for all patients dependent on the
ventilator, and qualified perscnnel should be fully familiar with emergency ventilation
procedures.

Alternative Ventilation - !t is recommended that an alternative means of ventitating the
patient be available at all times and that all ventilator operators be fully familiar with
emergency ventilation proceduras.

Fire or Explosion - Operation of the LTV Serias Ventitators in the presence of
fiammable gases could cause a fire or explosion. Under na circumstances is the
ventilator to be operated when explosive gases are present. The presence of nitrous
oxide or flammable anesthetics presents a danger to the patient and operator.

Patient Breathing Circuit Disconnection - Inadvertent disconnection of the patient
from the patient breathing circuit can be dangerous.

Critical Alarms - Failure to set the critical alarms such as the Low Minute Volume alarm
and the Low Pressure alarm may cause non-detection {no alarm) for a disconnection of
the lower sense line ar the exhalation valve drive line.

Exhalation Valve Diaphragm — Patient ventilation may be ineffective or dangerous if
the exhalation valve diaphragm is damaged or worn out. The exhalation valve
draphragm must be inspected on a daily basis and replaced whenever necessary.

BAT EMPTY Alarm - A BAT EMPTY alarm indicates the internal battery is almast
depleted. Connect the ventilator to an external power source immediately.

INOP Alarm - If an INOP alarm occurs during operation, ventilate the patient using an
alternative method, disconnect the ventilator, and immediately contact a certified
Pulmanetic Systems service technician or Pulmonetic Systems, Inc.

e —,——,————,——— ]




Y WARNING !

NO CAL Condition - Operation of the LTV Series Ventilator under a NO CAL condition
may result in inaccurate pressure and volume measurements. Should this condition
oceur, disconnect the patient from the ventilator, provide an aternative method of
ventilation and immadiately confact a cerdified Pulmonetic Systems service technician o
Pulmonetic Systems, Inc.

XDCR FALULT Alarm - Continued operation of the LTV Series Ventilator with an
activated XDCR FAULT alarm may result in inaccurate flow and velume measurements
Should this condition oceur, disconnect the patient from the ventilator, provide an
altemnative method of ventilation and immediately contact a certified Pulmonetic System

service technician or Pulmonetic Systems, Inc.

Persanal Injury and Electric Shock - Operation of the LTV Series Ventitator if any of
its panels have been removed may result in electrical shock to the patient or operator.
All servicing must be performed by a certified Pulmonaetic Systems service technician.
NPPV Mode — NPPV' is not a life support mode and is not suitable for patients that
require life support ventilation. NPPY Mede should only be used for supplemental
ventilation of non-life support patients.

NPPY Mode - When aperating in NPPY' mode, many of the standard alarms are
dizsabled. This may result in reduced ventilation accuracy should a problem oceur.
Carefully read Chapter 4 - Ventilation Modes, NFPV, befare selecting this modae of
operation.

Audible Alarms - Failure to immediately identify and correct audible alarm situations
may result in serious patient injury.

Equipment Malfunction or Failure - The LTV Series Ventilator has alarms to notify
operators of certain conditions and to cease operating upon detecting possible dangar.
In the avent of eguipment failure, all ventilator operators should have an alternative
method of ventilation available and be fully familiar with emergency ventilation
procedures.

Improperly Funciioning Ventilataor - Operation of a ventifater that does not appear to
be warking properly may be hazardous. If the ventilator is damaged, fails Ventilator
Checkout tests or malfunctions in any way, discontinue its use and immeadiataly cantact
a certified Pulmonetic Systems service technician or Pulmonetic Systems, Inc.
Ventilator Checkout Tests — Be aware that gas is not delivered to the patient during
thesa tasts. Disconnect the patient from the ventilator and ventilate the patient using ar
alternative method befare running the Ventilator Checkout tests.

Ventilator Checkout and Maintenance Modes - The LTV Series Ventilator does not
delivar gas during the Ventilator Checkout mode (VENT CHECK) or Yentilator
Maintenance made (VENT MTNCE) and shoufd not be used to ventilate a patient dunng
these tesis.

' NPPY, Non-Invasive Positive Pressure Ventilation
Flreme 4 A I TV Cohinn Vantidatbar Mrneafar's Adanree




W WARNING !

Inspired Oxygen (FIO;) Concentration — if the patient has a variable respiratory rate,
hisfher minute ventilation will fluctuate. If exact concentrations of inspired oxygen (FIQ;]
are required to be delivered to the patient, it is recommended that an accurate oxygen
analyzer® with alarms he used.
Unauthorized Parts or Accessories — Serious harm to the patient may result from the
use of unauthorized parts or accessories. Only items expressly approved by Pulmoneti
Systems may be used in conjunction with the LTV Series Vertilators.
Unapproved Adapters — Only Pulmonetic Systems Accesscries should be used to
connect the ventilator to Patient Assist Call Systems. These accessories incorporate
safety features to reduce the risk of shock. Do not attempt to modify these accesscries
in any way.
Patient Assist Call Connector — Do not apply more than 25V rms or 32VDC to the
Fatient Assist Call connector.
Ventilator Service and Repair - All servicing or repair of the LTV Series Ventilator mus
ke performed only by a service technician certified by Pulmonetic Systems.
Disabled Oxygen Inlet Pressure Alarms - When the oxygen blending option is not
installed, the Oxygen Infet Pressure Alanms are disabled,
Patient Circuits — Pulmonetic Systems Patient Circuits, E:dﬂalahnn Valve Assemblies
and Water Traps are shipped clean, not sterile.
Ultra Violet Light Sensitivity — The material used in the tubing of the "Re-usable”
Patient Circuits is not UV stable. Avoid exposure of the tubing to UV light.
PEEP Valve Rotation — Attempting to adjust the PEEP valve counterclockwise past
zero (0) may damage the PEEP valve assembly or cause circuit leaks.
Accessories Maounting Screws - Refer to the information contained in Pulmaonetic
Systemns Replacement Screws Kit, F/N 11149, to determine the appropriata accessories
mounting screws or accessories replacement screws location, type and length to use
when removing or exchanging external accessories on an LTV Series Ventilator.
Mounting Screw Use — Intemal damage to the ventilator may result if the wrong length
mounting screws are used when installing or removing external accesscries.
Specific Boot Replacement Screw Location - One leg of the upper protective boot
has an additional screw hole {furthest from the end of the ieg);

= On earlier version ventilators (screw was located in the upper hole in the leg of the

boot} the use of a 316" mounting screw is required.
* On current version ventilators (screw was located in the lower hale in the leg of the
boot) the use of a 1/4” mounting screw is required.

L

” In compliance with ANSE 7-79,10. 1957 standamds




W WARNING !

Specific Boot Installation Screw Location - One leg of the upper protective boot has
an additional screw hole (furthest from the end of the lag):
+ On earlier version ventilators, the screw hole will align with the upper hole in the
boot and requires the use of the 1/4" mounting screw.

+ On current version ventilatars, the screw hole will align with the lowsr hola in the
boot and requires the use of the 5/16" mounting screw.

Specific Bracket Instalfation Screw Location - Cne leg of the LTM/ALTY mounting
hracket has a circular notch just above the elongated screw slot;

» Qn aarlier version ventilators, the screw hole behind this slot will align in the uppe
half of the slat (nearest the circular noteh) and requires the use of a /16" mountin
screw.

»  On current version ventilators, the screw hale behind this slot wall align in the lowe
half of the slot (furthest from the circular notch) and requires the use of a 378"
rmounting screw.

Specific Bracket Installation Screw Location - One leg of the LTM/LTV mounting
brackst has a circular notch just abaove the elongated screw slof,

+ On earlier version ventilatars, the screw hole behind this slot will align in the uppel
half of the slot (nearest the circular notch} and requires the use of a 5/16" mountin
SCrew.

« On current version ventilators, the screw hole behind this sfot will align in the lowe
half of the slot {furthest from the circular notch) and requires the use of a 3/8°
maounting screw.

Specific Bracket Replacement Screw Location — One leg of the LTM/LTY mounting
bracket has a circular notch just above the siongated screw slot,

» QOn earlier varsion ventilators (screw was positioned in the upper half of the
mounting bracket leg screw slot} the use of a 3/16" mounting screw is required.

* On current version ventilators (screw was positioned in the lower half of the
mounting bracket leg screw siot) the use of a 1/4” mounting screw is requirad.

Patient Circuit Accessories - The use of accessories such as Speaking Valves, Heat-
Maisture Exchangers and Filters create additional patient circuit resistance and in the
event of a disconnection, may impede the generation of a Low Pressure Alarm. Ensure
that tha Low Pressure Alamm settings accommodate these types of accessones when
used in combination with patient circuits.

Low Minute Volume Control Settings - The Low Minute Volume control should be set
to its highest clinically appropriate value. If there is a clinical need to set the Low Minute
Volume alarm to lower values or off (*- - -“), perform a clinical assessment o determine
an altarmative monitor {i.e. a Pulse Oxymetar with an audible alarm, or a Cardio
Respiratory Monitor)y should be used.
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%MISE EN GARDE

Personnel non qualifié - Saut le personnel qualifié doit opérer le ventilateur. Le
ventiataur de la série LTV est un dispasitif médical restreint congu pour &tre utilisé par
ies inhalotherapeutes ou autres personnes qualifiées, et par le personnel qualifié sous |
supennsion d'un meédecin et en conformité avec las lois et réglements applicables.
Contrile de Pétanchéité du circuit respiratoire du patient — L'stancheité du circuit
respiratoire du patient {vérification de ventilation) doit &tre vérifiée en mode VENT
CHECK avant le raccordement au patient. En outre, on doit utiliser e moda Ventilator
Checkout (vérification du ventilateur) afin de s’assurer du fonctionnement adequat de
Falarme, des affichages et des commandes du vertilateur. Le défaut de verifier
I'étancheite du circuit respiratoire du patient avant le raccordement & un patient peut étr
nocif pour le patient ou provoquer une ventilation inefficace. Lorsqu’un humidificateur
chauffant est employs, il convient da l'inclure dans fe circuit en procedant & la
vérification de 'éfanchéité.

Alarmes ajusiables et critiques - Afin d'assurer l'opération sécuritaire des ventilateurs
de la série LTV, toutes les alarmes ajustables doivent é&tre réglées avant l'opération. De
plus, toutes les alarmes critiques (par exempls, alarme de basse pression), doivent étre
inspactées avant de laisser le patient seul.

Vérification du fonctionnement des alarmes - Toutes fes alarmes sonores et visuelle:
daivent étre vénfises quotidiennement. Si une des alarmes fonctionne da fagon
inadéquate, contactez votre technicien de service certifié de Pulmonetic Systems ou
Pulmonetic Systems Inc.

Surveillance du patient — Lin personnel qualifié doit constamment surveiller les patient:
qui sont refiés a un ventilataur. Le personnel doit &tre en mesure de s'occuper des
defectuosités de fonctionnement de Féquipement ainsi que des circonstances ol ce
dernier devient inopérant. Une forme de ventilation alternative doit &tra disponible 3 tous
les patients reiiés au ventitateur et ie personnsl qualifié devrait 8tre pleinement familier
avec las procédures de ventilation d'urgence.

Ventilation alternative - Il est recommandé qu'un moyen altematif de ventilation soit
disponible en tout temps, et qua tous les opérateurs de ventilateur soient pleinament
familiers avec les procadures de ventilation d'urgence.

Feu ou explosion - L'opération des ventilateurs de la série LTV en présence de gaz
inflammables peut causer un feu cu une explosion. Le ventilateur ne doft &tre opéré
S0US aucune circonstance en présence de gaz. La présence d'oxyde nitreux ou
d'anesthésiques inflammables représente un danger pour le patient et l'opérateur.
Débranchement du circuit respiratoire du patient - Le debranchement accidsntel du
circuft respiratoire du patient peut s'avérer dangereux.

Alarmes critiques — Le défaut de definir les alarmes critiques telles que Falarme basse
ventilation-minute et {'alarme basse pression peut causer une non-détection (absance
d'alarme) pour un debranchement du tube de détection inférieur ou du tubs
d'entrainement de la soupape d'expiration.

Btaphragme de la soupape d'expiration - Ure ventilation inafficace ou dangereuse
pour fe patient peut résulter si e diaphragme de la soupape est endommage ou usé. Le
diaphragme de la soupape d'expiration doit étre vérifié quotidiennement, st remplacé au
hesoin.
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%MISE EN GARDE

Alarme BAT EMPTY - Une alarme BAT EMPTY indique que la pile interne est
pratiquement & plat. Branchez immadiatement le ventilateur 4 une source d'alimentatiol
extarne.

Alarme INOP - Si une alarme INOP survient au cours de i'opération, ventilez le patient
Faide de la méthode alternative, retirez immédiztement le ventilateur du service, et
contactez immédiatement votre technicien de service certifié de Pulmonetic Systems o
Pulmonetic Systems Inc.

Condition NO CAL - L'opération continue du ventilateur de la série LTV sous condition
NQ CAL peut résulter en mesures de pression et de volume erronées. Si cette conditial
se présenta, le ventilateur doit &tre retiré du senvice, et vous devez immediaternernt
contacter votre technicien de service certifie de Pulmonetic Systems ou Pulmonetic
Systems Inc.

Alarme XDCR FAULT - L'opération continue du ventilataur da fa séne LTV avec une
afarme XDCR FAULT activée peut résulter en mesures de débit et de volume emronéas
5i cette condition se présente, e ventilateur doit &tre retiré du service, et vous devez
immeédiatemeant contacter votre technicien de sarvice cerifie de Pulmonetic Systems ou
Pulmonetic Systems Inc.

Blessures personnelles et chocs électriques - L'opération d'un ventilateur de la sérit
LTV alors qua ses panneaux sont enlevés, peut causer un choc électrique au patient ot
& l'opérateur. Tout entretien dait étre effectué par un technicien de service certifie de
Pulmonetic Systems.

Made NPPV - L2 modde NPPY n'est pas un mode de maintien des fanctions vitales
continu et il n'est pas approprié pour les patients qui ont bescin d'une ventilation
continue pour le maintien des fonctions vitales. Le mode NPPY ne doit étre utilise que
comme ventilation supplémentaire pour les patients qui ne nécessitent pas de maintien
des fonctions vitales.

Mode NPPV — Lorsqua 'appareil fonctionne en mode NPPY, bon nombre des alarmes
standards sont désactivées. Par conségueant, si un probléme survient, 1a précision de la
ventilation pourrait diminuer. Assurez-vous de lire attentivernent te chapitre 4 — Types d
respiration et modes de ventilation, mode NPPV avant de choisir ce mode de
fonctionnement.

Alarmes sonores - L'échec 4 identifier et 4 corriger dans l'immédiat les situations
d'alarmes sonores peut causer das blessures au patient.

Mauvais fonctionnement ou panne de I'équipement - Des dispositifs
électromécaniques peuvent mal fonctionner ou subir une panne. La ventilateur de la
série LTV a été congu avec des alarmes, pour détecter et aviser les opérateurs de
certaines conditions, et pour cesser d'opérer en cas de conditions d'oparation
dangereuses. En cas dg panne de I'équipement, tous les opérateurs du ventilateur
devraient avoir une forme de ventilation alternative & leur disponibilité, et &tre pleinemer
familiers avec les procédures de ventilation d'urgence.

Ventilateurs fonctionnant de fagon inadéquate - { 'opération d'un ventilateur dont |2
fonctionnement semble inadéquat peut représentar un danger. Si le ventilateur est
endommage, &'l échoue les tests de varification du ventilateur ou s'il fonctionne de
facon inadéquate, suspendez i'utilisation de ce ventilateur et contactez immeédiatement
votre technicien de service certifie de Pulmonetic Systems Inc.
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Tests de vérification du ventilateur — Noter que le gaz n'est pas transmis au patient au
cours de ces tests. Debrancher le patient du ventilateur et ventiler le patient 4 Faide d'une
forme de ventilation atternative avant de procéder aux tests de vérification du ventilateur.

Modes Vérification et Entretlen du ventilateur - Le ventilateur de la série LTV ne transms
pas le mélange de gaz en mode Vérification du ventilateur (WVENT CHECK) ou en mode
Entretien du ventilateur (VENT MTNCE), il ne devrait done pas &tre wilisé pour ventiler un
patient durant I'execution de ces tests.

Concentration d’oxygéne inspiré (FI0s) — 3 la fréquence respiratoire du patient est
vanable, sa ventilation-minute va fluctuer. Lorsgqu'une concentration exacte d'oxygéne
inspiré {FIQ;) est nécessaire pnur une transmissicn au patient, il est recommandé d'utilizer
un analyseur de nivazau o’ ﬂxygene précis, comportant des alarmes.

Pléces, accessoires et optlons non autorisées - Des dommanges a I'équipement ou des
blessures au patient peuvent survenir suite 3 'utilisation de pigces, accessoires et options
non autcrisges. Seuls ies éléments expressément approuvés par Pulmonstic Systems
doivent &tre utilisés en conjonction avee les veniilateurs de la série LTV.

Accessolres non approuvés — L'utilisation d'accessoires qui ne sont pas expressément
approuvés par Pulmaonetic Systems pourrait entrainer des conditions dangereuses. Seuls le
accesscires de Pulmonetic Systems devraient &tre utilisés pour brancher les ventilateurs au
systémes d'aide aux patients. Ces accessoires comportent des caraciénstiques de sécurité
pour réduire les risques de choc. N'essayez pas de modifier ces accessoires d'aucuns
fagon,

Connecteur d'appel d’aide aux patients — Ne mettez pas plus da 25 V efficace ou 32 V
c.c. au connacteur d’appel d'aide aux patients.

Entretien et réparation du ventilateur - Tout entretien ou réparation du ventilateur de la
séne LTV ne doit ére effectué que par un technicien de service certifié de Pulmonetic
Systems.

Alarmes de pression d'entrée de I'oxygéne désactivées - Larsgue I'option de mélange
d'oxygéne n'est pas activée, les alarmes de pression d'entrée de l'oxygéne sont désactivées
Circuits du patient — Les circuits du patient du Pulmanetic Systems, les valves expiratoires
et les collecteurs d'sau sont expédiés propres, mais pas stériles.

Sensibilité a la lumiére ultraviolette — Les maténaux utilisés pour la tubulure des circuits
du patient ne sont pas stabies sous rayons UV. Eviter d'exposer la tubulure a la lumiére UV

Hotation de la valve de pression expiratoire positive — Si vous essayez d'ajuster la valve
de pression expiratoire positive en sens inverse des aiguilles d'une montre passé zéro {0),
vous pourriez endommager la valve de pression expiratoire positive ou causer une fuite dans
' circuit.

Vis de montage des accessoires — Yoir les renseignements fournis dans [a trousse de vis
de remplacernent de Pulmonetic Systems, numéro de pigce 11149, pour déterminer
l'emplacement, le type et ila longueur des vis de montage d'accessoires ou des vis de
remplacement pour accessaires A utiliser lors de la dépose ou de Féchange d'accessoires
extemes sur un ventilateur de ia série LTV,

Utilisation des vis de montage — Vous pourriez causer des dommages infemes au
ventilateur si des vis de montage de mauvvaise longueur sant utilisées lors de l'installation ou
de ia depose des accessoiras externes.
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Emplacement des vis de remplacement d’un galne spécifique — Une patte de 1z gaine
protectrice supérisure posséde un trou de vis supplémentaire (le plus éloigné de Fextrémité
de la patie];
« Sur les anciennes versions des ventilateurs (fa vis se trouvait dans le trou supérieur d
la patte de la gaine}, vous devez dtiliser une vis de montage de 31€".

«  Sur la version actuelle des ventilateurs (lz vis se trouve dans |e trou inferieur de la
pafte de la gaing), vous devez uliliser une vis de montage de 1/4”.

Emplacement des vis d'installation d’un gaine spécifique — Une patte de la gaine
protecirice supérieure possade un trou de vis supplémentaire {le plus &loigné de 'extrémité
de la patte);

= Sur les anciennes versions des ventilateurs, le trou de ia vis s’alignera au trou
supérieur de la gaine et vous devez utiliser une vis de montage de 1/4".

= Sur la version actuelle des ventilateurs, le trou de la vis s’alignera au trou infereur de
la gaine et vous devez utiliser une vis de montage de 5/16°.

Emplacement de la vis d’installation d’un support spécifique — L'une des pattes du
support de montage du LTMALTY possade une encoche circulaite juste au-dessus de la
fente allongée pour la vis;

» Surles anciennes versions des ventilateurs, le trou de la vis 4 cdté de cetie fente
s'aligne A la moitié supéneure de la fente {la plus proche de Fencoche circulatre) et
vous devez utiliser une vis de montage de 5A6".

= Surla version actuelle des ventilateurs, le trou de la vis 4 cdté de cette fente s'aligne
la moitie inférieure de la fente {la plus éloignée de I'encoche circulaire) et vous devez
utiliser une vis de montage de 3/8".

Emplacement de la vis de remplacement d’un support spéclfique — L'une des pattes di
support de montage du LTM/LTY posséde une encoche circulaire juste au-dessus de la
fente allongée pour la vis;

s Sur les anciennes versions des ventilateurs {la vis se trouvait dans la moitie supériew
de la fente pour la vis sur la patte du support de montage}, vous devez utiliser une vis
de montage de 316"

=  Sur la version des ventilateurs (la vis se trouve dans la moitié inféreure de |a fente
pour la vis sur la patte du support de montage), vous devez utiliser une vis de montag
de 1/4"

Accessolres du clreuit du patient - L'utilisation d’accesseires tels que les membranes
vorales, les échangeurs thermohydriques et les filtres, produit une résistance additionnelle
dans |e circuit de patient et en cas de débranchement, elle risque d'empécher la génératiol
de Falarme de basse pression. S'assurer que les paramétres de l'alarme de basse pressic
sadaptent a ces types d'accessoires lorsquils sont utilisés avec fes circuits du patient.

Réglages du contrle de volume bas par minute - Le contrdle du volume bas par minut
doit étre ajusté a |a plus haute valeur clinigue approprige. 5i 'alarme de volume bas par
minute doit &tre ajustée A des valeurs inférieures ou mise a Farrét (- - <) pour satisfaire auw
besoins clinigues, effectuer une evaluation clinique afin de déterminer si I'utilisation d'un
autre moniteur (c.-a-d., sphygmo-oxyméatre muni d'une alarme sonore ou un moniteur cardi
respiratoire) s'avére perinente,
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Cautions

% Caution |

Ventilator Sterilization — To avoid irreparable damage to the LTV Series Ventilator, do
not attempt to sterilize it.

Cleaning Agents — To avoid damaging the ventilator's plastic components and front
panel, do not use cleaning agents containing ammoniumn chloride, other chloride
compounds, more than 2% glutaraldehyde, phenols, or abrasive cleansars.

Ventilator Immersion - Do not immerse the ventilator in liquids.

Reusable Patient Circuit Components - To avoid degradation of the reusable patient
circuit components, do not exceed the following constraints:

* 50 cleaning cycles or 1 year {whichever comes first)
Steamn Autoclave:

» Prassure: 20 PSIG
= Temperature: 275°F {135°C)
+ Time: G minutes

Liquid Sterilizing Agent;

» The use of iiquid agents containing more than 2% glutaraldehyde.

Pasteurization:

= A 30-minute warm water detergent and a 30-minute 165°F (74°C) hot water cycle.

» Drying in a sterile drier for more than 1 hour or 140°F (59°C).

Gas (ETO}):

= Temperature: 131°F (55°C)
Differential Pressure Ports - A low pressure air nozzle with flow less than 10 liters per
minute should be used for cleaning the differential pressure ports.
Exhalation Valve Cleaning - Do not pour or spray liguit cleaners into the exhalation
vaive,
Patient Wye Installation — After cleaning, install the patient wye in the patient circuit so
the praximal senss lines are oriented up while operating.

Care of the Exhalation Valve - The exhalation valve is a delicate assembly and may be
damaged if;

+ Cara is not exercised when handling or ¢cleaning it.

= Cleaning instruments or foreign bodies are inserted inta it.

= High-pressure gas nozzles are used to dry it.
Front Panel Cleaning — Do not pour or spray liquid cleaners ontg the front panel.
Care of Baclerial Filters — If bacterial filters are used in conjunction with the LTV Series
Ventilator, comply with all procedures as specified by the filter manufacturer.
Wet or Damp Filers - Do not instal! a wet or damp filter into the LTV Series Ventilators.
This could damage the ventiiator.
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Proximal Sense Lines - Do not remove the proximal sense lines from the patient wye.
Automobile Cigarette Lighter and Power Qutlets — Automcbile cigarette lighter and
power outlets are normally wired for a positive center contact and ground sleeve contac
Connecting the ventilator to an improperly wired outlet will cause the adapter fuse to
blow and may damage the adapter or the ventilatar.

Automobile Cigarette Lighter Qutlet Power Rating - Running a ventilator from an
improperly rated automobile cigaretta lighter outlet (less than 20 ampares) may cause ¢
fuse in the automebile to blow, causing the ventilater and possibly other accessories in
th2 automobile to stop operating.

Automobile Cigarette Lighter Adapter - Do not operate the ventilator from the
Autoemobile Cigarette Lighter Adapter while starting the vehicle or when jump starting th
automobile battery. Doing so may cause damage to the ventilator.

Automobile Cigarette Lighter Adapter Tip - Use care when disconnecting the
Automobile Cigarette Lighter Adapter after use, its tip may be hot.

Automobile Cigarette Lighter Qutlet — Depending on the condition of the automobile
baftery, whether the automobile is turned off, being started or running, autornabile
cigaratte lighter cutlets can provide varying levels of voltage (in some, the outlet only
operates when the vehicle is running}. Verify which power source the ventilator is using
by checking the EXTERNAE POWER LED on the ventilator.

Remote Alarm - Always verify that the remcte alarm properly reports the LTV Series
Ventilator alarms before use.

Remote Alarm - Aiways follow the remote alamn manufacturer's usage and
maintenance requirements to guaranteg proper function of the device.

External Battery Pack - The External Battary Pack should only be connected to the

LTV Series Ventilators using the Pulmonetic Systems Extarnal Battery Cable [PN
10802). This cable is pre-wired and properly terminated to ensure safe connection of

the Bxtemnal Battery Pack to the ventilator.

Electrical Grounding — In the event of a loss of electrical protective ground, touching
the ventilator could result in electrical shock. To ensure grounding and avoid this
danger, use only the unmadified power cord originally supplied with the LTV Series
Ventilators, maintained in good condition and connected to a properly wired and
grounded electrical power outlet.

Electrostatic Shock — The use of electrically conductive hoses and tubing is not
recommended. The use of such materials may result in damage to the ventilator from
electrostatic discharge.

External DC Power Source or External Battery - When connecting the LTV Senes
Vantilators to an external DC power source or extemal battery, use only the approved
method and connectors specified in Chapter 14 - Power and Battery Operalion.
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AC Power Source - When connecting the ventilator to an AC power source, use only
the approved LTV AC Power Adapter.

AC Power Earth Ground Validity — If the validity of the AC power earth ground
connection is in doubt, use the internal battery, an external battery, or an external DC
power source to operate the LTV Series Ventilator.

Fuse Fire Hazard — Replacement of existing fuses with fuses with different voltage or
etectrical current ratings may cause a fira.

Storage Temperature - Storing the LTV Series Ventilator at temperatures above 60°C
(140°F) for long penods can damage the internal battery and cause expected battery
duration to degrada.

Patient Assist Call Connector — Do not apply more than 25Y rms or 32¥DC to the
Patient Assist Call connector.

Ventilator Checkout Tests - LTV Series Yentilator Checkout tests must be parformed
before connecting the patient to the ventilator. Rerun the tests menthly and whenever ¢
guestion about the ventilator's operation arises.

Release Button - To avoid damaging the ventilator or the power cannector, push the
release button on the connector before removing it from the ventilator pawer port or the
power port pigtait connector.
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W’ Avertissement

Stérilisation du ventilateur - Afin d'eviter des dommages irréparables au ventilateur d
la serie LTV, ne tentez pas de stériliser ce demier.

Produits de nettoyage - Afin d'éviter d'endommager les composants plastiques et fe
panneau frontal du ventilateur, n'utilisez pas des produits de netteyage contenant :
chlorure d'ammonium, composés de chlorure, plus de 2% de glitaraldéhyde, ou phéno

Emmersion du ventilateur - Ne pas immerger le veniilateur dans des liquides, incluant
les produits stérilisants.

Composants réutilisables du circuit du patient — Pour &viter la dégradation des
composants réutilisables du circuit du patient, ne dépassez pas les imites suivantes:

= 50 cycles de nettoyage ou 1 an (le premier des deux prévalant)
Autoclave a vapeur:

« Pression : 20 Ib/pa’
+ Température :  275°F {135°C)
= Durée : 6 minwtes

Agent de stérillsation liquide:
« L'utilisation d'agents liquide contenant plus de 2% de glutaraldéhyde.
Pasteurisation:
* Un cycle avec détergent & 'eau tidde pendant 30 minutes et a I'eau chaude 4 1657
{(74°C) pendant 30 minutes.
» Séchage dans un séchoir stérile pendant plus de 3 heure ou a 140°F {59°C).
Gaz (ETO):
s Température :  131°F {565°C)
Ports de pression différentielle - Une source de gaz a debit faible {moins de 10 ppm)
doit étre utilisée pour e nettoyage des fluides et de débris des ports de pression
différentielis.
MNettoyage de la soupape d'expiration - Ne pas asperger une solution nettoyante dan
la soupape d'expiration.
Installation de la soupape d'expiration - Aprés le nettoyagas, instaliez la soupape
d'expiration dans le circuit du patient de sorte que les lignes de détection soient alignée
vers le haut pendant 'opération.
Entretien de la soupape d'expiration - La soupape d'expiration ast une piéce fragife e
peut &tre endommagée si
. Des précautions ne sont pas prises lors de sa manipulation ou de son netloyage
. Des instruments de nettoyage ou des corps étrangers sont insérés dans celle-ci
. Des pistolets de gaz a haute-pression sont utilises pour l'assécher.
Nettoyage du panneau frontal - MNe pas asperger des solutions nettoyantes ou les
laisger g'écouler sur le panneau frontal.

Entretien des filtres bactériens - Les filires bactériens ne devraient pas étre immerge
dans un liquide. Un autoclave & vapeur devrait étre utilisé pour le neftoyage des fiitres
bacteriens.
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W/" Avertissement

Filtres mouiliés ou humides - Ne pas instalter des filtres mouillés ou humides dans le:
ventilateurs de la serie LTY. Cela pourrait endommager le ventilateur.

Conduites de détection — N'enlevez pas les conduites de détection qui se trouvent sul
les divisions en Y ¢u circuit du patient.

Allume-cigare et prises de courant — L'allume-cigars et les prises de courant sont
habituellement cablés de fagon a obtenir un contact central positif et un contact du
manchon 3 la terre. Le branchement du ventilateur dans une prise qui n'est pas céblée
adéquaterment aura pour effet de faire sauter le fusible de I'adaptateur st pourrait
endommager {'adaptateur ou la ventilateur.

Puissance nominale des prises d’allume-cigare — Le branchement d'un ventilateur &
une prise d'allume-cigare qui ne posséde pas la tension suffisanta (moins de 20
ampéres) peut faire griller un fusible de rautomobile, causant ainsi 'arrét du ventilateur
et éventuellemenit, celui d'autres accessoires de 'automobila.

Adaptateur pour allume-cigare —~ Ne faites pas fonctionner le ventilateur & laide de
Fadaptateur pour allume-cigare lorsque vous démarrez le véhicule ou lorsgua vous faite:
une connexion provisoire de la batterie d'un véhicule. Vous pourriez ainsi endommager
la ventilateur.

Embout adaptateur pour allume-cigarette d’automobile - Aprés i utilisation,
débrancher I'adaptateur pour allume-cigarette d"automobile avec précaution car son
embout peut étre chaud.

Prise d’allume-cigare d'automobile — Selon la condition de la batterie de Fautomabile,
si le moteur est coupé, démarré ou est en marche, les prises d'allume-cigare d’'une
auvtomobile peut générer des niveaux de tension variés (sur certains modéles, 1a prise
ne fonctionne que si le moteur ast en marche). Vérifier la source d'alimentation utilisee
par le ventilateur indiquee par la DEL EXTERNAL POWER du ventilateur.

Alarme & distance — Assurez-vous toujours que l'alarme & distance indigue de fagon
adequate les alarmes du ventilateur LTV avant d'utiliser le ventilateur.

Alarme a distance — Suivez toujours les exigences d'utilisation et d'entretien du
fabricant de Falarme 3 distance afin d'assurer ie fonctionnement adéquat de 'appareil,
Bloc-piles externe — Le blcc-piles externe ne doit &étre branché quaux ventilateurs de la
séne LTV z laide du c&ble pour piles externes de Pulmonetic Systems (N° pigce 10802).
Ce cable est précabls et ses terminaisons assurent une connexion sécuritaire entre le
bloc-piles exteme et le ventilateur.

Mise électrique a la terre - En cas de perte de la mise électrigue a la terre de
protaction, toutes les pieces conductrices peuvent transmettre un choc électrique. Pour
éviter un choc électrique, n'utilisez que le cordon d'alimentation d'origine non modifie
foumi avec les ventilateurs de la série LTV, mainfenus en bonne condition, et brancheés
a une prise adéquatement cablée et mise 3 la terre.

Choc électrostatique - L'utilisation ds tuyaux et de tubes conductibles n'est pas
recommandée. L'utilisation de ces matériatx risque de causer une décharge
électrostatigue qui endommagerai fe ventilateur.




% Avertissement

Source de courant continu ou pile externe - Lorsque vaus branchez |es ventilateurs
de la serie LTV sur une source de courant continu ou sur une pile externs, utilisez
seuiement les méthodes et les connecteurs approuvés specifies au chapitre 14 -
Alimentation et opération avec pila.

Source d’alimentation ¢.a. - Lorsque vous branchez le ventilaieur sur une source
daimentation c.a., utilizez l'adaptateur ¢.a. LTV approuvé.

Validité de fa mise a la terre de I'alimentation c.a. - Si vous doutez de fa validité de |;
mise 4 la terre de l'alimentation c.a., utilisez la pile interne, une pile exteme ou une
source extemne de courant continu, pour opérer le ventilateur de la série LTV,

Danger d’incendie des fusibles - Le remplacement des fusibles existants par des
fusibles de type, d'ampérage et de courant etectrique différent peut causar un incendie.
Température d'entreposage - L'entreposage du ventilateur de la série LTV & des
températures supérieures a 60° C (140° F) durant des périodes prolongees peut
endommager la pile interne et causer I'usure prématurée de la pile.

Connecteur d’appel d’aide aux patients - Ne mettez pas plus de 25 V efficace ou 32°
c.c. au connecteur d'appel d'aide aux patiants.

Tests de vérification du ventilateur - Les tests de vérification du ventilateur dotvent
&tre effectues avant de relier le patient au ventilateur. Effectuez les tests sur une base
mensuelle, et lors de doutes refativernent a l'opération adéquate du ventilateur.
Bouton de déclenchement — Pour éviter d'endommager le ventilateur ou le connecteu
d'alimentation, appuyer sur le bouton de déclenchemsnt situe sur le connacteur avant d
le retirer du port d'alimentation du ventilateur ou du raccord de qusue de cochon du por
d'alimentation.
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Symbols

Symbol

Compliance®

Title

>

IS0 3864
(Prev. JEC 348)

Syimbol No.
B.3.1

Caution {refer to
accompanying
documents)

Application

Lised to direct the user to the instrut
manual whera it is necessary to foll
certain specified instructions whare
is invohved.

IEC 417

Symibral No.
N 7-IEC-5016

IEC 417

Symbol No.
4 7-IEC-5035

IEC 417

Symbol No.
417-IEC-5018

IEC 417

Symbol No.
417-IEC-5333

1B © | @

IEC 417

Symbol No.
417-1EC-5031

IEC 417

Symbol No.
A 7-IEC-5032

Fuse

Dutp.ut

To indicate the fuse boxes, for exar
and their location.

To wdentify an output terminal when |

nacessary to distinguish betwsen in;
and cutputs.

Protective earth {ground}

Type BF equipment.

Direct Current

Alternating current

O ¢

IEC 417

Symbol No.
H7-1EC-5172

Class I equipmen{

for connection to an external protect
conductor for protection against elec
shock in case of a fault or tha termin
protective earth {ground) electrode.

Ta mark a type BF equipment I:Dm[::;I
with IEC Publication 601.

To i-r_‘r.dicate on the rating p[éte thatth

aequipment is suitable for direct curre
only, to identify relevant terminals.

To indicate on the rating piate that th
equipment is suitable for alternating
current only; to identify relevant term

To identify equipment mee{ing safety

requirements specified for Class Il
equipment.

* Raference IEG Medical Efectrical Equipment, 27, Edition 1588
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l Chapter 2 - VENTILATOR OVERVIEW

The LTV® Series Ventilator is a lightweight, high performance ventilator that is designec

to provide the maximum functionality in the smallest possible package. The LTV Series

Ventilator provides the following features:

= High performance ventilation in a small lightweight package {10” x 12" x 3", 13.4 Ibe’

= Turbine technology allows the LTV Series Ventilator to operate without an extemnal
compressed gas source.

+ CPAP*, SIMV®, Control, Assist / Control and Apnea Backup ventilation modes.

» NPPV® mode ventilation, providing an alarm package suitable for mask ventilation of
patients that do not require life support ventilation.

= Volume Control, Pressure Control (optional) and Pressure Support ventilation.

* Variable alarm settings including High Peak Pressure, Low Peak Pressure, Low Mini
Yolume, and Apnea.

» Oxygen blending from a high-pressure oxygen source {optional} as well as low-pres:
axygen bleed-in.

* Lockable front panel controls.

+ Monitors for Breath Rate (f), I:E Ratio, MAP, Minute Ventilation (VE), PEEP, PIP ana
Tidal Volume (Vie).

= Real-time patient circuit pressure display with Peak Inspiratory Pressure indicator,

» Variable termination conditions for Pressure Support breaths, including maximum
inspiratory time termination and percentage of peak fiow.

» Selactable Percentage of Peak Flow termination for Pressure Control breaths.

+ Leak Compensation to improve triggering when a circuit leak is present.

* Operation from a variety of power sources including AC power, internaf battery and
external DT power sources.

Intended Use

The LTV Series Ventilator is a restricted medical device designed for use by adults and
pediatrics weighing a minimurm of 10 kg (22 Ibs}, neading Positive Pressure ventilation
{(delivered invasively or non-invasively). It is:

» Suitable for service in institutional, homecare and transport settings as a source of
continuous or intermittent ventilatory support.

» Interied for operation only by Respiratory Therapists or other properly trained and
qualified personnel under the direction of a physician and in accordance with
applicable state laws and regulations.

= Pulmonetic Systems Inc. does not recammend that the LTV Series Ventilator ha
used outside of its infended use.

* Continuous Positive Pressure Ventilstion
® Synchronized Infermittant Mandatory Ventilation
* Non-invasive Positive Pressure Ventitation




PoweriSupplies Reqguired

To operate the LTV Series Ventilator, you will need the following:

» Fower source: Pulmonetic Systems P/N 10537, 110V or 220V AC power
source, or 11V to 15V DC power source. This may be an
external battery such as an automobile or marine battery,
ar a DC power system’.

= Oxygen supply: High-pressure oxygen source providing between 40 PSIG
and 70 PSIGE, or Low-flow, low-prassure oxXyQen source
providing less than 10 PSIG.

% WARNING !

Untrained Personnel — Only properly trained personnel should operate the ventilator.
The LTV Series Ventilator is a restricted medical device dasigned for use by Respirator
Therapists or other propery trained and gualified personnel under the direction of a
physician and in accordance with applicable state laws and regulations.

Patient Monitoring - Patients who are dependent on a ventilator should be constantly
monitored by qualified personnel. Such personnel should be prepared to address
equipment maliunctions and circumstances where equipment becomas inoperative. An
alternative method of ventilation should be available for all patients dependent on the
wantilator, and qualified personnel shouid be fully familiar with emergency ventilation
procedures.

@ MISE EN GARDE

Personnel non qualifié - Seul le personnet qualifié doit opérer le ventitateur. Le
ventilateur de la série LTV est un dispositif madical restreint congu pour étre utilisé par
les inhalothérapeutes ou autres personnes qualifiées, et par le persannel qualifié sous |
supervision d'un méadscin et en conformité avec les lois ef réglaments applicables.
Surveillance du patient - Un personnel qualifie doit constamment surveiller les patient
qui sont reliés & un ventilateur. Le personne! doit étre 2n mesure de s'occuper das
défectuosités de fonctionnement de 'équipement ainsi que des circonstances od ce
dernier devient inopgrant. Une forme de ventilation alternative deit étre disponible a tow
les patients raliés au ventilateur et le personnel gualifié devrait 8tre pleinement familier
avec les procédures de ventilation d'urgence.

¥ Airline camiers typically allow only dry cell batteries on hoard aircraft. However, some avrlines may allow
an electrical cord to be plugged in if arrangaed in advance. Pulmonetic Systems recommends checking
with 1he intended carrier well in advanece before raveling.
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InformationiAssistance

For additional information or troubleshooting assistance conceming the operation of the
LTV® Series Ventilators, contact a certified Pulmonetic Systems service technician or:

17400 Medina Rd., Suite 100
Minneapofis, Minnesota 55447-1341
Phone; {763} 398-8300
Customer Care Center:  {800) 754-1914
Fax; (763) 398-8400
E-mail: info@ pulmanetic.com
Website: hitp:/www.pulmonetic.com

In the European LInion

BREAS® MEDICAL
Foretagsvagen 1
435 33 Méinlycke Sweden
Phone:+46 31 86 88 00
Fax:+46 31 86 88 10
E-mail:breas @breas.se
Website: hitp://www . breas com
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Chapter 3 - BREATH TYPES

This chapter contains information regarding the breath types available on the LTV Serie
Ventilator. It covers how breaths are initiated, limited and cycled, and when each type «
breath is given.

"The following terms are used in discussing how breaths are given:

» Initiate What causes a breath to be given. Breaths may be inftiated by 2 patier

trigger, a push of the manual breath button, or by the ventilator based o
the set breath rate and ventilation mode.

e Limit How the breath is controlled. Breaths may be limited to a maximum
circuit pressure or flow.
= Cycle Yhat causes the breath to be cycled from the inspiratory phase to the

axhalation phase. Breaths may be cycled by the ventilator when a set
time or delivered volume has been reached, or when an alarm condition
such as a high pressure limit has baen reached. Spontaneous breaths
are terminated when the flow based on patient demand decreases to
10% of the maximum flow delivered during the breath, or below 3 Lpm.

Breath Types

Breaths are defined by how they are initiated, limited and cycled. The breath types are
Machine, Assist, and Patient.

Machine Assist Patient®
Initiated By - Ventilator Patiant Patient

Limited By - Ventilator Ventilator Vantilator
Cycled By - Ventilator Ventilater Patient

Breaths may be given in any of the following forms: Volume Contral, Pressure Contre,
Pressure Support and Spontanecus. These breaths are given as described in the
sections below.

In addition, the following parameters apply to all breaths:
« The Minimum Inspiratory Time is 300 ms.
* The Minimum Exhalation Time iz 346 ms.

= When patient triggers are enabled, triggers are detected during exhalation after the
Minimum Exhalation Time has expired.

® Pressure Support or Spontaneous




Volume Conirol Breaths

For Yolume Control breaths, the set Tidal Yolume is delivered over the sat Inspiratory
Time and flow is delivered in a decelerating taper flow waveform. Peak flow is
calculated based on the Tidal Volume and Inspiratary Time and the final fiow is 50% of
the peak flow. Volume breaths may be maching or assist type braaths.

_ PeakFlo 50% of
setinsp Time {4 {Vcalc} Pezk Flow

. Flow delivered in Brealh cycles al
i taper waveform

¥
3et Insp
i Time :

Paw

Setlnsp_
! Time i

Volume Control Breaths

When the combination of inspiratory time and tidal volume result in an initial flow of <20
{ pm, the final flow remains at 10 Ipm and the waveform is fiattened.

Initial Now Is Final flowis | initial flow is Final flow iz
=20 Lorn 50% of <20 Lpm 10 Lpm

o

Paw w.,.

Shorer Insp Longer tnsp

Time Time

Volume Control Breaths
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Pressure Control Breaths

For Pressure Control breaths®, flow is delivered to elevate the circuit pressure o the
Pressure Control setting and maintain it at that pressure for the set Inspiratory Time.
Pressure Control breaths may be machine or assist type breaths.

Flow deliverad to Flow delivered L
meai et pressure meel sel pressune

/

! Breath i
i, lermnates at
sgt Insp Time

i w— Set Pressurc ‘

Breath cyclas al
sel fnsp Time

Paw

_‘__“ Set inzp Set insp ___h :
Time i e Time : |

Prassure Conirol Breaths
Showit with exampke fow patterns Tor two different pationl wondilisns

Adjusting the Rise Time Profile changes the flow and pressure waveforms for Pressure
Control breaths.

v
Frohte #4 Profile #9
Faster Risa Tinme Slower Rige Time
kY ; BSei Frassume

A

Adjusting Rise Tima on
Praz=ure Conirol Breaths

¥ Pressure Control and Pressure Support breaths do not compensate for FEER. Delivered pressure is
controllad by the Prassure Control setting and is not aflected by the PEEP setting. i.e.; A Pressure
Conird setting of 20cmH.0 and a PEEP setting of 10emH.O resutts in a maximumn delivered pressurs of
20cmtiz.




