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~
AN

Chapter

T
uv ot
m  milli (107
mA  milllampere
mm  millimeter
mmHg  millimeter of mercury
ms  millisccond

mV millivolt

Q  ohm
HT_M 18_”: r—peak Corered in Hs dhapter:
MJ.‘ HUIC

SAIE Y CONSIDERATIONS,
Introduction and Featrives, Dustrament
Speafeations, General Spedfiaations, . \aessones,
and Instropnent I apailanty.

PROM  programmable read—only memory

RAM  random—access memory

ROM  rcad—only memory
PQRST  refers to portons of the 15CG wavetorm

second

<

volt
VAC  volts alternating current
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Safety Symbols
The stmbol to the left 1s the operator’s manual )
- . i ® Blood pressure,
symbol. When you sce this svmhal on the

instrument, refer ro the operator’s manual. o
® Respiration, and

WARNING! The “WARNING?" sign denotes a hazard. It calls
attention to a procedure, practice, or the like, which, if not
correctly performed or adhered to, could result in personal
mjury. 1o not proceed beyond a “WARNING!” sign until the
indicated conditions are fully understood and met.

® ‘emperature.

The Model 214B s intended  for biomedical — cquipment
technicians or service representatives to test the basic operation of
physiological monitoring and diagnostic equipment. These tests
are typically conducted during routine or scheduled preventive
MaIntenance INSspections.

CAUTION: The “CAUTION:” sign denotes a hazard. It calls
attention 1o a procedure, practice, or the like, which, if not
correctly pertormed or adhered to, could result in damage to or
destruction of part or all of the instrument. Do not proceed
beyond a “CAUTION.” sign until the indicated conditons are
tully understood and met.

This instrument also venfies calibration to the precision stated in
the next scection, Model 2148 Lsstrun: .t Specfications. For the
recommended inspection protocol and the required level of
precision, refer to the service or maintenance manual for the
actual equipment under test (EUT). The Model 214B is not
intended to be used as the primary signal source for the inital
validation of patient—related equipment.
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ECG Waveforms
b Cel 2148

. 1

0oa = 4 HCG simuladon. A

e encd cenal el GG o produce a 12-lead

)

FCG e von, Thw <0275 are retereneed to the right leg

(RE) cFectrade.

Nommal Sinus Rhythms

Rates:

Auto:

Amplitudes:

Impedances:

30, 40, 60, 70, 80, 90, 100, 120, 140,
150, 160, 180, 200, 210, 220, 240, 270,
300, and 350 BPM.

Accuracy: £ 1%

Automatically steps through the following
rates at 3(sccond intervals: 30, 60), 80,
120, 180, and 240 BPM.

I.cad LI: 0.5, 1.0, 1.5, and 2.0 mV.

3 3

Accuracy: £ 5% 2-Hz square wave at

LOmV p—p. (Tcad I1)

[imb-lcad impedance  sclections  are
500 or 1000 Q.
V leads are 1000 €.

‘ceuracy: 5%

General Information ® Page 1-4
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ECG Performance

e ‘- r . 21l
® Trar "o a2z
®  Sinc manes: (L3, 10,40, 50, 60, and 100 Tz

ANatton ited S quence

A series of the above-listed performance waveforms
output tn the tollowing sequence: square wave; pulse;
stne waves 10, 40), 50, 60, and 1 '0 Tz; and triangle wave.

ECG Amrhythmias

®  Atral fibrillation

® Sccond—degree AV block, pel

® Right bundle branch block

® Premature atrial contraction

® Prematurc - cntricular contraction, standard

® Prer odure ot teorooatracticn, ooy

General Information ® Page 1-5
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214B PATIENT S """ _°TOR OPENR-TOR'S MANUAL -
. . - 7. Blood Pressure continued
ECG Amrhythmias ...tinued — . .. .
o _,u.i h., w'.,l,<
- VI‘
® Rune. - ™ (s .=

® " ntricular t<hycardia -

‘
1
T
'

]
Al

'® "OR’S "™~ NUAL

Voede T od e e
fo v it - aly
ar B non b oshe s

rhy "aa 17.G

e  cntricular fibrillation ‘
o Pacemaker ¢ Rutes: All - dvnamic  pressures
‘ : o™ 9 track all normal  sinus
‘ 1 rates and all arrhyvthmias.
® Fetal/Maternal 1 ’
1 [solation: Flectrically isolated from
1 the rest of the instrument.
Blood Pressure ‘
The specitications listed below apply to both blood pressure ‘
channels. Blood pressure channel 1 and 2 wavetorms tollow next. H
[nput/Output Impedance: 300 €. e
Fxciter Input Voltage Range: 2to0 16 V.
Fixciter Input Frequencey Range: DC to 4 ktlz.
Oc U Senod it Sdleedons: 5 or 40 uV/V/mmHg,
- Gene - Info --~tion B Page 1-7
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bv 214B PATIENT S ULATOR OPERATOR’'S MA AL
214B PATIENT SIMULATOR OPERATO 'S MANUAL -
BP Channel 1 Waveforms (mmHg) o2 BP Channel 2 Waveforma (mmHg)
° . N C? >'-‘ .‘r. ® -0
- .. .. ® Tyracle )%k

® _.» .‘r._,__xlt.mr..:\f ~ﬁ.—Pf ww— H_
® Ccnrral .onus pres ure (15/10) ® Contral nes pro e (15/10)

: . _ Qe i Tryceept®
® Right .cntricle (25/0) ® Soan—Ganz: Insert

: Swan—Ganz: laflate*
® Pulmonary artery (23/10) ® Swan-Ganz: Inflate
Swan—Cans: Deflate*
® Pulmonary artery wedge (10/2) ® Swan-Ganz Deflate
® Awmosphere (0) . HM ®  Swan—Ganz: Remove*
®  Static pressures: 20,40, 80, 100, 200, 250, and 300. 'T. Atomated Sequon
® Arritact BP1/BP2 T - ‘,./ mnl.cm of blood pressure static levels output in the
-t - following scquence: atmosphere (0), 20, 40, 80, 100, 200,
- 250, and 300.

AAutoniar ,«\.m.\\\\:.::_ .'.l -
A series of blood pressure static levels output in the o
tollowing sequence: armosphere (0), 20, 40, 80, 169, 200, - - .
250, and 300. - NOTE

_ For descriptions, refer to BP Che 2/ 2 in the
- - Settings section of the Operating .+ «ons chapter.

G-=<ral Information ® Page 1-8 - General Informat-- B --=-1-9




e

214B PATIENT SIMULATOR OPERATOR’S MANUAL

Respiration

Bewlir 1.t 2da o S0 1w Q.

Delta Impedances: (0.1, 0.2, 0.5, 1.0, and
3.0 €.

Accuracy: T 10%

Normal Physiological Rates: 0, 15, 20, 30, 40, 60, 80,
100, and 120 BrPM.

=0

Accuracy: £5%0

Apneas: 12 and 32 seconds.

General Information ® Page 1-10
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214B PAT NT SIMULATOR O “"ATOR’S MANUAL

Temperature

YSE4C ) ooz =1
YSI 700 ser ¢

Probe Cornatibr™

Isolaton:  Flectrically 1solated  from
the rest of the instrument.

Lead Test
If the resistance 1s less than 1 k€2, the display flashes at the rate

of 4 11z

Data Interface
Sertal Port: RS-232 compatible.