Pressure Control breaths have an optional flow termination criteria. I PC Flow
Termination is on Pressure Control breaths may be time or flow terminated. If the flow
drops to the set FLOW TERM level before the inspiratory time is completed, the

inspiration is cycled.

Peak Set pressure is Peak Breath terminates at
Flow maintained and Flow set percentage of
inspiratory fow peak flow
gois io 2eno Brealh
terminates /
! atsetlnsp :
Tme « | F N

vl S
Vi '/ LA l/
Set Pressure Set Pressure

Paw Paw
+ Set Insp { . Setinsp
Tirme i H Time f
PC FLLOW TERM sef to OFF PC FLOW TERM set to ON

Pressure Cominal Breath tenminates at the same

Prassure Controf Breath ferminates normalhy
Percentage of Peak Flow as Pressure SUppor bre:
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Pressure Support Breaths

For Prassure Support breaths, flow is delivered to elevate the circuit pressura to the
Fressure Support setting and maintain it at that pressure until the flow drops beiow a
vanable percentage of the peak fiow. Pressure Support breaths may also be cycled by
variable time limit, ar by exceeding 2 breath periods. Pressure support breaths are

patient type breaths.

Measured
peak Mow

Flow dalivered tor
meel el pressure

Ergalh oyoles at
sel pertentage

1

of peak flow -
Flow Ferm

Whan set % of pesk flow is not
reached, breath is cycled at
gel Time Ferm

i -4 Sot Pressure

Paw

g 381 Inp
Time )

Pressure Support Breaths

For some patients, it may be useful to adjust the variable flow termination percentage.
Adjusting the FLOW TERM setting between 10% and 40% will change the length,
volume and comfort of the inspiration.

Measured
peak How

Highear paroontags
of peak fow (40%)

Lower percantage
of paak low (10%) |

/
4

el 1

H —-—
Fressure

Paw

; -— Longer Insp _-_
Time !

Adjusting Flow Term on Pressure Support Broaths




Spontaneous Breaths

For Spontaneous breaths, flow is deliverad to meet patient demand and maintain the
circuit pressure at the measured PEEF from the previous breath. The breath is cycled
when the flow drops below 109 of the maximum flow delivered during the breath, or
below 3 Ipm. Spontanzous breaths may also be terminated by exceeding 2 breath

periods. Spontanecus breaths are patient type breaths.

Measured Flow delivered to meet
peak flow patien! demand and

maintzin PEEP

‘ Breath cydes

; Breath cycles at i :
g/m%r::rfpeakﬂuw g’/at-ﬁBme
. L {—-
I V -
Pressure maintained
=l PEEP
PEEP

Paw

Spontaneous Breaths
Shupam with oxampie Aow for two different patient conditions
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Chapter 4 - VENTILATION MODES

The LTV Senes Ventilator provides the following modes of ventilation:
= Control

= Assist/Contro!

» SIMV - Synchronized intermittent Mandatory Ventilation

= CPAP - Gontinuous Positive Airway Pressure

= Apnea Backup Ventilation

= NPPV - Non-Invasive Positive Pressure Ventilation

Each of these modes is described below.

Controf Mode

Control mode ventilation is selected when Assist / Control is selected and Sensitivity is
set to dashes ™ - -°. in Control mode, Volume or Pressure Controlled maching breaths
are given at the rate specified by the Breath Rate setting and no triggered breaths are
allowed.

Paw

ie— Breath Period —!

Pressure Contred Machine Breaths

AssistiControl Mode

Assist / Control ventilation is selected when Assist / Contral is selected and Sensitivity
15 on. In Assist / Control mode, the ventilator guarantees a minimum number of Volume
or Pressure Controlled breaths are given. The patient may trigger additional Volume or
Fressure Controlled assist breaths.

{ Machine

Brezth
Paw " -\* !
. E Patiem ; .
5'-— Prealh Period —l-- Trigger fi_ RBreath Penod '—--I'-

Pressure Control Machine and Assist Breaths
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SIMV Mode

SIMY mode is selacted when SIMV / CPAP is selected and Breath Rate is sat between
1 and 88. In SIMVY mode, machine, assist and patient breaths may be given.

For the first patient trigger detected within a breath period, an assist breath is given. F
all subsequent patient triggers within the same breath periad, spontanecus patient
breaths are given.

At the beginning of a breath period, if no triggered breaths were given in the pravious
breath period, a machine breath is given. If there was a patient trigger in the previous
breath cycle, the ventilator will not give a machine breath in the current breath pericd
unless the set Apnea Interval is excesded.

. Mgching i Machina  Agsist  Pressure  Assist Pressure Pressure  Assist

T F'atiantT‘Trigg;rs f 1‘ T T

Prassure Control Machine and Assist Breaths, and Pressure Support Patient Breaths

l‘1:> Note

LTV ventilators provide an Apnea Backup mode of ventilation. When the set Apnea
Interval (maximum time allowed between the beginning of one breath and the beginning
of the next breath) is exceeded, the APNEA alarm is generated and the ventilator wiil

enter Apnea Backup ventilation moda.

& bpm ! B.6S Soc— | == 0 bypwn | §.58 Sz ——

0.3 5o ' &3 Bex 364 Do N

Braath —je [ | =t o Bresth —————s--8— No Breath—e-}
b

Sfart ! Sfart Aty Stovt Rclivity 4

AN

1

LLE: i
F‘ai}en-t_/ ] Nn&::ih——-—r-:\- Apivea Baciug
Teigger ' St Activity

MacHine ®ale 9 biym
Inspiratory Time 0.3 Soconds, Apnea Inkerval 10 Seconda

12hpm ! S0 %00 — gt 12 bpmid S50 a6 — ]
0.3 5ac &7 G 5l Zec
Bresth i-q— Mo Brasih —— g | mp—————— Mo Breslh ————— ]
Sarl 4 Starf AcHwlty Srart Acifvily
"‘ r'_‘!\
:
Palicnt i - \,mm‘ o
Trigger =
‘ Sfant Actuity Ereath
Machine Rate 12 bpm

Insplretory Time 0.3 Seconds, Apnea Imlerval 70 Seconds
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Q{) Remargue

Les ventilateurs LTV procurent un mode de ventilation de secours pour 'apnée.
Lorsque lintervalle de l'apnée établi (durée maximum allouge entre le début d'unse
respiration et le debut da la respiration suivante) ast excédé, I'alarme APNEA est
généree et le ventilateur entre en mode de ventifation de secours pour 'apnée.




CPAP Mode

CPAP mode is selected when SIMV / CPAP is sefected and Breath Rate is set to
dashes “—". In CPAP maode, when a patient trigger is detected, a patiant breath is
given. Breaths will be Pressure Suppert or Spontaneous breaths according to the

Pressure Support setting.

Fressure Precssure Pressure Prassura Pressure  Pressure Pressune
Suppoit Support  Support Support Support Support Suppaort

Paw uﬂ \lﬂ‘uﬂ urk—\lﬂ urLun

t e S S S

Pressura Support Patient Breaths
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Apnea Backup

The LTV Series Ventilator provides an Apnea Backup mode of ventilation. Apnea
Backup ventitation begins when the time since the last breath start is greater than the sz
Apnea Intarval.

When an apnea alarm occurs:
+ If an inspiration is in progress, the ventilator ¢ycles to exhalation.

= The ventilator begins Apnea Backup ventflation in the Assist/Control mode according
to the cumrent control settings. The active controls are displayed at full intensity, arc
afl othar controls are dimmed.

The breath rate for Apnea Backup mode is determined as follows:

¢ |f the sat Breath Rata is = = 12 bpm, the Apnea breath rata is the sot Breath Rate.

» If the set Breath Rate is < 12 bpm and the set Breath Rate is not limited by other
controf settings, the Apnea breath rata is 12 bpm.

» [lfthe set Breath Rate is limited to <12 bpm, the Apnea breath rate is the highest
allowed rato.

The ventilator exits Apnea Backup mode and returns to the previous mode of ventilation
when the operator resets the Apnea alarm or when two consecutive patient-initiated
breaths occur,

The Apnea Interval may be changed using the Extended Features menu.




NPPV

The ventilator provides Nen-invasive Positive Pressure Ventilation (NPPV) as 2
seconhdary mode that may be selected in addition to the primary ventilation mode
When NPPY mode is selected, ventilation is delivered according to the selscted mode,
however, a modified set of alarms arz active. NPPY is selected using the Extended
Features menu and is not selectable from the front panel controls. Whila the ventilator
operating in NPPY mode, the NPPV LED is iit.

In NPPYV mode, only the following alarms are active:
= High Pressure

= Apnea Alarm and Apnea Backup ventilation

»« Sense Line Disconnect

+ Bxternal Power Lost

« Intemal Batiery Low

= Internal Battery Empty

= Vent lnop

= Defaults
All other alarms are disabled. The displays for Low Minute Volume and Low Peak
Pressure are set to dimmed dashes indicating they are not available.

'{% WARNING !

NPPV Mode - NPPV' is not a life support mode and is not suitable for patients that
require life support ventilation. NPPY Mode should only be used for supplemental
vantilation of non-life support patients.

NPPV Mode - When operating in NPPY'® mode, many of the standard alarms are
disahled. This may result in reduced ventilation accuracy should a problem occur.
Carefully read Chapier 4 - Ventilation Modes, MPPV, before sslecting this modea of
operation.

% MISE EN GARDE

Mode NPPV — Le monde NPPV n'est pas un mode de maintien des fonctions vitales
cortinu et il West pas approprié pour les patients qui ont bescin d'une ventilation
continue pour le maintien des fonctions vitales. Le mode NPPV ne doit &tre utilisé que
comme ventilation supplémentaire pour les patients qui ne nécessitent pas da maintien
des fonctions vitales.

Mode NPPY — Larsque Pappareil fanctionne en mode NPPV, bon nombre des alarmes
standards sont désactivées. Par conséquent, si un probléme surnvient, la precision de la
ventilation pourrait diminuer. Assurez-vous de lire attentivernent le chapitre 4 — Typas d
respiration et modes de ventilation, mode NPFY avant de cheisir ce mode de
fonctionnement.

" Non-Invasive Positive Pressure
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Volume | Pressura Ventilation

The LTV Series Ventilator offers both Volume and Pressure ventilation.

When Volume is selected, all machine and assist breaths are Volume Control breaths.
Breaths are given according to the Tidal Volums and Inspiratory Time controls. For
more information on Volume Control breaths, see Chapter 6 - Comnirals, Tidal Voluma.

When Pressure is selectad, all machine and assist breaths are Pressure Cantrol
breaths. Breaths are given according to the Pressure Control and Inspiratory Time
controls. For more infermation on Pressure Control breaths, see Chapler 6 - Conirofs,
Pressure Conirof (Option).

Bias Flow

The LTV Series Ventilator provides a constant bias flow of 10 Lpm during exhalation to
assist with patient triggering.
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Chapter 5 - USING THE CONTROLS AND INDICATORS

Ventilator Controls

The following diagram shows how the front panel controls and displays are arranged.
This illustration shows the LTV 1000. Pressure Control ventilation, oxygen blending

{0:%) and Inspiratery / Expiratory Hold are not available on some models.
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Setting a Control

There are 5 kinds of controls on the LTV Series Ventilator. They are:

Vanable Controls Controts and alarms that have front panel displays.

Buttons Push buttaons that select an option or perform a function.

Set Value Knob Used to set control values and navigate extended features
MEenus.

Extended Featurss Ventilation options that do not have front panel controls bul

are avaizable through a special menu.

Mechanical Contrals Contrals such as PEEP that are set by mechanical means.

The following sections describe how to set each kind of contral.

Variable Controls

To =et a variable control:

1}

)

3)

Selact the control by pushing the associated button. The display for the selected
control will be displayed at normal brightness, but the remaiing cortrol displays will
dim.

Change the contral value by rotating the Set Value Knob. Rotate clockwise to
increase and counter-clockwise to decrease the value. Tuming the control knob
slowly will change the setting by a small increment. Turning the control knob moie
quickly will change the setting by a larger increment.

Deselact the cantrol by:

= Waiting 5 seconds, or

= Pushing the selected button again, or

= Selecting another control, or

s Pushing the Control Lock buiton

When the control is deselected, all displays will return to their normal brightness.
The new control value goes into effect as soon as the contral is deselected.




Buittons

Button controls do one of three things:

= Tum & feature on or off, such as Cantrol Lock.

= Toggle betwesn two features, such as Volume or Prassure ventilation.
» Performn a function, such as Manual Breath.

Fush the button to activate the feature or change the feature state. A green LED next t
the butten indicates when a feature is on.

For Mode buttons, there is a second confirmation push reguired. To toggle between

modes:

1) Push the mode button. The associated LED will flash for 5 seconds.

2) To confirm the mode change, push the mode button again while the LED is flashing.
The ventilator will begin aperating in the new mode.

To prevent an accidental shutdown, the ventilator requires a longer push of the
On / Standby button to put the ventilator in the Standby stata. To put the ventilator in
Standby, push and heid the On / Standby button for 3 seconds.

Sef Value Knob

Use the Set Value Knob to set control values and navigate extended features menus.,

To change the setting for 4 variable control, select the control then tum the knob
clockwise or counter-clockwise until the desired setting is reached.

For information on how to use the Set Value Knob to navigate the extended features
menus, see Chaptar 10 - Extended Fealines.

Extended Feaftures

The Extended Features menus allow you to set ventilation parameters that do not have
dedicated front panel contrals. For information en how to use the Set Value Knob to
navigate the extended features menus, see Chapler 10 - Extended Features.




Mechanical Conirols

The ventilator PEEP satting is a manually adjusted mechanical control. Instructions for
seatting this control are given in Chapter 6 - Conlfrols.

Bright, Dim and Blank Controf Displays

Variable controls will be displayed at normal or dimmed infensity, or may be blankad. A
display wiil be displayed at normal intensity:
« When it is selected for change. All ather displays will be dimmed.

» When it is active in the current ventilation mode. Dimmed displays are not active in
the current mode.

QD' Nofte

Be sure to set any controls that may be used in Apnea Backup ventilation to appropriat
valugs. Even though these controls ara dimmed, they will be used if apnea should

CCCUr.

QD Remarque

Assurez-vous de régler aux valeurs appropriées, tous les contrdles susceptibles d'étre
utilisés en mode ventilation de secours pour l'apnée. Méme si ces contréles sont en
veilleuss, ils seront utilisés en cas d'apnée.

A display will be displayed at dimmed intensity:
= When another contral is setected for change.
= When it is not active in the current ventilation modae.

A dispiay will be blank;

» When operating on the intermal battery to conserve batiery power. While operating
from battery power:

= ¥ no button pushes or control knob activity occurs for 80 secands, the displays are
turned off. The display window, 7-segment control displays, and LEDs are turned

aff. Anytime an alarm cccurs, or if an alamm message is alveady displayed, the
display window will remain active. The Airway Pressure dispfay is always active.

a  Totum the displays back on, push any bution or turn the control knob.

« When an option, such as oxygen blending, is not installed.
« When a contral feature is not available, such as during Ventilator Checkout tests.
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Flashing Controls

Variable controls and alarms will be displayed sofid or flashing. A flashing control mean

one ¢of the following things:

= [t you are changing a contral setting, and the display fiashes, you have reached a
limited value for the control. Control Limiting is coverad later in this section.

» If an alarm dispiay flashes, it ndicates that an alarm has occurred or is occurting.
See Chapter 9 - Vendifator Alarms for more information on this.

= [|f a contro! display flashes, it indicates a special condition such as time termination ¢
a pressure support breath. For mare information, see Ghapler 6 - Conirols.

» Ifthe Control Lock LED flashes, it indicates you have tried to change the control
settings while the front panel controls are lacked. For more information, see Chapie
& - Conirols, Conirol Lock.

Dashes

If & cantrol display is set to dashes “ - - - », it indicates that control is turmed off, or is na
available in the current ventilation mode.

Control Limiting

Variable control settings may ba limited to less than their specified range for any of the

following reasons:

= To prevent inverse |:E ratios of greater than 4:1

= To ensure a minimum inspiration time of 300 ms

= To ensure & minimum exhalation time of 346 ms

Fo engure a minimum inftial flow of 10 lpm for Yolume Controlled breaths

To ensure a maximum infial flow of 100 Ipm for Volume Controlled breaths

When you are updating a control and have reached a limited candition, the following

things happen:

* The control stops updating and will remain displayed at the highest (or lowast)
allowed value.

= The control display will flash.

= The displays for other contrals involved in the limited condition will flash.

To set the control to a value outside the limited range, you will need to change the
settings for ather controls involved in the limit condition. For instance, if the Breath Rate
is set to 12, the maximum allowed Inspiratory Time is 4.0 seconds. To set the
Inspiratory Time to more than 4.0 seconds, you must first decrease the Breath Rate.




Control Locking

The front panel controls may be locked sc that settings cannot be accidentally changed
When the contrals are locked, the Control Loek LED will ba on. If you try to select or
change a control while the Control Lock i5 on, the message LOCKED will ba displayed
in the display window and the Gontrol Lock LED will flash.

Two different levels of difficulty can be set for control unlocking: Easy and Hard. The
Easy unlocking method should be used when only trained perscnnel have access to the
ventilator. The Hard method should be used when children or others may have access
to the ventilator and you want to prevent accidental changes to the control sattings.
Easy unlocking is the default and this setting is changed using the Extendad Features
menus’ .

To turn the Control Lock on:
1} Push the Centrol Lock button.
The Contrel Lock LED is on whenavar the front panel controls are locked.

If you push a button while the controls are locked:
1} The Control Lock LED will flash.

2} LOCKED will be displayed in the display window.
3 The button push 15 ignored.

To turn the Control Lock off with Easy unlocking:
1) Push the Control Lock button.

To turn the Control Lock off with Hard unlocking:
1} Push and hold the Control Lock button for 3 seconds.

These controls are not affected by the control lock and operate even when the control
lock is on: Manual Breath, Silence / Reset, Select.

Control Retfention

Once a control value is set, that value will be retained in non-volatile memnry”. The
settings retained in non-volatile memory will be used when the ventilator is next powers

up.

"' See Chapler 10 - Extended Featuras, Conéal Urfock for more infonmation,
'? Ngn-volatiile memary is memaory that is nol erased when the ventilator is furned off or disconnected.
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Chapter 6 - CONTROLS

This section explains how each of the LTV Series Ventilator's front panel controls work.

AssistiConitrol | SIMVICPAP Modes

This button toggles between Assist/Control and SIMV/CPAP maodes of ventilation.

To togyle between the modes:

1) Push the mode button. The associated LED will flash for 5 seconds.

2) To canfirm the mode change, push the mode button again while the LED is flaghing.

The ventilator will begin operating in the new mode as scon as the mode changa is
complete.

QD Note

When Assist/Control is selected, the ventilatar will be in Contro! or Assist/Control
mode, depending on the Sensitivity setting.

« If Sensitivity is set fo dashes “- - -", the ventilator will ba operating in Control made.
= |t Sensitivity is set to any other value, the ventilator will be operating in Assist/Contrc
mode.

When SIMVY/CPAP is selected, the ventilator will be in SiMV or CRAP mode, depending
on the Breath Rate setting.

« If Breath Rate is sat to dashes “- -", the ventilator will be operating in CPAP mode.
« [t Breath Rate is set to any other value, the ventilator will be operating in SiMV mode

I’1:> Remarqgue

Lorsque Aide f Contréle est sélectionng, le ventilateur sera en mode Controle ou Aide,

selon le réglage de la sensibilité.

= 3ila sengibilité est régles sur Traits « - - - », le ventilateur fonctionnera en mode
Controle.

= 5ila sensibilité est réglée sur foute autre valeur, le ventifateur fonctionnera en mode
Aide / Contrdle,

Lorsque le mode SIMY f CPAP est sélectionnég, le ventilateur sara en mode SIMV ou

CPAP, selon le reglage du debit respiratoire.

= Sile débit respiratoire est régle sur Traits « - - », le ventiigteur fonctionnera en mode
CPAP.

= 5ile debit respiratoire est reglé sur toute autre valeur, le ventilateur fonctionnera en

mode SIMV.
e ______________________________________________________ e




Breath Rate

Lise the Breath Rate controt to establish the minimum rate of machine or assist breaths
that the vantilatar will deliver per minute.

To set the Breath Rate:
1) Push the Breath Rate button.
2] Change the setting using the Set Value knob.

Range: “--",1-80bpm

Qb Note

When SIMV/CPAP is selected, the ventilator will be in SIMVY or CPAP mode, depending
an the Breath Rate setting.

= [f Breath Rate is set to dashes “- -*, the ventilator will be operating in CPAP mode.
« |If Breath Rate is set to any other value, the ventilator will be operating in SIMV mode

QD Remargue

Lorsque le mode SIMV / CPAP est sélectionne, le ventilateur sera en mode SIMVY ou

CPAPR, seion e réglage du débit respiratoire.

« 5ile débit respiratoire est réglé sur Traits « - - », le vantilateur fonctionnera en maod
CPAP.

= Sile débit respiratcira est réglé sur toute autre valeur, le ventilateur fonctionnera en
mode SIMV.
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Control Lock

The LTV Series Ventilator front panel controls may be locked so that settings are not
accidentally changed. Two different levels of difficulty can be set for contre! unlocking:
Easy and Hard. Easy unlocking is the default and this setfing is changed using the
Extended Features menus™. For more information on using the Control Lock, see
Lhapler 5 — Corirof Locking.

To turn the Control Lock on:
1) Push the Control Lock button.
The Cantrol Lock LED is on whenever the front panel controls are locked.

To turn the Control Lock off with Easy unlocking:
1) Push the Control Lock button.

To turn the Contreol Lock off with Hard unlocking:
1} Push and hold the Control Lock button for 3 seconds.

These controls are not affected by the control lock and operate even when the control
lock is on: Manual Breath, Silence f Reset, Select.

' See Chaptor 10 Extended Faatures, Controt Unlock for more information.




High Pressure Limit

Use the High Pressure Limit to establish the maximum pressure permitted the patiant
circuit. When this limit is reached:

» A HIGH PRES alarm is displayed

» The audible alarm is sounded

= Inspiration is terminated and exhalation begins

The turbing is stopped to allow the circuit pressure to evacuate when the high pressure

condition parsists far more than four times the set inspiratory time" or more than 3.0
seconds, whichever is less.

To set the High Pressure Limit:
1) Push the High Pressure Limit button.
2] Change the setting using the Set Valua knob.

Range: 5 - 100 emH.0

' Stopping the turbine when more than four imes the set inspiratory time is reached is only avaitable on
ventilatars with software version 3.11 or higher installed,
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Inspiratory ! Expiratory Hold Controtl Button

Pushing the Insp/Exp (Inspiratory/Expiratory) Hold control bution causes the ventilator
to toggle between the following messages in the display window. Each push causes thi
next item in sequence to be displayed:

INSP HOLD
EXP HOLD
Normal monitor display

While INSP HOLD or EXP HOLD is displayed:

= The Insp/Exp Hold control button LED will flash on and off.

= [fthe Insp/Exp Hold contral button is not pushed within 60 seconds, the message
will be removed and the LED will turn off.

= FPushing the Select, Silence / Reset or Control button wilt return the display to normsz
and the LED will stop flashing.




Inspiratary Hold

An Inspiratory Hold maneuver holds the inspiratory phase of a delivered braath for a
duration sufficient to determine A Pres pressure and static lung compliance of the
patient.
To perform the Inspiratory Hold maneuver:
1} Push the Insp/Exp {Inspiratory/Expiratory) Hotd control button once and the display
widow will toggle from normal monitor display to INSP HOLD.
2) Push and hold the Insp/Exp (Inspiratory/Expiratory} Hotd button during a volume
inspiraticn.
«  The ventilator will parform an Inspiratory Hold on the next Volume breath.
= P Plat"® — will be displayed in the display window.
+ Ali buttons that are not lockable will operate normally.
» Al buttons that are lockable will be ignored.
3) Continue holding the button until the Volume inspiration is completed. Dunng the
mansuver:
= The exhalation valve will remain closed.
»  Flow will be set to O LFM.
« P Plat xxx will be displayed in the display window, where xxx is the real time
circuit pressura.
s+  The breath period will remain in inspiration phase so no breath tnggers are
allowed.
= DISC/SENSE and HIGH PRES alarms will terminate the maneuver.
4] Release the button when the pressure setting is P Plat {or when 6.0 seconds elapst
whichever comes first):
= Tha axhalation valve will be openad and a normal exhalation phase will begin.
» The display will cycle every 2 seconds between A Pres xxx where xxx is the
change in pressure™, ¢ Static ot where xxx is the static compliance’” and
P Plat xxx whare xx is the plateau pressure.

Qb Note

Breath period timing and apnea timing will be suspanded while the maneuver is
performed. As a result, the apnes alarm will not alarm during the maneuver.

tl:> Remargue

La synchranisation de la période de respiration et la synchronisation de l'apnés sont
interrompues pendant la manosuvre. Ainsi, Falamme d'apnée ne se déclenche pas au
cours de la mancsuvre.

Range: P Plat 0 - 100 cmHO
A Pres 0 - 100 emH-0
C Static 1 — 999 ml/femH. 0

'S -p Plat” is Plateau pressure reached doring Inspiratory Hold manetver,
16 ﬂ Pres is calculated as P Plal Fressure — PEEP measured from previous breath.
17 Static is calculated as Set Delivered Yolume / £\ Pres.,
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QD Note

The ventilator will not perform an Inspiratory Hold maneuver during Pressure Control,
Pressure Support or Spontaneous breaths.

i the button is held during exhalation or any non-volume inspiration:

* The associated LED will be blinking.

«  All buttons that are rot lockable will operate normally.

= Al buttons that are lockable wiil be ignored.

If the button is released before the inspiration is complete, the display wiil

retum to INSP HOLD.

Once the maneuver is completed, if any buttons are touched or an alarm

occurs, the 4 Pres, C Static or P Plat display will be cleared.

After B0 seconds, the display will be cleared.

QD Remargue

Le ventilateur n'effectue pas une manceuvre de maintien de linspiration au cours du
contrdle de pression, du soutien de pression et de ventilations spontanées.

Lorsque le bouton est maintenu pendant Faxhalation oy toute inspiration sans volume:
+ Le LED comrespondant dermeure allumé en confinu.

»  Tous s beutons non verrouillables fonctionnent normalement.

+ Tous les boutons verrouiltables sont ignorés.

Lorsqua le bouton est reliche avant |z fin de {linspiration, "affichage

indique INSP HOLD.

Al terme de la manceuvre, Factionnement d'un bouten ou le déclenchement d'une
alarme entrainent I'effacement de r'affichage A Pres ou C Static.

L'affichage est effacée aprés 60 secandes.

Flow dalivered in
. laper waveform

. Breath cycles at
i end of manedver
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Expiratory Hold

An Expiratory Hold maneuver holds the expiratory phase of a delivered breath for a

duration sufficient to determine the AutoPEEP of a patient.

To perform the Expiratory Hold maneuver:

1} Push the Insp/Exp (Inspiratory/Expiratory) Hold bution twice and the display widow
will toggle frorm normal monitor display to EXP HOLD.

2} Push and hold the Insp/Exp {Inspiratory/Expiratory) Hold button during a Volume ©
Pressure Control exhalation and the ventilator will perform an Expiratory Hold at the

end of that exhalation.
e Exhalation will proceed normally with the exhalation valve open and noimal
hias flow.
All buftons that are not lockabla will cperate normally.
All buttans that are lockable will be ignored.
The breath will remain in exhalaton phase.
» |f a Patient Effort is detected, the maneuver will be terminated and the
appropriate breath wifl be given.
» DISC/SENSE and HIGH PRES alarms will terminate the maneuver.

3} Continue holding the button until P Exp with a numeric value is displayed, or the ne:
breath is scheduled to begin, either dug to Breath Rate or a Manual Breath button
push. During the maneuver:

The exhalation valve will be closed.

Flow will be set to O LPM.

P Exp xxx will ba displayed in the display window, where xxx is the real time
circuit pressure™®.

The breath will remain in expiration phase.

DISCISENSE and HIGH PRES alarms will terminate the mansuver.

If a Patient Effort is detected, the mancuver will be terminated and the
appropriate breath will be given.

4) Release the button (or when 6.0 seconds elapse, whichever comes first):

= A normal inspiration phase will begin.
»  AutoPEEP xxx will be displayed where xxx is the autoPEEP*.
= Any machine breath starts or apnea alarms that were held off will resume.

txl':) Note

Breath period timing and apnea timing wiit be suspanded while the maneuvar is
performed. As a result, the aprnea alarm will nat alarm during the maneuver.

QD Remarque

La synchronisation de la période de respiration et la synchronisation de 'apnée sont
interrompues pendant la manceuvre. Ainsi, alarme d'apnee ne se declenche pas au

Cours da la mangeuvre,

Range: P Exp 0 - 100 cH0
AutoPEERP G - 100 crnH, 0

™ AulgPEER is calculaicd as P Exp at end of Expiralory Hold maneuver minus P Exp at end ot nommal
exhaiation {monilored PEEP).
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Qb Note

The ventilator will not perform an Expiratery Hold maneuver during Pressure Support ar
Spontaneous breaths.

If the button is held during inspiration or during Pressure Support or spontaneous
exhalation:

» The associated LED will ba blinking.

= All buttons that ara not lockable will operate normally.

= Al butions that are lockable will be ignored.

If the button is released before the axpiration is complete, the dispfay will

return EXP HOLD.

{Once the maneuver is compiatad, if any buttons are touched or an alammn occurs, the
AutoPEEP dispiay will be cleared.

After 60 seconds, the AutoPEEP display will be cleared.

Q{) Remarque

Le ventilateur n'effectue pas une manceuvre de maintien de Fexpiration au cours du
soutien de pression ou da ventilations spontanées.

Lorsque le bouton est maintenu pendant linspiration, le soutien de pression ou des
ventilations spontanées:

= e |ED correspondant demeure allumé en continu.

= Tous les boutons non verrouillables fonctionnent normalement.

» Tous les bawtons vemrouillables sont ignorés.

Lorsgue le boutan est relache avant la fin de I'expiration, 'affichage indique EXP HOLD.

Au termme de la manceuvre, l'actionnement d'un bouton ou le déclenchement d'une
alarme entrainent I'effacement de I'affichage AutoPEEP.

L'affichage AutoPEEP est effacée aprés 60 secondes.

I
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Inspiratory Time

This control sets the fength of the inspiratory period for VYolume Controlled and Pressun
Controlfed breaths.

The Ingpiratory Time setting, along with the Yolume Control setling are used to
dseterming the peak flow for Yolume controlled breaths. While the Inspiratory Time is
keing updated, the Calculated Peak Flow will be dispiayed in the dispfay window.

To set the Inspiratory Time:
1} Push the Inspiratory Time bution.
2) Change the setting using the Set Value knob.

Range: 0.2-9%sec
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Low Minute Volume

The Low Minute Velume alarm sets the minimum expected exhaled Minute Vofume.
The exhaled Minute Volume is recalculated after every breath. If the Minute Volume
does not mest or excesd the Low Minute Volume setting:

= A LOW MIN YOL alarm is displayed
» The audible alarm is soundad
The Low Minute Volume alarm is not active in NPPY modea.

To set the Low Minule Volume alarm:
1) Push the Low Minute Volume bution.

2) Change the setting using the Set Value knob.

Range: O, 01-891L

fy/ WARNING !

Low Minute Volume Control Settings - The Low Minute Yolume contral should be set
1o its highest clinically appropriate value. If there is a clinical need to set the Low Minutt
Volume alarm to lower values or off (*- - -"), perform a clinical assessment to determins
an altemative manitor {i.e. a Pulse Oxymeter with an audible alarm, or a Cardio
Hespiratory Monitor) should be used.

% MISE EN GARDE

Réglages du contrdle de volume bas par minute - Le contrdle du volume bas par
minute doit &tre ajusté a la plus haute valeur clinigue appropriée. Si Falarma de volume
bas par minute doit &tre ajustée a des valeurs inférieures ou mise a Famét (- - -*) pour
satisfaire aux besoins cliniques, effectuer une évaluation clinigque afin da déterminer si
Futilisation d'un autre moniteur (¢.-a-d., sphygmo-oxymétre muni d'une alarme =onore o
un moniteur cardic-respiratoire) s’avére pertinente.




Low Pressiire

The Low Pressure alarm can be set to apply to All breaths or to Volume Control and
Pressure Contral breaths only. ({For information on selecting breath types, see Chaple
10 - Extended Features, Low Peak Pressure Alarm.) The Low Pressure alarm
establishes the minimurm expacted circuit pressure for the selected breath types. if the
circuit pressure does not meet or excesd the Low Pressure satting:

« A LOW PRES alarm is displayad

= The audible alarm is sounded

The Low Pressure alarm is not active in NPPWY maode.

To sef the Low Pressure alarm:
1) Push tha Low Pressure buttan.

2} Change the setting using the Set Value knob.

Range: “--", 1 - 80 cmH;Q

f% WARNING !

Patiert Circuit Accessorles - The use of accesseories such as Speaking Valves, Heat-
Moisture Exchangers and Filters create additional patient circuit resistance and in the
avent of & disconnection, may impade the generation of a Low Pressure Alarm. Ensure
that the Low Pressure Alarm settings accommodate these types of accessories when
used in combination with patient circuits.

% MISE EN GARDE

Accessoires du circuit du patient - L'utilisation d’'accessoires tels que les membrane
vocales, les échangeurs thermehydriques et les filkres, produit une résistance
additionnelle dans le circuit de patient et en cas de débranchement, elle nsque
d'empécher la génération de lalarme de basse pression. S'assurer que les paramétres
de I'alarme de bassa pression s'adaptent a ces types d'accessoires lorsgu'ils sont
utilisés avec les circuits du patient.
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Low Pressure Oz Source (Option)

When selectad, this option™ allows oxygen to be supplied from a iow pressure / low flou
oxygen source such as an oxygen concentrator or line mounted flow meter. Gxygen
fram the low pressure source is mixed with air inside the ventilator. The O, percent
dalivered to the patient is determined by the (: inlst flow and the total mirute volume
and is not regulated by the ventilator. Use the Input Q. Flow chart (page 8-16) to
determine the comrect O, flow for the desired FIQ,.

When not selected, a high pressure oxygen source is expected, and oxygen blending is
done within the ventilator. The ventilator expects an cxygen source with a pressure of
40 - 70 PSIG. The O; percent defivered to the patient is determined by the Os % setting
an the ventilator front panel.

To toggle the state of the Low Pressure (), Source:
1} Push the Low Pressure Q; Source button.

While the Low Pressure 0. Source is selected, the associated LED will be on.

While Low Pressure O, Source is on:

= The s, Inlet Pressure Low alarm is inactive.

* The O, Pressura High alarm is sef to activate at > 10 PSIG.

+ The %02 display will display dimmed dashes and 0; cannot be sat.
+ Oxygen inlet flow must be set to obtain the desired oxygen percentage.

Y WARNING !

Inspired Oxygen (FI0,} Concentration — If the patient has a variable respiratory rate,
his/her minute ventilation will fluctuate. If exact concentrations of inspired oxygen {FiO0,)
are required to be delivered to the patient, it is recommended that an accurate oxygen
analyzer™ with alarms be used.

W MISE EN GARDE

Concentration d’oxygéne inspiré {FIO;) — Si la fréquence respiratoire du patient est
variabie, sa ventilation-minute vz fluctuer. Lorsquune concentration exacte d'oxygéne
inspiré (FIO;:) est nécessaire pour ung transmission au patient, il est recommandé
d'utiliser un anafyseur de niveau d'oxygene® précis, comportant des alarmes.

" t ow Pressure 0s Source is aaly available cn the LTWV1000 model,
0 In eompliznce with ANSI Z-79.10, 1997 standards

"




Low Pressure O, Source {cont.)

Qﬁ Note

The Oxygen Inlet High Frassure Alarm at 10 PSIG is only active when Low Pressure O,
Sourcse is on.

Q} Remarque

L'alarme de haute pression d'entrée de {'oxygéne reglée sur 10 PSiG ne sera active qu
lorsque la source de bassa pression O est activésa,

While Low Pressure 0. Source is off:

= The G; Inlet Pressure Low alarm is set to activate at less than 35 PSIG.
= The O, Pressura High alarm is set to activate at greater than 75 PSIG.
= The %0; may be used to set the desired percentage of oxygen.

Q:) Note

The Oxygen !nlet High Pressure Alamm at 75 P3IG and Oxygen Inlet Low Pressure
Alarm at 35 PSIG are only active when Low Pressure O, Source is off and the %02
setting is greater than 21%.

u\':} Remarque

L'alarme de haute pression d'entrée de 'oxygéne raglée sur 75 PSIG, et 'alarme de
basse prassion d'entrée de l'oxygéne régiée sur 35 PSIG ne seront actives que lorsque
la source de basse pression O, est désactivée et que le réglage du %0, est supérieur ¢
21%.

When the Oxygen Blending option is not installed:

The Low Pressure O, Source hutton is only active when the oxygen blending option is
installed. Oxygen may still be supplied thraugh the low pressure, low flow inlet, but the
Low Pressure O, Source button, Gx% control, and the Oxygen Inlet Pressure alarms an
inactive.

“f‘f”/ WARNING !

Disabled Oxygen Inlet Pressure Alarms - When the oxygen blending option is not
instalied, the Oxygen Inlst Prassura Alarms are disabled.

Y MISE EN GARDE

Alarmes de pression d'enfrée de l'oxygene désactivées - Lorsqua l'option de
mélange d'oxygéne n'est pas activéa, les alarmes de pression d'entrée de l'oxygéne
sont désactivées.
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Low Pressure O, Source (cont.)

Low Pressure O. Blending:

Oxygen will be applied through the low pressure, low flow inlet. Use this chart to
determine the approximate O; flow required to deliver the desired FIO,.

3
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% WARNING !

Inspired Oxygen (FIO,) Concentration — if the patient has a variable respiratory rate,
his/her minute ventilation will fluctuate. If exact concentrations of inspired oxygen (FI0;)
are required to be delivered to the patient, it is recommended that an accurate axygen
analyzer:' with alarms be used.

W‘ MISE EN GARDE

Concentration d'oxygéne inspiré (FIO,) — Si la fréquence respiratoire du patient est
variable, sa ventilation-minute va fluctuer. Lorsqu'une concentration exacte d'oxygéne
inspiré (FIO;) est nécessaire pour une transmission au patient, il est recommandé
d'utiliser un analyseur de niveau d'nxygéne“" precis, comportant des alarmes.

* |n compliance with ANSI Z-73.10. 1997 standards.




To determine the required O, input flow:

1} Find the desired FIO. {bottom of chart).

2} Calculate the patient's minute ventilation rate by using the following formula: Tidal
volume x breath rate.

3} Follow the FIO; up to the applicable slanted VE (minute volume) line {right side of

chart).
4) Read across horizontally to the left side of chant to the required Input O, Flow {ipm}

i)
=0

18
18
14

2 VE
Input 1
. Fiow
{Epm) ~aifff=e Applicable VE

LR T

Example - To determine the required Oz input flow

To determine the delivered O, concentration:
1} Find the Input O, Flow (left side of chart).
2} Foliow the Input O, Flow across horizontally to the right to the applicable slanted V|

{minute volume) line.
31 Head down to the FIO; {bottom of chart).
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Example - Te determine the delivered Oz concentration
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Manual Breath

Use the Manual Breath button to defiver ane (1) Machine breath. The breath will be a
Volume Control or Pressure Control breath as defined by the current ventilator settings.
The Manuzl Breath LED is on during the Manual Breath inspiraticn.

Fa deliver a Manual hreath:
1) Push the Manual Breath button.

The Manual Breath button is only active during exhalation.




O: % (Option)

This control® establishes the percentage of oxygen to be delivered through the oxygen
hlending systemn. Oxygen blending requires a high Eressure oxygen source and is activ
only when Low Pressure G, Source is not selected™. When Low Pressure O, Source it
selected, this control is displayed as dashes “—" and may not be modiad.

To set the O, %:
1) Push the O: % button.
2} Change the setting using the Set Value knob.

Range: 21 -100%

W/ WARNING !

Inspired Oxygen {FI0,) Concentration — If the patient has a variable respiratory rate,
hisfher minute ventilation will fiuctuate. If exact concentrations of inspired oxygen (F1O;,
are required to be delivered to the patient, it is recommended that an accurate oxygen
analyzer™® with alarms be used.

W MISE EN GARDE

Concentration d'oxygéne inspiré (F10.) - Si la frequance respiratotre du patient ast
variable, sa ventilation-minute va fluctuer. Lorsqu'ung concentration exacte d'oxygéne
inspiré {F10.) est nécessaire pour une transmission au patient, i est recommandé
drutiliser un analyseur de niveau d'oxygéna® précis, comportant des alarmas.

Q:) Note

The Oxygen Inlet High Pressure Alarm at 75 PSIG and Oxygen Inlet Low Pressure
Alarm at 35 PSIG are cnly active when Low Prassure O, Source is off and the 5:02
setting is greater than 21%.

Q{} Remarqgue

L'alarme de haute pression d'entrée de loxygéne réglée sur 75 P3IG, et 'alarme de
basse pression d'entrée de Faxygéne réglée sur 35 PSIG ne seront actives que lorsque
la source de basse pression O, est désactivee &t que le réglage du %0, est supérieur £
21%.

¥ o500 aplion is only avaitable on the LTV1000 mode!.
2 Far infarmation en using a ow pressure, low flow source, see Low Pressure Oz Source in this section.
 In compliance with ANSI 7-72.10. 1997 standards

Don~o A1) I A Qavine Vankbilatnr {naratne’e Mann:




02 % (Option) (cont.)

When the Oxygen Blending option is not installed:

The O:% is only available when the oxygen blending option is installed. Oxygen may
stili be supplied through the low pressure low flow iniet™, but the Low Pressure Q,
Source button, 0.% control, and the Oxygen Infet Pressure alarms are inactive.

W WARNING !

Disabled Oxygen Inlet Pressure Alarms - When the oxygen blending option is not
installed, the Oxygen Inlet Pressure Alarms are disabled.

% MISE EN GARDE

Alarmes de pression d'entrée de 'oxygéne désactivées - Lorsque l'option de
mélange d'oxygene n'est pas activée, les alarmes de pression d'entree da l'oxygéne
sont désactivées.

= See Low (b Prossure Source in this chapler lor more information.




On | Standhy

This button switches the LTV Series Ventilator between Standby and Gn.

When the ventilator is on, the On / Standby LED will be on. The ventilator will operate
on external power if it is available, or interna! battery, if there is no axternal power or the
external power source is depleted. The intemal battery will be charged from tha axtern
power scurca while the ventilator is operating on extemal powsr.

When the ventilator is in Standby, the On f Standby LED will be off, howevar, the
intermal battary will continue to charge.

To turn the ventilator on from the Standby state:
1) Push the On / Standby button.

To put the ventilator into Standby:
1) Push and held the On / Standby button for 3 seconds.
2) An Inop atarm will occur. To cance! the Inop alarm, push the Silence/Reset buttol
3) The YVENT INOP LED will remain lit for a minimum of 5 minutes.
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PEEP Valve

The PEEP Valve establishes the Positive End Expiratory Pressure. The PEEP Valve is
located on the exhalation valve assembly. PEEP should be set according to a
physician's direction.

Ta set the PEEP Valve:

1) Use the Select button to display the PEEP monitor in the display window.

£) Push and hold the PEEF Valve Lock, then rotate the PEEP valve clockwise to
increase the prassure or counter-clockwise to decrease the pressurs. {Sae bslow)

@ WARNING !

PEEP Valve Rotation — Attempting to adjust the PEEP valve counterclockwise past
zero (0) may damage the PEEF valve assembly or cause circuit leaks.

ﬁ\% MISE EN GARDE

Rotation de la valve de pression expiratoire positive — 57 vous essayez d'ajuster la
valve de pression expiratoire positive en sens inverse des aiguilles d'ung montre passe
zéro (0], vous pourriez endommager la vafve de pression expiratoire positive ou causer
une fuite dans le circuit.

3} Using the Airway Pressure display and the montiored PEEP as guides, adjust the
PEEP Valve until the desired PEEP pressure is displayed and release the PEEP
Valve Lock.

Patlgnt
Circult

PEEP .
vﬂ wﬂv——n"‘o

FPEEF Vzlve Lock
[Pusi 1o Unkock)

ta Increase PEE
oT

Coxinterclockwis

tn Decrease PEE

Range: {0 20 cmH:O




Pressire Control (Option)

This optional controi®® establishes the target pressure above 0 emH,0 for Pressure
Control breaths”. The inspiratory time for the Pressure Control breath is determined br
the Inspiratory Time setting. The ventilator controls inspiratory flow to maintain the set
circuit pressure for the set time.