5 pin IDIN “arzde 2oy,

hd. — 44,. .—‘A ~ t+ ft r
o lim e s ~t.
5
1. ‘
- T

General Information ® Page 1-11
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Parameter Specification
v Pl e T s B R

v e D G rter eliminator
D ionestic (115777 C) or
Furop au (Coh ' AC)

Temperarure Ranges: — Operating: 157 1o 35°C (539° 10 95°F)

Storage: 02 10 55°C (32° to 131°F)
Display:  2—haracter LCD
Wegbt: 0.34 ke (0.75 1b)

Dimensions: 16.0ecm L x 104 em W x3.8cm H

63mLx40mWx L5intH)

General Informat:_. ® P _ 1-12

.

1939993909300 3301) Hrnm

N
v

214B PAT.ZNT SIZ"TLATOR O2T°_TOR'’'S M. 1AL

Standard DNI Part #
Operator’s M . IR
Soft Vinyl Carryit ~ 1730097 ]
ECG lilectrode \dapter O~ 0070
Battery Eliminator

Domestic (115 VAC) or 12010019

Furopean (230 VAC) 1201 0023
Battery, 9—volt alkaline (Duracell MN 160-4) 1001-2001
Optional
Service Manual 9508 0258
3.2-mm Snap Adapter Kits

Domestic (AHA) 95130201

Luropean (I11C) 95130204
4.0-mm Snap Adapter Kits

Domestic (\ITA) 9513-0202

Furopean (1EC 9513-0205
Hﬂajrw: ,_r_(\\. J(,.v *./Nﬁ_lf . :Nf,u L“.).
Toemne R N L ¢ - |

Ge:.iral Information B P__. 1-13
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214B PATIENT SIMULAT. . OPERATOR’S M*MUAL

Optional continued DNI Part #
| S N O O

1o e (10 48

Blowe d Pressure Capices, proire oy
sclected paticnt me nitHrs sce LT below

RS—232 Intertace (. ables
PC Remote Control

(Riglu angle DEN to Female 1DB25) 3010- 0204

Patient Simulator to medTester

(Right—angle DIN to Female DB25) 30100260
Blood Pressure Calibration Cable 3010-0205
Replacement Battery Comparmment Cover 5023-0159

Test Cable for Troubleshooting the Model 2148
(o required, i fer to the Service Manual) 30100470

NOTE

Refer to the current DNI Novada Price List for
availability, part number informadon, and price.

General Information B Page 1-15

SEERRELLLLLTAERLLLTLLLNAILLINNNANANY. )

General Information B Page 1-14




214B PAT.ENT SIMULATOR OP_~"""7'S M., .. AL
2 B PAT.ENT S_.MULATOR OP_RATO i UAL

Model 214B Familiarity lllustraz.Zn Legend
F2Ge o 0y e o

IR

!

—./ f

FOCGSrw cRIORYLULL, 7L

Twaperature Seb ot S ich

Respi ation Fe d Scleet * vitch

Re<piruion Basclhine Impedance & Hect Switch

Blhod Pressure Sensitivity Select Switch

lixccute Key

wﬂﬁmra Sclector Trﬁ/f {Inerement. deerement nght displ.. characier.)

Two—Character Display

IHigh—Level ECG Output
l.cad Test Terminals

Blood Pressure Channel 1 Ourput

1993909331383 0 1 S0 ) 1A

Ble .d Pressure Channel 2 Output

v
r

1

RS-232 Serial Port

Model 2148 Fa, =" wity s Von

Temperature € utput

BN

Power—On/Off K

)

4

LB St Ko, o ( oe o 0 el e e

Ba . | o=l =t

® 6@ 606 66 86606 CIEHHE

B . o«

1t

N - . General - ~-mz *-= &8 P--- 117
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214B PATIENT SIMULATOR OPERATOR’S ANU‘

Chapter

Corered in this chapter: Unpackaing and ngpe o,
Clems, Warranty Repar, Battery or Battery
Llmnator, 1 :CG Outprtt Snaps, Fjgh—1 el
12CG Outprtt, Blood Pressure Outpests
Temperature Outprt, and RS-232 Sevial Pon.