Paw P
brispitatory Invspitalowy
Time > M Tme T
Profile #1 - Faster Rise Time Profile #9 - Slower Rise Time

To set the Pressure Control level:
i} Push the Pressure Control button.
2] GChange the setting using the Set Valua knob.

To select Pressure Control:
1) Toggle the Volume/Pressure mode to select Pressure ventilation™.

Range: 1 - 99 cmH:0

Flow Tarmination for Pregsura Control breaths may be anabled under Extended
Features™. If flow termination is enabled, the Pressure Control display will flash briefly
after each flow terminated breath.

The Rise Time profile for Pressure Control breaths may be selected under Extended
Features®.

U'\D Note

Be sure that the Pressure Control setting is higher than the PEEP setting established b
the mechanical PEEP vaive.

Be sure that Pressure ventilation is selected.

If desired, select cptional flow termination and flow termination percentage under
Extended Features.

If desired, seltect the rise time profile under Extended Features. The default setting is
Rise Tima Profile 4.

8 This option is not availabie on the LTVS00 madel.

£ Prassure Control and Pressure Support breaths do not compensate for PEEP. Delivered pressure is
controlled by the Pressure Conlrol setling and is not affected by the PEEP seffing. ie.; A Pressue
Control setfing of 20cmH-0 and a PEEP setting of 10emH»0 resulis in a maximum delivered prassure ol
20emHC

f Bee Chapter £ -Controls for more information on how to select Pressura venkilation.

™ Sea Ghapter 10 -Extended Fagiures for how to set the Variable Fhow Termination percentage and enahle
Flow Termination for Pressure Contrel breaths.

N Sae Chapter 10 -Extended Features fur how to set the Flow Rise Time profile,
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Pressure Control (Option) {cont.)

T Remarque

Assurez-vous que le controle de la pression est superieur au réglage PEEP établi par I:
soupape mecanigque PEEP.

Assurez-vous que fa pression de ventilation est sélectionnee.

Si souhaite, sélectionnez le débit de terminaisan optionnal et le pourcentage de débit de
terminaison sous Caractéristiques étendues.

Si souhaité, sélectionnez le profil du temps de montée sous Caracténistiques élendues.
Le réglage par défaut ast Temps de montée a profil 4.




Pressure Support

This aptignal control establishes the target pressure above 0 cmB.0 for Pressure
Support patient breaths. If Pressure Support is set to dashes “—-", all patient breaths w
be given as Spontaneous breaths. Inspiratary flow for Pressure Support and
Spontaneous breaths is controlled to meet the patient demand.

i Pressure
Crmierif

PEEP

Paw ; Paw

Profile #1 - Faster Rise Time Profile #9 - Slower Rise Time

To set Pressure Support:
1) Push the Pressure Support button.
2) Change the setting using the Set Value knab.

Range: “--", 1 - 60 crmH:0

Pressure Support breaths may be terminated by flow or by tims.

Flow Termination: Pressure Support breaths are fiow terminated when the fiow
decreases to a set percentage of the peak flow®' delivered for that breath.

Time Termination: Pressure Suppert breaths are time terminated™ when the inspiratory
time exceeds two breath periods, or when the inspiratory time exceeds the set Time
Termination Limit™ before the flow termination criteria is reached. The Pressure Suppol
display will flash briefly after each time terminated braath.

The Rise Time profile for Pressure Support breaths may be selected under Extended
Features™.

l:\l':> Note

Be sure that the Pressure Support setting is higher than the PEEP setting established b
the mechanical PEEF valve.

If desired, select the flow termination percantage under Extended Features. The defaul
setting is 25%.

if desired, select the rise tima profile under Extended Features. The default satting is
Rise Time Profile 4.

M Sne Chapter 10 - Extended Features for how to set the Variable Flow Termination for Pressure Support
breaths, Spontaneous breaths are terminated at 10% of pgak llow, or when flow drops below 3 Lpnn

= Only Pressure Support breaths are ime lerminated. Spontaneous breaths, where Pressure Support is se
to "--", gre not time fomminated.

** See Chapler 10 - Extended Features for how to set the Variable Tima Termination.

* Spp Chagter 10 - Extended Features fur how to sel the Flow Rise Time profile,
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Pressure Support {cont.)

Q:> Remargue

Assurez-vous fue le réglage du contrile de la pression est superieur au réglage PEEP
2tabli par la soupape mécanique PEEP.

Si souhaite, sélectionnez le pourcentage du débit de tarminaison optionnel sous
Caractéristiques étendues. Le réglage par défaut est 25%.

5Si spuhaité, sélectionnez le profil du temps de montés sous Caractéristiques &tendues.
Le réglage par défaut est Temps de maontée & profil 4.




Sefect

Use this buttan to change the monitor in the display window and to select items in the
Extended Featura menus.

Monitored Data:

The monitored data displays may be autormatically or manualfy scrolled.

To cycle through the available monitored data automatically from a halted scan:
1} Push the monitor Select button twice within 0.3 sac.

2} Pushing the Select button gnce while scan is active will halt seanning and the
currently displayed data will remain in the display window.

3) Each time you push the button once, the next data item in the list will be displayed.
4]  To resume scan, press the Select button twice.
The monitored data is displayed for 3 seconds.

Extended Features:

To enter the Extended Features menu:

1) Push and hold the Select button for 3 seconds.

The first Menu tem will be displayed, for example: ALARM OP

For more information on how to use the Exiended Features menu, see Chapier 10 -
Extended Feahwes.
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Sensitivity

Use the Sensitivity control to establish the threshold level te allow the patient to flow
trigger Assist and Patient breaths.

A flow trigger oecurs when:

» The sensitivity is set to any value from 110 9,

= Andthe ventilator is in exhalation phasa,

= Andthe minimum exhafation time has expired,

= Andthe flow is greater than or equal to the Sensitivity setting.

The LEAK measurament displayed in the RT XDCR DATA menu can be used to help
select an appropriate sensitivity value. Typically, the sensitivity value is sat highar than
the displayed LEAK measurament. For instance, if the LEAK measurement were up to
2.53, a minimum sensitivity of three [3) would be appropriate.

Backup pressure triggers are enabled when the setting is any value cther than a
dash “-".

A backup pressure trigger occurs when:

= The sensitivity is set to any value from 1 to 9,

= Andthe ventilator is in exhatation phasa,

= And the minimum exhalation time has expired,

= Andthe airway pressure drops below -3 cmH,O.

When a trigger is detected, the Patient Effort LED is illuminated briefly.

QD Note

Triggers are disabled when the Sensitivity seiting is set o ™",

QD Remarque

Les amorces sont désactivées lorsque le réglage de |a sensibilite est réglé sur « - ».

To set Sensitivity:
1) Push the Sensitivity button.
2} Change the setting using the Set Value knob.

Range: 1-39 " 1 isthe most sensitive, 9 is the least sensitive and *-* is off.




Set Value Knob

Use the Set Vaiuve Knob to establish control values and navigate extended features
menus.

Variable Controls:

To change the setting for a variable contral:

1) Push the buttan for the control to be modified.

2} Turn the Set Value knob clockwise to increase the value, or

3} Turn the Set Value knob counter-clockwise to decrease the value.

To change the setting by small increments, turn the knob slowly. To change the setting
by targer increments, turn the knob more quickly.

Extended Features:

To navigate through a list of items in an Extended Features menu:

1) Tum the Set Value knob clockwize to display the next menu item, or

2} Turn the Set Yalue knob counter-clockwise to display the previous menu itern.
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Siflence | Reset

Lize this button to silence an alamn for 60 seconds, to reset an alarm, ta start a 60
second preemptive silence period, and to permanently silence the Vent Inop and
Standby ziarms. Two important definitions for understanding how the Silence / Resat

button works:

= Active alarm: An alarm for which the condition currently exists.

= Inactive alarm: An afarm that has occurred, but for which the condition no longer
exists.

Silencing and Clearing Alarms:

To silence an active alarm for 60 seconcds:

1) Push the Silence / Reset bufton. The audible alarm will be silenced for §0 saconds
Once the silence period expires, the audible alarm will resume scunding.

To clear an inactive alarm:
1} Push the Silence / Reset button. The visual alarm displays will be cleared.

To cancel an active alarm:

1} Push the Silence / Reset button twice. The audible alarm will be silenced and the
visual alarm displays will be cleared and the silence period will be terminated.

Preemptive Silence Period

To start a preemptive silence period:

1) Push the Silence / Reset bufton. A 60 second silence period will begin. For any
alarms that eccur during the silence period, the visual displays will flash, but the
audible alarm will remain silenced until the end of the silence period.

Vent Inop and Standby alarms:

To silence the Vent Inop or Standby alarm:

1) Push the Silence / Reset button. The audible alarm will be permanently silenced,
but the Vent Inop LED will remain lit for a minimum of 5 minutes. This does not
adversely affect battery life.




Tidal Volume

Use the Tidal Volume Control to establish the volume of gas which the ventilator will
produce and deliver during Volume Controlled breaths. Flow is dalivered in a taper
waveform over the set Inspiratory Time. The peak flow is calculated based on the Tida
Volume and Inspiratory Tims with a maximum flow of 100 Ipm and a minimum flow of 1
Ipm. Flow is decelerated from the calculated peak flow to 50% of the calculated peak
Flow.

Fraak ; :
Ficar ’
50%
-4— Feak
Fiow
v :
Ingpiratory |
Time

Taper Waveform

While the Tidal Volume is being updated, the Calculatad Peak Flow is displayed in the
display window.

To set the Tidal Volume:

1) Push the Tidal Volume button.

2) Change the setting using the Set Value knob.

3) Push the Tidal Volume button again to deselect the setting and accept the new
value,

Range: 50 - 2000 mi

l:!;'> Note

Be sure that Volume ventilation is seiected.

¢, Remarque

Assurez-vous que le votume de ventilation est sélectionné.
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Volume | Pressure Mode (Option)

Use this button™ to toggle between Pressure Control and Volume Control modes of
ventilation.

To toggle between the modes:

1) Push the mode button gnce. The associated LED will flash for 5 seconds.

2) Ta confirm the mode changse, push the mede button again while the LED is flashing
The ventilator will begin operating in the new mode as soon as the mode change is
compieta.

% This featura is not avaflable on the LTVO00 model.

L
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Chapter 7 - DISPLAYS AND INDICATORS

Displays

This section describes each of the LTV Series Ventilator's front pane! displays.

Airway Pressure

The Airway Pressure display is a bar of 80 LEDs that is used to dispiay the real-time
airway circuit pressure. The displayed pressures range from -10 emH.0 to 108 cmH.0
inincrements of 2 cmHO. In addition to displaying the real-time airway prassure, a
single LED is iit shawing the Peak Inspiratory Pressure of the pravious breath.

Display Window

The display window is a 12 character, 5x7 dot matrix array that is used to display alarms
manitored data, and Extended Features menu items. Messages are displayed with the
foflowing prionities {highest to lowest):

= Alarm Messages™

= Extended Features Menu ltems™

» Monitorad Data™

Indicators

The following section describes tha purpose of the LELD indicatars on the front panel tha
da not have associated front panel cantrols.

* See Chapter © - Ventilator Alarms and Ghapter 6 - Controfs, Silence / Flasat for mare information on how
to clear alarm displays.

¥ Gep Chapter 10 - Extended Featuras for more information on how to use the Extendad Features Menus.

Qg Chaptar 8 - Monitored Data and Chapler & - Controls, Display Sefect for more informaltion on
displaying rmonitars.




Battery Level

The Battery Level indicator shows the level of available internal battery power while
running from the internal battery. When the ventilator is running from an external powe
source, the Battery Level indicatar is off. When running from the internal battary at the
nominal settings shown below, the indicator shows the following levels:

Alarm | LED Color | Battery Level g’;ﬂ;ﬁ;iﬁ;‘z
. Grée_m Internal battery level is acceﬁiable 70 minutes
méw A.mber Intemnal battery levelis I-:Jﬂmr 14 minutes
" BAT EMPTY Red Intemal battery level is I:r-'i.tically low 8 minutes

Nominal Settings
Mode | Assist'Control, Volume Peep | &
Breath Hate | 15 bpm % 0 | 21%
Tidal Volume | 800 mi Lung Compliance | 50 mlfermH0
Inspiratory Time | 1.5 sec ED Tube Resistance | 5.87 cmH.0/Lfs
Sensitivity | 2 Ipm Battery Temperature | 25° C

When an LTV Series Ventilator is operated on its internal battery to the point that the
internal battery is completety depleted, the ventilator will shut down. If the ventilator
remains in this state, the internal battery may recharge slightly within a few seconds /
minutes and cause the ventilator to automatically restart and operate for a short penod
of time. This cycle may repeat several times, depending on the condition of the interna
battery.

QD Note

The battery timas shown in this chart are based on the nominal settings shown. Actual
run time may be more or lass than the time shown depending on ventilator settings,
patient demand, and battery age.

Internal Battery Use: The intemal battery is intended for use during short periods whil
switching between external power supply connectians, emergency situations or short
duration transports. The length of time the ventilator will operate on internal power is a
function of many factors such as settings, charge level and condition or age of the
battery; therafore, the use of the intemal battery as a standard operating practica is not
recommendead.
]

Pana 7.9 I TV Qoring Ventilafnr Inaratar's Mam




% Remuargue

La durée des piles indiquée dans ce tableau ast basee sur les réglages nominaux
indiqués. La durée d'exécution réelle peut varier du temps indigué, selon les réglages d
vantilateur, ta demande du patient, et 'age de |z pile.

Utilisation de la batlerie interne: La batterie inteme ast cangue pour éfre utilisée sur
dse courtes périodes pendant la comrmutation entre des connexions d'alimentation
externe, les situations d'urgence ou les transports de courte durée. La durée pendant
laguelle le ventilateur fonctionnera sur I'alimantation interme dépend de plusisurs
facteurs tels, la configuration, le niveau de la charge et la condition ou Page de |z
battene; I'utilisation de la batterie interne pour l'opération normale n'est donc pas
recommandées.




Charge Status

The Charge Status indicator shows tha charge state of the intemal battery. This LED |
on any time the ventilator is supplied with external power and the internal battery is
being charged. The charge status is indicated as follows:

LED Color Charge Status

Fiashing The ventilatar is perfarming pre-charge qualification testing of the
Amber battery before starting the charge process. This happens whan
external power is first applied to the ventilator. The gualification
process normally takes a tew seconds but may take up to an hour
on a deeply discharged battery.

Green The irdernal battery is charged to full level. While in this state, the
chargsr will continue to trickle charge the battery.

Amber The internal battery is baing bulk charged. The battery has not
reached a full charge levei yet.

Red The veniilator has detected a charge fault or internal battary tault.

The internal battery cannot be charged.

QD Note

if the Charge Status LED indicates a charge fault, please immediately contact a
certified Pulmonetic Systems service technician.

Internal Battery Use: The internal baitery is intended for use during short periods whil
switching between external power supply connections, emergency situations or short
duration transports. The length of time the ventilator will operate on internal power is a
function of many factors such as settings, charge level and condition or age of the
battary; therafara, the use of the intemal battery as a standard operating practice is not
recommended.

% Remargue

Si le DEL de I'état de charge indique une erreur de charge, veuillez contacter
immadiatemant un technicien de service certifi@ Pulmonstic Systems.

Utilisation de la batterie interme: La batterie interne est congue pour étre wtilisée sur
de courtes périodes pendant la commutation entra des connexions dalimentation
extems, fes situations d'urgence ou {es transports de courte durée. La durée pendant
laquelle le ventilateur fonctionnera sur i'alimentation interne dépend de plusieurs
facteurs tefs, la configuration, le niveau de la charge at la condition ou I'age de [a
batterie; I'utilisation de la batterie inteme pour 'opération normale n'est donc pas
recommandes.
.
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External Power

The External Power indicator shows the leve! of external power while the ventilatar is
operating from an external power scurce. When the ventilator is running from the
internal battery, the External Power indicator is off. When running from external powe
the indicator shows the following levels: {See Chapter 7 - Batfery Level for approximate

battery time )

LED Color Power Level

(Green External Fower level is acceptable

Amber External Power level is low

External power may be provided by connecting the ventilator to an external DC power
source, external battery or to the LTV™ AGC Power Adapter.

w Caution !

AC Power Source - When connecting the ventilator to an AC power source, use only
the approved LTV® AC Power Adapter.

External DC Power Source or External Battery - When connecting the LTV Series
Ventilators to an extemal DC power source or extemnal battery, use only the approved
method and connectors specified in Chapfer 14 - Power ard Batiery Operation.
Internal Battery Use: The internal battary is intendad for use during short pericds while
switching between external power supply connections, emergency situations ar short
duration transports. The length of time the ventilator will operate on internal power is a
function of many factors such as settings, charge level and condition or age of the
battery; therefore, the use of the internal battery as a standard operating practice is not
recommended.

f‘f?? Avertissement

Source d'alimentation c.a. - Lorsque vous branchez le ventilateur sur une source
d'alimentation ¢.a., utilisez Fadaptateur c.a. LTV® approuve.

Source de courant continu ou pile externe - Lorsgue vous branchez les ventilateurs
de ia série LTV sur une source da courant continu ou sur una pile exteme, utilisez
seulement les methodes et les connecteurs approuvés spacifiés au chapitre 14 -
Alimentation et opération avec pile.

Utilisation de |a batterie interne: La batterie inteme est congue pour étre utilisée sur
de courtes péricdes pendant la commutation entre des connexions d'alimentation
exteme, les situations d'urgence ou les transports de courte durés. La durde pendant
laguelle le ventilateur fonctionnera sur Falimentation interne dépend de plusieurs
facteurs tels, la configuration, le niveau de la charge et la condition ou I'dge de la
battene; futilisation de ia batterie intarne pour l'opération normale n'est donc pas
recommandée,

e e e ——




NPPV

The NPPV* indicator LED is lit when NPPV mode is selected. NPPY mode is selected
under the Extended Features. For more information on NPPV mode, see Chapter 4 -
Ventilation Modes, NPPV and Chapler 10 - Extended Features.

Patient Effort

This LED is lit briefly each time a patient trigger is detected. See Chapler & - Controls,
Sensitivity for mare information on patient triggers.

Vent Inop

The Vent Inop LED is lit any time the ventilator is in the Inop state. This occurs when:

= The ventilator is put into Standby using the On / Standby butten.

=« The ventilater power sources, both extemnal and intemal, are insufficient to operate
the ventiaior.

= A Vent Inop atarm sounds.

An audible alarm sounds continuously when the ventilator enters the Vent Inop state,
and may be silenced by pushing the Silence f Resst button.

Whila in the Vant Incp state, the ventilator is set to a safe state, aliowing the patient to
breathe spontaneously from room air.

*# Non-Invasive Posiive Pressure Yenlilation

e 7 8 ! T2 CQarioc Wantiatar Mrmnratee’s Manre




Chapter 8 - MONITORED DATA

This section describes each of the monitored data displays and how the data is
calculated. Monitored data is shown in the Display Window and is actively updated
whenever alarms and extended features are not displayed.

QD Note

Some monitored data depends on valid transducer calibrations. If valid calibration data
Is not available, the monitored data dispfay will be replaced with the message NQ GAL.

Qf) Remarque

Certaines données surveillées dépendent de la validité du calibrage du transducteur. Si
tes donnéas de calibrage valides ne sont pas disponibles, le donnges surveillées
affichées seront remplacées par le message NO CAL.

W WARNING !

NO CAL Condition - Operation of the LTV Series Vertilator under 2 NO CAL condition
may result in inaccurate pressure and volume measurements. Should this condition
occur, disconnect tha patient from the ventilator, provide an alternative method of
ventilation and immediately contact a certified Puimonetic Systems service technician or
Pulmonetic Systerns, Inc.

f@ MISE EN GARDFE,

Condition NO CAL - L'opératicn continug du ventilateur de la série LTV sous condition
NQ CAL peut resulter en mesures de pression et de volume emonées. Si cette condition
se présente, le ventilateur doit étre retiré du service, et vous devez immeédiaternent
contacter votre technicien de service certifie de Pulmenetic Systems ou Pulmonstic
Systems Inc.

-— — W




Automatic or Manual Data Display Scrolling

The maonitored data displays may ba automatically or manually scrolled.
To cycle through the availlable monitored data automatically from a halted scan:
1} Push the monitor Select button twice within 0.3 seconds.

2} Pushing the Select bution ance while scan is active will halt scanning and the
currently displayed data will remain in the display window.
3) Each time you push the button once, the next data item in the list will be displayed.

4) To resume scan, press the Select button twice.

The monitored data is displayed for 3 seconds, in the following order:

Display | Monitored Data Units

FIP Peak Inspiratory Pressure cmH0

WEAP Mean Airway Pressura cmHz O

PEEF Positive End Expiratory Pressure cmH-0

f Total Breath Rate Breaths Per Minute

Wie Exhaled Tidal Volume Milliliters

VE Minute Volume Liters

I'E I:E Ratio Smaller unit normalized to 1
Veale Calculated Peak Flow for Volume Breaths Liters Per Minute

% Note

While automatic scrolling is active, when applicable LMY OFF, LMV LPPS OFF and
LPPS OFF messages will alsa be displayed along with the monitored data.

% Remarque

Larsque le défitement automatique est actif, les messages LMY OFF, LMV LPPS OFF
et LPPS OFF sont affichés avac les donnees surveilleas.,
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PIP xoox emH20

The Peak Inspiratory Pressure {PIP} monitor displays the greatest pressure measurad
during the inspiratory phase and the first 300 ms of exhalation®.

Manitored PIF data is measured and displayed at the completion of inspiration.

MAP xx cmH20

The Mean Airway Pressure (MAP) monitor displays a running averaga of the airway
pressure for the last 60 seconds. MAP data is recalculated and displayed in 10 second
intervals.

PEEP xx cmmH>0

The Positive End Expiratory Pressure {(PEEP) monitor dispiays the pressure in the
patient circuit at the completion of exhalation. PEEP data is displayed at the completion
of exhalation.

F xxx bpm

The Total Breath Rate displays the breaths per minute based on the last 8 breaths, and
includes all breath types. Total Breath Rate is recalculated and updated at the end of
each exhalation or every 20 seconds.

Vie xxx mi

The Exhaled Tidal Volume {Vte) monitor dispiays the tidal volurme as measured at the
patient wye. Vie data is recalculated and displayed at the complstion of every
aexhalation.

VE xx.x L

The Minute Volume (VE) monitor displays the exhaled tidal votume for the last 60
saconds as calculated from the last 8 breaths. VE data is recalculated and displayed at
the completion of every exhalation or every 20 seconds, whichever occurs first,

* This is done to protect the patient, sincs offen the highest pressure is obtainad during the very beninning
of exhalation.




IE xx:xx

The |:E Ratio displays the unitless ratic between measured inspiratory time and
measured exhalation time. The smaller of the inspiratory and exhalation times is
normmalized to one. Both normal and inverse |LE Ratios are displayed

Veale xxx Lpm

The Calcutated Peak Flow is based on the Tidal Velume and Inspiratory Time settings.
Veale is included in the list of monitored values when Volume ventilation is selected, am

is not included when pressure ventilation is selected.

Veale is automatically displayed when Tidal Volume or Inspiratory Time"! is selected for
change. When both controls are deselectad, the previously displayed monitorad data
will be restored to the display window.

M Yeale is only displayed while Inspiratory Time is selected if Yolume Mede is selected. Vealc is displayad
any tirne Tidal Volume is selected regardless of the currenl ventilalion mode,
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Chapter 9 - VENTILATOR ALARMS

When conditions requiring immediate operator interaction are detected by the LTV
Series Ventilator, an alarm is generated. Some alarms can reset themselves, for
instance, a high pressure alarm that is caused by a cough. Other alarms require some
action from the operator and the audible and visual alarms will continue until the probler

is comectad.

When an alarm occurs:

« A flashing alarm message appears in the display windaw.
= An audible alarm sounds,

= Any associated control displays flash.

= Depending on the alarm, other actions may be taken, such as terminating an
inspiration ar opening the exhaiation valve.

When an alarm condition clears:

» The audible alarm is siloncad,

+ The alarm message continues to flash in the display window.
= Any associated control displays continue to flash,

% WARNING !

Adjustable and Critical Alarms — For safety purposes, alf adjustable alarms and alf
critical alarms must be checked to insure proper operation.

Audible Alarms - Failure to immediately identify and cormrect audible alarm situations
may result in serious patient injury.

@ MISE EN GARDE

Alarmes ajustables et critiques - Afin d'assurar 'apération sécuritaire des ventilateurs
de la série LTV, toutes les alarmes ajustables doivent &tre réglées avant 'opsration. De
plus, towtes les alarmes critiques {par exemple, alarme de basse pression}, doivent étre
inspectées avant de laisser le patient seul.

Alarmes sonares - L'échec a idantifier et a corriger dans limmédiat ies situations
d'afarmes sonores peut causer des blessures au patient.

The following sections describe what alarms can ocrur on the LTV Serfes Ventilator and
how to correct them.




APNEA, APNEA xx hpm

When the time since the start of the last breath is longer than the set Apnea Interval, th
APNEA alarm is gengrated. When an Apnea alarmn occurs, the ventilator will enter
Apnea Backup ventitation mode. For mare inforrnation on Apnea Backup mode, ses
Chapter 4 - Ventitation Modas, Apnea Backup. For more information on the variable
Apnea Interval, see Chapter 10 - Extended Features.

When an APNEA alarm occurs:

= Any inspiration in progress is terminated.

= The ventilator changes to Aprea Backup ventilation.

= The APNEA xx bpm backup ventilation breath rate is displayed.

e  Control displays used while in Apnea Backup mode are illuminated and all other
control displays are dimmed.

s The audible alarm is soundad.

While in Apnea Backup mode, the alanmm wiil continue te sound and the alarm message
and breath rate will be flashed in the display window. Apnea backup mode will continue
until the operator resets the alarm or the patient triggers 2 consecutive breaths.

When the APNEA alarm is reset by 2 consecutive triggered breaths:

« Apnez Backup Ventilation terminates and the ventilator returns to the previous
mode.

» The APNEA alarm message remains flashing in the window but the breath rate is
no longer displayed.

= Control displays used in the selacted ventilation mode are illuminated and all other
contro! displays are dimmed.

= The audible alarm is silenced.

To reset the APNEA alarm and exit Apnea Backup ventilation:
1} Push the Silence / Reset button twice.
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BAT EMPTY

When the ventilator is operating on internal battery power and the battery charge lavel
falls below the empty threshold, the BAT EMPTY alann is generated. This alarm canb
temporarily silanced but carmot be cleared.

When a BAT EMPTY alarm occurs:

= The Battery Level LED is displayed red.
» The BAT EMPTY message is displayed.
+ The audible alarm is sounded.

To temporarily silence the BAT EMPTY alarm:
1) Push the Silence / Reset bution.

The BAT EMPTY alarm cannot be reset until the battery is recharged or external power
is appliad.

W WARNING !

BAT EMPTY Alarm - A BAT EMPTY alarm indicates the internal battery is almost
depleted. Connect the ventilator to an external power source immadiately.

f% MISE EN GARDE

Alarme BAT EMPTY - Une alarme BAT EMPTY indique que la pile interne est
pratiquernent a plat. Branchez immédiatement la ventilateur & une source d'alimsntation

exteme.

. __ _ —
U\'D Nofe

When the battery reaches the Empty level, the ventilator wilf run for approximately 8
minutes hased on the nominal settings specified in Appendix A - Ventilator
Specifications. Actual run time may be more or less depending on ventilator settings,
patient demand, and battery age.

Internal Battery Use: The intemal battery is intendad for use during shaort pericds whils
switching between external power supply connections, emergency situations or short
duration transports. The length of time the ventilator will operate on internal power is a
function of many factors such as settings, charge level and condition or age of the
battery; therefore, the use of the intemal battery as a standard aperating practice is not
recommended.

ey




BAT EMPTY (cont.)

T, Remarque

Lorsque |a pile atteint le niveau « A plat », le ventilateur continuera de fonctionner dura
environ 8 minutes, basé sur les réglages nominaux spécifies a FAnnexe A -
Spécifications du ventilateur. La durée d'exécution réalle peut varier du temps indigue,
selan les réglages du ventilateur, la dermande du patient, et I'Age de |a pile.

Utilisation de la batterie interne: La batterie interme est congue pour étre utilisée sur
de courtes périodes pendant la commutation entre des connexions dalimentation
extemne, les situations d'urgence ou les transports de courte durée. La durés pendant
laquelle le ventilateur fonctionnera sur lalimentation intame dépend de plusieurs
facteurs tels, la configuration, le niveau dae la charge et la condition ou I'age de la
batterie; I'utilisation de ta batterie interne pour I'opération normale n'est done pas
recommandée.
.

When an LTV Series Ventilator is operated on its internal battery to the point that the
internal battery is completely depleted, the ventilator will shut down. If the ventilator
remains in this state, the internal battery may recharge slightly within a few seconds /
minutes and cause the ventilator to automatically restart and operate for a shont period
of time. This cycle may repeat several times, dapending on the condition of the interna

battery.
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BAT LOW

When the ventilator is operating on internal battery power and tha battery charge laval
falls below the iow threshold, 2 BAT LOW alarm is generated.

When a BAT LOW alarm cccurs:

= The Baltery Level LED is displayed Amber.
= The BAT LOW message is displayed.

« The audible alarm is scunded.

To reset the BAT LOW alarm:
1) Push the Silence / Reset button twice.

QD Note

When the battery reaches the Low lavel, the ventilator will run for approximately 14
minutes based on tha nominal settings specified in Appendix A - Ventilator
Specifications. Actual run time may be more or less depending on ventilator settings,
patient demand, and battery age.

Internal Battery Use: The internal battery is intended for use during short periods while
switching between extemal power supply connections, emergency situations or short
duration transports. The length of time the ventilator will cperate on intermal power is a
function of many factors such as settings, charge level and condition or age of the
hattery; therafore, the use of the internal battery as a standard operating practice is not
recammended.

':xl'b Remarque

L.orsque la pile atteint le niveau « Pile faille -, le ventilateur fonctionnera durant environ
14 minutes, basé sur les réglages nominaux spécifiés & 'Annexe A - Specifications du
ventilateur. La durée d'execution réelle peut varier du temps indigue, seion les réglages
du ventilateur, la demande du patient, et i'4ge de la pila. '

Utilisation de |z batterie interne: La batterie interne est congue pour étre utilisés sur
de courtes pénodes pendant [2 commutation entre des connexions d'alimentation
exteme, [es situations d'urgence ou les transports de courte durée. La durée pendant
laquelle le ventilateur fonctionnera sur Falimentation inteme dépend de plusisurs
facteurs tels, la configuration, le niveau de la charge et la condition ou Fage de fa
batterie; I'utilisation de la batterie interne pour l'opération normaie n'est donc pas
recommandes,

When an LTV Senes Ventilator is operated on its internal battery to the point that the
internal battery is completely depleted, the ventilator will shut down. If the ventilator
remains in this state, the internal battery may recharge slightly within a few seconds /
minutes and cause the ventilator to autormatically restart and operate for a short period
of ime. This cycle may repeat several times, depending on the condition of the internal
battery.




DEFAULTS

All contrals and extended features on the LTV Series Ventilator have factory-set defauli
values. When the operator makes changes to the controls or extended features
settings, the ventilator stores the new settings in non-volatile memory™. During POST,
the ventilatar checks the stored ssttings. If the ventilator detects an invalid stored
sgtting, the DEFAULTS alarm occurs and the affected settings are set to the default

valuas.

When a DEFAULTS alarm is generated:

= An audible afarm is sounded.

= The DEFAULTS message is flashed in the display window.

= Al affected controls or features are get to their defauit values.
Toa reset the DEFALULTS alarm:

1} Push the Silence / Reset button twica.
2) Select and return the control{s) or features to the desired settings.

Qb Note

Be sure to check zll Contrals, Alarms and Extended Features options and return them t
the desired settings.

Repeated occumences of the DEFAULTS alarm may indicate a problemn with the
ventilator's non-volatile memery. Please immediately contact a cerified Pulmaonetic
Systems service technician.

Control values are re-sat to default values g¢ach time the ventilator is turned on, only
an invalid stored setting is detected during POST.

Q’} Remarque

Assurez-vous da procéder a la verification de ioutes les options de contréles, d'alarmes
et de caractéristinues étendues, st de les retoumer aux réglages souhaités.
L'occurrence repétitive des alarmes Par défaut pseut indiguer un probleme avec la
mémaire non volatile du ventilateur. Veuillez contacter immédiatement un technicien de
service certifié de Pulmonetic Systams.

Les valeurs de contréle sont rétablies 4 leurs valeurs par défaut chague fois que le
ventilateur est aliumé, seulement si un paramétre en mémoire non valable est détecié
au moment du diagnastic automatique de mise sous tension.

2 Non-volalile memory is memory that is not erasad when the ventilator is lurned off or disconnected,
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DEFAULTS (cont.)}

The factory-set default control settings are:

Control - Default Control - Default
Breath Rate - 12 bpm Low Pres O Source - Of
Control Lock - On Pressure Control - 1 crmH:0
Oata Display Scrolling - Auto-On Pressure Support - 1 cmH0
High Pres Limit - 20 ¢mH.0 Sensitivity - 2 Lpm
Inspiratory/Expiratory Hold - Off Tidal Volume - 500 mi
Inspiratory Time - 1.5 sec Ventilation Mode - Assist / Control
Low Minute Volume - 2.5 Lpm Val / Pres Mode - Volume
Low Pres - 5 cmH.O % - 21
The factory-set default extended features settings are:
Feature - Default Feature - Default
Alarm Volume - 85 dBA LPP Alarm - All Breaths
Apnea Interval - 20 sec NPPV Mode - Off
Com Setting® - Data PIP LED - On*
Control Unlock - Easy PC Flow Term. - Off
Date Format™ - mm/ddfyyyy Rise Time Profile - 4
HP Atarm Delay - No Delay Var. Flow Term. - 25%
Leak Compensation - On Var. Time Term. - 1.5 58C

Language™ - English

* Thig featurs is nol reset to dafault values when the SET DEFALLTS option is used in Extended Features.
** In versions of the LTV software befors 00.01.28. the default for the PIP LED was "Oft".

- — an o




DEFAULTS SET

‘The DEFAULTS SET alam is generated when the LTV Ventilator is first powerad up
after the SET DEFAULTS™ option has been used to reset all controls and extendad
features settings to their factory-set default values®.

= Language, Time/Date Format and Com settings are not reset to default values whe
the SET DEFAULTS option is used in Extended Features.

When a DEFAULTS SET alarm is generated:
» The DEFAULTS SET message is flashed in the display window.
= The audible alarm is sounded.

To reset the DEFALULTS SET alarm:
11 Push the Silence / Rasat button twice.

2) Select and retum the control({s) and extended features settings to the desired
settings.

Qb Note

Be sure to check all Controls, Alarms and Extended Features options and retum them t
the desired settings.

Q> Remarque

Assurez-vous de procéder a la vérification de toutes les options de contréles, d'alammes
et de caractéristiques étendues, et de les retoumer aux réglages souhaités.

* Gop Chapler 10 - Extended Fealures, Set Defauis Tor additional infermation.
" See Chapler @ - Veniilator Afarms, DEFALUL TS for lactory-set default values.
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DISCISENSE

When the ventilator detects one of the following conditions, the DISC/SENSE alarm is
genarated:

= When a sense line is pinched or blocked.

* When a sense line has become disconnacted.

» When a sense line is occluded (2.9. excessive condensation in the fine).

The ventilator detects circuit pressure during the beginning of each inspiration. If an
appropnate pressure change is not detected, a DISC/SENSE alarm occurs. While the
DISC/SENSE alamm is active, the ventilator cannat sensa the circuit pressure so the
breath is terrminated.

When a DISC/SENSE alarm occurs:

= Inspiration is immediately terminated and exhalation begins.
= The DISG/SENSE message is flashed in the display window.
= The audible alarm is sounded.

To reset the DISC/SENSE alarm:
1) Push the Silence / Reset button o silence the alarm.
Z2) Push the Silence / Reset button to reset the alarm.




HIGH 02 PRES

When the average oxygen inlet pressure exceeds the acceptable limit for the type of
oxygen source, the HIGH 02 PRES alarm is generated. If Low Pressure O; Source is
selected, the maximum inlet pressure is 10 PSIG*. If Low Pressure Q. Source is not
selected and the oxygen concentration is set to greater than 21%, the maximum inlet

pressure is 75 PSIG.

When a HIGH O2 PRES alarm ocours:

= The HIGH 02 PRES message is flashed in the display window.
s Tha Q; % contral display is flashed.

= The audible alarm is soundad.

To reset the HIGH 02 PRES alarm:

1) Push the Silence / Reset butfon to silence the alarm.
2) Adjust the oxygen inlet prassure.

3) Push the Silence / Reset button to reset the afzrm.

This alarm is not availablz in NPPY modea.

% WARNING !

Disabled Oxygen Inlet Pressure Alarms - When the oxygen blending option is not
installed, the Oxygen Inlet Prassure Alarms are disabled.

f‘@ MISE EN GARDE

Alarmes de pression d'entrée de ['oxygéne désactivées - Lorsque l'option de
mélange d'oxygéne n'est pas activées, les alarmas de pression d'enirée de l'oxygéne
sont désactivees.

* The maximum inlet pressure is 5 PSIGS in LTV Series Ventilators with software versions earlier than
M1.01.18. Ta check the software version, see Chapler 10 - Exfendad Fealures.
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HIGH PRES

When the pressure in the patient circuit is greater than tha High Pressure Limit setting,
the HIGH PRES alanm is generated. When this alarm occurs, any inspiration in progres
is terminated and the exhalation valve is opened. The turbing is stopped to allow the
circuit pressure to evacuate when the high prassure condition persists for mare than fou
times the set inspiratory time™ or mere than 3.0 seconds, whichever is iess.

Immediate or delayed audible alarms for high pressure conditions can be selected usin
the Extended Features®. If immediate notification is selected, the audible alarm will
sound on every high pressure occurrence. H Delayed notification is selected, the audibl
alarm wiil sound on the second or third consecutive breath terminated by the HIGH
PRES alarm. The audible alarm will sound anytime g high pressure condition persists
which stops the turbine.

The HIGH PRES alanm beccmes inactive and is autematically silenced using the
following criteria:

High Pressure

. i Circuit Pressure at Which HIGH PRES Alarm is Silenced
Limit Setting

3110100 emH,Q | Less than 25 omH,0
B to 20 comH;Q | More than 5 cmeD |CJWEI’ than current High Pressure lelt Settlm

5 to 7 cmH,O Less than 2 crmHLO

When a HIGH PRES alarm occurs:

= inspiration is immediataly tarminated and exhalation begins.
= The HIGH PRES message is flashed in the display window.
s+ The High Pressure Limit control display is flashed.

= The audible alarm is sounded.

To reset the HIGH PRES alarm:

1) Push the Silence f Reset button to silence the alarm.
2} Resolve the high prassure prablem.

3 Push the Silence / Reset button to reset the alarm.

“ Stopping the turbine when more than four timas the set inspiratory time is reached is onfy availablo on
ventilators with soflware version 3.11 or higher instafled,
* For more information on selecting the High Pressure Alarm Delay, see Chapter 10 - Extended Features.
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HW FAULT

When the ventilator detects one of the following hardware faults, the HW FAULT alarm
is generated:

= The cocling fan is not operating, or the fan filter may be blocking the fan {see page
13-2 for cleaning and installation instructions).

= A problem is detected with the analog to digital converters.
= A problem is detected with the flow valve.

= A& problem is detected with the processor.

= A problem is detected with the EEPROM memory.

The HW FAULT alarm may occur as a result of ESD™ or other transient causas. [f the
problem is temporary, the alarm will automatically silence when the condition clears. |If
the problem persists, or you experience repeated HW FAULT alarms, immediately
contact a certified Pulmonetic Systems service technician or Pulmonetic Systems.

»  To daterming the fype of hardware fauft detected by the ventilaior, see Appendix £
Event Trace.

When a HW FAULT alarm occurs:
+« The HW FALLT message is flashed in the display window.
= The audible alarm is sounded.

To reset the HW FALLT alarm:
1} Push the Silence / Reset button twica.

2) If the alarm occurs again, immediately contact a certified Pulmonetic Systems
servica tachnician or Pulmanatic Systems.

% Note

Repeated or continuous HW FAULT alarms may indicate a hardware failure that could
prevant the ventilator from performing within its specifications. Remove the ventilator
from service and immediately contact a certified Pulmonatic Systems service technician
of Puimaonetic Systems.

¢, Remarque

Des errgurs HW FALILT répétitives ou continuelles peuvent indigquer une panna
matérielle qui pourrait empécher le ventifateur de fonctionner a linténeur des limites
spécifiées. Retirer le ventilateur du service, et contactez immédiaternent un technicien
de service cerifié de Pulmonetic Systems ou Pulmonetic Systems.

This alarm is nat availakle in NPPY mode.

3 Electrostatic Discharge.
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INOP

An INOP alarm is genarated when:

= The ventilator is switched from On to Standby.

= The ventilator detects any condition that is deemed to make the ventilator unsafe.

When an INOP cccurs, the ventifator shuts down and sets the hardware 1o a safe state

s0 the patient can breathe from rocom air.

When an INOP alarm occurs:

= Inspiratory flow is stopped and the exhalation valve is openad, allowing the patient t
breathe spontanecusly from room air.

= The oxygen blending solencids are closed.

= The INOP LED is illuminatad red.

= The audible alarm is sounded continuously.

To silence the INOP alarm:

1} Push the Silence / Regset button to silence the alarm.

QD Note

An INOP alarm is generated as a part of the normal process of switching the vertilator
from On to the Standby State and does not indicate a problemn with the ventilator. The
INOP LELD will remain lit for a minimurn of 5 minutes and does not affect battery life.

QD Remarque

Une alarme INOP est générée au cours du processus normal de commutation du
ventilateur de la pesition On (Marche) a [a paosition Standby State {Etat d'attente), ot
n'indique: pas un probléme de fonctionnemert du ventilateur. £a DEL INOQP restera
allumée durant au moins 5 minutes et n'affecte en rien la durée de vie de la batterie.

W WARNING !

Alternative Ventilation - It is recommended that an altemative means of ventilating the
patient be available at all times and that all ventilator operators be fully familiar with
emeargency vertilation procedures.

INOP Alarm - if an INOP alarm cccurs during operation, ventilate the patient using an
alternative method, disconnect the ventilator, and immediately contact a cenified
Pulmonetic Systems service technician or Pulmoneatic Systems, Inc.

W MISE EN GARDE

Ventilation alternative - 1| est recommandé qu'un moyen alternatif de ventilation soit
dizponible en tout temps, et que tous les opérateurs de ventilateur soient pleinemeant
familiers avec les procédures de ventilation d'urgence.

Alarme INOP - Si une alarme INQP survient au cours de l'opération, ventilez le patient &
l'aide de la méthode aternative, retirez immédiatement fe ventilateur du service, et
contactez immediatement votre technicien de service certifié da Pulmonetic Systems ou
Pulmenetic Systems fnc.

"~




LMV OFF

The LMV OFF message is dispfayed when the Low Minute Yolume alarm has been
turned off by setting it to dashes. This is an informational message only. The message
15 displayed at power up, when manitored data is being scrolled automatically and wher

no front panel activity is detected for 60 seconds.

To clear the LMY OFF message:
11 Push any front panel button or turn the Set Value knob.

This message is not displayad in NFPY mode.
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LMV LPPS OFF

The LMV LPPS OFF message is displayed when:
+  The Low Minute Volume alarm has been turned off by setting it to dashes.

+ And the LPP ALARM has been set to VC/PC ONLY. When this setting is selected
the Low Pressure alarm applies only to Volume Coniro! and Pressure Control
breaths.

This is an informational message only. The message is dispiayed at power up, when

monitored data is being scrolled autornatically and when no front panel activity is

detected for 60 seconds.

To clear the LMV LPPS OFF message:
1) Push any front panel button or tum the Set Value knob.

This message is not displayed in NPPY mode.




LOCKED

The LOCKEL mesgsage is displayed when a button is pushed while the cantrols are
loecked. Mo audible alarm is given.

When a LOCKED message is displayed:

» The LOCKED message is flashed in the display window for 5 saconds or until the
controls are unlocked.

= Control settings may not be changed.

There are two meathods for unlocking the controfs: EASY and HARD. The unlock
method is selected under the Extended Features menus®

To unlock the controls with EASY unlocking:
1) Push the Control Lock button.

To unlock the controls with HARD unlocking:
1) Push and hold the Control Lock button for 3 seconds.

¥ Sea Chapler 10 - Extended Feplures. Gontiol Uniocking for more infarmation.
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LOW MIN VOL

Whan the exhaled minute volume {VE} is less than the Low Minute Volume setting, the
LOW MIN VOL alarm is generated.

When a LOW MIN VOL alarm occurs:

= The LOW MIN VOL message is flashed in the display window.
= The Low Minute Volume Control display is flashed.

= The audible alarm is sounded.

To reset the LOW MIN YOL alarm:
1] Fush the Silence / Reset button twice.

This alarm is not available in NPPY mode.

% WARNING !

Low Minute Volume Control Settings - The Low Minute Yolume control should be set
to its highest clinically appropriate value. if there is a clinical need to set the Low Minute
Velume alarm te lower values or off (- - -“), perform a clinical assessment to determine |
an aiternative monitor {i.e. a2 Pulse Oxymeter with an audible alamm, or a Cardic
Respiratory Monitor) should be used.

W MISE EN GARDE

Réglages du contrdfe de volume bas par minute - Le contréie du volume bas par
minute dait &tre ajusté i la plus haute valeur clinique appropriée. Si lalarme de volume
bas par minute doit tre ajustés a des valeurs inférisures ou mise a Farrét {*- - =) pour
satrstaire aux besoins cliniques, effectuer une évaluation clinique afin de déterminer si
Futilisation d'un autre moniteur {c.-a-d., sphygmo-oxymeatre muni d’'une alarme sonore ol
urn maonitelr cardio-respiratoira) s'avére pertinente.




LOW 02 PRES

When the average oxygen infet pressure is less than the minimum inlet pressure of 35
PSiG, the LOW 02 PRES alarm is generated. This alarm is only active when Low
Pressure O, Source is not selected and the oxygen concentration is set to greater than
21%,

When a LOW 02 PRES alarm occurs:

= The LOW 02 PRES message is flashed in the display window.
= The (; % controf display is flashed.

= The audible alarm is sounded.

To reset the LOW 02 PRES alarm:

1) Push the Silence / Reset button to silence the alarm.
2} Heset the ventilator's oxygen inlst pressure.

3) Push the Silence / Resat button to reset the alarm.

This alarm is not available in NPPY mode.

@ WARNING !

Disabled Oxygen Inlet Pressure Alarms - When the oxygen blending option is not
installed, tha Oxygen Inlet Pressure Alams are disabled.

w MISE EN GARDE

Alarmes de pression d'entrée de I'oxygéne désactivies - Lorsque loption de
mélange d'oxygéneg n'est pas activée, les alarmes de pression d'entree de 'oxygéne
sont désactivéss.
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LOW PRES

When the peak inspiratory pressure for a selected breath is less than the Low Pressure
setling, the LOW PRES alarm is generated. The Low Pressure alarm can be set to
apply to all breaths {ALL BREATHS) or to Volume Control {WC) and Pressure Contral
(PC) breaths only. (For information on selecting breath types, see Chapter 10 -
Extended Features, Low Peak Pressure Alam.)

When a LOW PRES alarm ocours:

= The LOW PRES message is flashed in tha display windowr,
= The Low Prassure Contral display is flashed.

» The audible alarm is sounded.

To reset the LOW PRES atarm:
1} Push the Sifence / Reset button twice.

This alarm is not available in NPPY mode.

f% WARNING !

Patient Circuit Accessories - The use of accessories such as Speaking Valves, Heat-
Moistura Exchangers and Filters create additional patient circuit resistance and in the
event of a disconnection, may impede the generation of a Low Pressure Alarm. Ensure
that the Low Pressure Alamm settings accommaodate these types of accessories when
used in combination with patient circuits.

W MISE EN GARDE

Accessoires du circuit du patient - L'utilisation d’accessoires tels que les membranes
vocales, les echangeurs thermohydriques et les filtres, produit une résistance
additionnelle dans le circuit de patient et en cas de débranchement, elle risque
d’empécher la génération de alarme de basse pression. S'assurer que les paramatres
de l'alarme de basse pression s'adaptent & caes types d'accessoires lorsqu'ils sont
utilisés avec les circuits du patient.




LPPS OFF

The LPPS OFF message is displayed when the LPP ALARM has been set ta VC/PC
OMLY. When this setting is selected tha Low Pressure alarm applies only to Yolume
Control and Pressure Control breaths. This is an informational massage only. The
message is displayed at power up, when monitored data is being scrolled automatically
and when no front panel activity is detected for 60 seconds.

To clear the LPPS OFF message:
1) Push any front panel button or turn the Set Value kriob.

Thig message is not displayed in NPPV mode.
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NO CAL DATA, NO CAL Monitor Display

Y¥¥hen the ventilator detects invalid or missing calibration records on power up, the NO
CAL DATA zlarm is generated. When this happens, default calibration values are usec
and although the ventilator will continue to operate, the accuracy of volumes and
pressures may be reduced.

A NO CAL message is posted in place of affected monitored values when the ventilator
is operating withaut valid transducer calibration data.

When the NO CAL DATA alarm occurs:

= The NQ CAL DATA message is flashed in the display window.

+ The audible alarm is sounded.

= The vantilator continues to operate.

= Default transducer data is used.

= Vie, FIP, MAP, PEEP, and VE monitored values are displayed as NO CAL.

To clear the NO CAL BATA alarm:

1) Push the Silence / Reset button twice. This will clear the alarm and the ventilator wi
continue to oparate; however, the NO CAL message will still be displayed in place o
affected monitared values.

2} Take the unit out of service and perform the Calibration procedure™.

To clear the NO CAL message:
1) Take the unit out of service and perform the Calibration procedure™.

@ WARNING !

NO CAL Condition - Cperation of the LTY Series Ventilator under a NO CAL condition
rmigy result in inaccurate pressure and volume measurements. Should this condition
occur, disconnect the patient frorm the ventilator, provide an alterative method of
ventilation and immediately contact a certified Puimoneatic Systems service technician or
Fulmonetic Systems, Inc.

w MISE EN GARDE

Condition NO CAL - L'opération continue du ventilateur de |a série LTV sous condition
NO CAL peut résulter en mesures de pression et de volume erronges. Si cette conditior
se présents, le ventilateur doit &tre retiré du service, et vous devez immédiatement
contacter votre technicien de service certifie de Pulmonetic Systems ou Pulmonetic
Systoms Inc.

* For more information on the Calibration procedure, soi the LTV Serfes Ventilator Service Marnuoal,

I




POWER LOST

When the ventilator operates on external power and switches o the intemal battery, the
POWER LOST alarm is generated. The change to internal battery is made when the
extemal power voltage drops below the usable level. Theare is no interruption in
ventilation.

When a POWER LOST alarm occurs:

» The POWER LOST message is flashed in the display window.

» The External Power and Charge Status LEDs are turned off.

« The Battery Level LED is It showing the internal battery charge level,

= The ventilator begins operating from the internal battery.

a  The audible alarm is sounded.

« After 60 seconds, the displays are tumed off to conserve battery power.™
To reset the POWER LOST alarm:

1) Push the Silence / Reset button twice.

*! To tum the displays on, push any button or turm the Sel Value knob.
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POWER LOW

When the ventilator is operating on external power and the valtage drops to the low
level, the POWER LOW alarm is generated.

When a PQWER LOW alarm occurs:

= The POWER LOW message is flashed in the display window.
= The External Power LED is displayed amber.

= The audible alarm is seunded.

To reset the POWER LOW alarm:
1) Push the Silence / Reset button twice.

This alarmn is not available in NPPY mode.




REMOVE PTNT

When the ventilator is powered up in the Ventilator Checkout or Ventilator Maintenance
modes, the REMOVE PTNT alarm is generated to remind you to remove the patient
from the ventilator before proceeding. Use the Ventilator Checkout made to check for
correct operation of the displays and controls and to check the patient circuit for leaks.
Ventilafor Maintenance mode is used by technical personnsl to parform maintenance o
calibration.

% WARNING !

Ventilator Checkout and Malntenance Modes - The LTV Series Ventilator does not
deliver gas during the Vantilator Checkout mode (VENT CHECK) or Venfilator
Maintenance mode (VENT MTNHCE) and should not be usad to ventilate a patient during
thesa tests.

W MISE EN GARDE

Modes Veérification et Entretien du ventilateur - Le ventilateur de la serie LTV ne
transmet pas le mélange de gaz en mede Vérification du ventilateur {(VENT CHECK) ou
en mode Entretien du ventilateur (VENT MTNCE), il ne devrait donc pas étre uilisé pou
ventiler un patient durant I'exécution de ces tests.

When you enter Yentilator Checkout mode or Ventilator Maintenance mode, a
REMOVE PTNT alarm occurs:

= The REMOVE PTNT message is displayed.
a The audihle alarm is sounded.

To reset the REMOVE PTNT alarm:
1) Push the Silence / Reset button twice.
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RESET

The ventilator runs an ongoing set of self-tests to verify that it is aperating correctly. I
the ventilator detects a condition that makes safe ventilator operation uncartain, it
reinttializes itself to aliow the more sophisticated Power On Self Tests (POST) to be
performed. If tha POST does not detect any further problems, the ventilaior wil} resume
operation and a RESET alarm is posted. If the POST detects a problem that could
cause continued operation to be unsafe, a ventilator INOP will occur.

The RESET alarm may cecur as a result of ESD* or other transient causes.

When a RESET alarm is generated:

= An errar code is written to the Event Trace indicating the type of problem detected.
= The ventilator resets itself and performs the Power On Salf Tests (POST).

= [f no further probiems are detected, the ventilator resumes operation.

« The RESET message is flashed in the display window.

« The audible alarm is sounded.

To reset the RESET alarm:
1) Push the Silence / Reset button twice.

QD Nofte

When a RESET alarm has occurred, check the Event Trace for more information about
the problem. See Agpendix E - Event Trace for mora information about events.

Repeated occurrences of the RESET alarm may indicate a problem with the ventilator's
hardware. Please immediately contact a certified Pulmonetic Systems servica
technician.

QD Remargue

Lorsqu'une alarme Remise a 2éro se produit, vérifiez le suivi de I'événement pour
obtenir pfus d'informations sur le probléme. Consuitez I'Annexe E - Suivi de 'événement
pour plus d'informations a propos de 'événement.

Des occurrences répétitives de l'alarme Remise 3 zéro peuvent indiquer un probléme
materiel avec le ventilateur. Veuillez contactar immadiatement un technicien de service
certifié de Pulmanetic Systams.

This alarm is not available in NPFY moda.

* Electrostatic Discharge.




WARMUP xx

When the vantilator is first powered up, the transducers require up to 60 seconds of
warm-up time befare they will operate within their normal tolerances. During this warm-
up period, the ventilator will not allow you to run the leak test or calibration. If you selec
an option that is not available during the warm-up period, the WARMUP xx message is
displayed. When the warm-up pericd has expired, the message is removed.

When a WARMUFP message occurs:

= The WARMUP message and the remaining warm-up time are displayed in the
window.

= Tha ventilator does not allow the restricted functions to be performed.

To reset the WARMUFP message:

1) The WARMUP message will automatically reset when the warm-up period has
expired.
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XDCR Fault

When a transducer autozero test fails, the XDCR FAULT alarm is generated.
Transducer autozeros are scheduled at periodic intervals during ventilator operation.
This allows tha ventilator to adjust the zero pressure readings as the ventilator warms
and environmental conditions change. If an autozero test fails, it will be aufomatically
rescheduled to run again on the next breath. The XDCR FAULT alarm will remain activ
untit a valid autozero can be done. If the XDCR FAULT persists, remove the ventilator
fram service and immediateiy contact a certified Pulmonetic Systems service technician
or Pulmenetic Systems.

When a XDCR FAULT alarm occurs:

» The autozero for the transducer is reschaduled to run again on the next breath.

= The XDCR FAULT message is flashad in the display window.

= The audible alarm is scunded.

To reset the XDCR FAULT alarm:

1) Push the Silence / Reset button twice.

tl? Note

Repeated or continuous XDCR FAULT alarms may indicate a problem with the
ventilator that could prevent the ventilator from performing within its specifications.
Discontinue use of the ventilator and immediately contact a cerified Pulmonetic System:
service technician.

N Remarque

Des alarmes XDCR FAULT répétitives ou continuelles petvent indiguer un probléme qu
pourrait empécher le ventilateur de fonctionner a l'intérieur des limites spécifiées. Retire
ie vantilateur du service, et contactez immédiatement un technicien de service certifié de
Pulmonetic Systermns.

% WARNING !

XDCR FAULT Alarmm - Continued operation of the LTV Series Ventitatar with an
activated XDCR FAULT alarm may result in inaccurate flow and volume measurements.
Shouid this condition oceur, disconnect the patient from the ventilator, provide an
alternative method of ventilation and immediately contact a certified Pulmonetic Systems
service technician or Pulmonetic Systems, Inc.

% MISE EN GARDE

Alarme XDCR FAULT - L'opération continue du ventilateur de la série LTV avec une
alarme XDCR FAULT activée peut résuiter en mesures de débit et de volume erronées.
5i cette candition se presente, le ventilateur doit étre retiré du service, et vous devez
immédiatement contacter votre technicien de service cerifié de Pulmonetic Systems ou
Fulmonetic Systems Inc.

This alarm is not avaitable in NPPY mode.
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Chapter 10 - EXTENDED FEATURES

This section describes the optionsfeatures available under the Extended Features
Menus and how to access them. Extended Features includs™:

Extended Featuras

Alarm Operalions

Alarm Volume

Apnea Interval

High Pressure Alarm Delay
LFP Alzrm

Transducer
Aulozerc

Event
Trace

Ventilator
Maintgnance

Raaltime

Transducer Data

Venmtilator Dperations

L]
"
-
-
a
L]
L]
»
-
L ]
a
[ ]
L]
»
]
-
-
-

Variable Rise Time

Variable Flow Terminaficn
Variable Time Termination
Pressure Controt Flow Termination
Leak Compensalion

NPPY Mode

Cortrol Unlock

Display Language

Software Version

Usage Meter

Communications Protocol

Sat Data

Sed Time

Date Format

FiF LED Format

Model Number { Sarial Mumber
Yalve Home Position

Set Oefaulis {displayediaccessed through Vent Check menu}

Ventilator Checkout Tests

Adarm Test

Display Test

Contral Test

Leak Tesl

Vent Inop Alamn Test {not display

Alarm Operations, Ventilator Operations, Transducer Autozers and Beal-time Transducers
are covered in this chapter. The other itemns are covered in Chapter 11 - Ventilator Checkou
Tests, Appendix £ - Event Trace, and in the LTV Series Ventifator Service Manual (PN

10665).

* Serial Numbar and Set Defaults options {Ventilator Operations) are only aveiable on ventilators with
software version 3.11 or higher installed.




Navigating the Extended Features Menus

To enter the Extended Features menu {in normal ventilation mode):
1) Push and hold the Select button for three saconds.

To view the next item in a menu:

1} Tum tha Sst Value knob ciockwise.

To view the previous item:

1} Turn the Set Value knob counterclockwise.

To enter a meny Rem or select a setting:

1} Push the Select button.

Ta exit a menhu:

1) Tum the Set Value knob until the EXIT option is displayed, then push the Select
bautton.

To toggie the state of an option on or off:
1} Push the Select button,
You cannat enter the Extended Features menu when tha conirols are locked.
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Alarm Operations

Use the Alarm Operations menu to set up alarm conditions that are net available direct!
fram front panel controls. The menu is set up as follows:

ALARM OP
ALARM vOL
APNEA INT
HP DELAY
LPP ALARM
EXIT

Alarm Volume

Lse this menu item to set the foudness of the audible alarm.

To modify the Alarm Volume:

1) Push the Select button while ALARM VOL is displayed.

2} VOL xx dBA is displayed.

3) Tum the Sat Value knob until the desired setting is displayed.
4] Push the Salect buttan.

Range: B0 - 85 dBA at cne meter

Apnea Interval

Use this menu item to establish the apnea interval. The apnea interval is the maximum
tima allowed between the beginning of one breath and the beginning of the next breath.

To modify the Apnea Interval:

1) Push the Select button while APNEA INT is displayed.

2) APNEA xx sec is displayed.

3) Tum the Set Value knob until the desired setting is displayed.
4) Push the Select butian.

Range: 10 - &0 soc




High Pressure Alarm Deilay

Use this menu item to select immediate or delayed audible natification for High Pressur
Alarms.

When NO DELAY is selected, the audible alarm is spunded for all High Pressure
alarms.

‘When DELAY 1 BRTH or DELAY 2 BRTH is selected and a high pressure condition
occurs, the breath is terminated and the HIGH PRES message is posted. The audible
alarm is not soundad until the number of consecutive breaths with a high pressure
condition meets the delay setting, (two breaths for DELAY 1, three breaths for

DELAY 2).

Any time a high prassure condition persists for more than 3 seconds, the audible alarm
will be sounded, regardless of the delay setting.

TFo modify the High Pressure Alarm Display:

1) Push the Select button while HP DELAY is displayed.

2) NO DELAY, DELAY 1 BRTH, or BELAY 2 BRTH is dispiayed.
3) Tum the Set Value knob until the desired setling is displayead.
4y Push tha Sslect button.

Options: NO DELAY, DELAY 1 BRTH, DELAY 2 BRTH

Low Peak Pressure Alarm

Use the LPP ALARM item to select the type of breaths that the Low Pressure alarm
applies to.

Whan ALL BREATHS is selected, the Low Pressure alarm setting applies to all breath
types: Volume Control, Pressure Centrol, Pressure Support, and Spontaneous. When
the peak pressure during any breath does not exceed the Low Pressure setting, the
LOW PRES alarm will ocour.

When VC/PC ONLY is selected, the Low Prassure alarm setting applies only to Volume
Control and Pressura Control breaths. 1t does not apply to Pressure Support and
Spontanecus breaths. When the peak pressure during any Volume Control or Pressure
Control breath does not exceed the Low Pressure setting, the LOW PRES alarm will

OCCUr.

Options: ALL BREATHS, VC/PC ONLY

Exit

To return to the top of the ALARM QP menu:
1} Push the Select button while EXIT is displayed.
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Vent Operations

Usa the Vent Operations menu o set up ventilator controls and options that are not
available directly from front panel controls. The menu is set up as foilows:

VENT OP
RISE TIME
rLOW TERM
TIME TERM
FC FLOW TERM
LEAK COMP
NPPY MODE
CTRL UNLOCK
LANGUAGE
VER X00000xx
USAGE xxxx.x
COM SETTING
SET DATE
SET TIME
DATE FORMAT
FIP LED
LTV 0ok 7 ooxnx™
VHome xxx
SET DEFAULTS™ {accessed through Vent Check menu}
EXIT

** Serial Number and Set Defaults options are only available on ventilators with software wersion 3.11 or
higher installed.




Variable Rise Time

Use the Variable Rize Time option to select tha rise time profile for Pressure Control an
Pressure Support breaths. The rise time profiles are numbered 1 through @ where 1 is
the fastest rize time and & is the slowest rise time. Starling with the fastest rise time,

each time fs 33% longer than the previous one.

Paw

Profile #1 - Faster Rise Time

To modify the Rise Time Profile:
1) Push the Select button while RISE TIME is displayed.
2) PROFILE x is displayed.
3} Tum the Set VYalue knob until the desired Rise Time Profils is displayed.
4} Pusgh the Select button.

Prw

Profile #9 - Slower Rise Time

Range: 1 to 8, where 1 is the fastest and 3 is the slowast
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Variable Flow Termination

Lisa the Variable Flow Termination to select the percentagse of peak flow used for cyclin
Pressura Support breaths. Pressure Support breaths are cyclad from inspiration to
exhalation whan the flow reaches the set percentage of the peak flow, or when flow goe
below 2 lpm.

When Pressura Control Flow Termination is enabled, the Variabla Flow Termination
setting is used for flow termination of Pressure Control breaths as well.

Peak __ H i Paak
Flonw -_-_'_'_‘5- High Flgw =
[y oo, Farentege o
Paak Flonw
»

v Imspi N -~
F_l:;zﬂramw / v Inspiratony

To modify the Variable Flow Termination:

1} Push the Select buticn while FLOW TERM is displayed.

2) % OF PEAK xx is displayed. '

3} Tum the Set Value kneb until the desired Variable Flow Termination percentage is
displayed.

4) Push the Select button.

Range: 105t to 40%:




Variable Time Termination

Use the VYariabla Time Termination to select the maximum inspiratory time for cycling
Pressure Support breaths. Pressure Suppaort Breaths are cycled from inspiration to
axhalation if this time is reached befere the flow reaches the set percentage of the peal
flow. When z breath is cycled based on the time setting, the Pressure Support display
flashed bnefly.

Paak -
Flow [ p ! Sel Parcontage of
i Peok Flow
L
\r
o Set Maximum
Inspiratory Time

To modify the Variable Time Terrination:

11 Push the Select button white TIME TERM is displayed.

2) TERM x._x sec is displayed.

3] Tum the Set Value knoby until the desired Variable Time Termnination is displayed.
4) Push the Setect button.

Range: 0.3 to 3.0 sec™

57 In software versions before 00.01.28, the time termination range was 1.0 ko 3.0 sec.
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Pressure Control Flow Termination

Usa the Pressure Contrel Flow Termination option to enable or disable flow termination
for Prassure Controf breaths.

When this option is ON, Pressure Contrel breaths are cycled at the set percentage of th
peak flow if it is reached before the set Inspiratory Time elapses. The percentags of
peak flow is set in the Variable Flow Termination option.

When this option is OFF, Pressure Control breaths are cycled when the set Inspiratory

Timea is reached.

Set pressure is Brealh terminates
mainkaines and at perentage of
inspiratory Aow ) peak flowr
Peak _| goes 1o zerg Breath Peak _| i
Eiaw | Terminstes Flowr
at zet Insp
J Time
. -
r v
Sel 5o |
Prassura Prassura
=St Insp Tirme—jw iq_ﬂal Insp Time—m
PC FLOW TERM set to OFF PC FLOW TERM set to ON
Prassure Contrdl Breath eyminates nommially Prassura Comtral Breath terminales at the sar

Fercentage of Peak Flow as Prossure Suppart bi

To modify the Pressure Contrel Flow Termination setting:
1) Push the Select hutton while PC FLOW TERM is displayed.
2) PC FLOW ON or PC FLOW OFF is displayed.

3) Turn the Set Value knob until the desired state is displayed.
4} Push the Seiect button.

Cptions: ON or OFF




Loak Compensation

Use tha Laak Compensation opticn to enabie or disable tracking of the baseline flow™ 1
improve triggering when a circuit leak is present.

When Leak Compensation is on, the system is gradually adjusted to maintain set

sensitivity if the leak is stable and there is no attocycling.

= [faleak is unstable during exhalation, it will not be detected and will not be
compensated for.

= Leak Compensation can compensate for a maximum patient circuit leak of 6 Lpm.

If autocycling is occurring, it can be manually eliminated as follows:

1} Set sensitivity to OFF {see Chapter 6 - Sensilivity), or higher than the leak amount
{seo Chaplor 10 - Real Time Transducers, LEAK 003 Lpm).

2) Set Leak Compensation to LEAK COMP ON (see instructions below).
3) Wait for a period of 10-15 breaths.
4) Reset sensitivity to desired lavel (see Chapler 6 - Sensitivity).

. . Leak
Sensitlvity _| Leak Recognize. Racognize Racognize Cump&?lsated
Satting 11\ 2Lipm ‘><Tngger !r\'i'ngggr \’\Tﬁgger \[\
3 i
- a i j_r — e Fi
A A / Y
. Leak Comp —— Leak Comp |
Off N Oon

Leak Compensation - Off to On

To modify the Leak Compensation setting:

1} Push the Sslect button while LEAK COMP is displayead.

2} LLEAK COMP ON or LEAK COMP OFF = displayed.

3) Tum the Set Value knob until thae desired state is displayed.
41 Push the Select button.

Options: ON or OFF

" Basaling How is used for flow triggering detection and Vie caleulationfaccumulation.
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NPPV Mode

Use the NPPY Mode option to enable or disable Non-invasive Positive Pressure
Ventilation (NPPV) mode. When NPPV Mode is selected, the NPPV Mode LED on the
front panel is fit. For more information on NPPY mods, see Chapier 4 - Ventilation
Modes, NPFV.

% WARNING !

NPPV Mode - NPPVY™ is not & life support made and is not suitable for patients that
require life support ventilation. NPPV Mode should only be used for supplemental
ventilation of non-life support patients.

NPPY Mode - When operating in NPPV*® mode, many of the standard atarms are
disabled. This may result in reduced ventiiation accuracy should a preblem oceur.
Carefully read Chapler 4 - Ventifation Modes, NPPV, before selecting this mode of
cperation.

Wf MISE EN GARDE

Mode NPPVY — Le mode NPPV n'est pas un mode de maintien des fonctions vitalas
continu et it n'est pas approprié pour les patients qui ont besgoin d'une ventilation
continue pour fe maintien des fonctions vitales. Le mode NPPV ne doit &tre utilisé que
comma ventilation supplémentaire pour les patients qui ne nécessitent pas de maintien
des fonctions vitales.

Mode NPPY — Lorsgue I'appareil fonctionne en mode NPPY, bon nombre des alames
standards sont désactivées. Par conséguent, si un probléme survient, |z précision de la
ventilation pourrait diminuer. Assurez-vous de lirg attentiverment le chapitre 4 — Types d¢
respiration et modes de ventilation, mode NPPY avant de choisir ce mode de
fonctionnemeant.

To modify the NPPY Mode setting:

1)} Push the Select button while NPPV MOBPE is displayed.

2) NPPY MODE ON or NPPVY MODE QFF is displayed.

3} Turn the Set Value knob until the desired state is displayed.
4) Push the Salect bufton.

Options: ON or OFF

¥ Non-lnvasive Positive Pressure Ventilation

- —




Control Unlock

Use the Control Unlock option 1o select the Easy or Hard unlocking method for unlockin
the controls. The Easy unlocking method should be used when only trained personnal
have access to the ventilatar. The Hard method should be used when children or other
may have access to the ventilator and you want to prevent accidantal changes to the

control settings.

When the Easy method is selected, unlock the controls by pushing the Control Lock
button.

When the Hard method is selected, unlock the controls by pushing and holding the
Control Lock button for 3 seconds.

To modify the Control Unlock setting:

1} Push the Select button while CTRL UNLOCK is displayad.

2} UNLOCK EASY or UNLOCK HARD is displayed.

3} Turn the Set Value knob until the desired sefting is displayed.
4} Push the Select button.

Options: EASY or HARD

Language Selection

Use the Language Selection option to select the language used in the display window fc
all messages, alarms and meanus.

To modily the Language setting:

1) Push the Select button while LANGUAGE is displayed.

21 ENGLISH or the currently selected languags is displayed.

3) Tum the Set Value knob until the desired language is displaysd.
4) Push the Select button.

Options:
EMGLISH, DANSK, DEUTSCH, ESPANOL, FRAMNCAIS, ITALIAND, PORATUGLUES, SYENSKA
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Software Version

Usa the Software Version option to verify the software version installed in the ventilator.
The software version number is displayed as: VER xXxxooxx

Usage Mator

Usa tha Usage Meter to view the time the ventilater has been in use. It is updated sven
110" hour up to 30,000.0 hours and is displayed as: USAGE XxXxx.x

Communicaitions Setting

The ventilator may be connected to a printer, a graphics menitor, or 8 modem, or may e
set up fo output system diagnostic data. Use the Communications Setting option® to
select the communications pratocol for data transmission.

»  For LTM™ Compatible LTV® 900, 950 and 1000 Ventilators®', use the MONITOR
setting to communicate with an LTM Graphics Monitor. If the MONITOR setting is
nat available, the LTV ventilator being used requires upgrades before it can suppon
the LTM Graphics Maoniter. Contact your Pulmonetic Systems Service
Hepresentative for additional information.

To modify the Communications Setting:

1} Push the Selsct button while COM SETTING is dispiayed.

2) DATA or the currentty selected protocol is displayed.

3) Tum the Set Value knob until the desired profocal is displayed.
4) Push the Select button.

Options: DATA, MONITOR, PRINTER, and MODEM

* Only DATA and MONITOR (for LT Graphic Monitors compatible LTY Ventilators) are availzble at this
tirre.

B ITM Graphics Monitor compatibility can be verified by pushing the Sefect bution when the LTV Model
Number is displayed in lhe Extended Features manu. The message LTM will be displayed if tha
ventilator was originally manufactured or upgraded by Pulmonetic Systems to accommadate the LTM
Graphics Monitor.




Set Daie

Use the Set Date option to view or set the current date stored in the ventilator.

To view the Date:

1)
2)
3)

Push the Select button white SET DATE is dispfayed.
The current date is displayed in the currently selected date format.
Fush the Control Lock button to exit.

To modify the Date:

1}
2)

3}
4}
5)
6)
7)
8)
9)

Push the Select button while SET DATE is displayed.

The current date is displayed in the currently selected date format (MM/DD/YYYY,
BD/MM/YYYY, or YYYY/MM/DD).

Push the Select button, YEAR xxxx is displayed.

Turn the Set Value knob until the desired year is displayed.
Push the Select button, MONTH xx is displayed.

Tumn the Set Valua knob until the desired month is displayed.
Push the Select button, DAY xx is displayed.

Tum tha Set Yalue knob until the desired day is displayed.
Push the Select button to accept the new date.

Range: 1/1/1998 - 12/31/2007
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Set Time

Usa the Set Time option t¢ view or set the current time stored in the ventilatar.

To view the Time:

1} Push the Select button while SET TIME is displayed.
2) The eurrent time is displayed.

3) Push the Control Lock buttan to exit.

To modify the Time:

1) Push the Select button while SET TIME is displayed.

2) The current date is displayed as hkh:mm:ss.

3} Push the Select button, HOUR xx is displayed.

4} Turn the Set Value knob untii the desired hour is displayed.
5} Push the Select button, MIN xx is displayed.

6) Tum the Set Value knob until the desired minute is displayed.

7) Push the Select button to accept the new date. The secands are automatically rese
ta 00,

Range: 00:00:00 - 23:59:59

Date Format

Use the Date Format option to select the display format for the current date.
To modify the Date Format:

1) FPush the Select button while DATE FORMAT is displayed.

2} MM/DDYYYYY or the cumrently selected date format is displayed.

3) Tum the Set Value knob until the desired format is displayed.

4) Push the Select bution.

Options: MMWDD/YYYY, DD/MMWYYYY, YYYY/MMWDD




PIP LED

Use the PIP LED option to fum the display of the PIP LED on the airway display on or
off. When the PiP LED is on, the afrway pressure display LED representing the Peak
Inspiratory Pressure of the previous breath remains Iit during exhalation.

To modify the PIP LED Setling:

11 Push the Select butlon while PIP LED is displayed.

2) PIP LED ON or PIP LED OFF is dispiayed.

31 Tum the Set Value knob until the desired setting is displayed.
4) Push the Select button.

Options: ON or OFF

Model Number | Serial Number

Use tha Model Number / Serial Number option to view the LTV's mode! or senal numbe
and to verify LTM Graphics Monitor compatibility.
To view the LTV model number:
1) Tum the Set Value knob while in the VENT OPF menu until ETV xxxx is displayed.
» The model number is displayed as: LTV xxxx where xxxX is the model of the
vantilator.
» The model number is set when the ventilator is manufactured.
2) Push the Control Lock button to exit, or the Select button to display the senal
number option.
To view the LTV serial number®:
1} Press the Select bution when the LTV modet number (LTV xxxx) is displayed.
»  Tha gerial number is displayed on tha |eft side of the display area as: xxooxxx
where xxxxxx is the serial number of the ventilator.
= The serial number is set when the ventilator is manufactured.
2) Push the Control Lock button or the Sslect button to return to the model number
option.
Tao verify LTM Graphics Monitor Compatibifity:
1} Press the Select buttan when the LTV Model Number {LTV xxxx) is displayed.
»  The message LTM will be displayed on the right side of the display area if the
ventilator was originally manufactured or upgraded by Pulmonetic Systems to
accommodate the LTM Graphics Momitor.

2] Push the Control Lock button or the Selact button io return to the model number
option.

¥ The Serial Numbar option is only available on ventilators with software version 3,11 ar higher instalied.
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Valve Home Position

Use the Valve Home Position option to view the home position for the LTV's flow valve.
The home position is displayed as: YHome xxx where xxx is the home position for the
valve installed in the ventilator.

The home position is determined by the revision of the flow valve and is set when the
ventilatar is manufactured or when the flow valve is replaced.

Sef Defaults

The Set Defaults™ option is only displaysd and accessed through the VENT CHECK an
VENT MTMNCE menus and is used to reset user settable Controls and Extended
Featuras settings to their factory-set default values. See Chapter 9 - Vantilator Alarms,
DEFAULTS for tactory-set default values and Chapter 11 - Ventilator Checkout Tests,
Set Defaults for instructions on how to set default values.

Exit

To return to the top of the VENT OP menu:
1) Push the Selsct button while EXIT is displayed.

® The Set Dafaults optior is ortly available on ventilators with software version 3.11 or higher installed.

- ——




Transducer Autozero

Lise the Transducer Autozero menu to manually schedule transducer autozeros and to
view previous auiozers results. Autozeros are automaticaily scheduled at appropriate
intervals during ventilator operation, sc manual scheduling of autozeres is not commonl

performed, but may occasionally be done.
The menu is set up as follows:
XDCR ZERO

AP xuxx P

FDb xoo! P

FDw xxxx P

FDn xxxx P

Airway Pressure Transducer Autozero

Lse this item to view the Airway Pressure Transducer Autczero results and schadule th
Airnway Pressure Transducer Autozero to be run.

To view the Airway Pressure Transducer Autozero results:

1) The previous results, AP xxxx P, are displayed. The final P indicates the previous
zero results were within the required tolerance and the previous autozero passed. |
a final F is displayed, the previous zero resulfs were outside the required toferance
and the autozero failed. An asterisk indicates that an autozere is scheduled for the

next breath.
2} Turn the Set Value knob to display the EXIT option.

3] Push the Select bution.

To schedule the Airway Pressure Transducer Autozero:
1) The previous results, AP xxxx P, are displayed.

2) Push the Select button.  An asterisk appears, the pass / fail indicator is removed
from the display and the test is scheduled for the next breath.

3) After the autozero is run on the next breath, the new autozero value and the pass /
fail mndicator are displayed.

If an autozere fails, it will be automatically rescheduled tor the next breath.
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Bi-direcfional Flow Transducer Differential Aufozero

Use this item o view the Bi-directional Fiow Transducer Differential Autozero results an
scheduie Autozeros to be run.

To view the Bi-directional Flow Transducer Differential Autozero resufts:

1} The previous results, FDb xxxx P, are displayed. If the results are displayed as
FDb ooy -, the Bi-directional Flow Traneducer is not installed on your unit. The fin:
P indicates the previous zero results ware within the required tolerance and the
previous autozerc passed. If a final F is displayed, the previous zero rasults were
outside the reguired tolerance and the autozero failed. An asterisk indicates that an
autozero is scheduled for the next braath.

2} Turn the Set Yalue knob to display the EXIT option.

3} Push the Select button.

To schedule the Bi-directional Flow Transducer Differential Autgzero:;
1) The previous results, FDb xxxx P, are displayed.

2) Push the Select button. An asterisk appears, the pass / fail indicator is rermnoved
from the display and the autozero test is scheduled for the next breath.

3) After the autozero is run on the next breath, the new autozero value and the pass /
fail indicator are displayed.

If the autozera fails, it wili be automatically rescheduled for the next breath.




Exhalation Flow Transducer Differential Autozero - Narrow

Use this item to view the Exhalation Flow Transducer Differential Autozers — Narmow
results and scheduls the Exhalation Flow Transducer Chiferential Autozers - Narrow to
be run.

To view thae Exhalation Flow Transducer Differential Autozero — Narrow results:

1) The previous results, FDn xxxx P, are displayed. The final P indicates the previous
zero results were within the required tolerance and the previcus autozero passed. |
a final F is displayed, the previous zero results were outside the required tolerance
and the autozero failed. An asterisk indicates that an autozers is scheduted for the
next breath.

2} Tum the Sst Value knob to display the EXIT optian.
3 Push the Select button.

To schedule the Exhalation Flow Transducer Differential Autozero - Narrow:
1) The previous results, FDn xoxx P, are displayed.

2} Push the Select button. An asterisk appears, the pass / fail indicator is removed
from the display and the autozero test is scheduled for the next breath.

3} After the autozero is run on the next breath, the new autozero value and the pass /
fail indicator are displayed.

If the autazero fails, it wili be automatically rescheduled for the next breath.
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Exhalation Flow Transducer Differential Auftozero - Wide

Use this item to view the Exhalation Flow Transducer Differential Autozero - Wide result
and schedule the Exhalation Flow Transaducer Differential Autozeros - Wide to be run.

To view the Exhalation Flow Transducer Differantial Autozero — Wide results:

L

2)
3)

The previous results, FDw xxxx P, are displayed. The final P indicates the previou
2erg results were within the required tolerance and the previous autozero passed.
a final F is displayed, the previous zero rasults were outside the required tolerance
and the autozero failed. An asterisk indicates that an autozero is scheduled for the
next breath.

Tum the Set Value knob to display the EXIT option.
Push the Select buiton.

To schedule the Exhalation Flow Transducer Riferential Autozero - Wide:

1}
2)

3)

The pravious resuits, FDw xxxx P, are displayed.

Push the Select button. An asterisk appears, the pass / fail indicator is removed
from the display and the autozero test is scheduled for the next breath.

After the autozera is run on the next breath, the new autozero value and the pass /
fail indicator are displayed.

It the autozere fails, it will be automatically rescheduled for the next breath,




Real Time Transducers

Use the Real Time Transducer data to view the real time activity in the ventilator. The
real time transducer menu is set up as follows:

RT XDCR DATA

AP anxx " H.0
FDb xxxx °.HO
FDw xx.xx °,Hi.0
FDn xx.xx “,H:0
FTw or FTn x.xx Lpm
FTb xxx Lpm
LEAK xx.xx Lpm
Fvd xx.xx “,Hz0
FV ¥x.xx Lpm
STEP xxxx

15 XXXX rpm
Q2 xx.xx PSI
BY xxx VOLTS
EV xx.xx VOLTS

RT EXIT

Each tem displays real ime activity in the displayed units. For some items, transducer
counts can also be displayed. Pushing Select while the item is displayed displays
additional transducer data®.

Display
AP x0ax © H0

Real Time Data

Airway pressure as measured at the pﬁtient wye using the high
side proximal sense line.

FDbh xx.xx %, H.0

Flow differential pressure as measured at the patient wye using
the bi-directional transducer. Differential pressure is measured
between the high and low side proximal sense lines.

FDw xx.xx ° H.0

Flow differential pressure as measurad at the patient wys using
the wide scale transducer. Differential pressure is measured

betweer the high and low side proximal sense lines.

% For more information. see the LTV Sedes Ventiator Sendce Manual
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Display

FDn

xx.xx% S, H0

Real Time Data

Flow differential pressure as measured at the patient wye using
the narrow scale transducar. Differential pressure is measured
between the high and low side proximal sense lines. Tha narrav
scale transducer is only used for differential pressures between
0.35 cmH:0 and 0.35 emH.0 {(approximately -15 Lpmtc 15
Lpmy}.

FTb

xx.xx Lpm

Flow in Lprm carculat:aél_ from the differential pressura measuret:_i.
at the patient wye using the bi-directional transducer.

Transducer count display is not available for this item.

LEAK xx.xx Lpm

leak flow calculated from the differential pressure transducer,
measured at the patient wye during exhalation. This value will b
approximately 0.0 when the ventilator is autocycling. Eliminate
autocycling by turning the sensitivity off before reviewing this
measurement.

Flow in Lpm calculated from the differential pressure measured
at the patient wye. When the value is calculated using the wide
scale differential pressure, FTw is displayed. When the value is
calculated using the narrow scale differential pressure, FTn is
displayed.

When Leak Compensation is on, FTw xx.xx and FTn ooxx
Lpm vafues are offset by the value of LEAK xx.xx Lpm.

Transducer count display is not available for this item.

Differential pressure as measured across the flow valve.

How valve flow in Lpm caleulated from the differential pressure
measured across the flow valve.

Transducer count display is not available for this itemn.

Commanded flow valve motor step position.
Transducer count display is not available for this item.

The monitored speed of the turhine in rpms.

Oxygen inlet pressure in PSIG as measured at the inlet pressure
transducer.

FTw xx.xa Lpm
ar

FTn xx.xxLpm
Fvd xx.xx °H:0
FV xx.xxLpm
STEP xxxx_ |

TS xxxxrpm
02 xx.xx PSI

BY xx.xx YOLTS
EV xxxx VOLTS

Internal béﬁery voltage.

External powar voltage.
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Chapter 11 - VENTILATOR CHECKOUT TESTS

This chapter details five test procedures that are initiated through the Vent Check menu
and used to verify the proper operation of the LTV Series Ventilator. These Chackout
Tests are to be perfermed before using the ventilator on a patient and in accordance
with preventative maintenance as required in Appendiz B — Set Up / Maintenance. See
Appendix B - Set Up / Mainterance regarding recommended periodic maintenance and
testing of the ventilator. Additionally, this chapter provides instructions for using the Se
Defaults® option while in VENT CHECK mode.

The five test procedures are:

Test Test used to:

Alarm Test Used to verily that the audible alamn is working correctly.

Display Test Used to verify that the ventilator displays are working correctly.

Contral Test Used to verify that the ventilator huﬁuns.and the Set ﬁﬁlue knob are
working comrectly.

Leak Test o Used. tﬁ iést the patient cireuit for leaks.

Vent Inop Alamm Test | Used to verify thai- the Inap Alarrﬁ-is warking corrgctiy.

The Vent Check Menu is set up as follows:

VYENT CHECK
ALARM
DISPLAY
CONTROL
LEAK
EXIT

@ WARNING !

Ventilator Checkout Tests — Be aware that gas is not delivered to the patient during
these tests. Disconnect the patient from the ventilator and ventilate the patient using an
altemative method before running the Ventilator Checkout tests.

Leak Testing the Patient Breathing Circuit — The patient circuit must be leak tested in
the VENT CHECK mode before connection to the patient. In addition, the Ventitator
Checkout mode shouid be used to check for correct operation of the ventilator alarm,
displays and controls. Harm to the patient or ineffective ventilation may result from
failure to leak test the patient breathing circuit before connaction o a patient. When
using a heated humidifier, include it in the circuit when performing leak testing.

* The Set Defaulls option is anly available on ventifators with saftware version 3,11 or higher installed.




% MISE EN GARDE

Tests de vérificatlon du ventilateur — Noter que |2 gaz n'est pas transmis au patient
au cours de res teste. Débrancher e patient du ventilateur et ventiler le patient a l'aids
d'une forme de ventilation alternative avant de procéder aux tests de vérnfication du
ventilateur.

Contrdle de I’'étanchéité du circuit respiratoire du patient — L'étanchaite du circuit
respiratoire du patient (vérification de ventifation) doit étre vérifiée en mode VENT
CHECK avant le raccordement au patient. En outre, on doit utiliser le mode Ventilator
Checkout (vénfication du venlilateur) afin de s’'assurer du fonctionnement adéquat de
I'alarma, des affichages et des commandes du ventilateur. Le défaut de verifier
I'étanchéité du circuit respiratoire du patient avant le raccordement a un patient peut &tr
niocif pour le patient ou provogquer une ventilation inefficace. Lorsqu'un humidificateur
chauffant est employé, il convient de I'inclure dans |a circuit en procédant a la
verification de I'étanchéité.

Te enable the Ventilator Checkout menu, a special power on sequence is required.

To enable the Ventilator Checkout menu:

1)

2)
3)
4)

Deame 11 3

Disconnect the patient from the ventilator and ventilate the patient using an

alternative method of ventilation.

Begin with the ventilator off.

Connect the AC Adapter to the ventilator and a valid AC power source.

Press and hold down the Select butfon. While continuing to hold the Select butten

down, tum the ventilator on by pressing the On/Standby bution.

* REMOVE PTNT is displayed; otherwise, steps 2 through 4 must be repeated.

= An audible alarm (altemating onfoff tone) wilf scund while REMOVE PTNT is
displayed.

Select Butlon
r (Press and hokd first)

Display Area
{REMOVE FTNT is displayed)

Presure {omHd)

.._\.,,a.a.,.\,-y.,.\ L AR = L R Pt

] A
S Tped [

- ek
T
' 15-5‘5

TP T
[

| OnfSlandby Butlon
[Presa second)
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8) Clear the atarm by pressing tte Silence/Reset button.
= The audible alamm will silence, and the display will change from REMOVE

PTNT to VENT CHECK.
Dizplay Area

/_ (YENT GHECK is displayed)

Pty

A'ﬂ.ﬂyh‘n‘mm{unHﬂ}

Sitence/Reget Button _|
{Press momentarily)

To enter the VYentifator Checkout menur:

1} Push the Salect button.
2) The first Ventitator Checkout Test, ALARM, is displayed.




Alarm Test

Use the Alarm Test to verify that the audible alarm is working correctiy.

To run the Alarm Test:

1} Push the Selact button while ALARM is displayed.

21 Verify that the audible alarm is sounded.

3) To end the alarm test, push the Select buttort again.

41 The audible alarm is silenced and the next menu item is displayad.

Disglay Area

[7 Select Bation /—- [ALARM is displayasd)

mm Taid \‘l}hm

Jﬁ “H%ﬂ' %* =

;
£

n.III-

H
ERA—— FUVE—————

li

If the Alarm Test fails, see Chapter 15 - Troubleshooting for more information.
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Display Test

Usa the Display Test to verify that the ventilator displays are working correctly.

To run the Display Test:
1} Push the Select button while DISPLAY is displayed.