Follow standard receiving  practices upon  receipr of  the
instrument. Check the shipping carton for damage. If damage is
found, stop unpacking the instrument. Notify the carrier and ask
for an agent to be present while the instrument is unpacked.
There are no special unpacking instructions, but be carcful not
to damage the instrument when unpacking it. Inspect the
instrument for physical damage such as bent or broken parts,
dents, or scratches.

Installation ® Page 2-1




214B PATIENT SIMULATOR OPERATOR’S MANUAL

:é..\«\. ._‘., w.. <\ﬁ_ﬁ:w
criding T dav b e Coh Lo L7 T T rdn all

Q.:gr., 3_.{1(1;. h: ';NT. ‘ i_ﬁ.:\\w. [Uae ‘,u:.m\ ‘1 .nDL Cu.O14Ct __TR
rrrier immediately to file: 1 im,

It the mstrument 1s delivered inogeo 1 pl o a1 condidon but
doces not operate within specifications, or it there are any other
problems not caused by shipping damage, please contact DNI
vovada or your local sales representative.

»

I'he warranty statement tor thits product is at the front of this
manual.

When shipping an instrument to DNI Nevada for repair,
complete the Service Return Form and attach to the instrument.
Completing this torm will help to ensure tumcely repair of your
mstrument.

Use the onginal carton and packaging materal for shipment. 1f
they are not available, we recommend the tollowing guide for
repackaging:

® Usc a double—walled carton of sufficient strength
tor the weight being shipped.

® Usc hea.y paper or cardboard to  protect all
instrurrent  surfaces.  Use  nonabrasive  material
around a. pr jectin ;v ts.

£

® Licat'o Furioea £ s eadl el

Installation ® Page 2-2
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214B PATIENT SIMULATOR OPERATOR’'S MANUAL

The Model 214B , PO, .
external b: rtar Jliminas < Vo LT s e D e
eliminator for . sar ;2 = LT arza ot Dt _tci57C

or Buropean 230V C.

You can power up the Model 2148 a *r you install the 9— It
battery that shipped with it or after y Hu cotnect the Me.del 2148 1.
the battery climinator. Step-by—step i tallaton and connec ion
instructions follow in the next two sector

Battery
Install or replace the battery as explained below:

1. Turn the Model 214B over to reveal its bottom
panel and the pullout card.

2. Grasp the front edge of the pullout card and slide it
out to expose the rectangular (approximately 1 in x
2 in) battery compartment. Next locate the half-inch
notch on the battery compartment cover.

3. Put a small screwdriver into this notch and push
toward the cover a sixteenth of an inch to release
the latch*. Lift the cover away from the battery
compartment and set it aside.

*NOTE

Do not push the latch more than a sixteenth of
an inch; otherwise, the latch w cakens and it may
break. If the latch breaks, * ou can order a new

battery compartment ¢ ver with this »~ mt =
DNI Part # 5023-1 15¢.

In tallation ® P: _. 2-3




214B P.' " EFT S.""ULATOR OPERATOR’S MANUAL

Battery continved

4. [5 = e ~ o~ Attach this
oootoneor el Latter - (Duracell
MNY 4 o 0 LY e cornector won't attach
i, rotate o T80 ez, and try again,

*NOTE

Do not use a mreury, air, or carkon—zinc battery.

5. Put the battery and its attached wires into the battery
compartment. Make sure the attached-wires end of
the battery is on the side of the compartment where
the cover latches.

6. Pick up the cover and hold the latch a half inch
above its receptacle. With the cover held at this
angle, nsert the small rectangular tab on the cover’s
opposite end into the indent in the compartment.

7. Push down on the latch side of the cover undl it
clicks shut. Slide the pullout card back into place.

If the cover bulges up and blocks movement of the
pullout card, first remove the cover from the battery
compartment as explained in step 3. Next lift the
battery out and reorganize the wires. Finally, follow
steps 5 through 7.

NOTE

If the hatter is '»w, tre Model 214B detects this
ad flashes the dist’ v at a rate of 1 Hz.

Installation ® Page 2-4
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2148B PATIZ.T SI T""LATOR OP_TAT 'S M-NUAL

Battery Eliminator

NOTE

Refer to the iaessories, Standurd section in the
General Information chapter and to the current DNI
Nevada Price List for availability, part number
information, and price.

»

I'en ECG snaps are located along the right and the left sides of
the Modcl 214B. Adapter kits for 3.2— or 4-mm clectrodes are
available from IDNI Nevada. Output snaps are color—coded
with both  AHA  (American leart Association) and 1HC
(International Electrotechnical Commission) standards.

NOTE

Refer to the Awessores, Optional secdon in the
G e [ 17 chanter and to the current NI
Movada Price List fo- awailahilit)) part num:r
inf ~ Jon, 1 price.

--tallat:'~— B -~=~ 2-5




214 - T NT IMULA _OR OPERATOR’S MAM L

B R T T -t L O O —

CHILE Y BLECG? - 770 et 21,
NOTE
A generic or randard test lead, obtainable from

any of several suppliers of industrial cquipment,
can be used for this connection.

The connector is a 3.5-mm phone jack with a l.ead 11
waveform at (1.5 V/mV of the low-level Lcad 11 signal.

NOTE

If Lead 11 is set to 1 mV, the high-level output will
be 0.5 V.

Installation ® Page 2-6

214B PATIENT SIMULATOR OPERAT R MANUAL

o+ e . 4 A

The blood pre .« , . Pl T

Model 214B, are =7 5—r= DIM £ e v 1A
“BP1” and “BP2”. Cable: proe i« 14, = a-wors¥* and an
unterminated cable** arc il ' v, DNI . ada to

connect to these outputs.

*NOTE

Refer to the current IDNI Nevada Price List for
availability, part number information, and price.

**NOTE

See the illustration terminated Blood Pressure Output
Cable 1ssembly at the end of the Operating Instructions
chapter and refer to the Acessories, Optional section
in the General Information chapter.

Installation B Page 2-7



s o

214B PATIENT SIMULATOR OPERATOR’'S MANUAL

0 SR S R ad iDL Fa
T S L R CF ) 214B.
To ooatare cacl™ cro Coatalal Sem DMI N 2 1T L pe

of ptobe sir ar.d— "7 - (e 4 o T e VS
deorming the type of cable to v,

*NOTE

Refer to the Adessories, Optional section in the
General Information chapter and to the current DNI
Nevada Price List for availability, part number
information, and price.

The RS-232 serial port can control all test functions exeept
switch sctings when used with a personal computer or a
compatible terminal device. An RS-232 interface cable*,
available from DNI Nevada, connects to a 5-pin DIN female
connector labeled “RS-232" on the rear panel of the instrument.

*NOTE

Refer to the A-essores, Optional section in the
Cral Infwmation chapter and to the current DNI
N\covada Price List for availabilitv, part number
informa+ un, and price.

LY

Installation ® Page 2-8

214B PATIENT SIM LATOR OPERATO 'J MANUAL

Chapter

Covered in this chapter: Poner-Up aoud
Initiabzation, Settings and Serial Port Operation.

The Model 214B operates with an internal 9-volt battery or an
external battery climinator. Before you power it up, make sure
you've installed the supplied battery or connected the correct
battery eliminator for the mains outlet you are using.

NOTE

For battery eliminator connection instructions,
refer to the Battery [ uator section in the
preceding chapter, Installation.

For battery installadon o replacem. nt instructor.e,
refer to the Batferv section in preceding chapter,
Installation.