2) Al segments of the 7-segment control dispiays, all dots of the dot-matrix window
displays and all LEDs are illuminated.

=  Although the LTV 1000 front panel is shown below, the test is applicable to all
LTV Series Ventilators.

Display Area

/_ (DISPLAY is gisplayed}

PRSP A b HAHH 0 Rt e g 4 o

QI) Nofte

The display states for the External Power, Vent Inop, and Charge Status LEDs are no
tested in the Display Test.
i Remarque

Les efats d'affichage des DEL External Power, Vent Inop, et Charge Status ne sont
pas testes lors du test d'affichage.




Verify displays are illuminated in the following colors:

Display Color Dispitay Color

Airway Pressure Display | (3reen Preséure Madé LE_[ZIE'is Green

Display Window | Red Assist/Control Mode LED | Green

Breath Rate | Green SIMV/CPAP Mode LED | Grasn

Tidal Volume | Green NPPVY Mode LED | Green

Pressure Control® | Green inspiratory / Expiratory™ | Green

Inspiratory Time | Green Manuat Breath LED | Green

Pressure Support | Green Low Pressure O: Source LED® { Green

0, %% | Green Control Lock LED | Green

Sensitivity | Green Patient Effort LED | Green
High Pressure Limit Atarm | Red External Power LED | Not tested
Low Pressure Alarm | Red Charge Status LED | Not tested

Low Minute Volume Alarm | Red Battery Level LED | Amber
Orn/Standby LED | Green Vent Inop LED | Mot tested

Volume Mode LED®™ | Green Silence Reset LED | Red

3) Tao end the display test, push the Select button again and the next menu item is

displayed.

If the Display Test fails, see Chapter 15 - Troubleshooting for more information.

5 Not applicable 1o the LTV 900.

" Mot applicatle o the LTV 200 and 950,
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Control Test

Use the Control Test to verify that the ventilator buttons and the Set Values knob are
working correctly.

To run the Control Test:
1) Push the Select button while CONTROL is displayed.

Display Area
/'— (CONTROL, iz displayed)

Pdmanatinyslems

"'ﬂ"lli

-

Fem
L]
-

ﬁ : ?3 :

2) SELECT is displayed in the display window.

s  Although the LTV 1000 front panel is shown below, the test is applicable to all
LTY Serias Ventilators.

Display Area

/_ (SELECT is displayed)




3) Test each control by pressing each button, one at a tima. When pressed, verify tha
the name of the button prassed is displayed in the display window.

« Confrol names are as shown in the tatle below.

Control Display

Display Select SELECT

Broath Rata BREATH RATE
Tidal Volume TIDAL VOLUME
Pressure Control™ PRES CONTROL
Inspiratory Time INSP TIME
Pressura Support VOL A/C

O, %™ 02%

Sensitivity SENSITIVITY
High Pressure Alarm HIGH PRES

Low Peak Pressure LOW PRES

Low Minute Volume LOW VOL
Silence / Reset SILENCE
On/Standby ON / STNDBY
Volume & Pressure™ MODE YOLU/PRS
Assist/Control & SIMWCPAP | MODE A/C S/IC
Inspiratory / Expiratory Hold®® | IE HOLD

Manual Breath MANUAL BRTH
Low Prassure O Source™ LOW PRES 02
Caontrol Lock CONTROL LOCK
Set Value Knob rotate Left ROTATE LEFT
Set Value Knob rotate Right ROTATE RIGHT

4) Test the Set Value knob by turning it clockwise and counterclockwise. Venty that th
direction of rotation is displayed in the display window.

5} To exit the contral test, push the Select button again and the next menu tem is
displayed.

If the Control Test fails, see Chapler 15 - Troublesficofing for more information.

*! Not applicable to LTV S00.
% Mot applicable to LTV 950 and 904,
e rmtmacis Alosmiaar
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Leak Test

Use the Leak Test to test the patient circuit for leaks.

TFo run the Leak Test:

1} Attach all patient circuit accessories {such as water traps, heated circuits and
humidifiers) to the patiant circuit.

2} Gonnect the patient circuit to the LTY Series Ventilator.

3) With a clean, gioved hand or 4"X4" gauze pad, occlude the proximal end of the
patiant circuit.
4) Push the Select buiton while LEAK is displayed.

Display Area
/_ {£ EAK is displayed)

LT e PaarEm ] Pulmonefietisins
e LFV1000

Qb Note

The Leak Test cannot be run until the ventilator has bean running for 60 seconds. If yal
attempt to run the leak test before the warm-up period has completed, a WAITING
message will be displayed. When the wammn-up period is complete, the L eak Test menu
itern is redisplayad.

t1:> Remargue

Le test de fuites ne peut s'exécuter tant que le ventilateur n'a pas fonctionné durant 60
secondes. Sivous tentez d'exécuter un test de fuites avant que la période de
réchauffement ne soit complétée, un message «PATIENTEZ = sera affiché. Lorsque |a
période de réchauffemant est complétée, les éléments du menu Test de fuites sont de
nouveau affichés.




§) To perform the Leak Tast, the ventilator:

6)

a)

b}

¢}
d)

e)

Closes the exhalation valve and sats the flow valve to a near<closed state. The
display briefly shows HOMING VALVE.

Elevates the turbine motor speed. The display shows SET TURBINE. If the
display shows LEAK --- FAIL, see Chapter 15 - Troubleshooting tor mare
information.

Elevates the circuit pressure. The display shows PRES xx.x cmH;D where xx.;
is the real-time airway pressure.

Sets the flow valve to a near closed position. The display shows FLOW xx.x
Lpm where xx.x is the flow through the flow valve.

After several seconds, the display shows LEAK xx.x PASS or LEAK xx.x FAIL
indicating the Leak Test results. The Leak Test will fail if the flow through the
flow vale is greater than 1 Lpm.

To exit the Leak Test, push the Select button again and the next menu itemn is
displayed.

If the vantilator fails the Leak Test, see Chapter 15 - Troubleshooting for more
information.
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Vent inop Alarm Test

Use the Vent Inop Alarm Test to verify that the Inop Alarm is warking correctly.

To run the Vent Inop Alarm Test:
1) To run the Vent Inop Alarm Test, the ventilator must be on {running} for at least 50
seconds and the Ventilator Checkout menu must be enabled.

*  When the Ventilator Checkout menu is enabled, VENT CHECK, ALARM .
DISPLAY, CONTROL, LEAK, or EXIT is displayed in the ventilator display
area.

2) Tum the ventilator off by pressing and hoelding the On/Standby button for a minimur
of 3 seconds. DO NOT press the Silence/Reset button.

Cizplay Area: YENT CHECK, AL ARM, CISPLAY,
/ CONTROL, LEAK, or EXIT 15 displayad

< | AB:68 B
S B B E

L OndSienchry Hutton SllenceResat Bulton J
{Fruss and hald for minfmum of 3 seconds} (DO NOT press)




3} Observe the ventilator for 15 seconds.
a Listen for the alarm fona

= Walch the Vent Inop LED

Vant Incp LEDN ___
{Illuminated)

Aoy Praccape (om0

Rt 1111 et perimeemet Bt e p A i ool ot .. S e
.'|E- 1 ;'J"W%'F '1tﬂ % b TEM % ;:I ;E}_ =L LW'H]HD
: o ;e ouoesan ]

nnnnnnn

4) Vearity that both of the following conditions existed;
A. The alarm tone scunded continuously for the full 15-second duration.
B. The Vent Inop LED illuminated continuously for the full 15-second duration.

5} If either condition “A” {alarm sounded continuously for 15 seconds) or condition “B
{Went Inop LED was continuously lit for 15 seconds) did not exist, the inop Alarm
has failed the test.

&) If both condition “A” and condition “B” existed, the Inop Alarm has passed the
test.

7] Silence the alarm by pressing the Silence/Hesat button.

If the Inop Afarm fails the test, discontinua use of the ventilator and immediately contact
a certified Pulmonetic Systems service technician.
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When the Ventilator Checkout Tests have besn completed, proceed ta Exit (sea page
11-15) for instructiens concerning exiting the vent check mede and retuming to a norm;
ventilation mode ar see below for instructions concerning the use of the Sat Defaults
option.

Seft Defaults

Use the Set Defaults™ option to reset user settable Controls and Extended Features
settings to their factory-set default values (see Chapler 9 - Ventilator Alarms,
DEFAUL TS for factory-set default values).

To set the defauit values:
1} Return to the top of the VENT CHECK menu, turn the Set Values knob until VENT

OP is displayad and press Select.

2) Turn the Set Values knob until DEFALULTS is displayed and press Select. SET

DEFAULTS will be displayed.

3} Press Select while SET DEFAULTS is displayed.

= Except for the Language selected and the Date/Time settings and format, all
user settable Controls and Extended Features options are reset to their factory
set default valuses.

» A DEFAULTS event is recorded in the Event Trace log {see Appendix E - Ever,
Frace for additional information) along with the date and time the settings were
reset.

A DEFAULTS SET alarm will be generated the next time the ventilator is powered up in
normal ventilation mode (see Chapter @ - Ventilator Alarms, DEFALNL TS SET for
additionaf information).

" The Set Defaults oplion is only available on ventilators with software version 3.17 or higher installed.
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Exit

To return to the tap of the VENT CHECK menu:
1) Push the Select hutton while EXIT is displayad.
» VENT CHECK will bs displayed

Display Area

|-— Salact Button /—- {EXIT i5 displayed)

i ”*rw :f xé?@@ “ffﬁ

I L

To enter normal ventilation mode;

11 Tum through the main menu entries (VENT OPS, ALARM OPS, VENT CHECK,

etc.} until EXIT is displayed.

2) Push the Select button while EXIT is displayed, or prass the Control Lock button un

normal ventilation mode is restored.

POST will ba performed and the ventilator will begin ventilation using the previously

stored settings.
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Chapter 12 - OPERATING PROCEDURE

This section describes how to tumn the LTV Series Ventilator on and off, and how to set
up the ventilation modes.

Procedure for Turning the Ventilator On

1) Connect the unit to an external source of power. The AC power adapter may be
used or the ventilator may be connacted to an external battery.

QD Nofte

In the absence of an external power source, the ventilator automnatically begins operatiol
using the internal battery.

Do not operate the LTV exclusively on the intemal battery as a standard operating practice.
The intemal battery shiould be used for emergency situations only or for short periods
while switching between external powar supply connections,

QD Remarque

S'll n'y a pas de source d'alimentation externe, le ventilateur s'alimente
automatiquement de Ia pile interne.

Ne pas utiliser le LTV exclusivement avec la batterie inteme en tant que procédure
d'exploitation normale. La batterie interne doit &tre réservée aux situations d’urgence
seulement cu pour de courtes périodes de temps pendant le transfert entre des source:
d'alimantation extemes.

When external power is applied:
1) The External Power LED is Ii to indicate the external power source voltage level.

2) Tha ventilator begins charging the internal battery from the extemnal source. The
Charge Status LED is lit to indicate the charge progress.

3) Push the On/ Standby button. The ventilator wili commence operation with the
following sequence:
4) The On/ Standby LED is lit.

5} The ventilator performs the Power On Self Tests (POST), illuminates the frort panel
displays and briefly activates an audible alarm.

8) The ventilator starts operation using the stored control settings.




Before Connecting the Ventilator to a Patient

The following steps must be performed before connecting the ventilator to a

patient:

1) Run the Vent Checkout Tests to ensure the ventilator is operating comectly. See
Chapter 11 - Venlifator Checkout Tests for more information.

2} I desired, the ventilator may be connected to a Patient Assist Call system. Sae
Appendix C - Installations and Checkout for more information.

3] Connect an oxygen source to the ventilator, if desired. if the ventiator is connecte:

1o a low pressure oxygen source, select the Low Pressure O, Source option on tha
front panel. See Appendix C - Installation and Checkout for mare information.

% WARNING !

Inspired Oxygen {FIO;) Concentration — If the patient has a variable respiratory rate,
his/her minute ventilation will fluctuate. If exact concentrations of inspired oxygen (FIO;)
are required to be delivered to the patient, it is recommended that an accurate oxygen
analyzer” with alarms be used.

w MISE EN GARDE

Concentration d’oxygéne inspiré (FIO;) —- Si la fréquence respiratoire du patient est
variable, sa ventilation-rminute va fluctuer. Lorsqu'une concentration exacte d'oxygéne
inzpiré {FI0D.) est nécessaire pour una transmission au patient, il est recommanclé
d'utiliser un analyseur de niveau d'oxygéne® précis, comportant des alarmes.

4y Set any desired Extended Features options. See Chapler 10 - Extended Features
for more information. Extended Features opfions include:

a  Alamm Volume

« {PP Alamm

+ Variable Time Termination

»  Apnea Interval

»  Pressure Control Flow Termmination
« NPPV Mode

» High Pressurg Alarm Delay

» Vanable Fiow Termination

T In compliance with ANS! Z-79.10, 1897 sfandards
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5} Connect the Patient Circuit.™ Be sure to connect the exhalation valve and cireuit £
the proximal sense lines on the patient wye are oriented up {see below}.

Proximal Sense Lines _
(Do Not Remove) \

- Low Press
=— To Ventilator 0 (‘L 5 .w r.E*‘*‘l
29 “/,.?“ LA ?? J - {— High Press
._“ > n
Connector Patient Circuit _,r{ ] ..‘\________ Ta Palieni
1 g - Wye
Exhalation Valve Body A }\_
Draphragm \ Q-"L'Hl Short Exhaiation Circuit
Spring _ d}j
Do Not A ‘i oo \_ Exhalation Valve
_r.-\- rrl'-':ll-- . \:j’ . R t A C “
Remove L e etainer Collar
e _\ . rJa‘--l—Tab Cavity Tab

J’
i PEEP Valve

6) Select the ventilation mode and set the controls to appropriate values.

" The LTV Patient Circuit complies with ASTM Specification F 1245
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Procedure for Control Mode Set Up

Set any desired Extended Features options and:

1} Push the mode Select buttan twice to toggle the modes between Assist f Control
and SIMY f CPAP. Select the Assist f Control mode.

2]  Push the mode Select button twice to toggle between Volume and Pressure
ventilation. Select Volume or Pressure, as desired. (not available on LTV 900)

3) Establish the Breath Rate.

4)  If Volume ventilation is selected, establish the Tidal Volume. The calculated peak
flow Veale is displayed in the window while Tidal Volume is being changed.

51 I Pressuwe ventilation is selected, establish the Pressure Control (Not available on
LTV S00).

£) Establish the Inspiratory Timea. The calculated peak flow Ycalc is displayed in the
window while Inspiratory Time is being changed. Veale only applies to volume
ventilation.

7)  Set the desired O %, {LTY 1000 only)

8) Setthe Sensitivity to dashes “- -~

9} Set the High Prossure Limit alarm.

10) Set the Low Pressure alam.

11} Set the Low Minute Yolume alarm.

12) Adjust the PEEP valve to set the PEEFP contral (Ref. page 6-22).
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Procedure for Assist | Controf Mode Set Up

Set any desired Extended Features options and;

1} Push the mode Select button twice to toggle the modes between Assist / Control
ard SIMY 7 CPAP. Seclect the Assist / Control mode.

2} Push the mode Select button twice to toggle betwean Volume and Pressure
vertilation. Select Volume or Pressure, as desircd. {not available on LTV 900)

3) Establish the Breath Rate.

4) i Volume ventilation is selected, establish the Tidal Volume. The calculated peak
flow Vealg is displayed in the window while Tidal Volume is being changed.

5) If Pressure ventilation is selected, establish the Pressure Control.

6) Establish the Inspiratory Time. The calculated peak flow Veale is displayed in the
window while Inspiratory Time is being changed. Veale only applies to volumea
ventilation.

7] Setthe desired O %. {LTV 1000 only}

8) Setthe Sensitivity to a setting fram 1 to 9.

9}  Set the High Pressure Limit alarm.

10} Set the Low Pressure alarm.

11] Set the Low Minute Volume alarm.

12} Adjust the PEEP valve to set the PEEP control (Ref. page 6-22).
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Procedure for SIMV Mode Set Up

Set any desired Extended Features options and:

1} Push the mode Selact button twice to toggle the modes between Assist f Control
and SIMV f CPAP. Select the SIMV / CPAP mode.

2}  Push the mode Select button twice to toggle between Volume and Pressure
ventilation. Select Volume or Pressure, as desired. {not available on LTV 500}

3) Estabiish the Breath Hate.

4] If Volume ventilation is selected, establish the Tidal Volume. The calculated peak
flow Veale is displayed in the window while Tidal Yolume is being changed.

5 |f Pressure ventilation is sefected, establish the Pressure Cantrol.

6) Establish the Ingpiratory Time. The caleulated peak flow Veale is displayed in the
window while Inspiratory Time is being changed. Veale only applies to volume
ventilation.

7} Set the Pressure Support, if desired.

8} Set the desired O, %. (LTV 1000 only}

9} Set the Sensitivity to a setting from 1 to 9.

10} Set the High Pressure Limit alarm.

11} Set the Low Pressure alarm.

12} Set the Low Minute Volume alarm.

13) Adjust the PEEP vaive to set the PEEP control (Ref. page 6-22}.
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Procedure for CPAP Mode Sef Up

Set any desired Extended Features options and:

1)

)
8)
9)
109

Push the mode Select button twice to toggle the modes hetween Assist / Control
and SIMV f CPAP. Seiact the SIMV ! CPAP rmode.

Push the mode Selact button twice to toggle between Volume and Pressure
ventilation for apnea backup. Select Volume or Pressure, as ordered {not
available on LTV 900).

Establish the Breath Rate to dashes - -".

If Volume ventilation is selected, establish the Tidal Valume for apnea backup. The
calcutated peak flow Yeale is displayed in the window while Tidal Volume is being
changed.

I Pressure ventilation is selected, estabiish the Pressure Control for apnea backup
Establish the Inspiratory Time for apnea backup. The calculated peak flow Veale it
displayad in the window while Inspiratory Time is being changead. Vecale only
applies to volume ventilation.

Set the Pressure Support, if desired.

Set the desired 0. %. (LTV 1000 only)

Set the Sensitivity to a setting from 1 10 9.

Set the High Pressure Limit alarm.

11) Setthe Low Pressure alamm for apriea backup.
12} Set the Low Minute Valume alarm.

13)

Adjust the PEEF valve to set the PEEP control {Ref. page 6-22).
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Procedure for NPPVY Mode Set Up

Set any desired Extended Features options and:

1} Establish the ventilator controls for Control, Assist / Control, SIMV or CPAP mod:
as described in the preceding section.

Z) Establish the ventilator controls for Volume or Pressure ventilation as described in
the preccding section.

3} Establish the desired O %.

4}  Establish the High Pressure Limit alarm.

5] Enter Extended Features by pushing and holding the Monitor Select key for 3
seconds.

&) Turn the Set Values kneb until VENT OP i3 displayed.

71 Push Select.

8] Turm the Set Yalues knob until NPPY Mode is displayed.

9y Push Selact.

10 Tum the Set Valugs knob until NPPY ON is displayed.

11} The NPPY LED will be illuminated.

12} Push Select.

13} Exit the Extended Features menus by turning the Set Values knob until Exit is
displayed and pushing Select until monitored data is displayed in the window.

w WARNING !

NPPV Mode - NPPY® is not a life support mode and is not suitable for patients that
require life suppart ventilation. NPPY Made should anly be used for supplemental
ventilation of non-lifc support patients.

NPPV Mode - When operating in NPPV™® mode, many of the standard alarms are
disabled. This may result in reduced ventilation accuracy should a problem oceur.
Carefully read Chapter 4 - Venliation Modes, NPFPV, before selecting this mode of
operation.

W MISE EN GARDE

Mode NPPY — Le mode NFPVY n'est pas un mode de maintien des fonctions vitales
cantinu et il n'est pas approprié pour les patients gqui ont besoin d'una ventilation
continue pour l2 maintien des fonctions vitales. Le mode NPPY ne doit &tre utilisé que
comme ventilation supplémentaire pour les patients qui ne nécessitent pas de maintien
des fonctions vitales.

Mode NPPVY — Laorsque l'appareil fonctionne en mode NFPY, bon nombre des alarmes
standards sont désactivées. Par conséquent, si un probléme sunvient, la précision de la
ventilation pourrait diminuer. Assuraz-vous de lire attentivement e chapitre 4 — Types de
respiration et modes de ventilation, mode NPPY avant de choisir ce mode de
fonctionnement.

™ Non-Invasive Positive Pressure Vantilation




Procedure for Turning the Ventilator Off

1)
2

3)
4)

Disconnect the ventilator from tha patient.

Fush and hold the On / Standby button for 3 seconds. The ventilator ceases
operating, the audible alarm sounds continuously and the Vent Inop LED is Iit.

Stop the audible alarm from sounding by pushing the Silence / Reset bution.

Tha ventilator continues to chargs the internal battery as long as it is connected to a
external power sourca.

L!g Note

Tha VENT INOP LED will remain (it for a minimum of 5 minutes and does not affect
battery life.

Q{) Remarque

La DEL VENT INOP raestera allumée durant au rmoins 5 minutes et n'affecte en rien la
durée de vie de |z batterie.




LTV: Ventilator Settings Checklist

The LTV Ventilator Settings Checklist may be used by caregivers as a reminder that a
appropriate controls on tha LTV were properly set, adjusted and/or recorded.

Patient Name: Ordered By: Drates:
Controts: {Filk in {x.x}, or Confirm (X)) ‘Monthly Chechkup
-."l:ﬁ;h.-ll:I;E: Mode: -or- FPressura I'ul;l;::d.e“ - By: Crate: -
Assist Cuntm_l:. -or- SIMY | By: Date:
Breath Rata: - bpm By: Date:
Tidal Volume: mi By Dﬁte:
-Preasure Control: .c_:r.anG By: . Date£
Insp-riramry Time: SEE:‘E;;'I:I.:I.E. - By: D;tez o
P'nass;re Suppm.'t-:“ om0 I::'In}r: Date:
{FII_?CF ?lg%sﬂsjure Ot FIO: By: Date: -
?Srwvﬁrggg:;gﬂ?gﬁgj Lpm By: Date:
Sensitivity: . Lpm By: Date:
Alarme: {Fillin (x.x}, o Coﬁl‘irm {X}j'r . Manthl_;.!.{:heck-up
High Pressure Limit; . c:mHﬂ - By: Date: -
Low Pressure Limit; -;:mHED By: _Date: S
Low Minute Yolume: Litam; ] By. Date: o
Extended Features-Alarms: (Fil in (x.x}, or Corfiem (<) | Monthly Check-up
Apnaa Inienrat Seconds By: B Date:
:llg;l:npaees]::m ¥EE - oF - MO By: Date:
LPP Alarm: All Brazaths “or- v T;G By: Date:
[ Extended Features-Ventitator: (Filt in {x.x), or Confirm (X}} Monthly Checkup
| Rise Time Profile: i1 to 9} By: Dat
Flow Tammination: o 10-40% of Peak Flow | By: Date:
%ﬁ?#gniﬁgﬁﬁi Seconds By: Date:
Pressure Cortrol YES ~or- NO |By: Date:
Laa k Eumpensa‘tiun: ON -or- OFF E.],r Date:
| NPPV Mode: o "
gg;;igiﬁessum O -or- {OFF By: Dale:
i or LMV alarms)
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Chapter 13 - CLEANING, DISINFECTING AND
STERILIZING

Cleaning the Ventilator

All ventitator external surfaces should be cleaned befare and after each patient use, an

as may be required. Use only Pulmonetic Systems, Inc. approved cleaning agents.

To clean the ventilator:

1} Wipe the exterior surfaces of the ventilator with a clean, damp cioth. The use of an
anti-bactenal cleaning solution is recommended. Be sure to wipe away any residua
cleanar.

W Carution !

Yentilator Sterilization — To avoid irmeparable damage to the LTV Series Ventilator, do
not attempt to stenlize it.

Cleaning Agents — To avoid damaging the ventilator's plastic components and frant
panel, da not use cleaning agents containing ammonium chloride, other chioride
compounds, more than 2% glutaraldehyde, phenols, or abrasive cleaners.

Ventilator Immersion - Do not immerse the ventilator in liquids.

Exhafation Valve Cleaning - Do not pour or spray liquid cleansers into the exhalation
valve.

Front Panel Cleaning — Do not pour or spray liguid cleaners onto the front panel,

'@ Avertissement

Stérilisation du ventilateur - Afin d'éviter des dommages irréparables au ventilateur de
la série LTV, ne tentez pas de stériliser ce demier.

Produits de nettoyage - Alin d'éviter d'endommager les composants plastiques ot le
panngau frontal du ventilateur, n'utilisez pas des produits de nettoyage contenant :
chiorure d'ammaonium, composés de chlorure, plus de 2% de glutaraldehyde, ou phénal.
immersion du ventilateur - Ne pas immerger le ventilateur dans des liquides, incluant
les produits stérilisants.

Nettoyage de la soupape d'expiration - Ne pas asperger une solution nettoyante dans
la soupape d'expiration.

Nettoyage du panneau frontal - Ne pas asperger des solutions nettoyantes ou les
izisser s'écouler sur le panneau frontal.

—_ o




Cleaning the Fan Filter

To clean the fan filter:

1} Using a small screwdriver, detach the fan filter grill from its housing.

2] Remove the fan filter by squeezing the foam filter gently with your fingars and
pulling it out.

Q{) Note

If you touch the fan blades white removing the fan fiiter grill or filter, a HW FAULT wil}
occur. This is nommal. Clear the HW FALUILT alarm by using the Silenca / Reset button,

Qb Remarque

Si vous touchez les pales du ventilateur en enlevant le grillage du filtre ou le filtre du
ventilateur, une alarme HW FAULT se produira. C'est une situation normale. Effacez
I"alarme HW FAULT & |'aide du bouton Silance f Remise & zéro,

31 Gently bathe the filter in a solution of mild detergent and warm water.

4)  Rinse thorocughly in warm water.

5) Examine the filter for excessive wear or damage (discarl and replace when
necessary) and allow it to air dry before reinstallation.

B8) Reinstall the filter.

71 Repaosition the filter grill over the filter and apply light pressure until it fully seats
(“clicks"} into the filter housing.

W Caution !

Wet or Damp Filters - Do not install 2 wet or damp filter into the LTV Series Ventilators
This could damage the ventilator.

W Avertissement

Filtres moufllés ou humides - Ne pas installer des filires mouillés ou humides dans le:
ventilateurs de la série LTV, Cela poumait endommager le ventilateur.
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Cleaning the Inlet Filter

To clean the inlet filter;

1} Remove tha inlet filter by squeezing the foam filter gently with your fingers and
pulling it out.

2) Gently bathe the fifter in a solution of mild detergent and warm water.

3) Rinse thoroughly in warm water.
4} Examine the filter for excessive wear or damage {discard and replace when
necessary) and allow it to air dry before reinstallation.

&) Reinstall the fifter.

w Caution !

Wet or Damp Filters - Do not install 2 wet or damp filter into the LTV Series Ventilators
This could damage the ventilator.

@' Avertissement

Filtres mouillés ou humides - Ne pas installer des filtres mouillés ou humides dans les
ventilateurs de la serie LTV. Cela pourrait endommager le ventilateur.

L
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Cleaning the Exhalation Valve and Reusable Patient Circuit

f‘_@ WARNING!

Patient Circuits — Pulmonetic Systams Patient Circuits, Exhalation Valve Assemblies
and Water Traps are shipped clean, not sterle.

Ulira Violet Light Sensitivity — Tha material used in the tubing of the "Re-usable”
Patient Circuits is not UV stable. Avoid exposure of the tubing to UV light.

W/" MISE EN GARDE

Circuits du patient — Les circuits du patient du Pulmonetic Systems, les valves
expirateires et ies collecteurs d'eau sont expédiés propres, mais pas stériles.
Sensibilité & la lumiére uitraviolette — Les matériaux utilisés pour a tubulure des
wireuits du patient ne sont pas stabies spus rayons UV, Bviter d'exposer |a tubulure a la
lumiére UV,

W Caution !

Proximal Sense Lines - Do not remove the proximal sense lines from the patient wye.
Care of the Exhalation Valve - The exhalation valve is a delicate assembly and may bt
damaged if;

» (Care is not exercised when handling or cleaning it.

= Cleaning instruments or foreign bodies are inserted into it.

» High-pressure gas nozzles are used to dry it.

Care of Bacterial Filters — If bactenal filters are usad in conjunction with the LTV Serie:
Ventilator, comply with all procedures as specified by the filter manutacturer.

% Avertissement

Conduites de détection — N'enlevez pas les conduites de détection qui se trouvent sur
les divisions an Y du circuit du patient.

Entretien de la soupape d'expiration - La soupape d'expiration est une piéce fragile g

peut étre endommagsae 5i ;
= Des précautions ne sont pas prises lors de sa manipulation ou de son nettoyage.

= Des instruments de nettoyage ou des carps étrangers sont insérés dans cells—t.

» Des pistolets de gaz & haute-pression sont utilisés pour 'assecher

Entretien des filtres bactériens - Les filtres bactériens ne devraient pas étre immergés:
dans un liquide. Un autociava & vapeur devrait étre utilisé pour le nettoyage des filtres
bactériens.
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To clean the exhalation valve, reusable patient circuit or water trap:

For purposes of cleaning, the patient circuit with exhalation valve and aif accessories
must be detached from the ventilator,

1) Disassemble the exhalation valve as shown and remove the diaphragm and
compression spring. {f using a patient circuit with a PEEP valve; remove the
exhalation valve retainer collar (rotate) and pull the PEEF valve assembiy off the
exhalation valve body. USE CAUTION: The diaphragm and spring may become
dislodged.

2) HAemove exhalation valve diaphragm and compression spring.

Caution!
22mm Proximal Sense Lines Install in circuit
Conneclor {Do Not Remove) this side up
‘ - *‘/ Low Pressure
LEY f i ;i arHigh Pressure

Ventifater Patient _/

Circuit W
Exhalation Valve Body ggﬁ . 4 Wye

Diaphragm .@i \_Shnrl I:Exhalatmn
Spring Circuit
\_ Exhalation Valve
o G RS Tab Retainer Collar
e - Tab Cavity
PEEP Valve
Do Not
Remove PEEP Valve
Cauticn!
Install in circuit
this side up

Proximal Sensa Lines

2Z2mm
Bo Not Remove #
Connector I ) _\t.:.::_-_._ . Low Pressure
N _ P v s 5 1,ﬂ‘/_:-lsgn Prassure

- o m To —
Palient
Wye

Exhalation Valve Cap

PEEPLess Valve Cap




3} To clean the exhalation valve, patient circuit or water trap, remove all gross
particutate matter and bathe for a minimum of 10 minutes in 50% water and 50%
vinegar, KlenZyme, or ancther enzymatic cleaner warmed to 856°F to 150°F (35°C-
65.5°C). RAinse gently for 2 minutas and use a low flow zir source ta eliminate any
residual fluid or debris. Ultrasonic cleaning is not recormmeanded.

4} Ta high level disinfect the exhalation valve, patient circuit or water trap, remove ¢
gross particulate matter and bathe in a glutaraldehyde solution (e.g., Gidex {2%)) i
20 minutes. Rinse gently for 2 minutes. Use a low flow air source to eliminate any
residual ffuid.

5) Exhalation valves, Patient Circuits and Water Traps are shipped clean, not sterile.
Sterflization of the exhalation valve, reusable patient circuit and water trap should
follow individual institution processes or guidelines.

w Catition !

Reusable Patient Circuit Components - To avoid degradation of the reusable patient
circuit components, do not exceed the following constraints:

« 50 cleaning cycles or 1 year (whichever comes firaf)

Steam Autoclave:

= Pressura: 20 PSIG

» Temperature: 275°F {135°C)

v Time: & minutes

Liquid Sterilizing Agent:

a The use of liquid agents containing more than 2% glutaraldehyde

Pasteurization:

*« A 30-minute warm water detargent and a 20-minute 165°F (74°C) hot water

cycle.

s Drying in a sterile drier for more than 1 hour or 140°F {59°C).

Gas (ETO):

= Temperature: 131°F (55°C)
Care of the Exhalation Valve - The exhalation valve is a delicate assembly and may b
damaged if;

+ Care is not exercised when handling or cleaning it.

» Cleaning instruments or foreign bodies are inserted into it.

= High-pressure gas nozzles are used to dry it.
Differentlal Pressure Ports - A low pressure air nazzle with flow less than 10 liters pe
minute should be used for cleaning the differential pressure ports.
Patient Wye Instalation — After cleaning, instal! the patient wye in the patient circuit s
the proximal sense lines are criented up while operating.
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% Avertissement

Composants réutilisables du circuit du patient — Pour éviter la dégradation des
composants réutilisables du circuit du patient, ne depassez pas les limites suivantes:

* 50 cycles de nettoyage ou 1 an {le premier des deux prévalant)
Autoclave a vapeur:

« Pression : 20 Ib/po®
s Température: 275°F (135°C)
* Duree : 6 minutes

Agent de stérilisation liqulde:

= L ufflisation d'agents liquide contenant plus de 2% de glutaraldéhyde.

Pasteurisation;

= Un cycle avec détergent & leau tiéde pendant 30 minutes et 4 'eau chaude 4 165°f

(74°C) pendant 30 minutes.

+ Seéchage dans un séchoir sterile pendant plus de 1 heurs ou & 140°F (58°C).

Gaz (ETO):

= Température ;.  131°F (55°C)
Entretien de la soupape d’expiration - La soupape d'expiration est une piéce fragile e
peut &tre endommagée si :

* Des précautions ne sont pas prises lors de sa manipulaticn ou de son nettoyage.

» Des instruments de nettoyage ou des corps éhrangsrs sont insérés dans celle—i.

= [Des pistolets de gaz a haute-pression sont utilises pour M'assécher.
Ports de pression difiérentielte - Une source de gaz a débit faible {moins de 10 ppm)
doit étre utilisée pour le nettoyage des fluides et de débris des ports de pression
differentiefle.
Installation de ta soupape d’expiration - Aprés le nettoyage, installez la soupape
d'expiration dans le circuit du patient de sorte que les lignes de détection soient alignée:
vers le haut pendant 'opeération.

e

8) Inspect the patient circuit, exhalation valve and ail accessories. Replace any
excessively wom or damaged components.

To reassemble the exhalation valve:

1} Depress the lock and set the PEEP valve to "0".

2} Insert the compression spring in the center hole of the PEEP valve. Make sure
spring is securely seated inside the PEEP valve.

3) Push the diaphragm on top of the spring. Make sure the diaphragm is correctly
onented with the narrow lip fitting up inside the PEEP valve.

4} Snap the PEEP valve onto the exhalation valve body, ensuring the tab and cavity
are aligned. BE CAREFUL not to dislodge the diaphragm whien snapping the
exhalation body and PEEP body together.




5) Slide the Exhalation Valve Retainer Collar over the Exhalation Valve and tighten
{rotate) to the PEEP Valve.

Narrow Edge Snap Properly
of Diaphragm Assembled PEEP

Ratainer

Slide Retainer Over
Exhalation Vakve znd
Rotate to Secure

Seat Spring and
Diaphragm Completely
[nside PEEP Vahe

8) Replace the exhalation valve in the patient circuit. Reconnect the exhalation valve
drive line and sense lines to the ports on the side of tha vantilator.

CAUTION:
.................. - Install circuit so
connector{s) are UP

Patient Circuit Assembly with Humidifler and Water Trap
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Chapter 14 - POWER AND BATTERY OPERATION

The LTV® Serias Ventilator operates on Direct Current {11 to 15 VDC), supplied by an
external AG power adapter, an external battery, an external DC power source, or for
short periods of time, its internal battery.

=  When the ventilator is connected fo an appropriate extemal power source, the
ventilator's internal battery is continuously charged and will reach full power status
within 8 hours.

=  When an LTV Series Ventilator is operated on its internal battery to the point that
the intermal battery is compfetely depleted, the ventilator will shut down. I the
ventilator remains in this state, the internal batfery may recharge slightly within a fe
seconds / minutes and cause the ventilator to automatically restart and operate for .
short penod of fime. This cycle may repeat several times, depending on the
condition of the internal battery.

QD Nofte

The Charge Status LED is illuminatad green when the internal battery is completely
charged. if the Charge Status LED is red, is flashing amber for more than 1 hour, or
deoes not show a complete charge after 24 hours, the battery is delective and should be
replaced. Please immediately contact a certified Pulmonetic Systems service
technician.

Internal Battery Use: The intemal battery is intended for use during short periods while
switching between extemal power supply connections, emergency situations or short
duration transports. The length of time the ventilator will oparate on intemal power is a
function of many factors such as settings, charge level and condition or age of the
battery; therefore, the use of the internal battery as a standard operating practice is not
recommended.

SN Remarque

La DEL. d'état de charge est verte lorsgue la pile intemne a complété sa charge. Si [a DEI
d'etat de charge est rouge, clignote en jaune durant plus d'une heure, ou n'indigue pas
une charge compléte aprés 24 heures, la pile est defectueuse et devrait &tra remplacée
Veuillez contacter immédiatement un technicien de service certifié de Pulmaonetic
Systams.

Utilisation de la batterie interne: La batterie interme est congue pour étre utilisée sur
de courtes pénodes pendant la commutation entre des connexions d'alimentation
axterns, les situations d'urgence ou les transports de courte durée. La durée pendant
laquelle le ventilateur fonctionnera sur l'alimentation intema dépend de plusieurs
facteurs tels, la configuration, le niveau de la charge et la condition ou I'dge de la
batterie; I'utilisation de la batterie interng pour Mapération normale n'est donc pas
recommandeae.

- . ._______________________________________________________________________________ ]




Using the ACG Adapter

To run the ventilator from the Pulmonetic Systems AC Power Adapter:™
1} Aftach tha powar connector from the AC Adapter to the ventilator.

s  For earlier vaergions of the LTV Serieg Vantilators the AC adapter power
connectar (90-degree shaped) 15 inserted directly inte the power port on the 12
side of the ventilator. (Do not insert a straight power connecter from an AC
Adapter directly into the power port of an earlier version LTV Series Ventilator.

=  For current varsions of the LTV Senes Ventilators the AC adapter power
connector {straight or 90-degree shaped) is inserted inte the connector on the
end of the ventilator power port pigtail on the leff side of the ventilator.

Earfier Version LTV Series Ventilator Current Version LTV Series Ventilator

FPower Port
Pigtall Connec

Straight

2y Connect the proper AC power cable {110V or 220V plug) to the AC Power Adapter.

3} Connect the 110V or 220V power cable to a suitable power source. Verify the
EXTERNAL POWER {ED shows green or amber.

d\%’ Caution !

Release Bution - To avoid damaging the ventilatar or the
power connactor, push the release button on the connector

before removing it from the ventilater power port or the
power port pigtail connector.

*c“f?? Avertissement
Bouton de déclenchement — Pour sviter d'endommager e ventilateur ou le connacteu
d'alimentation, appuyer sur le bouton de déclenchement situé sur le connecteur avant d
le retirer du port d'alimentation du ventilateur ou du raccord de queue de cochon du por
d'alimantation.

While the ventilator is plugged in, the internal battery is continuously charged.

“4 Pulmonatic Systems AC Adapter, B/N 10537
= Pulmonetic Systems Power Gord, P/N 10536
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Using An External Battery

Optional External Batteries™, Cables™ and Charger™ are available frorm Pulimonetic
Systems. The Large External Battery Pack includes a large capacity battery and hard
case with a fuse and power cable and is pre-wired with a locking quick-connector. The
Small External Battery Pack includes a medium capacity battery, soft bag and power
cable with fuse and locking quick-connectar.

ﬂw/" Caution !

External Battery Pack - The Extemnal Battery Pack should

only be connected to the LTV Series Ventilators using the
Pulmoneatic Systerns External Battery Cable (PN 10802).
This cable is pre-wired and properly terminated to ensure
safe connection of the External Batlery Pack to the
vientilator,

Refease Bulton - To avoid damaging the ventilator or the
power connector, push the release button on the connector
before removing it from the ventilator power port or the
power port pigtail connector.

WY Avertissement

Bloc-piles externe — Le bloc-piles externe ne doit &tre branché qu’aux ventilateurs de l:
sérig LTV & I'aide du céible pour piles externes de Pulmonetic Systems (N°® pigce 10802)
Ce cible est précabié et ses terminaisons assurent une cannexion sécuritaire entre le
bloc-piles sxderne et le ventilateur.

Bouton de déclenchement — Pour éviter d'endommager le ventitateur ou e connectew
d'alimentation, appuyer sur le bouton de déclenchement situé sur le connecteur avant de
le retirer du port d'alimentation du ventilateur ou du raccord de gueue de cochon du port
d'alimentation.

To run the ventilater from an external baftery:

1) Connect the battery cable quick-connector to the port on the external battery hard
case or the soft bag.

] "f\w\ ]
S Q:}_,f T —' T

*’;E: T = H

TO BATTERY BOX —_—>
TO VENTILATOR

™ Pulmonetic Systems Extemal Battery P/N 10787 and Gase P/N 10790,
* Pulmonetic Systemns Extemal Baltery Cable P/N 10802
3 Puimonetic Systems Extomal Battery Charger P/ 10801,

s




2) Connect the power connector on the battery cable to the power port on the left side
of the ventilator. Verify the EXTERNAL POWER LED shows green or amber.
= For earfier versions of the LTV Series Ventilators the battery cable power
connector is inserted directly into the power port on the |eft side of the
ventilator.

= For current versions of the LTV Series Ventilators the battery cablfe power
connectar is inserted into the connector on the end of the ventilator power por

pigtail on the left side of the vantilator.

Eadier Versien LTV Series Ventilator Current Version LTV Seres Ventilado

Power Part
Pigtail Canr

Ta ' To
External Battery External B
- =

=

While the ventilator is connected to the external battery, the internal battery is baing
continuously charged.

QD‘ Note

The External Battery Packs can be rechargad only through the use of the Pulmeonetic
Systermns External Battery Charger. The Extemnal Battery Pack must be disconnected
from the LTV Series VYentilator in order to be connected to the External Batiery Charger
The External Battery Pack can be fully recharged in 8 hours. See the instruction sheet
that comes with the External Battery Charger for information on how to properly
configure the charger for your AC voltage and frequency.

The external battery is a sealed lead acid battery. Some states and countries require
that these batteries must be dispased of through an autharized recyeling or hazardous
materials center. Contact the proper agancy for proper disposal procedures.
L
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QD Remarque

Les blocs-piles extemes ne peuvent &tre rechargeés qu'en utilisant le chargeur de piles
extermne Pulmonetic Systems. Le bloc-piles extemne doit étre debranche du ventilateur d
la série LTY afin d'étre branché au chargeur da piles extermne. il faut 8 heures pour
recharger complétemant ls bloc-piles externe. Consultez la fewnille de directives incluse
avec la chargaur de piles externe pour obtenir des renseignements sur la fagon de
configurer adéquatement (e chargeur selon la tension alternative et la fréquencea dont
vous disposez.

La battene externe est una battens a l'acide sans entretien. Certains &tats et pays
exigent que I'on dispose de ces piles par Pentremise d'un centre autonisé de recyclage
ou de matidres dangereuses. Pour connaitre les procédures appropiées, communique:
avec 'agenca concemes.

For more detailed information on using or charging the external batteries, or for
information on replacing battery box or bag fuse, see the LTV Series External Battery K
Operator's Manual.™

The battery may be set and operated from any position, but always secure the battery
box in place and keep the battery box in & stable, accessible position near the LTV
Series Ventilator. Keep all cords away from foctpaths and moveable equipment, and fie
thern to unmoving surfaces such as the ventilator stand or bed post.  Hefer to your LTV
Series External Battery Kit Operator's Marnual (P/M 10890) for other safaty information,
extended operating procedures and troubleshoating technigues.

™ LTV Serias Extemal Battary Kit Operators Manual P/N 10890




Using The Automobile Cigarette Lighter Adapter

An optional Automabile Cigarette Lighter Adapter™ is available to power the LTV Series
Ventilator while operating in a vehicle. This adapter is designed to connect & *high
power” pre-wired +12V automobile cigarette lighter or auxiliary power outlets capable o
supplying at lsast 20 amperes of current.

» Newer vehicles have Auxiliary Power Qutlets, which typically have lower contact
resistance and higher amperage ratings than Automobile Cigarette Lighter Qutlets
and should be used when available.

*  The use of third-party-installed automaobile cigarette lighter-style power outlets is ne
recommended {i.e. on battery boxas or wheelchairs).

f% Caution !

Automobile Cigarette Lighter and Power Outlets - Automobile cigarette lighter and
power cutlats are namally wired for a positive center contact and ground sleeve contac
Connecting the ventilator to an improperly wired outiet will causse the adapter fuse to
blow and may damage the adapter or the ventilator.

Automobile Cigarette Lighter Outlet Power Rating - Running a ventilator from an
improperly rated automobile cigarette lighter cutlet (less than 20 amperes) may cause £
fuse in the automabila to blow, causing the ventilator and possibly other accessonies in
the aufomobils to stop operating.

Automobile Cigarette Lighter Adapter - Do not operate the ventilator from the
Automobile Cigarette Lighter Adapter while starting the wehicle or when jurmp starting th
automobile battery. Doing so may cause damage to the ventilator.

Automobile Cigaretie Lighter Adapter Tip - Use care when disconnecting the
Automobile Cigarette Lighter Adapter after use, its tip may be hot.

Automobile Cigarette Lighter Qutlet — Depending on the
condition of the automabile battery, whether the automobile
is tumed off, being started or running, automaoebile cigarette
lighter outlets can provide varying levels of voltage (in some,
the outiet only operates when the vehicle is running). Verify
which power source the ventilator is using by checking the
EXTERMNAL POWER LED on tha ventilator.

Release Button - To avoid damaging the ventilator or the
power connector, push the release button on the connector
befare removing it from the ventilator power port or the
power port pigtail connector.

* Pulmonelic Systems Automobile Cigaretle Lighter Adapler P/N 10703,
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W Avertissement

Allume-cigare et prises de courant — L 'allume-cigare et les prises de courant sont
habituellement cablés de fagon & obtenir un contact central pasitif et un contact du
manchon 3 la terre. Le branchement du ventilateur dans une prise qui n'est pas cablee
adéquatement aura pour cffet de faire sauter le fusible de I'adaptateur at pourrait
endommager Fadaptateur ou le ventilateur.

Puissance nominale des prises d'allume-cigare — Le branchement d'un ventilateur Z
une prse dallume-cigare qui ne posséde pas la tension suffisante (moins de 20
ampéres) peut faire griller un fusible de 'automobile, causant ainsi 'arrét du ventilateur
et éventuellement, celui d'autres accessoires de I'automaobiie,

Adaptateur pour allume-cigare — Ne faites pas fonctionner le ventitateur 4 l'aide de
l'adaptateur pour alume-cigare lorsque vous demarrez le véhicule ou larsgue vous faite
une connexion proviscire de la batterie d'un véhicule. Vous pourriez ginsi endommager
le ventilateur.

Embout adaptateur pour allume-cigarette d’automobile - Apres (utilisation,
débrancher [adaptateur pour allume-cigarette d'automaobile avec précaution car son
embout peut étre chaud.

Prise d'allume-cigare d" automobile — Selon la condition de la batterie de I'automobile
si le moteur est coupé, démarré ou est en marche, leg prises d'alluma-cigare d’'une
automobile peut genérer des niveaux de tension vanes

{sur centains modéles, la prise ne fonctionne que si . .

le moteur est en marche). VYérifiar |a source d'alimentation R
utilisée par g ventilateur indiquée par la DEL EXTERNAL . e
POWER du ventilateur. ﬁm
Bouton de déclenchement — Pour éviter d'endommager

]
=
le ventifateur ou le connecteur d'alimentation, appuyer sur .

le bouton de déclenchemaent situé sur le connecteur avant e T
de le retirer du port d'alimentation du ventilateur ou du

raccord de queue de cochon du port d'alimentation.

To run the ventilator from an automaobile cigarette lighter:

1) With the ventilator NOT connected to the outlet, start the automobile.

2] Connect the Automobile Cigaretie Lighter Adapter to the automobile cigarette lighte
or power outlet on the vehicle and verify the LED on the adapter shows green.

« Do not use a DO extension cord between the automobile cigarette lighter
adapter and the automobile cigarette lighter or power cutlet port.

=
L LAl £ 9

LED 15
Green When
Cannected
"’

¥ L
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L PTY o




3] Atiach the power connocter of the adapter to the ventilator.
«  Forearlier versions of the LTV Series Ventilators the automobile cigarette
lighter adapter power caonnector s inserted directly into the power port on the
left side of the ventilator.

« For current versions of the LTV Series Ventilators the automaobile cigarette
lighter adapter power connector is inserted into the connector on the end of the

ventilator power port pigtail on the left side of the ventilator,
Earlier Version LTY Series Veatilator Current Version LTV Series Ventilator

Power
Port

-1

Ll ,_) Fower Port

““‘f‘& :'/ Pigtail Conne
T
Te w"';é To
vy Power Qutlel "c_-_g._ Power Out
N 37 R =g

4) Verify the ventilator is being powerad by the vehicle battery, through the Automobile
Cigarette Lighter Adapter.
=  The vehicle battery is powering the ventilater if the EXTERNAL POWER LEL
shows green.
»  Anamber EXTERNAL POWER LED and/or a POWER LOW alarm indicates
the external power level is low.
o Immediately reconnect the ventilator (o an alternate power source {1.e. the
AL Adapter or External Battery) until the cause of the problem {Automohbile
Cigarette Lighter Adapter cable connection or the vehicle battery or power
outlet}, has been identified and corrected.

FL LY ™
" ot}

External

Lea P -

J a*
Tpamant™

Front of Ventilator

» A POWER LOST alarm indicates external power voltage has dropped below
the usable level and the ventilator switches {0 internal power.
o Immeadiately reconncct the ventilater to an alternate power sowee (i.e. the
AC Adapter or External Baltery) until the cause of the problem {Automobile
Cigarette Lighter Adapter cable cannection or the vehicle battery or power
outlet}, has been identified and corrected.




Q{) Note

The Auterncbile Cigarette Lighter Adapter contains a fuse and is designed to protect thi
LTV Series Ventilators from typical automobile power transients. The green LED on th
adapter indicates the adapter is connected and operating comectly. If the LED does not
light, the adapter may not be properly seated in the outlet or the fuse may be blown. Tr
reseating or turning the adapter to create a better connection or change the fuse (see
Chapter 14 - Replacing the Adapler Fuse).

u\':> Remarque

L'adaptateur pour allume-cigare contient un fusible et est congu pour protéger les
ventilateurs de la série LTV contre les transitoires d'alimentation des autornobiles. Le
voyant DEL vert de I'adaptateur indigue que 'adaptateur est branché et quil fonctionne
adéequatement. Si le voyant ne s'allume pas, I'adaptateur n'ast peut-étre pas bien install
dans la prise ou lo fusible est peut-&tre sauté. Essayer de replacer ou de toumer
I'adaptateur de maniére & obtenir unt meilleur raccordameant ou changer le fusible (se
reporter au Chapitre 14 — Remplacement du fusibile de Yadaptateur).

While the vertilator is connacted to the Automobile Cigarette Lighter Adapter, the
internal battery is being continuously charged.

Replacing the Adapier Fuse

To replace the fuse:
1) Unscrew the knurlad nut.

2} Hemove the contact point, nut, fuse and spring as shown below. Be careful not o
lose the internal spring, as the adapter will not operate comrectly without it.

3) Replace the spring and new fuse as shown.
4] Ensure that the retaining rning is properly in place.
5) Replace the contact point and tighten the nut.

Contact
Peint 1 Fuse {16A, 32V 5LCRLO, Glass)

i, [ U - e

Knuried J . t Retaining
5
Mut prng Rireg




Using the LTVILTM Power Splitter Cable Assembly

An LTV/LTM Power Splitter Cable Assembly™ is used to power an LTM compatible LTh
Series Ventilator™ when it is being used in conjunction with an LTM™ Graphics Monitcl
Sae the LTM™ Graphics Monitor Operator's Manual, PIN 11010, for detailed instructior
regarding the setup and use of the LTV/LTM Power Splitter Cable Assembly.

# Pulmonetic Systems LTV/LTM Power Splitter Cable Assembly, PN 11090

*' | TM Graphics Monitor compatibility can be: verified by pushing the Select button whan the LTV Model
Mumbar iz disptayed in the Exlended Fealures menu. The message LT will be displayed if the vertilat
was otiginally manufactured or upgraded by Pulmonetic Systems to aceommodate the LTM Graphics

Monilor.
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Caring For The Internal Battery

The LTV Senes Ventilator uses a rechargeable, sealed lead acid intemnal battery.

To preserve maximum battery life:

= Fully recharge the battery every 2 months while the ventilator is in storage.
Recharge the battery by plugging the ventilator into an AC power scurce for 24
hours. If the battery Charge Status LED is not illuminated green within 24 hours, o
if it is lluminated red, immediately contact a certified Pulmonetic Systems service
technician or Pulmonetic Systems.

s Store the ventifator at temperatures less than 60°C (140°F).

w Caution !

Storage Temperature - Storing the LTV Series Ventilator at temperatures above 60"C
{140°F) for long periods can damage the internal battery and cause expscted battery
duration to degrade.

Internal Battery Use: The internal battery is intended for use during short periods whil
awitching between external power supply connections, emergency situations or short
duration transports. The length of time the ventilator will operate on internal poweris a
function of many factors such as settings, charge level and condition or age of the
battery; therefore, the use of the intemal battary as a standard operating practice is not
recommended.

w Avertissement

Température d'entreposage - | 'entreposage du ventilateur de i3 série |.TV & des
températures superieures a 60° € (140° F) durant des périodes prolongées peut
endommager 1a pile intarme et causer I'usure prématurée de la pile.

Utilisation de la batterie interne: La balterie interne est congue pour &tre utiliséa sur
de coures péricdes pendant la commutation entre des connexions d'alimentation
exiemnsa, Ies situations d'urgence ou les transports de courte duréde. La durde pendant
lagquelle le ventilateur fonctionnara sur I'alimentation interms dépand de plusieurs
facteurs tels, [a configuration, le niveau ds [a charge et la condition ou 'age de 'a
batterie; Futilisation de iz batterie interne pour 'opération normale n'est donc pas
recommandeée.

Battery Disposal

The LTV Series Ventilator uses sealed lead acid batteries. Some jurisdictions consider
these batteries hazardous matenals subject to special disposal regulations. Comtact the
proper agency for information on permissible methods of disposing of used battenies.
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Chapter 15 - TROUBLESHOOTING

This chapter describes troubleshooting for the LTV Series Ventilator. Some problems
can result fram improper operation and can easily be corected without any modificatior
to the ventilator. Other problems may require that the ventilator be recalibrated or have
parts replaced.

Do not attempt to repair or replace any part of the ventilator unless you are traine
and authorized for service on the LTV Series Ventilator.

This chapter is organized into five sections:

= Displays and Buttons Includes prokiems with control and window displays ¢
{See page 15-2) with setting controls.

» Ventilator Performance  Includes problems with delivered or monitored pressi
(See page 15-5) volume or PEEP, accuracy, sensifivity and triggering.

« Power and Battery [ncludes problems with turning the ventilator on, oper
Operation from external power sources, hattery operation or dur
(See page 15-14) and vent inops.
=  Alarms Includes problems with recurring alamms.

{See page 15-16)
= Checkout Test Failures  Includes problems detected while performing the VER

{See page 15-20) CHECK tests.
= Test Lung Operation includes problems encountered when operating the
(See page 15-22) ventilator with a test lung.

The troubleshooting tables are organized by symptom, then by possible causes and
methods of diagnosing and resolving the problem. If you do not find the symptom you
are looking for under one section, you may find it listed under ancther section, or you
may te able to diagnose the problem hy reading secticns with related symptoms. For
information on resolving problems that are not listed here, contact Pulmonetic Systems.




Displays and Buttons

Some of the symptoms listed in this section are part of the normal operation of the
ventilator and do not indicate any problem with the ventilator. They are included hera ft

What to Do

Pressure Contrad breaths are normally

terminated when the set inspiratory time
expires. Flow termination of Pressure C¢
breaths is allowed when PC FLOW TERI
sot to ON (see page 10-10.) When a Pre
Control breath is terminated by flow inste
time, the Pres Control display is flashed.

completeness.

Symptoms Possible Causes

Pressure Control Frassure Control

display flashing. breath ternminated by
flow - PC FLOW
TERM is set to on.

Pressure Support Pressure support

display flashing. breath terminated by

tirme - set under TIME
TERM.

Pressura support breaths are nommally
terminated when the flow drops below thi
percentage of the peak flow. Pressure si
breaths may also terminata on ime wher
variable time limit is reached before the fi
drops to the set level. {See pages 10-8:
10-9 for an explanation of the FLOW TE#
and TIME TERM features ) When a pres
support breath is terminated based on tin
the Pres Support display is flashed.

High Pres Limit
display flashing.

HIGH PRES alarm
qcourrad,

The High Pres Limit display is flashed an
HIGH PRES message is displayed when
high pressure alarm occurs. The display
continue to flash even after the condition
clears. {See page §-4 for an explanation
HIGH PRES alarm featura.}

Low Pressure
display flashing.

LOW PRES alarm
occurred.

The Low Pressure display is flashed and
LOW PRES message is displayed when .
pressure alarm occurs. The display will
continue to flash even after the condition
clears. (See page 6-13 for an explanatior
the LOW PRES alarm featura.)

Low Min Vol display
flashing.

LOW MIN VOL alarm
ocourmed,

“The Low Min Va! display is flashed and tr

LOW MIN VOL message is displayad wh
low minute volume alarm occurs. The dis
will continue to flash even after the candil
clears. (See page 6-12 for an explanatior
the LOW MIN VOL alarm featura.)
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Symptoms

Possible Causes

What to Do

0% display
flashing.

LOW 02 PRES or
HIGH 02 PRES
aiarm occurrad.

The 0,% display is flashed and the LOW
PRES or HIGH 02 PRES messags is

displayed when a low or high O, pressure
alarm occurs. The display will continue
even after the condition clears. (See pag
18 and 9-10 for an explanation of the LO'
PRES and HIGH 02 PRES alarm feature

Control display
flashing when
setting a control.

Centrol setting is
limited.

A control's value may be Hmjtﬁd“t-}'f .t-he cL
setlings of other controls. (See page 5-5
explanation of Control Limiting.)

A display or LED
does not illuminate.

Intermal problem with
the ventilator.

Do a display test (see page 11-6 for
instructions.} if the display or LED does 1
illuminate, immediately contact a certified

Ventilator f;& ﬁ;lnning
bwut displays are
turned off.

Displays are blanked
while on battery
power.

To conserva battery lite while running fror
internal battery, most of the displays are
off when no changes are made to the cor
settings for 60 seconds. To tum the disp!
back on, touch any contral or button ar tu
Set Value knob.

Internal problem with
the ventilator.

Do a display test (see page 11-6 for
instructions.) If the display or LED does r
ilurminate, immediately contact a cedified
Pulmonetic Systems service technician.

A contrzl doesn't
operate.

Set Value knob
doesn’t operate.

Control not active in
selected moda.

If a cantrol is dimmed, it is not active in th
currently selected mode and changing it's
satting does not affect ventilation. {See pe
4 for an explanation of Bright, Dim and Bl;
Control Displays.)

Controls are locked.

If the controls are locked, a LOCKED me:
will be displayed when a control is selecie

To unlock in EASY mods, push the Contr
Lock button. To uniock in HARD made, p
and held the Control Lock button for 3

seconds. (See page 10-13 for an explana
of the CTRL UNLOCK feature and Contre
Lock butfon_)

Control is not
selerted.

Befaore a control value can be changed, th
contrcl must be selected. To select g con
push the associated button. Yhen a cont
selected i is displayed at nommnal intensity
all other controls are dimmed. (See page !
for an explanation of how to use the contr




Symptoms

Possible Causes

continued. ..
A control doesnt
operats.

Set Value krob
doesn't operate.

Controls are limited.

What to Da

A contral's value may be limited by the &
settings of other controls. To change the
of the current control, change the value ¢
flashing controls. {See page 5-5 for an
explanation of Control Limiting.)

iInternal problem with
the ventilaior.

Do a controi test (see page 11-8 for
instructions). If the centrol does not opea
immediately contact a certitied Pulmonest
Systems service tachnician.

Can’t unlock the
eontrols.

Hard urlack method
selected under CTRL
LNLOCK.

Two unlﬁck methods are available on the
Series Ventilator: (See pages 5-6 and 1(
for an explanation of CTRL UNLOCK.)

To unlock in EASY mods, push the Cont
Lock button. To unlock in HARD mede, |
and hotd the Control Lock button for 3 se

Volume / Pressure
Mode button does
not operate, both
LEDs are cif.

Wrong medel
salected in
maintenance moda.

Im;ne::liatelj-,.r cortact a certified Pulmonet
Systems service technician.

Pressure Control
button does not
operate, associated
display is off.

Wrong model
selected in
maintenance mode.

I-r}l-ﬁ]ediately contact a certified Pulmonst

Systems service technician.

Q, % button does
not operate,
associated display
is off.

Wrong model
selected in
maintenance mode.

fmmediately contact a certified Pulmaonet
Systams service technician.

Low Pressure O,
Source button
associated LED do

Wrong model
solacted in
maintenance modo.

Immediately contact a certified Pulmonet
Systems service technician.

not operate.
LMV LPP QFF is Alarm is turned off. Turn alarm on ar touch any control on the
displayed. pansl.
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Ventilator Performance

Symptoms Possible Causes What to Do
Ventilator is Sense lines are The sense lines are not desighed ta be
autooyciing, revarsed. from aither the wye or the luer fittings. If

monitorad volumes
are very small, RT
XDPCR DATA item
FTx shows
negative flows
during exhalation
and positive flows
during inspiration.

sense lines have been removed and repl:
incorrectly, they may not seal corractly wi
replaced. Replace the patient wye and s
lines with a known good assembly.

Ventilator won't
allow patient to
exhale.

Diaphragm installed
backwards or
incomectly seated in
exhalation vahe,

Open the exhalation valve and remave th
diaphragm and spring. Heseat the spring
diaphragm valve and snap the peep valve
peeplass valva cap back in place. See pi
& for a diagram of correct exhalation valv:
assembly.

Sense lines occludad
or pinched.

Check high and low pressure sense lines
aure they are correctly attached and secu
seatad at both the ventilator and wye end

Verity lines are not occluded or pinched.

Intemal problern with
the ventilator.

Immediately contact 2 cerified Pulmoneti
Systems service technician.

Set pressure not
reached and turbine
is humming.
Turhine sounds like
inspiration even
dunng exhalation.

Bad calibration or
internal problem with
the ventilator.

Immediately contact a cerified Pulmanati
Systems service technician.

Monitorad yolume
iz high.

Delivered volume is
high.

‘u’éry small ET tube
connected directly to

wye.

A very small ET tube connected directfy
wye may cause turbulence that causes th
differential to be read incorrectly. To redu
turbulence, add a short larger bore extens
between the ET tube and wye. In this cas
monitored votume is high, but the delivere
volume is accurate.




Symploms

Possible Causes

What to Do

continued...
Monitored volume
is high.

Delfivared volume is
high.

Low side sense line
or elbow at patient

wye loose or leaking.

High or low sense
lines are occluded.

High or fow sensea
ports in the wye are
occcluded.

Check high and fow pressur;-ééﬁse lines
sure they are correctly attached and seci
seated at both the ventilator and wye enc
Check the |uer fitting connections for leal

Checlk the elbow connectors at the wya t
sure they have not loosened or been bro
loose.

Verify lines are not occluded or pinched.

Sense lines are
revarsed.

The sense lines are not designed to be n
from either the wye or the luer fittings. If
sense lines have been removed and repl
incorrectly, they may not seal correctly w
replaced. Heplace the patient wye and s
lines with a known good assembly.

Bad autozero.

Perform an autozers under XDCR ZERO
page 10-20 for more information.

Bad calibration or
internal prablem with
the ventilatar.

immediately contact a certified Pulmonet
Systens service technician.

Delivered volume is
twice the set
volume.

\‘;I;iurﬁe setting does

not match flow vahve.,

Immediately contact a certified Pulmonet
Systems service technician.

Monitored valume
is low.

Delivered volume is
lowe.

Parna 15_R2

Circuit leak.

Do a leak test and reseat or raplace the |
paris or connections. See page 11-10fo
instructions.

High or low side
sense line or elbow
at patient wye loose
ar leaking.

High or low sense
lines are occluded.
High or low sensa
ports in the wye are
occluded.

Check high and low pressure sense lines
sure they are correctly attached and sect
seated at both tha ventilater and wye enc
Check the luer fitting connections for leak
Check the elbow connectors at the wye
sure they have not loosened or been brol
foose.

Verity lines are not occluded or pinched.
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Symptoms

Possible Causes

What to Do

continuad...

Monitored volume
is low.

Delivered volume is
low.

Exhalation drive line
leaking or loose.
Exhalation valva
leaking during
inspirafian.

Check the exhalation drive line at bath th
ventilator and exhalation valve ends. Ve
line is securely seated and not [eaking.

Verity the sxhalation valve is not ieaking
inspiration. If it is leaking, open the exha
valve and remove the diaphragm and spi
Reseat the spring and diaphragm valve ¢
snap the peep valve back in place. Sea |
13-8 for a diagram of comect exhalation 1
assembiy.

If necessary, replace the exhalation diapl
PEEP spring or exhalation vaive with a ni

Sensa lines are
reversed.

The sense ines are not designed to be e
fram either the wye or the luer fittings. If
sense lines have been removed and repl:
fncorrectly, they may not seal correctly wi
replaced. Replace the patient wye and s
lines with a known good assembly.

Leak Compensation
is not on.

Verify that the Leak Compensation exten
features option is set to On (default settir
on). See page 10-11 for instructions.

Bad autozero.

Perform an autoczero under XDCR ZERO
page 10-20 for more information.

Bad calibration or
internal problem with
the ventilator.

Immediatefy contact a certified Pulmoneti
Sysfems service technician.

Deiiusred volume is
half the set volume.

VHome setting doesu -
not mateh flow valve.

Immediately contact a cerdified Fulmoneti
Systems service technician.

Deliverad pressure
is low, PEEP is low,
ventilator is
autocycling.
Delivered pressure
1S low.

Monitorad pressure
is ow,

Circuit leak.

Fﬁm a leak test and reseat or replace the
parts or connections. See paga 11-10 for
instructions.




Symptoms

Possible Causes

What to Do

Continued...
Delivered pressure
is low, PEEP is low,
ventiator is
aufocyoling.
Delivered pressure
is fow.

Monitored pressure
iz fow.

High or low side
sense line or elbow
at patient wye loose
or leaking.

High or low sense
lines are occluded.

High or low sense
ports in the wye are
occluded.

Check high and low pressure sense lines
sura thay ara comectly attached and sec
saated at both the ventilator and wye enc
Check the luer fitting connections for leal

Check the elbow connectors at the wye t
sure they have not loosened or been bro!
loose.

Verify lines are not occluded or pinched.
Check the exhalation drive line at both th

ventilator and exhalation valve ends. Ve
iine is securely seated and not leaking.

Exhalation drive line
leaking ar loose.
Exhalation valve
leaking during
inspiration.

Check the exhalation drive line at both th
ventilator and exhalation valve ends. Vel
lina is sacurely seated and not leaking.
Verify the exhalation valve is not leaking
inspiration. If it is leaking, open the exha
valve and remove the diaphragm and spr
Reseat the spring and diaphragm valve a
snap tha peep valve back in place. See |
13-8 for a diagram of correct exhalation 1
assembly.

If necessary, replace the exhalation diapt
PEEP spring or exhalation valve with a i

Sense lines arg
reversed.

The sense lines are not designed to be e
from either the wye or the luer fittings. i
sense lines have baen removed and repl
incorrectly, they may not seal correctly wi
replaced. Replace the patient wye and s
lines with a known good assembly.

Leak Compensation
is hot on.

Verify that the Leak Compensation exten
features option is set to On {default settir
on). See page 10-i1 for instructions.

Bad autnzero.

Perform an autozero under XDCR ZERD
page 10-20 for more information.

Bad calibration or
internal problem with

the ventifator.

Immediately contact a certified Pulmoneti
Systems service technician.
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Symptoms

Possible Causes

What to Do

Delivered préssure
is high.
Monitored pressure
is high.

Diaphragm is
incorrectly seatad in
exhalation valve.

Open the exhalation valve and remove th
diaphragm and spring. Reseat the spring
diaphragm valve and snap the peep valve
peepless valve cap back in place. See p:
8 for a diagram of correct exhalation valvi
assembly.

High or low side
sense ling or elbow
at patient wye loose
or leaking.

High or low sense
lines are occluded.

High or low sense
ports in the wye are
occluded.

Check high and low prassure sense lines
sure thay are carrectly attached and secu
seated at both the ventilator and wye end

Check tha tuer fitting connections for leak

Check the elbow connectors at the wye 1t
sure they have not loosened or been brok
loose.

Verify lines are not occluded or pinched.

Check the exhalation drive line at baoth the
ventilator and exhalation valve ends. Ver
line is securely seated and not laaking.

Bad autozero.

Perform an autozers under XDER ZERO.
page 10-20 for more information.

Bad calibration or
internal problam with
the ventilator.

Immediately contact a certified Pulmonetii
Systemns service technician.

Delivared pressure
increases towards
end of inspiration.

VHome setting does

not maltch flow valva.

Immediately contact a certified Pulmoneati
Systems service technician.

Dealivered flow s
high.

Delivered flow is
low.

Disconnectad
Exhalation Drive
Line.

Leaks in tha Patient
Circuit.

Verify lines are not occluded or pinched.
Check the exhalation drive line at both the
ventilator and exhalation valve ends. Ven
line is securely seated and not leaking.

Bad autozero.

Perform an autozero under XBCR ZERQ.
page 10-20 for more information,

Bad calibraticn or
intermal problem with
the ventilator.

Immeadiately contact a certified Pulmonatic
Systems service technician.

Bias flow is 20 Ipm
af 5 Ipm instead of
10 Ipm.

VHome setting does

not match flow valve.

Immediately contact a certified Pulmonetic
Systems service technician.




Symptoms

Possible Causes

What to Bo

Sensitivity does not
appear to be
accurate.

Ventilator is
autocycling.

Circuit leak.

Aun a leak test and res_eat or replace the
parts or connections. See page 17-10 for
instructions.

Sense lines are
reversed,

The sense lines are not designed to be i
from either the wye or tha luer fittings. #
sense lines have been removed and repl
incarrectly, they may not seal correctly w
replaced. Aeplace the patient wye and s
lines with a known good assembly.

High ar low side
senge line or albow
at patient wye loose
or [eaking.

High or low sense
lines ara occluded.

High ar low sense
poris in the wya are
occluded.

Check high and low pressure sense lines
sure they are comectly attached and sect
seated at hoth the ventilator and wye enc
Check the luer fitting connections for leal
Check the elbow connectors at the wys &
sure they have not loosenad or been brol
loose.

Varify lines are not occluded or pinched.

Check the exhalation drive line at both th
ventilator and exhalation valve ends. Vel
line is securely seated and not leaking.

Pre=ssura Control or
Pregsure Support set
below PEEP.

Verify the control valuas are appropriatel

Bad autozera.

Perform an autozero under XDCR ZERO
page 10-20 for more information.

Leak Compensation
is not on.

Verify that the Leak Compensation exten
features option is set to On (default settir
on). See page 10-11 for instructions.

Bad calibration or
internal problem with
the ventilator,

immediately contact a certified Pulmoneti
Systems service technician.

0% is high.

Q, inlet pressure too
high when 0;% is
sat.

Varity the . pressure is in the proper rar
a high pressure source.

Pulmonetic Systems recommends the us
O, monitor to verify delivered 05%. Adju
set 0.% 5o the monitored value shows th
dasired FIQ,. (See pages 6-14 and 8-19
information on using the Low O Source :
0.% features.)

Enma 125 11

Vanhilstmre

Mnvnratarc Afanrr




Symptoms

Possible Causes

What to Do

Continued...
% is high.

O inlet pressure too
high when Low O,
Source selected.

Qs inlet flow too high
when Low O, Source
selected.

Verify the O, pressure is in the proper rar
a low pressurg source.

Pulmonetic Systems recommends the us
0. monitor to verify delivered 0.%. Adju
entrained Os flow so the moenitored valye
tha desired FIO.. (See¢ pages 6-14 and €
infermation on using the Low O, Source ¢
{3:% features.}

Low Q. Source
incorrectly selected.

Verify that the Low O&: Source is on when
a low flow, fow pressure source and off w
using a high pressure source. {See page
and 6-19 for information on using the Low
Source and 0% features.)

Bad calibration or
internal problerm with
the ventilator.

Immediately contact a certified Pulmoneti
Systams service technician.

VYHome setting does
nat match flow valvea,

Immediately contact a cerfified Pulmanati
Systems service technician.

0.% is Iﬂw..

0; inlet pressure too
low when 0.% is set.

Verify the O, pressure is in the pmﬁer r&an
a high pressure sourca.

Pulmonetic Systems recommends the use
O monitor to verify delivered (%, Adjus
set 0.% 50 the monitored valie shows th
desired F1O,. (See pages 6-14 and 6-19-
information on using the Low O, Source a
0.% featuras.)

Qs inlet flow too low
when Low O. Source
salected.

Pulmonetic Systems recommends the use
O, monitor to venfy delivered O,%. Adjus
entrained O flow so the monitered valua ¢
the desired FIO.. {See pages 6-14 and &
information on using the {ow O, Source a
0% features.)

Bad calibration or
internal probiom with

the ventilator.

Immediately contact a cerfified Puimonatic
Systams service technician.

VHome seiting does

not match flow valve.

'mmediatsly contact a cerified Pulmanetit
Systems service tachnician.




Symptoms Possible Causes What to Do

PEEP not working. | Circuit leak. The LTV Series Ventilator does not activ

PEEF Iow. drive the exhaiation valve t¢ maintain PE
] there is a significant laak, the PEEP will ¢

ani'raﬁiﬁs during over a long exhalation.

Run a leak tast and reseat or replace the
parts or connactions. See page 11-10 fo
instructions.

PEEP sprning not
installed in exhalation
valve,

Diaphragm
incorrectly seated in
exhalaticn valve.
Diaphragm installed
backwards.

Warn PEEP spring.

Open the exhalation valve and remove tr
diaphragm and spring. Beseat the spring
diaphragm valve and snap the peep valw
in place. See page 13-8 for a diagram of
exhalation valve assembiy.

If necessary, replace the PEEP spring wi
hew ona.

High side sense ling
or slbow gt patient
wye loose or leaking.

Check high and low pressura sense lines
sure they are correctly attachad and secu
seated at both the ventilator and wye enc
Cheack the luer fitting connections for leal
Check the eltbow connectors at the wye t
surs they have not foosened or been brol
loosa.

Varify lines are not occluded or pinched.

Bad calibration ar
internal problem with
the ventilator.

Immediately contact & certified Pulmoneti
Systems service technician.

Ventilator won't
tngger at sensitivity
setting of 1 Lpm.

Patient effort
inadequate.

Soma ver; é]‘l‘]é.ll patiznts and patients wf
weak inspiratory etforts may not be able 1
generate a 1 Lpm effort.

Bad autozero.

Perform an autozero unde.r XDCR ZERO
page 10-20 for more information.

Leak Compensation
is net on.

Verify that the Leak Compensation exten
features option is set to On (default settir
on). See page 10-11 for instructions.

Bad calibration or
internat problem with
the ventilator.

Irnmediately contact a certified Pulmoneti
Systems sarvice technician.
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Symptoms

Possible Causes

What to Do

Condensation in
sense lines.

lines are acciuded.
High or low sense
parts in the wye are
occluded.

Verify lines are not occluded or pinched ¢
clear the lines with a low flow {less than -
gas sourca.

Bad purge solenoids.

Immediately contact a certified Pulmonet
Systems senvice technician.

Ventilator is on, gas
is not deliverad and
turbine is running.

Bad calitiration or
internal problem with
the vertiiator.

Immediately contact a certified Pulmonest
Systams service technician.

Vantiiﬁtar- makes a
high pitched noise
when in Standby.

Battery charge circuit
running.

When tha battery charge circuit is running
bulk charge {the Charge Status LED is ¢
the ventilator may emit a high pitchad sa
some people can hear. This is normal.

Ventilator gets
excessively hot.

Patient circuit leaks.
Ventilator must run
harder to mantain
PEEP.

Perform a Leak Test and reseat or replac
teaking parts or connections. See page -
far instructions.

Internal problem with
the ventilator.

Immediatety contact a certified Pulmoneti
Systems service tachnician.

Ventilator does not
work with LTM
Graphica Monitor.

Communications
setting is not set to
MONITOR mode.

Set communications setting to MONITOR
See paga 10-14 for instructions.

Ventilator requires
upgrades to be
compatible with LTM
Graphics Monitor.

Check LTM compatibility in the Modal Nu
menu. See page 10-17 for instructions.

If the ventilator is not LTM compatible, ity
require upgrading by a certifiad Pulmaonel
Systems service technician to accommod
LTM Graphics Monitor.

Bad connections
between the LTM
Graphics Monitor and
the ventilator.

Check the Communications Data Cable
connection between the ventilator's
communications port and the LTM Graphl
Monitor's Data Poit. Sea the LTM Gragh
Monitor Oparator's Manual, PN 11010, fc
detailed instructions.




Power and Battery Operation

Frohlem

Possible Causes

What To Do

The ventilator does
not powar up.

Faulty power
connecticon, AG
power source or
adapter and depleted
internal battery.

Verify the power cord for the AC adapter
seated. Connect the ventilator to a verifi
source of AC power. Allow the internal b
to charge a minimum of 8 hours for a full

Interna! problem with
the ventilator.

Immediately contact a certified Pulmone
Systems service technictan.

Vent Inop LED |s |

on and ventilator is
not ventilating.

Vent in Standby.

After the vent has baen turned off and th
external power is reconnected, the Vent
LED is lit. This is nomnal. Push the On/
Standby bution to turn ventilator on.

Ventdator was
running on intemal
battery and battery
became depleted.

Connect the vantilator to a good extemal
SOUrCe.

Vent Inop.

Power up the vent and check the EVEN1
TRACE for events indicating the reason i
See page E-1 for information on reading
event trace.

Internal problem with
the ventilator,

Immediately contact a certified Pulmonet
Systems service technician.

The ventilator
doesn’t operate
from extemal
power.

Bad A source.

AC adapter power
cord loose.

Make sure the AC adapter is securely pl
into g varifiad source of AC power and is
securefy conneacted to the ventilator. Vari
power cord for the adapter is fully seated

Bad AC adapter.

Replace the AC adapter.

Internal problem with
the ventilator.

Immediately contact a cerlified Pulmanet
Systems service technician.

The ventilator does
ot operate from
intemal battery.
The ventilator shuts

off when external
powar is removed.

Internal battery
depleted.

If the internal battery is depleted, charge
internal battery for 24 hours by connectin
external AC adapter and plugging it into
AC source. If the battery is deeply dischi
may take several cycles of charging and
discharging for the battery to reach amsa
charge.

Irternal problem with
the ventilator.

Immediately contact a certified Pulmonet
Systems service technician.
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Problem Possible Causes What To Do
Battery doesn't Internal battery if the internal battery is depleted, charge
reach full charge. deeply discharged. internal battary for 24 hours by connectin

Battery depletes too
quickhly.

external AC adapter and plugging if info ¢
AC source. If the battery is deeply disch:
may take several cycles of charging and
discharging for the baltery fo reach a ma
chargs.

Bad intemnal battery
or iternal problem
with the ventifator.

Battery Charge
Status LED is
flashing amber.

Immediately contact a cerified Pulmoneti
Systems service technician.

Internal battery
charging.

Tha Charge Status LED flashas amber v

the battery charging circuit evaluates the
as a part of the charge cycle. If the batte
found to be OK, the Charge Status LED
akemate between amber and green while
battary is charging. The internal battery «
any time the ventilator is connected to an
external power source, If the battery 15 di
discharged, the Charge Status LED may
amber for up to an hour.

Bad internal battery
or intermal problem
with the ventilator.

Immediately contact a certifisd Pulmoneti
Systems service technician.

Battary Charge
Status LED is
flashing red.

Sad internal battery
or internal problem
witt the ventilator.

Immediately contact a certified Pulmoneti
Systems service technician.

Battery Charge
Status LED is soid
red,

Bad internal battery
or intemal problem
with the ventilator.

Immediately contact a certified Pulmoneti
Systems service technician.




Alarms

Many alarms such as HIGH PRES or LOW 02 PRES can occur during narmal
operation. Information on addressing alarms is covered in the LTV Series Ventilator
Cperator's Manual. Single occurrences of some alarms, such as HW FAULT or RESE
may be caused by ESD. If thase alarms reoccur, and tor other alarms that do not
usually occur during normal operation, follow the instructions in this section or
immediately contact Pulmonetic Systems.

Sympltoms

Possible Causes

What to Do

HIGH PRES
oceurred but alarm
did not sound.

Alarm silence was
already active
{Silence/Reset LED is
red).

The ventilator alarms can be silence
for 80 seconds by pushing the Silen:
Resst butten. If the alarm is already
silenced {Silence/Reset LED is red),
will not sound again until the silence
pericd expires.

High pressure alamm
delay is on - HP DELAY
is set to DELAY 1 BRTH
or DELAY 2 BRTH.

When a high pressure condition is
detectad, the HIGH PRES message
disptayed and the High Pres Limit
contral is flashed. If the HP DELAY
option is sat toc NO DELAY, the audil
alarm is sounded immediately.
When the HP DELAY option 15 st ¢
DELAY 1 BRTH or DELAY 2 BRTH,
the audible is not soundad until the
second or third consecutive breath w
a high pressure condition. (See page
10-4 for an explanation of HP DELA’

Alarm automatically
silenced after 3 seconds
because condition
cleared.

When an alarm occurs, the audible
alarms sound for & minimum of 3
seconds or for as long as the conditi
exists. Some alarms, such as HIGH
PRES may clear aimost immediately
and the alarm will cound for only 3
seconds.

Alarm doesn't
sound.

“Intem;'-.ll problem with the

ventilator.

Immediately contact a certified
Pulmonetic Systems service
technician.

Ventilator won't
exhals, repeated
HIGH PRES alarms,
turbineg stops and
pressure drops, then
autocycles up to
HIGH PRES again.

Diaphragm installed
backwards or incorrectly
seafed in exhalation
valve.

e 40 48
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Cpen the exhalation valve and remee
the diaphragm and spring. Raseat i
spring and diaphragm valve and sna;
the peep valve or paepless valve cap
back in place. See page 13-8 fora
diagram of correct exhalation valve

assembly.
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Symptoms

Possible Causes

What to Do

continued...

Ventilator won't
exhale, repeated

Sense lines oceluded or
pinched.

Check high and low pressura senss
lines to be sure they are correctly
attached and securely seated at botl
the ventilator and wye ends.

HIGH PRES alarms,
turbine stops and Verity lines ara not oceluded or
pressure draps, then pinched.
f’?éﬁy;ﬁ;;}; fo . Internal problem with the | Immediately contact a certified
gain. . . .
ventilator. Pulmonatic Systems service
technician.
Repeated High or low side sense Check high and low pressure sense
DISC/SENSE lines disconnected from | lines to be sure they are correctly
alarms. vent or wye. attached and securely seated at bot}

High or low side sense
line or elbow at patient
wye loose or [eaking.
High or low sense lines
are occluded.

High or low sense ports
in the wye are cecluded.

Circuit disconnected from
patient, wye or vent.

Exbhalation valve
disconnected from wye.

PEEP valve or peepless
cap disconnected from

wyse.

the ventilator and wye ends.

Check the luer fitting connections for
leaks.

Check the elbow connectors at the w
to be sure they have not loosened or
bean broken loose.

Venfy lines ara not occluded or
pinchead.

Check the exhalation drive line at bot
the ventilator and exhalation valve
ends. Verify the ling is securely seat
and nat leaking.

Check the circuit and exbalation valy
to verify the circuit is securaly
connectad and the valve is intact.
Open the exhalation valve and remo
the diaphragm and spring. Reseat tr
spring and diaphragm valve and sngy;
the peep valve or peepless valve cap
back in place. See paga 13-Bfora
diagram of correct exhalation valve
assembly.

Pressure Controf or
Fressure Support set
below PEEP.

Veriy the control values are
appropriately set.




Sympioms

Possible Causes

What to Do

cantinued...

Fepeated
DISC/SENSE
afarms.

Exhalation drive line
leaking or loose.

Exhalation valve leaking
during inspiration.

Check the sxhatation drive line at be
the ventilator and axhalation vahve
ends. Verify the line is securely sea
and not [eaking.

Verify the exhalation valve is not
leaking during inspiration. i itis
leaking, open the exhalation valve a
remove the diaphragm and spring.
Reseat the spring and diaphragm ve
and snap the peep valve back in pla
See 13-8 for a diagram of correct
exhalation valve assembly.

It nacessary, replace the exhalation
diaphragm, PEEP spring or exhalati
valve with 2 new one.

Internal problem with the
ventilator.

Immadiately contact a certified
FPuimonetic Systems service
technician.

Repeated XDCR
FAULT alarms.

Intemal problem with the
ventilator.

Immediataly contact a certified
Pulmonetic Systems service
technician.

HW FAULT alarm

Electro static discharge
(ESD).

Clear the alarm. Reduce static
causing canditions in the aperating
environment.

Fan was bumped or
temporaiily stopped
while cleaning fan filter.

Clear the alarm. Mo further action
required if alarm does not reccecur.

Intemal problem with the
ventiator.

I pmhlen:: éﬁccurs, immediately
contact a certified Pulmonetic Syster
service technician.

NO CAL displayed
in place of menitored
values.

RESET, CRC, Electro static discharge Clear the alarm. Reduce static
S5TACK, POST, or (ESD). ecauzing conditions in the cperating
RUNAWAY alarms envircnment.
Internal problem with the | If problem regccurs, iImmediately
ventitator. contact a certified Pulmonetic Syster
service technician.
NO CAL DATA Bad or missing Immediately contact a certified
alarm. calibration records. Puimonetic Systems service

technician.
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Symptoms

Possible Causes

What to Do

DEFALILTS alarm.

Event Log shows
DEFAULTS.

Electro static discharge
{ESD).

Some or all control settings were fou
to be invalid or out of range on powe
up and were restored to the default
settings.

Clear the alarm. Reduce static
causing conditions in the operating
envircnment.

Internal problem with the
ventilator.

It problem reoccurs, immediately
contact a certified Pulmonetic Syster
service technician.




Chechout Test Failures

Symptoms Possible Causes What to Do

ALARM Test Alarm volume set too Set the alarm volume under tha

Audibla alam lavel high. Extended Features Menu. {See pag

axrCessivo. 10-3 for an explanation of the ALAR
VOL featura.)

ALARM Test Alarmm vwolume =et too Set the alarm volume under the

Audible alarm too
soft.

low.

Extended Features Meanu. {(See pag
10-3 for an explanation of the ALAR
VOL featura.)

Alarm sounder blacked.

Check tha alarmmn sounder opening in
the right side of the ventilator to veril
the apaning is not blockad.

ventitator.

Immediatehy contact a cerlified
Pulmonetic Systems service

rotary switch is
turned, or incormrect

technician.
ALARM Test Afarm sounder blocked. | Check the alarm sounder opening in
Alarm does not tha right side of tha ventilator to veril
sound. the opening is not blocked.
Internal problem with the | Immediataly contact a certified
vantilator, Fulmonetic Systems service
technician.
DISPLAY Test internal problem with the | Irmmediately contact & certfied
A display or LED ventilator. FPulmonetic Systems service
fails to light. technician.
CONTROL Test Internal problem with the | Immediately contact a certified
Correct message is ventilator. Pulmonetic Systems service
not displayed when technician.

message is

displayed.

CONTROL Test Wrong model selected in
Volume / Pressure maintenance mode.
Mode button,

Pressure Control
button, O 96 button,
or Low Pressure O
Source bution do not
display message
when pushed.

[ Immediately contact a certified

Pulmonstic Systems service
technician.
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Symptoms

Possible Causes

What to Do

LEAK Test
Leak test fails.

Circuit connections or
accessories are {eaking.
Wye is not properly
capped.

Intarnal problam with the
ventitator.

Reseat or replace the leaking circuit
parts, accessories or connections.
Verify the wye is securely capped.

Immeadiately contact a certified

Pulmonetic Systems service
technician.

LEAK Test

Leak test fails with
LEAK — FAIL
message.

Intemnal problem with tha
turbine.

Immediately contact a certified
Pulmonetic Systems service
technicizn.




Test Lung Operations

Symptoms

Possible Causes

What to Do

Delivered pressure
higher than set
pressure on test
huing.

Preszura= 40 crmH:0
used on small test lung
{Pulmecnetic Systems or
Siemens 190}

The compliance characteristics of
some small test lungs (Pulmonetic
Systermns or Siemens 190} cause
incorrect readings when high
pressures are used. For these lung:
usa pressuras under 40 cmH:O or
change to a larger lung.

Monitored volumes
very high on test
lung.

Test lung with small
aperiure connected
directly to wye.

Some test lungs have a namow
opening or a restrictor, which may
cause jetting and cause the flow
differential to be read incomectly. T
reduce the jetting effect, add a short
extensicn between the test lung and
the wye.

Very small ET tube
connected directly to

wye.

A vary small ET tube connected
directly to the wye may cause jetting
and cause the flow differential to be
read incorrectly. To reduce the jettir
effect, add a short larger bore
extansion between the ET tube and

wye.

Dnma 18 27
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Modes and Breath Types

Appendix A - VENTILATOR SPECIFICATIONS

Breath Types
Modes

Volume Control, Pressura Controd, Pressure Support, Spontans
Contral, Assist/Contral, SIMY, CPAP, NPPY, Apnea Backup

Variable Controls

Control Range Tolarance
Backup Pressure Trigger -2 omH:D + 2 cmH0
Breath Rate "=, 1 10 80 bpm * 1 bpm or 10% of breath per

Date Format

Qisplay Select

InspiratoryExpiratory Hold

Inspiratory Time
Leak Compensation
Language

% O {Option)

P LED Display
Prassure Control

Pressurs CGontrol Flow
Termmination

mm/ddiyyy, dd/mmdyyyy,
yyyymm/idd

Toggles between manual or
automatic display scraolling
and changes monitor

displayed.