Cerz'’ -~ Instructions B Page 3-1
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. z ~ :,\< m :u.... . Z -N, a UW:ﬁm _HH ‘ -Mi ’ -1 - - -~ - - - - -~ — v. -
T S =+ 3..‘» B g N - -
- Ny : . :
L]’w e kil
NOTE - ST
- Z Toonw> v U g on chedon ) dia e sooF b
Z S . o .
: i o Sy oo g, At at po o~ v HC s
If the battery *. ' , the Model 214B detects this - vzt entac pe e e BCG e s
- rhothm at & BPM. Liste 4 b oo L sinalation @ onejgs o (b

and flashes the displ:  at the rate of 1 Hz.

simu' iticn sctting preeont at pees o r—up.

{

ECG W areform: Normal sinus rhythm

- Baseline BPA: 80
Upon power—up, the Model 214B performs a sclf—test. After the - Amplitade: 1 mV, Lead Il

self—test, one of the error codes listed below may show on the display. , -
- Blood Pressure  BP channels 1 and 2: Atmosphere

Respiration W areform: Normal
Rate: 20 BrPM
Delta impedance: 1.0 Q

E1 RAM has failed. .
E2 EPROM or EEPROM checksum is in error. e

E3 RAM has failed and EPROM or EEPROM
checksum is in error.

E4 lllegal interrupt.

i!ili‘r

NOTE

‘ ]
l

- ‘The simulations and their two—character settings
NOTE - are listed on the pullout card at the bottom of the
instrument as well as in the Seszngs section later in
this chapter.

)
(LR
[ A

!
v

If one of the above error codes shows on your
Model 214B’s display, write down the error code
number, and then call us at 702-883-3400 between
8 AM. and 5 P.M. Pacific ime. \sk for a technical
support specialist.

. |

4 — —

Operating Instruct.. 1s B Page 3-2 - v~ zratls " Instructiis ® P--C 3-3
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PATIENT M/ * 'OROP 'O 'S MAN AL
e A ’

Woom e T T s s = T gt
Ve Groon the ose’ o S tae b indicate e

crroatlyree & rsim 17 n,

When a left digit -1s no corresponding right digit
1

showing (ic., o right display 1s blank), no
simulation in that group is running,

Operating Instructions B Page 34

l(l‘.l‘
SENY XN

d

A

{

\

4
{

1

|

1IN

1908

)
i

B134)

N
v

r

1

1

Choose asctt =

two--character

<EXBECUTE>1 . to tart v

The two—character setting and their ~

P T

ST

o

are listed in the secdons that folo

ECG Waveforms

Normal Sinus Rhythm
The following settings set rt - normal
baseline rate and cancel the prior seting,

30
31
32
33
34
35
306

45

30 BPM
40 BPM
60 BPM
70 BPM
80 BPM
on BPM
100 BPM
120 BPM
140 BPM
150 BPM
16O BPM
180 BPM
200 BPM
210 BPM
220 BPM
240 BPM
270 BPM
300 BPM
3501 T\

Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
Normal sinus
N« rmal sinus
Normal nus

v rmal inus

L ottap

bl
N

rhythm
rhythm
rhythm
rhythm
rhythm
rhythm
rhythm
rhythm
rhythm
rhythm
rhythm
rhyvthm
}.,, thm
rhythm
rhr thm
rthythm
rhythm
rhythm
rhythm

m '

W ot N

v,

~timted Lamut “mulations

stnus rhythm

at 30 BPM

at 40 BPM

at 6u BPM

at " BPM

at & BPM

at 90 BPM

at 100 BPM

at 120 BPM

at 140 BPM

1t 150 BPM

at 160 BPM

at 180 BPM
at 200 BPM
at 210 BPM
at 220 BPM
at 240 BPM
at 270 BPM
at 3ee BPM
at 350 BPM