One push toggles monitor
window display betwean
normal display, INSP HOLD
and EXP HOLD.

While INSP HOLD is
displayed, a push and hold
initiates an inspiratory Hold.

While EXP HOLD is
displayed, a push and hold
iitiates an Expiratory Hold.

0.3 to 8.9 seconds
On, Off

English, Dansk, Deutsch,
Espanol, Francais, ltaliano,
Portugues, Svenska

21% o 100%

On, Off
1 to 99 cmHO

On, O

whichewver is less
nfa

nfa

G seconds maxirmum

& seconds maximum

+ .05 seconds
n/a
nfa

i mean: 21% to 50%: !
absclute  51% to 100%: |
absoluts steady-state cnly

nfa

ih i

+ 2 emH.O or 8% whichever it
areater, steady-slate onfy

n/a




Variable Controls {cont.)

Confrol

Range

Tolerance

Prassura Support

Sat Data
Set Time
Sensitivity

Tidal Yolume

Vanable Hise Time

Vanable Flow Temmination

Varable Time Temmination

“ 1 1o 60 cmH-0O

01/01/1598 to 12/31/2097
Q0:00:00 to 23:50:50
1 to 9 Lprm, ™7

50 to 2008 mi

10% to 401

1108
0.3t 3 0sec

. 2 cmH-C or 8% whichever
greater, steady-state only.

n‘a
n/a

+ 1/~ 0.5 Ipm for setting of 1;
for all other settings.

+ 10% or 19 ml, whichever is
for temperatures from 20°C t
only, standard atmospheric p

t. 15% or 2 Ipm whichever is
0.1to 1.0 sec

+ 0.1 sec

Bilas Flow 10 Ipm dunng exhalation + 10%: or 1 Ipm, whichever is
Alarms
Variable Alarms
Lontraof Range Tolerance
Apnea Interval 10 to 60 seconds +0.5 seconds
High Pressure Limit 5 to 100 cmH0) E to 20 cmH.O: +2cmt
21 to 100 cmHO: t 4 cmi

HP Alarm Delay

Low Minute Yolume

Low Peak Pressurs

LFP Alarm

Mo Delay, 1 Breath, 2
Breaths

0.1 to 89 liters

* -7 1 to 60 cmH.0

All Breaths, YC/PC Only

Only audible portion of alam
notificaticn is delayed.

+ 15% ar the measured total
rate times 15 ml, whichever i:

2 to 20 cmHL0:
21 to 80 emH:Ox:

Select breath types Low Pras
alarm appliss to.

+ 2 cmi
+ 4 cmt

Baona 4.9

! T Qavine Ventitainr

MMnaratar’'s Wanre:




Alarms {cont.)

Fixed Alarms
Controf Rango Tolerance | Indica
Deafault Settings EEPROM problem detected nfa
DISC/SENSE Positive {exhaled) airnay n/a
{Low Pressure Sense flow during first 200 ms of
Line Disconnect) inspiration and exhaled fidal
vodume {Vte) of previous
breath ks mora than 4000 mil
DISC/SENSE Airway pressure changes by + 0.5 emH.D
{High Pressure Sense £ 1 cmH;Q during 200 ms
Line Disconnect) aiter inspiratory start
OR
After initial 200 ms of o
inspiraion airway pressure a
drops below §.125 cmH:0
and can't be raised more
than 0.% cmH:;D in next 500
ms
External Power Lost <11V 1 2%
Hardwars Fault Hardware problem detected  p/a
Intemal Battery Empty <114V b 2% Battery i
LED Re
Intemal Battery Low =118V 2% Battery |
LED Agr
Qxygen Inlet Pres. High High pres source: 75 PSIG +2 PSIG
Low pres source: 10 PSIG +1PSIG
Oxyoen Inlet Pres. Low =35 P3IG 2 P5IG
Reset Processor problem detactad nfa
Transducer Fault Autozero value outside nfa
manufacturer's
specifications
Volume
Alarm Volume 60 10 85 dBA at one meter +5dBA

Inop

Ventilator inop

Immediately upon a Ventilator INOP condition, the audible indg
will begin scunding with a steady ione and the Vent INQP LEI
Hluminate. Depressing the Alarm Silence/Reset button will sile

audible ndicator.




Mechanical Controls

Control Range Tolerance

Over Pressure Ralief 110 cmH:0 I 10 cmHO

measured with 10 Ipm of continuo

PEEP/CPAF 010 20 cmH,0 Uncalibrated
Sub-Ambient Refiet  Pressure Drop: <5 emHx0  af 50 Ipm

nternal Compliance

Compliance < 0.1 mlfcm
Monitors

Monitor Range Tolerance

Calkulated Peak Flow 1010 100 Ipm 2 Ipm or | 10%, whichever is gr

Exhaled Tidal Volume G to 4000 ml + 15% or 15 ml, whichever is g

I:E Ratio, Measured 99:1 and 1:99 Accuracy for limes are |50 ms«
Based on the measured whichever is greater
inspiratory / exhalation times

Mean Airway Pressura 0 to 89 cmH,0 I 2 emH:O or 10%, whichever it

Peak Inspiratory 0 to 120 cmH0 1 2 emH.0 ar 5%, whichever is

Pressura

PEEP 010 99 cmHO 1 2 emH-O or 10%, whichever i

Total Breath Rate

Total Minuts Yolume

{ to 250 breaths per minute 1 1 bpm or within 5% of the bre:
period, whichever is grealer

o 929 liters k. 15%, or the measured total br
times 15 ml, whichever s greate

Button Controls

Display Function

Control Lock Locks fromt pang] controls, can be set to Easy or Hard unfosk
MManual Breath Gengrates a maching breath

Standby / On Puts ventilatar in On or Standby state

Low Pressure O, Source
Silence f Reset

Selects Low Pressure O Source

Silences and rasats afarms

L T LR TR, Fop TR R I




Displays

Display Range Tolerance

Airway Pressure -10 to 108 cmH:0 + 3 cmHLO or 5%, whichever is

Display Window 12 characters nfa

Patient Effort Green LED rva

WVant Inop Hed LED n‘a

External Power Amber { Green LED nfa

Charge Status Red / Amber / Green LED nfa

Battery Level Red / Amber / Green LED nfa

Usage Mefar

Usage Mater 1 to 139,000 hrs Below 100 hrs; + 10%

Above 100 hra: + 5%

Packaging

Size F x 107 x 12" -OR- 3.25" x 10.5" X 13.5" with Protective Boots inst

Waight 13.4 ks -OR- 14 4 |bs with Protective Boots installed.
Sound Level

Sound Level Shall not exceed 50 dBA (RMS} at one metsr

Storage and Operating Conditions

Specification Tolerance
Storage _
Temperaturs =20 to +60 degrees C hfa

Humidity 1% to 95% Belative, non-condensing rnfa

Operating

Temperature +5 o +40 degrees C n/a

Hurmidity 15% 10 85% Relativa, non-condensing n/a
Orientation

The ventilater functions within its performance specifications when operated in any oriental

Infet Air Filtration

The ventilator air filter is remowvable and cleanable by the operator. Al filler materials are F
compifant for breathing circuits and meet bum requirements for UL S4HB.




Storage amd Operating Conditions (cont.}

Specification Toferance
Oxygen infet S

IS5 Connectar Inlet Pressure Range 40t 7O PSIG £ 2 PSIG B
Taperad Tubing Connector Inlet Pressure Range O to 10 PSIG L2 PSIG

Shock and Vibration

The ventilator is designed to withstand shock and vibration in accordance with ralevant
requirements set forth in the following standards:

IEC 68-2-27 Shock

IEC 68-2-6 Vibration

IEC 68-2-34 Wihration

MIL-STD-810E Shock, Ground Transport and Helicopter Transport Vibration
Spillage

The ventilator resists fluid spillage when tested in accordance with the refavant standards
specified in {EC 601-1 Clause 44.3.

External Surface Temparature

Extema! surfaces < 50C, ambient temperaturs of 35°C n/a
Cammunications

Part Connectlor Specification

Communications R5232, DBY connector  Protocol Opfions: Data, Monitor, Printer

Patient Assist Call/ RM1-4 Closed contact resistance: <1 ohm

Hemote Alarm

Eguipment Classification

Classification  The ventilalor is rated as Class || equipment per |IEC 601-1 Clause 6.1
Typs The ventitator is specified as Type BF equipment per |EC 601-1 Clause |

P LR o T L S D I JEEPRT S, o T S I J




Power

Feature Range Tolerance | Indicators
Input Voltage 1110 15 VDC + 2%
External Power
AC Adapter Input: 9010 250 VAC, 471063 Hz  +2%
Output: 11 {0 15 VDO
Full Power Voltage = 118V 2% Green LED
Low Power Voltage < 11.68V and = 11.0¥ + 2% Amber LED
Extemal Power Off Vollage - 11.0¥ + 2% LED off, switch !
Hystensis Wentilator shall not resume + .5V
extermnal power gperation unless
voltage is 11.8V.
Nominal Current Startup: 5.3 amps
Draw Running: 3-4 amps
Mominal Power Startup: 66 walls
Draw Running: 36 - 48 walls
Leakage Current Tota! leakage current to Earth ground for the ventilator with only af

accessories attached, shall not exceed 500 microAmps during nor

operation, per |IEC 601-1.

Total leakage current to Earth ground for the ventilator shall not ex
one millismp when any single fault condition is present, per IEC B

Ground Resistance

Total impedance between the ground contact at the inlet power co
and any accessible metal part shall not exceed 0.1 ohm, per IEC ¢

Diglectric Strength

The ventilator shall be able to survive 1500 volis applied from eithe
of the AC power inlet to Earth ground for a period of one minute, p

£01-1.




Appendix B -

SET Ur ! MAINTENANCE

Recommended Maintenance Schedule

The LTV Series Ventilator is designed to operate for extended periods of time with
minimal routine maintenance. The following periodic maintenance is recommended:

Hours of Service™ Maintenance Required
Before initial use . Charge the internal battery by plugging the veniilatar inte an AC power so
for 24 hours,
» Selup the ventilator/accessories per Appendix C - Insfallafion and Checko
__Eefnre connecting o « Check the ventilator for p-ln:aper operalion per App'endix £ - Instalfation and
patieni Checkour,

Whils in storage, every 2 .
maoniths

Recharge the intemal batter:;r by plugging the vertilator o an AC powar
source for 24 hours™,

Chack the Inlet Filter, clear if riaoas.-sary.

Craily -

« Check the Fan Filter, clean # necessary.
Evary 750 hours & Clean the fan filter.
ar once a month = Clean the exterior air inlet filter.

RAun tha ALARM iest in VENT CHECK or test the audible alarm.
Aun tha DISPLAY test in VENT CHECK or inspect all displays and LEDs.
Run tha Yent Inop Alam test in VENT CHECK.

Every 10,000 hours™ or  »
two years™

Fleplaﬂ_a the internal battery pack orly with Pulmonetic Systems baﬂ!ary; P/
10140™,

Calibrate the fransducers.

Replace the motor board.

Clean or replace the interior air inlet filter.
Clean or replace the . Inlet filter.

Every 30,000 hours™ .

Replace the turbina manifald assembly, '

Replace the soclenoid manifold.

Replace the flow valve.

Replace the méary knob.

Replace the O, blender.

Replace the fan assambly.

Replace all silicone tubing.

Check the thermo pads for compression and replace i necessary.

5 To check the number of hours the ventilator has been in service, see Chapter 10 - Extended Feafures,

Usage Matar,

I the battery has been deeply discharged, it may take several charge and discharge cycles before the
battery can be charged to its full capacity,

2 10,000 haur, two year andéor 30,000 hour Extended Maintenance and ventilator repair musl be perfonme
by a Pulmonetic Systems factory trained service technician.

¥ Baplacement at 10,000 hours or 2 years is based on nonmal uss of up to 200 charge cycles. The batlten
may need to be replaced more freguenily if it is being charged more often. The battery should also be
replaced any tima i fails to reach a full charge, or if the ventilator runs for less than 12 hour on a fully

chamyed battery,




Service Assistance

For assistance in servicing the LTV Series Ventilator, contact a certified Pulmonetic

Systems service technician, or:

Pulmonetic Systems, Inc.

17400 Medina Rd., Suite 100
Minneapolis, Minnesota 55447-1341

Fhone:

Customer Care Center:
Fayx:

E-mail:

Waebsite:

{763} 398-8300

{800) 7541914

(763) 298-8400

info@ pulmonetic.com
http:/fanww_pulmonetic.com

In the European Union

BREAS® MEDICAL
Foretagsvagen 1
435 33 Miinhycke Sweden
Phone:+45 31 86 88 00
Fax:+46 31 86 88 10
E-mail:-breas@breas.se
Websita: hitp:/www.breas.com

Pamn R-2 { TV Sorirc Vantilator ineratne’'s Man:




Appendix C - INSTALLATION AND CHECKOUT

Instaliation and Sctup

Unpacking the Ventilatar - Instructions

1} Inspact the exterior of the ventilator transport container for evidence of damage
during transit. If present, notify the delivering service.
2) Take the ventilator and all accessories out of the transport container.

3) Confirm the presence of all items listed on the packing slip. Motify a authorized sale
representative or Pulmonstic Systems of any discrepancias.

4) Examine all components for visible damage. If present, notify the delivering service
5) Retain the transport container far potential ventilator service or maintenance returns




Protective Boolts

Rubberized protective boots are installed on the top and bottom of all current versions «
LTV® ventilators to protect them from accidental shocks and strikes to the casing. If
desired, they may be remaved and/or re-installed using the foilowing instructions.

Upper Protective Boot

Lower Protective Bool

'@ WARNING !

Mounting Screw Use — Intemal damage to the ventilator may result if the wrong lengtf
mounting screws are used when installing or removing external accessories.
Accessories Mounting Screws - Refer to the information contained in Pulmonetic
Systems Replacement Screws Kit, P/N 11144, fo determine the appropriate accassarie:
mounting screws or accessories replacement screws location, type and length to use
when removing or exchanging external accessories on an LTV Senes Ventilator.

f'_? MISE EN GARDE

Utilisation des vis de montage — Yous pourmisz causer des dommages intemes au
ventilateur si des vis de montage de mauvaise longueur sont utilisées lors de
lMinstallation ou de la dépose des accessoires gxtemes.

Vis de montage des accessoires — Voir les renzeignements fournis dans la trousse ds
vis de remplacement de Pulmonetic Systems, numéro de pigce 11149, pour déterminer
Femplacement, le type et la longueur des vis de montage d'aceessaires ou des vis de
remplacement pour acressoires a utiliser lors de la dépose ou de I'échange
d'accessoires externes sur un ventilateur de la séne LTV.

Mnarafare Adanres
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Profective Boot Removal

Supplies/Tools Required:

= ltem @, Protective Boot, Upper {1}, PN 11421

= ltem @, Protective Boat, Lower (1), P/N 11420

« Hem @, #4-40 X 3/16" Pan-head screw (1), P/N 10438%

s [tem @, #4-40 X 1/4" Pan-head mounting screws (2), P/N 10435%
ltemn @, #4-40 X 1/4" Flat-head mounting screws (8), P/N 10430%
Item @&, Finish Washers (6), P/N 10191

Replacement Screws Kit, P/N 11149

Torque wrench (20 in-0z /0.14 Nm to 60 in-oz / 0.42 Nm range})
Fhilips-head screwdriver

To Remove the Upper Protective Boot™:

1) Carsfully place and support the disconnected ventilator in an upright position on a
clean, dry surtace.

2) Prior to removing the mounting screws, make note of where the screw is locate
in the leg of the upper boot {Upper or lower hole; per illustration on next page).

w WARNING !

Specific Boot Replacement Screw Location - One leg of the upper protective boot

has an additional screw hole {furthest from the end of the leg};

= On earlier version ventilators (screw was located in the upper hole in the leg of the
boot] the use of a 316" mounting screw is required.

« On current version ventifators {screw was located in the lower hole in the leg of the
boot) the use of a 1/4" mounting screw is required.

% MISE EN GARDE

Emplacement des vis de remplacement d'un gaine spécifique — Une patte de la
gaine protectrice supérieure posséde un trou de vis supplémentaire (le plus €laigne de
Fextrémité de la paite);
« Surles snciennes vaersions des veniilateurs (ia vis sa trouvait dans le trou
supérieur de la patte de la gaine), vous devez ufiliser une vis de montage de 3/1%°
= Surla versign actuelle des ventilateurs (la vis se trouve dans le trou inférieur de la
patte da la gaine}, vous devez utiliser une vis de montage de 1/4".

3} Using a Philips-head screwdriver, remove the two flat-head mounting screws and
finish washaers in the |legs of the upper boot () and the two flat-head mounting
serews and finish washers in the sides of the upper boat, as indicated in the
iflugtration on the next page.

®7 Gontained in Pulmonetic Systems Replacement Screws kil, PN 11149

* Refer to page C-15 for information concerning the appropriate accessaries mounting screws or
accrssories replacement screws location, type and length to use when removing or exchanging external
accessorns on an LTV Series Ventilator,




4}  Remove the upper boat and insert and thread two #4-40 pan-head mounfing screw
into the screw holas in the ventilator's back panel, as indicated in the illustration.

= Earlier version ventilators {(screw was aligned with the upper hale in the boot)
require the use of the 316" pan-head mounting screw (@).

= Current version ventilators (screw was aligned with the lower hale in the boot)
require the use of the 1/4" pan-head mounting screw {®}.

5} Insenrt and thread two #4-40 X 1/4” flat-head mounting screws (&) with finish
washers (@) into the screw holes in the ventilator's side panels, as indicated in the
iflustration.
=  Finish washers (&) should be already in place.

B) Torque tighten the mounting screws to these specified vatues {do not aver tighten 1
avoid damage to the finish washers);
=« Torque tighten the screws in the back panel of the ventilator to 60 in-oz {042

Nm)
=  Torque tighten the screws in the sides of the ventilator to 20 In-0z (0.14 Nm)

Mote screw location prior
to remaoving screw

Upper Hola {Earlier Version)
Lowar Hole ([Current Version}

; ¥Warnin
@ E’@g Earlier Yerslon use 3M67 pan-head
[9,/’ | Current Version use 14" pan-head

D £ A I A Dnrlne Vmndilnabne inAaratar's Rdanas




To Remove the Lower Protective Boot™:

1} lLay the ventilator down (front up) and use a Philips-head screwdriver to remova the
four flat-head mounting screws and finish washers in the sides of the lower

protective boot ((24), as indicated in the illustration.

2} Remove tha lower boot {@) and insert and thread four #4-40 X 1/4" flat-head
mounting screws (©} with finish washers {®) inta the screw holes in the vantilator's
side panels, as indicated in the illustration.

s Finish washers (®) should be atready in placa.

3) Torque tighten all four screws to 20 in-oz (0.14 Nm) {do not over tighten to avoid

damage to the finish washers).

Finlsh Washer to /
L Screw Orentalion

~ -

i

™ Refer to page G-15 for informalion concerning the appropriale accessones mounting SCrews of
sccessonies replacemant screws location, type and length to use when remgving or exchanging eutemal
accessanies on an LTY Seres Ventilalor




Protective Boof Installation

SuppliesfTools Required:

ltern @, Protective Boot, Upper (1) P/N 11421

ltem @, Protective Boot, Lower (1) P/N 11420

ltem @, #4-40 X 7/16" Flat-head mounting screws {8) P/N 11546
= item @, #4-40 X 516" Flal-head mounting screws (2) P/N 11534%
» ltem &, #4-40 X 1/4" Flat-head mounting screw (1) P/¥ 10430

= ltem ®, Finish Washers (8) P/N 101917

« Replacement Screws Kit, P/N 11149

= Torque wrench (20 in-oz / 0.14 Nm to 80 in-0z / 0.42 Nm range)

= Philips-head screwdnver

To Install the Upper Protective Boot®':

1) Carefully place and support the disconnected ventilator in an upright position on a
clean, dry surface.

2} Using a Philips-head screwdnver, remove the two upper back panel pan-head and
two side panel flat-head mounting screws indicated in the illustration.
= Do not remove the mating finish washers.

3) Qrient the upper protective boot (@) over the ventilator as shown in the illustration
{next page). Move the boot down into position on the top of the ventilator and aligr
its four screw holes with the corresponding holes in the ventilator back and side
paneals.

4) Insert and thread two #4-40 flat-head mountirg screws with finish washers (©)
through the screw holes in the legs of the upper boot, as indicated in the illustratior

{next paga}.

W WARNING !

Specific Boot Installation Screw Location - One ieg of tha upper protective boot has

an additional screw hala (furthast from the end of the leg);

» 0On earier version ventilators, the screw hole will align with the upper hole in the boc
and requires the use of the 1/4" mounting screw.

» (On current version ventifators, the screw hole wiil align with the lower hole in the boc
and requires the use of the 5/16" mounting screw.

* Contained in Pulmaonetic Systems Replacement Screws kit, PN 11149

1 Refer Lo page C-15 for information conceming the approprigte actessores mounting screws or
dccessorfes replacement screws location, type and length to use when removing or exchanging external
arcessories on an LTV Seres Yentilator.
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W MISE EN GARDE

Emplacement des vis d'installation d’un gaine spécifique — Une patte de la gaine
protectrice supérieure posséde un trou de vis supplémentaire (le plus éloigne de
I'extremnité de la patie);
» Sur les anciennes versions des vantilateurs, le trou de Ja vis salignera au trou
supérieur de la gaine et vous devez utiliser une vis de montage de 1/4".
»  Sur la version actuelle des ventilateurs, le trou de la vis s'alignera au trou infénieur
de la gaine st vous devez utiliser une vis ¢e montage de 516°.

Wammin

Upper Hote (Earlier Version),
use 1/4" flat-head

Lowsr Hole {Current Ver=ion},
vse 516" flat-head

5} Insert and thread two #4-40 X 7/16" flat-head mounting screws {@} with finish
washers [®) through the screw holes in the sides of the upper boot, as indicated ir

the illustration.

6} Torque fighten the mounting screws to these specified values {da not over tighten 1
avoid damage to the finish washers).
+ Torque tighten tha screws in the legs of the boot o 60 In-0z {0.42 Nm)

s Torque tighten the screws in the sides of the boot to 20 in-oz (.14 Nm)




To Install the Lower Protective Boot™:

1Y Lay the ventilator down (front up! and use a Philips-head screwdriver to remove the
four flat-head mounting screws in the ventilator's side panels, as indicated in the
ilfustration.
+ Do noet remove the mating finish washers.

2} Qrient the lower protective baot {@) to the ventilator as shown in the illustration.
Move the boot into position on the bottam of the ventilator and align its four screw
hales with the comesponding holes in the ventilator side panels.
+« Ensure the orientation arrows on the bottom of the boot are aligned up, as

shown.

4) {nsert and thread four #4-40 X 7/16" flat-head mounting screws (@) with finish
washers (&) through the screw holas in the sides of the lower boot; as indicated in
the illustration below.

5] Torque tighten all four screws in the boot to 20 in-oz (.14 Nm} {do not over tighter
to avoid damage to the finish washers).

N " Finish Washer to y
N, Screw Orlentation
-~

Orientation

ey

—

Refer o page C-15 for information concerning the appropriate accessories mounting screws or
accessofies replacemsent screws location, type and length 10 use when removing or exchanging extemal
accessones on an LTV Series Venlilalor.
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LTMILTV Mounting Brachet

It order to accommodate an LTM™ Graphics Monitor, a LTM/LTY Maunting Bracket
may be mounted on the top of an LTV Series Ventilator. If desired, it may be remaved
and/or re-installed using the following instructions.

LTMATY Mounting Block

% wARNING !

Mounting Screw Use — Internal damags to the ventilator may result if the wrong lengtt
mounting screws are used when installing of removing external accessones.

Accessories Mounting Screws - Refer to the information contained in Pulmonetic
Systems Replacement Screws Kit, P/N 111489, to determine the appropriate accessorie:
mounting screws or accessories replacemant screws location, type and lengih to use
when remaving or exchanging external accessories on an LTV Serias Ventilator.

f’?’ MISE EN GARDE

Utilisation des vis de montage — Vous pourriez causer des dommages intames au
ventilateur si des vis de montage de mauvaise longueur sont wtilisées lors de
I'instatlation ou de la dépose des accessoires externes.

Vis de montage des accessoires — Voir les renseignements fournis dans la trousse di
vis de remplacement de Pulmonstic Systems, numeéro de pigce 11149, pour déterminer
'emplacement, le type et la longueur des vis de montage d'accessoires ou des vis de
remplacement pour accessoires a utiliser lors de la dépose ou de I'échange
d'accessoires externes sur un ventilateur de la série LTV.

.




LTMILTV Mouniting Bracket Installation

Supplies{Tools Required:

ltem @, Mounting Block, LTMATV (1) P/N 11146%

ltem @, Mounting Bracket, LTM/LTV (1) P/N 11125%

ltemn @, #4-40 X 3/8" Pan-head mounting screws (5) P/N 10879*
item @, #4-40 X 5/16" Pan-head mounting screw {1} P/N 11356%
ltem @&, #6-32 X 1" Sccket-head mounting screws {3} P/N 11358
Repiacement Screws Kit, P/N 11149

Torque wrench (60 in-0z / 0.42 Nm range}

Philips-head screwdnver

/64" Allen wrench

To Install the LTM/LTV Mounting Bracket®™:

1)

2)

3)

Lay the disconnected ventilator an a ¢lzan dry surface, use a Philips-head
screwdriver and remove the five Ventilator Back Panel Mounting screws, as shown

in the illustration below.

A
!

Orient the vantilator and mounting bracket (&} as shown in the llustration on the
next page, position the bracket on the ventilator and align its screw slots with the
corresponding screw holes in the ventilater back panel.

Insert two #4-40 pan-head screws through the screw slots in the legs of the
mounting bracket as indicated in the illustration on the next page and torque tighter
to 6 in-0z (0 42 Nm).

%3 Contained in Pulmonetic Systems LTM 1o LTV Mount Assembly Kit. /N 11003,

™ Contained in Pulmonetic Systems Replacement Screws kil, PN 111449,

= Refer Lo page C-15 for information conceming the appropriate accessonias maunting scrows ar
accessones replacement screws location, type and length 10 use when removing or exchanging extemal
accassones on an LTV Series Ventilator.
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W WARNING !

Specific Bracket Installation Screw Location - One leg of the LTM/LTY mounting
bracket has a circutar notch just above the elongated screw slof;

On earlier version ventilators, the screw hote behind this slot will align in the upper
half of the slot (nearest the circular notch} and requires the use of a 5/16" mounting
SCIew.

On current version ventilators, the screw hole behind this siot wilt align in the lower
half of the slot (furthest from the circular notch) and requires the use of a 3/8"
mourting scraw.

W MISE EN GARDE

Emplacement de la vis d’installation d’'un support spécifique — L'une des pattes du
support de montage du LTM/LTV posséde une encoche circulaire juste au-dessus de lz

fente allongée pour la vis;

Sur les anciennes versions des ventilateurs, le trou de la vis & coté da cette fente
s'aligne & la moitié supérieure de ta fente {la plus proche de lencoche circulaira} ¢
vous devez utiliser une vis de montage da 516",

Sur ka version actuelle des ventilateurs, le trou de la vis 4 cbté de cette fenta
g'aligne a la moitié inférieure de la fente (la plus éloignée de I'encocha circulaire)
et vous devez utiliser une vis de montage de 3/8".

R e e S

4)

Insert three #4-40 X 3/8" pan-head screws (3} through the screw slots in the top o
the mounting bracket as indicated in the flustration and torque tighten to &0 in-oz
{0.42 Nm). To accommodate screw insertion and thread alignment, some pressure
may need to be applied to the ventilator back panel and housing.

Waring!
h.., I upper half of slot (Eardler Version],
use SME" pantwad

In lowser half of slot [Cument Version),
use 36" pan-head




5) Orient tha mounting block {D) to the mounting bracket (&) as shown in the
llustration, and align its three counter bored screw holes to the corresponding PER
nuts on the brackat.

6) Insert three #8-32 X 1" socket-head screws (@} through the holes in the mounting
block, use a 7/64" Allen-wrench and torque tighten to 63 in-oz (0.42 Nm).

Warningl
.. In upper hatf of slat (Eardier Wersion),
ze 56" pan-kead

n Iower hall of slot {Cument Verslon),
use IB" pan-head
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LTMILTV Mounting Bracket Removal

Supplies/Tools Required:

e liem ®, #4-40 X 1/4" Flat-head mounting screws {3) P/N 11430
« ltem @, #1-40 X 1/4° Pan-head mounting scraws (2) P/N 10435%
e ltem ®, #4-40 X 3/16" Pan-head mounting screw (1) P/N 10438%
+« Replacement Screws Kit, P/N 11148

« Torque wrench (60 in-oz / 0.42 Nm rangs}

=  Philips-head screwdriver

s 7/64" Allen wrench

To Hemove the LTM/LTV Mounting Bracket™:

1} Lay the disconnected ventilator on a clean dry surface, use a 7/64" Allen wrench
and remave the three mounting block screws {(®) and mounting block {(D), as
shown.

2) Prior to removing the remaining mounting screws, make note of the position of
the screw in the leg of the mounting bracket (@) with a circular notch just above the
slongated screw slot (see illustration balow}.

« On earlier version ventilators, the screw hole behind this slot will afign in the
upper half of the slot {near the circular natch) and in the lower half of the slat fc
currant version ventilators.

3) Use a small Philips-head screwdriver and remove the five ventilator back panel
mounting screws and mounting bracket, as shown.

Noie screw location prior
Lo removing SCrew

h i i
@& Upper kalf (Earfier Version)
—F Lower half {Current Version]

% ontained in Pulinonetic Systems Replacement Serews kit, PN 11149,

7 Refer to page G-15 for information coneerning the apprapriate AcCessories mounting SCrews o
accessories replacement screws location, type and length fo use when remeving or exchanging externa
aceassonas on an LTV Serias Ventilator.




4) Insert two #4-40 pan-head screws into the ventilator's back panel as shown in the
iifustration and torque tighten to 60 in-0z {0.42 Nmj).

W WARNING !

Specific Bracket Replacement Screw Location — One leg of the LTM/LTY mounting
bracket has a circular notch just above the elongated screw slot;

» On sarlier version ventilators (screw was positioned in the upper half of the mountin
bracket leq screw slot) tha use of a 316" mounting screw is reguired.

= On current version ventilators {screw was positioned in the lower half of the mountin
bracket leg screw slot) the use of a2 1/4” rounting screw is reguired.

w MISE EN GARDE

Emplacement de la vis de remplacement d'un support spécifique — L'une des
pattes du support de montage du LTRWYLTY posséde une encoche circulaire juste au-
dessus de la fente allongée pour la vis;

» Sur les ancignnes versions des ventilateurs (la vis se trouvait dans la moitié

supéneure de [a fente pour la vis sur la patte du support de montage), vous devez
utiliser une vis de montage de 316~

o Surla version des ventilateurs {la vis se trouve dans la maitié inférieure da fa fent

pour la vis sur la patte du support de mentage), vous devez utiliser une vis de
montage de 1/4"

5} Insert three #4-40 X 1/4" flat-head screws (&) into tha top of the ventilator as show
in the illustration and torque tighten ta 6 in-oz (0.42 Nm). To accommodate screw

insertion and thread alignment, some pressure may need to be applied to the
ventilator back panel and housing.

®
Y ®
A :
N
"

G Warningy
] Farlier Version use 316" pan-head
Current Version use 1/4" pan-head
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LTV External Accessories Mounting Screws Location, Type & Le
{Reference Pulmonetic Systems Replacement Screws Kit, P/N 11149)

LTV Vertilator Final Configuration Desired Lm Oty m"':r'::;m T:BT
[iEH] 3 1/4" Fat-nead Mone
. . 2 6 | 14" Fathead | Finish-washer
Ventlator, with no external accessorles installed. & 5 75 Pan-head Fry—
ey 1 | 316" Pan-head Mone
@ k] /8" Pan-head Mone
Verlifator, with LTV TR Mounting Bracket instafied [é3) 5] 1/4™ Fat-head Finish-washer
{Ref. PIN 11099 for installation instructions) €3] 2 | 38" Pan-head None
{4} 1 | 3M6" Pan-head Nene
(1) 3 | 1 Flatbead None
Ventilator, with Protective Boots installed [¢2) 6 | 7/16" Flathead | Finish-washer
{Ref. Bt 11509 for installation instructions) 3 2 | 516" Flathead | Finish-washer
) 1 14" Flat-head | Finishewasher

- Current version LTV ventilator screw loc:

'...-'-III-

Y
Counter ~\
\

4 Sink "4
rf e

Example
\Finish Washer o Flat-head /

Secrew Orientation
\ /
— -

—

- Eariler version LTV ventilator screw local

36" ([
1 [
5116 | =
=

Screw Type/Scale
Pan-head Flat-head

174" [T

516" [}

i d

7He [ o

{screws shown actual size)




Patient Breathing Circuit — Connection insfructions

1) Ceonnect the main breathing tube to the 22 mm outlet port on the nght side of the
ventilator.

2) Connect the two exhalation flow transducer sense lines to the ports marked Flow
Xducer on the right side of the ventilator. These are non-interchangeable Luer

fittings.
3} Connect the exhalation valve dnva lina to the port marked Exh Valve on the night
side of the ventilator.

|
w® )
High Pressure ke
/_ Sense Line
~-.. Sense Lino
& :._:_.. .:
“%..__ Exhalation Valve
ventilator 22mm _ "7 Drive Line
Outlet Port Adapter

% Caution !

Patient Wye Installation — After cleaning, install the patient wye in tha patient circuif s«
the proximal sense lines are onented up whife oparating.

'{% Avertissement

Installation de la soupape dPexpiration - Aprés le natioyage, installez la soupape
d'expiration dans le eircuft du patient de sorte gque les lignes de détection soient alignés

vers i haut pendant Fopération.
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Ventilator without Humidifier

1) Connect the main breathing tube to the 22mm outlet port on the right side of the
ventilator.

) CALTION:
- install circuit so
LTV Series E ﬁ@;&., conrectors are BP
Ventilator o ———= E - = i
T ; ; :§i§!Eé::”'-:-:;.:!-Z'::Z::Zi--.::!-'tl___'_—_-_}

Patient Circuit Assembly Without Humidifier

2) Connect the two exhalation flow fransducer sense lines to the ports marked Flow X
the right side of the ventilator. These are non-interchangeable Luer fittings.

3] Connect the exhalation valve drive line to the port marked Exhl Valve on the right sit
ventilatar,

Ventilator with Humidifier o _ o
1) Attach the main breathing tube to the outlet port on the humidifier.

2) Connect the humidifier circuit tube {not inchuded in reusable circuit configurations) i
the 22mm outlet port on the right side of the ventilator and to the inlet port of the
humidifier.

CAUTION:
Install circuit so
connectors are LIP

LTV Series
Vertilataor p —————

inlet |
Port 5

Port
meldiﬂm)

Patient Circuit Assembly With Humidifier

3) Connect the two exhalation flow transducer sense lines to the ports marked Flow X<
the right side of the ventilator. These are non-interchangeabie luer fittings.

4) Connect the exhalation valve driveline to the port marked Exhl Valve on the right sic
ventilator.




Oxygen Lines - Connection Instructions

For operation from a high pressure (40 - 70 PSIG) oxygen source, connect a DISS
oxygen hose o the female DISS oxygen inlet fitting labeled O2 INLET located on the le
side of the ventilator.

For operation from a low pressure oxygen source such as an exygen concentrator,
attach the low pressure adapter to the female DISS oxygen inlet fitting labeled 02 INLE
located on the left side of the ventilator. Then attach the oxygen supply ling to the hose

hart on the adapter.

% WARNING {

Disabted Oxygen Inlet Pressure Alarms - When the oxygen blending option is not
installed, the Oxygen Inlet Pressure Alarms are disabled.

% MISE EN GARDE

Alarmes de presslon d'entrée de I'oxygéne désactivées - Lorsgue l'option de
melange d'oxygéne n'est pas aclivée, les alarmes de pression d'entrée de I'oxygéne

sont désactivées.
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Pationt Assist Call System - Connection Instructions

The ventilator is configured to interface with a Patient Assist Call system requiring eithe

normally-closed or normally-open contact sets.

= If your patient assist system is Normally Open, use Patient Assist Cable, Normally
Open PN 10780.

« If your patient assist system is Normally Closed, use Pabient Assist Cable, Normally
Closed P/N 10779.

To connect the ventilator to the patient assist system:

1) Insert the telephone jack connector {RJ11-4) into the port labeled PATIENT ASSIS
on the left hand side of the ventilator.

2] Connact the jack on the other end of the cable to your patient assist system.

i, PATICHT ABSIST
ALl 1ALW

3} Test the connection by performing an Alarm test (see Chapter 11 - Ventifator
Checkout Tests) or by causing an alarm and verilying the patient assist call
activates.

@ WARNING !

tnapproved Adapters — Only Pulmonetic Systems Accessories should be used to
connect the ventilator to Patient Assist Call Systems. These accessories incorporate
safety features to reduce the risk of shock. Do not attempt to modity these arcessones
N any way.

Patient Assist Call Connector — Do not apply more than 25V mms or 32VDG to the
Patient Assist Call connector.

@ MISE EN GARDE

Accessolres non approuvés — L 'utilisation d'accessoires gui ne sont pas
expressément approuvés par Pulmonetic Systems pourrait entrainer des conditions
dangereuses. Seuls fes accessoires de Pulmonetic Systemns devraient étre utilises pow
brancher les ventilateurs aux systémes d'aide aux patients. Ces accessoires comporter
des caractéristiques de sécurité pour réduire les risques de choc. N'essayez pas de
modifier ces accessoires daucune facon.

Connecteur d’appel d'aide aux patients - Ne mettez pas plus de 25 V efficace ou 32
V c.c. au connectaur d'appel d'aide aux patients.

.




Lommunications Port

The Communications Port an the LTV Seres Ventilator allows for attachment to, amnd
communication with, accessonies such as graphics monitors or printers. Currently the
printer option is only available for usa by servica personnal.

Use the Communications Setting option in the Extended Features menu to modify the
communications protecal (see Chapter 10 - Extended Features, Communications Seltin
for instructions}.

LTM™ Graphics Monitor

The LTM™ Graphics Monitor is a thin, lightweight color graphics manitor accessory for

LTM compatible® £ TV® 800, 950 and 1000 ventilators.

= Toupgrade an LTV Series Ventilator to LTM Graphics Monitor compatibility, a
cartifiad Pulmonetic Systems sarvice technician must replace bath the internal
Analag PCBA and Memory PCBA with |LTM compatible components.

# For addional infformation regarding the LTM Graphics Monitor, contact your
Fulmonetic Systems Senvice Representative.

r
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To install and setup an LTM Graphice Monitor, refer to the LTM Graphics Monitor
Operator's Manual, P/N 11010.

By TM Gzraphics Monitor compatibility can be verified by pushing the Select bulton when the LTV Maodel
Number is displayed in the Exiended Features menu. The messarg: LTM wilf be displayed if the
ventifator was orginally manufaciured or upgraded by Pulmonetic Systems to accommodate the LT
Graphics Monltor.
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Using the Remote Alarm Cabie

Use the Remote Alarm Cable (P/N 10853} fo connect the LTV Series Ventilator to third
party remote alarms requiring a normally closed input signal terminated with a 51K chm
sarias resistor.

Becausa the LTV Series Ventilator does not include an internal series resistor in the
Patient Assist output, a special cable has besn designed which incorporates the resisto
into the cable assembly itsalf. The series resistor allows the remote alarm 1o detect anc
report bath vantilator alarms and a disconnected remote alamm cable.

{% Caution!

Remote Alarm - Always verify that the remote alarm properly reports the LTV Series
Ventilator alarms before use.

Remote Alarm - Always follow the remate alarm manufacturer's usage and
maintenance requiremants to guarantee proper function of the device.

w Avertissenient

Alarme a distance — Assurez-vous toujours que I'alamme & distance indigue de fagon
adéquate les alarmes du ventilateur LTV avant d'utiliser le ventilateur.

Alarme & distance — Suivez toujours les exigences d'utilisation et d'entretien du
fabricant de l'alarme & distance afin d'assurer le fonctionnement adéquat de I'appareil.

To connect the ventilator to the remote alarm:

1) Plug the cable's modular jack into the Patient Assist port on the side of tha LTV
Series Ventilator.

2) If the remote alarm has a female BNC plug, connect the cable directly to the remote
alarm's input cable ar connector and twist to secure.

3) If the remote alarm has a male BNC plug, insert the included BNC adapter into the
cable's connector and twist to secure. Then connect the adapter to the remote
alarm's input cable or connector.

Push in and turn

Optional Alarm Cable
Adapler

4) Create an alarm condition at the ventilator and verify that the remote alarm reflects

the alarm state properly.
5) Clear the ventilator alarm condition and verify that the remote alarm reflects the
alarm state properly.




Checking the Ventilator for Proper Operation

1} Verify that the ventilater is functioning properly by perferming the Ventilataor Checko
Tests.™

* Disconnect the patient from the ventilatar and ventilate the patient using an
alternative method before running the Yentilator Checkout tests.

2} Connect the AC adapfer to a valid AC power source. Connect the patient circuit to
the ventilator and to a test lung with a compliance of 10 mlifermHZ20 and a resistance
of 5 emfl/sec. Do not connect the Oxygen supply. Turn the ventilator on and
proceed with the checkout as defined in the following table:

Ventilator Settings and Procedure Performance Requirement

A) Configure the ventilator settings  Selected Monitors should read as follows:
as follows, and run the equipment
for at least two minutes:

Mode: Volume, Assist/Cirl
Low Press 02: Off
Breath Rate: 12

Tidal Volume: 50X

Insp. Time: 1 sac

Oa%: 21

Sensitivity: 3

High Pressure Limit: 100
Low Pressure Alarm: 5
Low Min Vol: 1.0

PEEP: Minimum

B) Set the O:% contral to 22% LOW O2 PRES alarm activates
{LTV 1000 Only)

C) Reset 0% to 21 and clear the LOW MIN VOL alarm activates
alarm. Set the Low Min Yol Alarm
to10L

¥} Reset the Low Min Yol Alarm to LOW PRES zlarm activates
1.0 and clear the alarm. Szt the
Low Pressure alarm to 80.

E} Setthe Low Pressurg Alarm to 5 HIGH PRES alarm activaies
and clear the alarm. Set the High
Pres Limit to 10 cmH.O below the
Peak Inspiratory Pressure,

F) Reset the High Pressure Limit
alarm to 100 and clear the alarm.

+ Exhaled Tidal Yolume: 383 to 633 mi
= [E Ratio:1:3.8131:4.2

« Total Breath Rate: 12 bpm

= Total Minuig Vol: 4.6to7.6L

= No Alarms

™ Sop Chapter 11 - Ventitator Checkout Tests for more information

Pana 7-22 i TVE Qariag Vantilaior Cinarafors Mani:




Ventilator Settings and Procedure

Performance Requirement

G) Connect 40 to 70 PSIG oxygen
to the unit and set tha O0,%
contral to 680. Connect an
external oxygen monitor to the
patient circuit.

{LTV 1000 Only)

External oxygen moniter should read
55 to 65% 'Dz

Ma glarm= activate

H) Reset 0x% control to 21,
{LTV 1000 Cnly}

I} Disconnsact the high pressure
sense ling from tha ventilator
(see Appendix C - Patient Breathing
Circuit — Connection fnsiructions

illustration)

DISC/SENSE alamm activates on the
next breath

J1  Reconnect the high pressure
sense line and clear the alarm

K) Change control settings as
follows:

Mode: Prassure, Assist/Cntl
Pressure Control: 40
PEEP: Max

{LTV 950 / 1000 Cnly)

Selectad Monitors should read as followss:

PIP: 36 to 44 cmH20
PEEF: 17 to 23 cmH20

L) Disconnect AC Adapter for
Ventilator

POWER LOST alarnm activates

Battery Level LED illuminates showin
the charge level

Yentilator continues to operate from
the internal battery




Ventilator Proper Operation Worksheet

SERIAL NUMBER: CONDUGTED BY:
DATE:
TEST PAGE /| MEAS, HEGUREMENT
DESCRIPTION STEP | VALUE
Ventilator Chechkout Tests (Chaptar 77 -
Alam Test 11-5 Audible alarm tone must activate
Display Test T T1e ] All displays must light except VENT INOP
Control Test 11-8 | Correcl messaoes displayed in window
I_Leak Test 11-10 “X.X PASST, Record vafue displayed
Vent Inop Alarm Test 11-12 Atarm sounded and Inop LED illuminated 15 sec’s

Checking the Ventilator for Proper Operation {Appendix C - Instaialion and Checkoul):

Ventllator Seftings:

Settings:
Mode: Yolurme, AssistiCtrd
Low Press Oy Off
Breath Rate: 12
Tidal Volume: RO
Insp. Time: 1 58
0% 21
Sensiivity: 3
High Pressure Limit; 100
Low Pressure Alarm: 5
Low Min Val: 1.0
PEEFP: Minimum

c-22
2A

Selected Monitors should read as follows:

Exhaled Tidal Volume: 383 io 633 mi

I:E Ratip: 1:3.810 1:4.2

Total Breath Rate: 12 bpm

Total Minute Yol 46t07.6L

Mo Alarms

Procedure:

Set the O2% control to 22%
LTV 1000 Onfky)

Reset O2%: 10 21 and cléé} tﬁe aiarm. )
Sel the Low Min Vol Alarm to 10 L

c-22
2B

C-22
2C

LOW 02 PHES alarm aclivates

LOW MIN VWOL alarm activates

Reset the Low Min Yol Alamm to 1.0 and
clear the alarm.
Set the Low Pressure alamm o B0,

G-22
20

LOW FRES alarm activales

Set the Low Pressure Alam to 5 and
claar tha alarm.

Set the High Pres Uimit to 10 cmH-D
below the Prak Inspiratory Pressore.

c-22
2E

HIGH PRES alarm activates.

Reset the High Pressure Limit alamm to
100 and clear the alarm,

c-22
2F

Fane (7-24
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Procedure (cont.):

c-23

External oxygen monitor should read 55 Lo

[ Connect 40 to 70 PSIG oxygen ta the
unit and set the Ox% control o B0, 2G 5§5% Oz,
Connerd an external oxygen maonilor to :
the patient circuit. Mo alamns activate.
{LTV 1000 Only)
Reset O3 control 16 21, C-23
{LTV 1000 Only) _|_2H _
Disconnect the high pressure sense ling | G-23 DISC/SENSE alarm activates on the nast
from the ventiator 21 | breath
Eeconnect the high pressure sense ling | G-23
and clear the alarm 2.4
Change controf settings as follows: C-23 Selected Monitors should read as follows:
Mode: Pressure, Assist/Cntl 2K
Pressure Control: 40 PIP: 36 to 44 cmHZO
PEEP: Max
{LTV 950 / 1000 Orly) PEEP: 17 to 23 cmH20
Disconnect AG Adapter for Ventilator ;-23 POWER LOST alarm activates
2L L

Battery Level LED illuminates showing the
charge level.

WVentilator continues to operate from the
intemal battery
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Appendix D - PRINCIPLES OF OPERATION

Overview

The LTV" Series Ventitator utilizes an electromechanical pneumatic system under the
control of 2 microprocessor to deliver patient ventilation. The following diagram and
description illustrates the major components of the ventifater and their respective
functions.

Microprocessor GControl Systemn
. Airway .
il Prus P O ff. Pres: 0?2 Pres
Kokper Xducer | Xetucor Xtucar
Exhalaton | YL __ T
Valva
+ Salenpid
- Yalve
. —| = Acctimulaltar
T Sitencer Ii
- ol Pl | ATIE3 111 & g'_ |r:|:|:;::r:;|:| " 1 Infat
- - 'i.fam - '!I“-‘! IiII!HII '-._:.:.I, ,l:l: 1k :_:_:_'luil : Fﬂiﬂr
Ellencer Nl ' i
Rotary B
COmpressor
Bypass Turhme Oxygen
Valhva Blender
1Ty 1000
— Ondy
| Over Pres
Subambient Relisf
Relef Valve Vahae

Room air enters the ventilator through 2 flexible foam Inlet Filter. After exiing the filter,
the air enters an Accumulator/Silencer where it mixes with oxygen delivered from the
Oxygen Blender. In addition, this chamber provides acoustic silencing to reduce the
Rotary Compressor input noise. Mixed gas then enters the Rotary Compressor,
where energy is added to tha gas stream as required t¢ meet the pressure and flow
delivery requirements of the current ventilation settings.

Gas exiting the Rotary Compressor output port entars another Silencer. This chambe
dampens acoustic noise from the Rotary Compressor. Upon exiting the silencing
chamber, the gas flow splits in two paths. Gas flow for ventilation diverts to the Flow
Valve, while excess flow is recirculated through the Bypass Valve to the inlet
Accumulator/Silencer. The Bypass Valve maintains Flow Valwve inlet pressure high
enough above Flow Valve outlet pressure to ensure a positive differential pressure
across the valve, yet low enough to ensure that excess energy is not wasted when
operating from batteries.




Ventilation flow entars the Flow Valve, which controls all inspiratory gas flow to the
patient. The valve is driven by a rotary actuator, and translates circular motion to a
poppet position, which in turn meters fiow to the patient. The valve is characterized suc
that gas flow is a known function of differential pressure across the valve and actuator
position. A Differential Pressure Transducer is provided to measura the differential
flow valve pressure.

Ventilation gas exiting the Flow Valve is connected to the Exhalation Valve by a patier
circuit. The Exhalation Valve providas the following functions:

1) Closes the exhalation port during inspiration to divert gas to the patient.

2} Opens the exhalation port during exhalfation to allow patient gasas to be exhausted
to the atmosphere.

3) Provides variable PEEP (Positive End Expiratory Pressure) during the exhalation
phase.

4) Measures the exhaled flow using a fixed crifice typa transducer. Transducer sansol
pors are located between the patient and ventilator connection ports.

A Differential Pressure Transducer is provided to measure the delta pressure
developed across the flow transducer. Tha transducer is autozerped to ambient
pressure and the sense lines are purged to prevent maisture migration into the
transducer.

The Oxygen Blender accepts pressurized oxygen from an external source and as
directed by the control system meters the axygen flow to meet the requirements of the
current O.% setting and ventilation flow demand. The 02 Pressure Transducer
measures inlet prassure and is used hy the blender control system o compensate the
oxygen detivery for variations in oxygen inlet pressure.

The Sub-Ambient Relief Valve allows the patient to inspire spontanaously from room
air in the event of & failure of the main vantilator system. The Over Pressure Relief
VYalve provides an independent mechanical means to limit the maximum inspiratory
prassure. Bath of these functions are physically included in the Flow Valve Body.

The Alrway Pressure Transducer measures pressure at the patient aitway and is usec
for a feedback signal during the delivery of pressure breaths.
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Appendix E - EVENT TRACE

Tha Event Trace is a list of events recorded by the ventilator. These events may be normal
conditions, such as turning the ventilator on or off, or alarm conditiens such as HW FAULT

or HIGH PRES.
= Initial occurrences of events are recorded the first time they occur after power up, alang
with the date, time and associated data, if any.

= A second accurrence of the same type of event (same event code) will be recorded as .
separate line item along with the latest date, time and associated data. The quantity of
oceurrences is increased by one (1) (i.e. & quaniity of two {2} will be displayed)).

Note: Additional occurrences {3™ or more)} of the same type of event will update the
secondary occurrence line itemns with the latest date, time, and associated data.
The quantity of cccurrences will be increased by one (1) for each additional
occurrence (i.e. the quantity of 2 will be increased to 3}

To view the events:
1) Enter the Extended Features menu by pushing and holding the Select bution for 3
seconds.
2) Tum the Set Value knob until EVENT TRACE is displayed.
3) Press the Select button while EVENT TRACE is displayed.
« xx:eventname is displayed.
« axis the chronological number of the event occurrence.
» eventname is the name of the event.
4} Press the Select button.
» xx:EyCz is displayed.
s xx is the chronological number of the event occumence.
» ¥ is the event code number of the event.
«  zis the quantity of cceurrences since power up'™ (for software versions 3.01 or
earlier);

s Faor software version 3.11, a quantity of 1 is displayed in the iniial occurrence
recondings and a quantity of 2 or more in the secondary cccurrence recording

of the same type of event.
5) Press the Select button.
= xx:evehtdate is displayed.
+  xxis the chronological number of the event occurrence.
+« eventdate is the date™ of the first occurrence {for software versions 3.01 or
earlier};

+  For software version 3.11, the date of the first occurrence is displayed in the
initial pecurrence recordings and the date of the latest occurrence in the

secandary nccurrence recordings of the same type of event.

"1 Thg maximum number of cocurrences recorded is 255,
1 Date is displayed in the currently selected date format.

- — I . - Lom -ua . e —__




6) Press the Seiect bution.
«  xx:hh:mm:ss is displayed.
» xx iz the chronological number of the event occurrence.
«  hh:mm:ss is the time of the first occurrence {for software versions 3.01 or earliar)

= For software version 3,11, the time of the first occurrence is displayed in the
initial occurrence recordings and the time of the latest occumence in the
secondary occurrence recordings of the same type of event.

7} Press the Select hutton.
« xx:data is displayed.
= xxis the chronological number of the event occurrence.

= datais the data associated with the first occurrence of this event {for software
versions 3.01 or earlier};

« For sohtware version 2.11, the data associated with the first eccurrence is
displayed in the initial occurrence recordings and the data associated with the
latest occurrence in the secondary occurence recordings of the same type of
event,

For some events, the data fiald will be blank.
£) Press the Select bution to return to the initia! display.
9) Turn the Set Value knob clockwise or counterclockwise to view other events.

10} To exit the EVENT TRACE, turn to EXIT and press the Select button or press Control
Lack.

For more information about how these codes are used, see ithe LTV Serfes Ventilators
Service Manual (F/N 10665) or contact a certitied Pulmonetic Systems service technician,
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Event Codes

This section includes a list of the event codes that can be recorded in the Event Trace.

Event Codes by Code #

Code E::: Event Associated Alarm
o ‘UEN‘I’I‘I . Power on h ) MNong
a2 YENT U. Power off Mong
ﬁ3 HOUR MTR S.:-zt hour meater . MNone
D4  VENTCHK  Setventcheck ' Enterod VENT CHECK modk
05 APNEA. 1 Apnea mode entered APNEA
06 AFPMEA O Apnea mode exited APNEA o
o7 CIAC DIS Circuit dist:unna-:t oecumed DISCISEHSE
68 HIGHDIS  High side disconnect DISC/SENSE
" 09 LOWDE  Low side disconnect DISG/SENSE
10 DISC O Cireuit disconnect exited - DHSCISENSE
11 . BATMFT1 Intemal battery empty DGEI.JI'I'EC' I?;AT EMPTY
12 EAWF’TCI Internal battery empty axited BAT EMPTY o
13 BA'IIDW 1 lnternél I:naﬁeryr low nc:currad. BAT LOW o
14 BATLOWO internal battery low exted BAT LOW -
15 EXT LSTH . Extemal power lost ocourrad FOWER LOST
16 EXT LSTO External power Iﬂ;.;l exited POWER LD-ST
o 17 EXT L Exlernal powar Iuv.; D:éurred POWER LOW .
18 EXT LOWD Exlernal power low exited POWER LW
19 XDGFLT1  XDCR fault oocurrsd " XDCR FAULT
20 XDCFLTO  XDCR fault exited "XDCR FAULT
M {'_‘1-2 LOW 1 DE pressure low oocurred " LI‘CZI"..I"I.Ir {2 PRES -
27 O2LOW0 O pressure low exited LOW 02 PRES -
23 DE HI 1. ke pressure high ocourred HIGH dE PRES
24 O2HI O ra prassure high exited HIGH 02 PRES
25 DEFAULTS Defaults, or Set t)efauﬁs oocurred DEFAULTS f DEFALLTS Slé
26  NOGAL No calibration data found NO CAL DATA
.2? FAM FLTY Fan fault ocourred HW FAULT
28 FAN FLTQ Fan fault exited ) HW FAULT
29 ' NA ) a
30 N/A -
a1 INTRRPT!  Spurious interrupt occurred MS RESET B




Event

Code Name Event Associated Alarm
32 INTRRPTS Spuripus intarrupt occumed LS RESET
33___ AD MMTOH ADC mismaich HW FAULT
3 AD MTCH?1 ADC mismatch ocecurred HW FALLT
3  ADMICHO  ADC mismaich cleared HW FAULT
36 SYNC ER1 o Stepper motor lost sync uc:rurrad HW FaAULT
a7 SYNGERO  Stopper motor lost sync exited HW FAULT
33 HOME ER1 Stepper motor home failure ocourred Hw FAULT
39 HOME ERD Slepper motor home failure exited o HW FALLT -
40  EEPROM EEPROM degraded HW FAULT
41 CRC ll._l'[emury&h[} check faifed o RESET
42 HIPRES1  High prassure ocourred HIGH PRES
43 HI FRESG High pressure exitad HfGH FRES
14 TEM ISTF Turbine immeadiate stop cccurred HIGH PRES
45 TEMN ZERC Turbine 521 o zero flow occumed ) i—i!GH PRES )
4 TBNESTP Turbine ¢ emergency stop occumed HIGH PRES
___&;-—LC.);H_{I’E 1 .Luw minute volume Dc:;:mm-sd LOW MIN VOL

48  LOWVEG  Law minufe volume axitad LOW MIN VOL
49 L PRESA L.ow peak pressure ccoumed LOW PRES
LA L PRESQ Low peak pressure exited LOW PRES
51 CLREVNT  Eventlog cleared T A o
52 CLRCTRL _ Control seltings cleared ) A o
53  SETDATE  Date set o A

" s4  SETTIME  Timesst N
55  CLAUSAG  Clear the Usaga Metar NIA
bE STACK Stack overflow detected RESET
57 POST POST failure RESET
5 RUMNAWAY Code runaway detected RESET o
58 WDOGTST  Watchdogtestrun Inop S
60  GLRCAL Calibralion records deared NiA o
51 - XDCR.I-\.IAFI Faulted transduc:er s average autozero valug  XDO FLT

) -_52" S XIi)CFI WD Faulted transl:lucer 5 avarage autozerg value  X0DC FLT1

. E:i .“}{_IjCFi Bl Faulted transducer's average autozero value  XDC FLT1

G4 XDCHE AIR Faulted transducer's average aozero value XD FLTH
Gh ADCT VAL Primary channe! mismatch fault valus HW FAULT B -
G TBEN HSTOR Turbine Hold Stop occurred o HIGH PRES
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Event Codes hy Event Name

Event

Name Code Event Associated Alarm
ADG1 VAL 65  Primary channel mismatch fault value HW FAULT i
ADMMTGH 83  ADC mismalch HW FAULT
_AD MTCHO 35 ADC mizmatch cheared . HW FAULT “
~ AD MTCH1 34 ADG mismatch occurred HW FAULT
APNEA 0 06 Apnea modse exited APMEA
APNEA t 0L . Apnea moda eﬁtered AFMEA -
BATLOWO 14 Intemal battery low exited BAT LOW
BATLOW 13 Intamal-l:r&tlﬁry low ur::c:u.n‘ed BAT LOW .
_éAmFTﬂ .1 2 Intemnal battery empty euited ) BAT EMPTY
_B;ﬁ.TMPﬂ i1 Intermal batter'_.r empty uccu.rred “BAT EMPTY
GIRC DIS 07  Circuit disconnect occurrad DISC/SENSE
CLA CAL . 60 Calibration nac:urds. cleared MiA
GLRCTRL 52 Control settings clearad MiA o
CLR EVWNT " 51 Event log cleared . A,
CLR USAG 55 Claar the Usage MBTE.F MNYA,
CRC 4 I".I'Iarnur'_.r.CFIG check failed RESET .
" DEFAULTS 55 Defaults, or Sel Defaults occurred DEFAULTS / DEFAULTS, 5
_DISC 4] 10 - Gircuit disconnect exjted DISC/SENSE
EEPF{DI'I.I'.t 40 EEPROM degradex HW FALULT
EXT LOWG 18 Eﬂemal power kw exited POWER LOWY
EXT ani 17 Extemal powear low occlimed POWER LOW o
EXT LSTO 16 External power lost exiled POWER LOST )
EXT L5T1 15 Extemal power lost accurred POWER LOST i
FAM FLT1 27 Fan fault cecurred HW FALULT
FANFLTO 28  Fan tault exited HW FAULT
. HI PRESO 4.13 High pII'ESS-LII'E! exited ) HIGH PRES
" HI PRES1 42 High pressure occurred HIGH PRES
“HIGH DIS 08 Hign side distonnest DISC/SENSE
HOME ERO 39 Slepper motor home lailure xited HW FAULT
HOME ERA 38 Stepper motor home lailure cosurred H¥Y FAULT R
HOUR MTH 03 Se.t |'IU-1I..II‘ meter MNone .
INTRRPTQ az Spuricus interrupt -::E;c:urred LS RESEf
INTRRPT1 31 Spur-i.uus inetmpt coocemed M3 RESET




Event

Name Code Event Associated Alarm
LO PRESO 50  Low peak pressure exited LOW PRES
L PRES 49 Lo P;:-.i.i; pl‘ESSLII'ﬂ occurred - LOW PRES
LCW DIS 09 Low side disconnect DISC.-';";:‘::ENSE
LOW YE O 43 Low minute volume exited LY MIN VOL
LDVI.-I' ‘U'E 1"- ___4‘:' Low minube volume ooctimed LOW MIN VOL
NO CAL 26  No calibration data faund - NO CAL DATA
O2HIG 24 C:: prassure high sxifed o . HIGH 02 PRES
O2Hii 23 Os pressure high occurrad HIGH (2 PHEE -
02 LOW O 22 D= pressure low exited LOwW 02 PRES
D:'»_‘LDW 1 21 O pressure low cecurred LOW 02 PRES
POST " 57 POSTfailure o RESET
RUNAWAY 58 Code mnaway datected RESET
SET DATE 53 Date set I
SET TIME 54 Time set M/A
STM_:I:'.' 56 Stack overflow detected RESET
SYMNC ER1 36 __Stepper ot last syne occurned HW FAULT
" SYNCERO 37 Stepper motor lost syne exied HW FAULT
TBM ESTP 46 Turbine smergancy stop o::c:urred ) HIGH-FHES
- v e
29 MNiA o
TBMN HSTOF 66 Turbing Hald Sop occurmed HIGH PRES
. TENM ISTP 44 Turbine immediate stop ocourred HIGH PRES
TN ZERO 45 Turbine set to zero flow vecurred HIGH PRES
VENTG 02  Poweroff o None
VEMT 1 o1 Powear on - Hone -
VENT CHK R4 Setventcheck Enterzd VENTC‘HI;:K mod:
WDOG TST 59  Watchdog test un " Inop o
XDC FLTO 20 KOCR fault exited XOCR FALLT
XDCFLTH 19 XDCR fault occurred HDCRH FALULT )
XOCRH AIR . . E-;r ) Faulted transducers average autozero value XD FLTT
XDCR Bl ﬁ:& . Faultedt;‘ans:ducers average suloZers value XD FLTA
XOCR NAR 61 Faulled transducer's average aviozero value  XDC FLT1
XOCH Wi 52 Faultad tmnsduoﬁ;'s average autazers value }(IjC FLT_1 S
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Appendix F - GLOSSARY

TERM DEFINITION

AC Alternating Cumrent.

Airway Circuit Th.e airway tubing that connects tha vemilafar and the patient.
Alrway Pres_sure Tﬁe airway pressure measured at the exhalation valve.

Airway Pressure
Display

A bar graph type display composed of 80 LEDs. This display shows
the real-time airway circuit pressure from -18 cmHz0 to 108 cmH,0

Alarm

An audible and visual announcement that an alarm condition has
been met. Audible notification includes an oscillaling or continuous
tone. Visual noiification may include flashing displays, illuminated
LEDs, and fext messages shown in the display window.

Apnea

Apnea happens when the time between breath starts exceeds the
sef apnea imterval.

Apnea Backup
Ventilation

Apnea Backup Ventilation begins when an apnea alarm occurs and
continuss uniil the patient initiates 2 consecufive breaths or the
alarm is canceled by an operator. Apnea Backup Ventilation is give
in the Assist / Cortrol mode.

Apnea interval

The maximum petiod of ime allowed between breath starts. If the
time batween breath starks excesds this interval, an Apnea alarm
ooCUrs.

Asslst f Control Mode

A mode of ventilation where the patiant receives a minimum numbe
of machine and assist breaths. The available breath types are
Volume Control and Pressure Control.

* Assist Breath

A volume or pressure braath that the patient triggers, and which is

then controlled and cycled by the ventilator. Assist breaths may
occur in Assist / Control and SIMV modes.

Autozero The procedure for determining the transducer zero offset for ambies
pressure.

Bias Flow A constant strearn of gas through the patient circuit during the
exhalation phase of the breath.

bpm Breaths Per Minute.

Breath Period The time befween consecutive ventilator started breaths. The

Breath Period is determined by the Breath Rate per minude setting.
For instanca, a Breath Rate of & would give 2 Breath Period of 10
seconds (60 seconds divided by 6 bpm).

Breath Bate, monitered

The quantity of breaths given per minude; includes all breath types.

(1}

Breath Rate, set The minimum quantity of maching breaths given in 2 minute.
BTFPD Body Temperature, Pressure Dry.

Circuit See Airsray Circuit,




TERM DEFINITION

Circuit Pressure See Ainvay Pressure.

cmH,O Centimeters of water. A unit of measure for prassura.

Control Mode A vertiation moda whers tha ventilztor delivers maching breaths at
a setrate, In Gonlmt Maode, pafient triggers are not allﬂwed

CPAP Confinugus Fosrtwe Airway Pressurg. The UEﬂtI|Eltﬂr continuously
maintaing Positive gas pressure through the patient circuit during th
entire breath cycle.

CPAP Mode A ventilation mods where the patient triggsers all breaths. Available
breath types are Pressure Suppor and Spmtaneuus

Display Window A sel of 12 dot- matrm dlsptays used o show munlturecl data alarm

messages and Extended Feature menu items.

EEPROM Electrically Erasable Programmable Bead Only Memory.
Monvolatile electronic memaory that is used by the ventilator to
maintain calibraion data, controf seting and olher dala when power
15 not applied 1o the ventilator,

Event Any condifion noted in the ventilators event trace.  This may include
both error conditions and nomal cperational evenis.

Exhaled Tidal ¥olume See Tidal Yoluma,

Expiratory Hold A manesuver which holds the expiratery phase of a delivered breath
for a duration sufficient to determine the AutePEEP of a patient.

Extended Features A set of ventilator controls and options that are not associated with
fromt panel comtrols. Extended Features are accessed through a
menu shown in the display window.

f See Breath Rate, monitored.
Flow The velocity of gas delivery to the patient, quantified in Ipm.
Flow Trigger A patient effort in which the amount of bias flow routed into the

patisnt’s lungs exceeds the Sensitivity setting. A flow trigger will
result in delivery of an Assigt or Patient breath, according 1o the
ventilation mode.

I:E Ratig, monitored The ratio of the inspiration period to the expiration pariod for a
breath. The lessar vaiue is nﬂrrnalizad to 1.

Inspiratory Hold A maneuver which halds the lnsplratnry phase of a volume defwered
breath for a duration sufficient to determine A Pres pressure and
static lung compliance of the pafient.

L Liters

Leak Compensation L eak Compensation improves triggering when a circuit leak is
present

LED Light Emlttlng Diode. An indicator that is illuminated on he front
panel.

Ipm Liters Per Minuie. Flow rate.
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TERM

DEFRNITION

Machine Breath

A volume or pressure breath that is starled by the operator or the
ventilator, and is controlled and cycled by the ventilator. Maching
Breaths may ocour in Control and Assist / Control modes. The
operator may causa a machine breath in any mode using the Manuz
Breaih Button.

Manual Breath

A Machine Braath inifiated by thé cperalor pushing the Manual
Breath Button.

MAP

Mean Airway Pressure,
mohitored

Maan Airway Pressure.

The average airway pressure over a senes of breaths.

Minimum Exhalatlon
Time

The minimum time required far exhalation is 348 msec. Control
settings are limited to ensure the Minimum Exhalation Time is
provided. Breaths may not be triggered during the Minimum
Exhalation Time,

The minimum time required for ingpiration is 300 msec. Control

Pressure, monitored
{PIP)

Minimum Insplratory

Time setftings are limited to ensure the Minimum Inspiratory Time is
provided.

Minute Yolume, The todal volume exhaled by the patient for the last 60 seconds. VE

monltored { VE ) is refreshed at the conclusion of gach breath and is based on the
last 8 breaths.

msec Millisecond: One one-thousandth of a second.

Non Volatile Memory Memary that is retained when ventilator is in Standiby mode or
powered off.

0O, Oxygen.

Patient Breath A Pressure Support or Spontaneous breath that is started by the
patient, controlled by the ventilator and cyeled by the patient.
Patient breaths may oceur in SIMY and CPAP vendilation modes,

Patient Etfort Inspiratory effort by the patient.

Peak Inspiratory The maximum circult prassurs occurnng during the inspiration and

first 300 ms exhalalion phase of & breath. PIP is measured at the
patient wye.

PEEP
PIP

Positive End Expiratory Pressure.

Peak Inspiralory Pressure,

Pasitive End Expiratory
Fressure, monitored
{ PEEP )

The circuit pressure measured at the end of exhalation. PEEP is set
using the mechanical PEEP valve on the exhalation valve.

POST

turmed on to vernify it is operating correctly.

Pressu_.re: Controf Breath

A rmachine or assist breath where the circuit pressure is elevated to
a operator-set pressure for a operator-set period of time. Pressure
Control breaths have an optional flow termination criteria,




TERM DEFINITION

Pressure Support Breath A patient breath where the circuit pressure is raised fo an operator-
set pressure and maintained until flow decreases to an operator-set
percentage of the peak flow achieved. Pressure Support Breaths'™
may also be temninated by an operator-set maximum fime, or by
exceeding 2 breath periods.

PSIG Pounds per Square Inch Gauge. A unit for measuring pressure,

rpm Revolufions per minute. Turbine speed is measured in rpm.

E";t:rnlllng, Monitor Data
Display

Allows the user to display the monilored values statically or
automatically scroll them. While scrolling is active, each monitored
value will be displayed for 3 seconds then the next value will be
automaticzlly dispfayed.

SIMV

SIMV Mode

Synchronized Infermittent Mandatory Ventilation.

A ventilation mode where 2 minimum number of Machine or Assist

breaths are given, and the patient is allowed to trigger additional
Patient breaths. Available Breath types are Volurne Contral,
Prazsura Conirol, Pressure Support, and Sportaneous,

Spontaneous Breath

A breath which the pafient starts and gycles. Spontaneous Breaths
arg cycled at 10% of peak flow, set variable time termination, or
when they exceed 2 breath periods.

Tidal Valume, monitored
(Vte)

The exhaled volurme quantified at the patient wys. Exhaled Volume
is measurad for ali breath types.

Total Hreath Rate

See Breath Rale, monitored.

Transducer A measuring device. Transducers can be used to quantify flow cr
pressure.

Yeake A monitar that displays the calculated peak flow for Volume Control
breaths, Vealo is calcutaled based on the set Tidal YVolume and the
Set Inspiratory Time.

VE See Minute Yalume, monitored.

Volume Control Breath

A machine or assist breath where a operator-set volume is defivered
over a operalor-set time. Flow is delivered in a decelerating
waveform where the peak and final flows are cakulated so that the
final flow is 50% of the peak flow.

See Tdal Yolums, monitorsd.

"™ Praggure Control and Prassure Support breaths do not compensate for PEEP. Delivered preasure is
controlled by the Pressure Control setting and is not affected by the PEEP seffing. ie.; A Pressure
Contral setting of 20cmi:0 and 5 PCEP setting of 10emH:0 results in & maximum deliversd pressure of

20emH:CH
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Appendix G - INDEX

AC Adapter e e e e 1822
AC Power SOUrCa.. ... wweeeceesne oo 142
Active AT ... 6-29
Airway Prassure Display ................ See
Displays:Airway Pressure
ALARM ... 114, 15-20, B-1
ALARM OP .o s 10-3
Alarm Dperatmns - .16-3
Alammn Test... 1 1-4 15—2(} B-1
ALARM VDL e eeeraen e aenenn - 10-3, 1520
Alarm Yolume 1!}3, 15-20
Alarms
APMNEA ... 4-2, 4-3,9-2, 10-3
APNEA xx bpm.___ ..o 4-2, 4-3, 92
BAT EMPTYE-E
BAT LOW .. SRDTORPRL « &
Clearing. .. TP - »d s
DEFAULTS ...9-6, 15-19
DEFAULTS SI:—I' .98
DISCISEMSE... 9 Q 15—1? 15—18
HIGH &2 F'FIES,..... .9-10, 15-3
HIGH PRES 6-4, &11, 10-4, 15-2, 15-
16
HW FAULT .............5-12,13-2,15-18
LMV LPP OFF oo v e 815
Lmiv OFF ... TPUUT - L
L OCKED... 55 9-16
LOW MIN “u’DL ...8-11,917,15-2
LOW 02 PHES .3-158,15-3
LOW PRES .. IIE-12 9 19 10-4, 15-2
L¥P OFF .. N .-9-20
NC CAL.. E 1 g-21
NO CAL DATA...,..............9—21, 15-18
POWER LOST ..o @322
POWER LOW......cooeere e 3723
REMOVE PTNT ..o 5724
RESET .o voeveccevrere oo e 325, 15-18
Silencing....._........._....,........,,...._..6—29
WARMIUP 360 i eecenieee e 97260
¥XDOR FAULT .. 827, 15-18

Apnea ... e A2, 423, 9-
Apnea Bat:kup .. 4-2 4-3,45,9-
Apnea Backup Flata SUUTRURR.
APNEA INT .- oeecerreecrianseeeeneens 107
Apnea TRI= 22 PR - 2 L
APNEA xx BTl oo e -2, 423, 9-
Assist / Control Mode ... 4-
Assusthnntmh’SlMWGPAP Mode ......6-
Audibie Alarm Test... PR & B
Audible Alarm 'v'niume R
AULOEYCIING. coe o crne s ninaee oo 15
Automatic Scralling ... -8
Automobile Cigarstte IJghter Adapten
7
AULOZETD oo eeevnemenenee e 32T, 107

Backup Pressure Trigger....See Trigge
BAT EMPTY oo eeeeeisree e neenne =3
BAT LOW . e somr e oo e g
Battery . See fntermal or Exfernal Batie
Battery Charge Status... 74,14
Battery Level ... ¥
Bias FIOW - veeee oo eeee e cemrmes cecminnn oo 4
Blanked Contrals, Dlsplays £
Boot, Installatian... . C
Boot, Rermnoval ..o i C
BOOLS. ... oveveee s eene e snmnceeeisseneneseene o
Breath Type
Prassure Cortrol. ... e
Pressure SUpport ...
SPOMANBOUS .cvivecerrras s rnns oo
oaltme Control .
BUHON COMIOIS oo o eeeesceeccnen oo orsen et

C

Calculated Peak Flow _ ... 6-30, 82,1
Calbration... e eneen e awannee |
Car Lighter Adapter e B
Cautions. .. .
Charge Status ..,..?-4, 14—1, 14




Checklist, Ventilator Settings........ 12-10
Checkout Tests ..o 1141
Cigarette Lighter Adapter i 147
Cleaning.. . e 1341
ExhaEattDn Valve e 135
FanFilter ... ... ... 13-2, B-1
Inlet FHer ..o e
Heusable Fatient Circuit ... 13-5
Water Trap ... .13-5
Clearing Alarms _____ See A.farms G-‘earmg
ComPort . e, . C-20
COM SETTING 1[113
Communications Port_. ... C-20
Communications Setting ..... 10-13, C-20
Compensation, Leak ._..._.._........10-10
Connecting to a Patient..................12-2
Continucus Flow ............. See Bias Flow
CONTROL 11-¢
Control Leck............ 5-6, 8-3, 8-16, 15-3
ControlMede .41
Contral Tegt i 11T
Contro! Unlock ..., 1012
Controls ... 51, 52, 5-3, 6-1
Assist/Control/SIMV/CPAP Mode ..6-1
Blank .....oooecoee e 5
Dashes.................ooB5-5
Dimmed.. o4, 1523
F[ashlng 95
High Pressure Limit . 4 5 152
Inspulr.'fltq::-ry.lr Time.. ..B6-10
Limiting. .. 55
Lack... 5663916 1{]12153
Low Mlnute Volume .. 611, 15-2
Low Pressure..____________________6-12, 15-2
Low Pressure Dz Source ....6-13, 9-10
Manual Breath .. B-17
Q0% .- ETE 153 15-4
On/ Standby vreeeerncnnennsen. G20
PEEP Valve ... 5-21
Pressure Cor‘rtml...,.,,.,,.,..,..6—22, 15-2
Fressure Support................6-24, 15-2
Select. . ... . B-20
Sensitivity .o e 27
Set Value Knob....................53, 6-28
Setting .. P .
Silence / FiE";Fi [URUY o -, |
Tidal Volume .. 5-3[}
Unlozk .. e 10-12
Volume I F‘ressure MDdE LB-31, 154
CPAFMode ... . 44
SetlUp . 127

FPage G-2

L TV® Series Ventitator

CRC.. P |- 1Y
CTRL LINL'DCK LL10-12, 15

Dashesin Display ... 5.
Date .. v e een e 10-14, 1041
DATE FDFIMAT I | 2 |
Decelerating Wavefurm
Cefault Controls Seﬁlngs .8
Cefault Extended Features Se-ttmgs 8-
DEFAULTS .. .8-6, 15-1
DEFAULTS SET .9
Dimmed Controls, Displays ...... 5 4 15
DISCISENSE .. -89-9, 1517, 15-1
Disconnect, Sense Line... NURUN + &
DISPLAY ... 11-5 15 2{] B-
Display Language ... i 10-1
Cisplay Select ... ?—1, 11—8, A-
Display Test................11-5, 15-20, B-
Display Window............cceen. -
Dizplays ... S 5 1 7-
Airway Pressure ________________ ? 1, 1{] 1
Battary Laval .. S PPRPR
Blank .. - 5
Charge Status SRR
Dashas .. 5-
Dlmmed e
External F'uwer S £
Flashlngﬁ
NPPY Mode. ... .. 7
Fatient Efor......co e e -
Ventlnop. ...
WiIndow. ... e P

Effot LED ....cooeee e B2
ETTube.. e e 152
FventCodes ... ..o E-
Event Trace.. ... E=
EVENT TBACE....cccooovee v eevvecveeenne E-
Exhalation Valve . ... .13

Cleaning ... S, : X
Exhaled MII‘IUtE 'u'nluma PP,
Exhaled Tidal Yolume 8-2 8-
EXIT... ST & £ 1
EXP HDLD .6 5, A-
Expiratory Hold E 5 E 8 A-1, F-
Extended Features 5 3, 6-24, 6-28, 1D—

MNavigation ... J10-

Operator's Manus:




External Battery...............c.coiieien 0 1423
Disposal.......ccooevevveereece 144, 14-5
External Power............... 7-5, 14-4, 14-8

f 82,83

Fan Filter... ..13-2, B-1

Rashing Gnntmis Dlsplay*s .55

FLOW TERM 3-4, 3-5, 6-22, &24. 1{]-?,
10-9

Flow Trgger........ccwe..... 588 TrHggers

G

General Checkaout
Workshest C-24
Graphics Manltnr LTM ......G-EG

H

Help ... " werereee e 2-3, B-2

HIGH D.’-.‘ PHES veeenen3=10, 15-3

HIGH PRES ... 6—4, 9 11, 10-4, 15-2, 15-
16, 15-17

High Pressure Alarm Delay ........See HP
DELAY

High Pressure Limit................14-5, 15-2

Hours in Operation _.....ccoveeren. . 10-13

HP DELAY ... 104, 1516

Humidifigr............... . .. C-17

HW FAULT......... s 12 13- 2 15-18

IE Ratio v 82, 8-4
Inactive Alarm __.......ccoeevreeeeee.... 86220
bnfat Filter ... oo e e 1323, B=1
INSPHOLD......oovveee e 67D, A
INSP/EXP...oerce e B-5, 6-6, 6-8
Inspiratory Hold .. w...B-6, A1, F-2
Inspiratory TIrI"IB S .5-10
Ir15|;:-|r.atu::rg,.n"qu::wa’u::-ryr 6 5 E B E-B 9-7,
A-1
Internal Battery...........occcoec 111
Battery Life ... 14211
Charge Status........ ...l 14211
Charging. ... cceeeevvecce oo 14211
Disposal..... e e 1411

LANGUAGE .................. L1012
LEAK.. .o 11 9 15-21

| gak Compensation .............. 10-10, F+
Leak Test..coooeevee e 11-9, 1522
Limiting - 995, 15-3, 15~
MY LPPOFF ... B
LMV OFF ... L3-1
LDCKED.,..,..... . 5 B 9 1E 15-
LOW MIN VOL.... 611 9-17, 15-
Low Minute Unlume......,ﬁ—ﬁ, G-17, 15-
LOW Q2 PRES ... ......0-18, 15-
Low Peak Pressurs Alamn........See LP
ALARM, See L ow Pressure Alarm
LOW PRES......... B-12, 9-18, 10-4, 15«
Low Pressure Alamm......5-12, 10-4, 15=
Low Pressure O, Source.........6-13, 9-1.
LPP ALARM. ......conereeeeee o 8-12, 10
LPPOFF.....oo e v 9-z
LTM Compatibility ................ccoens 10-1
LTM Graphics Manftor................._. C-z
LTM/LTV Mounting Bracket.............. C-
LTM/LTY Mounting Bracket, installation
oy |
L'i'MILT‘u’ Muuntmg Bracket Hemwal(:
13
LTV/LTM Power Splitter Cable
Assambly......cooeeeinn 1441
LTVAQ00 e vceee e e 1041
LTVEOO0 .o eee e e 101
LTVIOSO ..o ceee v e e s mneanene 101

Mainienanoe . . B-
Manumeter..,. See D:sp!ayﬁ Amva
Frassure
Manual Breath Button ... ..6-1
MAP .. E-E B-
Mesan Almray Pressure B2 8-
Message Window . See D;spfays Windon
Minimum Exhalation Tima .. S
Minimum Inspiratory Time .. PR, &
Minutz Valume.. 8 2 a8-
Mode Burtuns.,...-........._........ 5=
Madel Number .................. 1{} 1
Modes .. cenaes . =
Apnea Backup 4 2 4 3 4-
Assist / Control .. LA
Guntrul,..............................,...........4-
NPPV e A6, 101
PFrASSLUMe . eeveeene e e e e 47, B-3




SIMY .. .42
1'n.;l'erun"ne . 4 ? E-31
Monitor Wmdew See D;sp!ays Window
Monitor, LTM Graphics... - G-20
Monitored Data ................. See Monftcrs
Monitored Data Dispieye. . B-26, 8-2
Monitors .. .6-26
Cefeuleted Peek Flew B-E, 8-4
Exhaled Minute Velume.,.........,.....8-3
Exhalad Tidal Volume.............8-2, 8-3
f 8-3
IE Ratio.....c.oov v 8-2, 84
MAP .. e 822, 8-3
Mean Anmey Pressure ....8-2, 8-3
Minute Volume........... ... .82
NGO GAL 9 21 15-18
Peak Inspiratory Preeeure ..... B~2 -3
PEEP . 8-2 8-3
PiP _. SO . LI S
Total Breath Hate ................... 8-2, 8-3
Veale . B2 B4
L (- T, B-2, 8-3
Mounting Bracket, LTMALTV. ... C-0

N

MO CAL .......................5-1, 9-21, 15-18
NMOCALDATA ... g-1, 1518
Mon-Invasive Positive Pressure
Vantilation................ See MPPVY mode
NPPV Mode ... W6 10-11
Indicator............... ..7-B
Murse Call ...._..__. See Peﬂenf Ass:sr Ce.*.*

OxBlead In.......ocovvovviriiieens .6-16
% i s 6 18 15~3 15-4
On { Standby Button . creeeeeen 620
Operating Precedures.....................12—1
Connact foa Patient ... 12-2
SetUp CPAPMode ... 12-7
Tum O . e 129
Operating Theory ...........................D-1
Oxygen
Blending ... viersenenn B-18
Ceneentretlen Bleed In S 2 |
Concentrator... 6—13
Connecting C-'IE
SOURCE e e 222

M A

FTE B VP mmdil e

Patient Assist Call...eee e oo ee e &-1
Fatient Circuit
Connecting ... e ©-1
Humidifier .. ST &) |
Patient Con neenen et 12
Fatant Eﬂert................ E 2? 7-
PC FLOW TERM.. 2-4, B- 22, ‘IE! -7, 10-¢
152
Feak Flow .. 63
Peak Ir‘|5|:=|r-51‘ﬂ:lrj.|r Pressure ..E -2, 8-
PEEP Valve .. 62
PEEP, Monttored. ... 8-2, 8-
FPIP.. ceerrenemee e eee e B2, 8-3, 10-1
PIP LED . . 1o
Positive End Explretery Preseure - S
PEECFR, Monitors:PEEP
POST .. S 2 |
PDWEH LDST SRR * =
POWER LOW 92
Power SOUrCe ... evennnn 22, 14-
AC .. L14=
Autemeh Ie Glgerette nghter Adepter
14
External Eetteryr e 14
Power Splitter ... SR [ %% [
Powar Splitter, LTWLTM T . B |
Fressure Control ... .8-22, 15~
Pressure Controf Breath.............o..... 34
Prezsure Control Flow Termmination . Se
PC FLOW TERM
Pressure Mode........cceee oo -7, 623
Fressure Support ... 624, 15
Pressure Support Breath. .3
Frassure Trigger ................5ee Trigger.
Preventative Maintenance __............_B-
Protective Boot, Installation.............. C-l
Protectiva Boot, Removal................. G-
Protective Boots ... ... ... G-

R

Hezal Time Transducers................. 10-2:
Remote Alarm Cable ... C-2"
REMOVE PTNT .. _..............9-24, 11
BESET........cc o 9-25, 1511
Heusable Patient Circuit Cleaning ... 1.3-
RISETIME............ 3-3, 6-22, 5-24_10-¢
Rise Time Prciile........... See RISE TIM!E
RT XDCR DATA .. 1022, 15
RUMNAWAY ... e 15218
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Scralled a*-'mutﬂn'latn::alIyr .8-14, 8-15, 9-20
Scrolling... .B2 F4
Select Butlﬂn e eemreniernn e e e e D26
Sensiﬁvity..................,..................,,.5-2?
Berial Number. ... 10416
BBIVICE .o veesr oo eensen s 270, B2
SETDATE ... oeeeeeere e 10-14
Set Defaults ... oo ooeeene . 1017, 11-13
SET TIME .. ..10-15
Set Value Knub . .6-28
Setting a Cnntml See Cunfm.‘s Semng
Settings, Ventilator Checklist_........12- 10
Silence / Reset Buttnn........,............6—29
Silence Period . ... 6-29
Silencing Alarms .. See Afarms:Silenicing
SIMV Mode ..o A2
Software Version.........ooocoveeee. 10-13
Specifications. ... A1
Spontaneous Breath ... 3-6
Square Waveform .................ee..... 8-30
STACK oo eceeernee e 15718
Standby. . e B-20
SEAHZING ..o oo oe e e oo cne e 1371

Fan Flter......c..oc o ivnninanes

InletAlter ..o

Taper Waveform .....................3-2, 6-30

Test
AlAmm...ooeeeeee e 15-20, B-1
Display ... 15-20, B-1
LEAK oo eeereen e e e e enn e 132
Test Lung.......cccooinmnree e 15-22

TIME TERM .......... 3-5, 68-24, 10-8, 15-2
Total Breath Rate ......................B-2, 8-3
Transducer Autozera. . _..............10-18
Triggers...........cc.oeeee 3°1, 4-7, 6-27, 7-6
Troubleshooting .- ......coenree oo 15-1
Tum Ventifator Off.. ..o 1220

Unlack .o 30212, 15-3, 15-4

Usage Meter «..ovceeoceccvninnnnee - 1071
USAGE 300000K . ceveenereceeeecesnnennne- 1071

v

Valva Home Position._...............10-1
Variable Flow Termination.... See FLOL
TERM
Variable Rise Time. .......
Varable Time Termination ...
TERM
LT3 Lo RO UPUPUPPPP - o - - o
VE.. e ceeere e B2, B
UENT CHEGK [T b b
VENT CHECK Menu TR b F
Vent Inop. .. ?
Vent Inop Alarm Tast rveneenn 111
VENT OP .. [T | b o
Vent Dperaticns.......,......................1(}-
Ventilator Checkout ... oo ooecennn. 52
Ventilator Chackout Test
Alarm Test e crcenrenenne 2 11
Control Test...... e 1-
Display Test......coooccecvninerie e 11
Leak Test... SRR | I
Vent Inop Alan‘n Test 11 1
Ventilator Checkout Tests A1
VER 2000000 .. ; 1D—1
VYHome.. 1(.'!-1? 15 6 15—? 15-9 151
Volume / Pressure Mode _.......6-31, 15
Volume Cantrol Breath.,...............,.,..3-
Valume Mode...........ccveene AT B
AT - SN URPRUNPRURRPDPRPRINS . L= - o

See AISE TIM
Lee TIM

WARMUP XX......oooconivee s cemee e 825
Wamings...
Warranty ...
Water Trap Cleamng NP K
Waveform.._............ 3—2 B-c
Wnﬂcsheets

General Checkout...........coo &2

) 4

XDCR FAULT .o 8227, 157
XDCR ZERC. ... 10-18, 15-6, 15-7, 15-
15-9, 15-10, 1512