coeach © e truns

~ PN
5 0y

Op - -ating Instructions ® Page 3-5
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ECG Performance e ECG Arrhythmias
. o . .. . . - = » s . LT e . - .
Do FOG o mmmmny o T e , N It . . - T o S
e e L N L R T 2 - an 5. BPM ool Tl s s LT L PP
- - intera’ " U1~ 0 .
- Faoctde s, o - - When an art. rr i, ot Lorr o vl ol
71 S ot 20 - - beats within a series »f ropr-al L0 the abnormal Fe.:
S Triar:dey ¢+ 2 Hz - is the tecond Heat Hf “he “ota se=es staring afte- one
7. Sine  a vat 0.3 [z R normal beat.
74 Sine oy v oeat 10 Hz S
75 ~Sine aveat 40 Hz 1 50 AlB Atrial 1+ rillation. Rapid irregular -
76 . Sine .« ave at 50 Tz 1 atrial < onal with no real P—waves.
. ’ - Irregu’ 'y ventricular rate.,
77 £ Sine wave at 6U Hz T |
.. - 51 2° BILOCK | Sccond--degree AV block, type L
78 Sine wave at 100 Hz - : ~ . ¢ Bree e *
) o Wavet rm similar to right bundle
79 Automated performance sequence. T . branch block cxcept PR interval
The 2—Hz square wave outputs continuously. T is 0.25 scconds. Highteen beats at
e = ‘ 0 BPM tollowed by tw
TI'o advance, press the <EXBECUTT> key. - 80 BPM followed by rwo missed
E o beats; then repeats.
Next, the pulse outputs for 4 scconds; then the iy - . ey
e e M:AVBH‘_”*H_? ford s ¢ ¢ 1 .52 ~RBB BLOCK  Right bundle branch block. Wide
=1 ’ ST e 7Y : QRS complexes. An 80-BPM rate |
The following sine waves output for 2 scconds - with a PR interval of 0.16 scconds. |
cach: 10, 40, 50, 60, and 100 Hz; then the o= _ . . :
. T 53 PAC Premature  atrial  contraction.
sequence automatically advances. ‘ ; ) ;
’ L Normal sinus rhythm cxeept every

‘The triangle wave outputs continuously until you
press the <EXECUTE> key; then the 2-Hz
square wave outputs continucusly.

tenth beat is premature by 25%,

: PVC Std - Premature ventricular contraction,
- . standard—25" premature.
- 55 PN C Har's Premuartute ventricular contract'on,

NOTE

carly—33"n premature.
56 [ PNCRon't Prematr re ventricular  contraction,
. RonT'—65" premarture (260 ms

All ECG performance simulations are referenced - .
after R wavc).

to Lead 1I. The amplitude of Lead 11 continues at
its most recent setting, If you haven’t set the
amplitude, it will be 1 mV (its setting at power—up).

57 Multitocal Normal sinus rhythm cxeept two
s of ¢, fifteen beats are 1VCs
of two ditterent types.

At anytime, ycu can change the ampli.le of

settings listed in the [:CG 1’7 7 secron later ip
this chapter.

Operating Instructions ® Page 3-7
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lead Il by enering one of the tw» Gizracter ‘
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N
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ECG Arrhythmias co— -~

- . . ; e l .
! o N . ‘“a

= e R BT fis arLrinc oAl T
“htnora '™ - sithen e s

60) PN | L ontricn, tiea modias simi -

to Jefr fcus PV o+ 180 BPM.

61 ‘1B entricular  hibrillation. Ire nular
ventrcular .veform.

62 Paced Series of paced bears at 75 BPM.

03 I ctal, Maternal - Naternal 1<C.G o with fetal HCG
adacd.

Operating Instructions ® Page 3-8
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ECG Amplitude
Atar o o7 oo T 07 T,
the to< 0 oo b A 0 T
uw= —;ﬁ\ﬁ,u a ,I.,. ' . + ——

seting returr © 1.,

B

A0 Lo T (3 me
Al Lead I Lo my
) [ ead H: 1.5 m\

\3 [ead T1: 2.0 m\,

NOTE

Instructions for connecting the Model 214B to a
high—level patient monitor are in the FlighI eve/
ECG Output section in th - Instal’ %ion chaprer.

The high—level output is approximately 0.5 V/mV
of the low—level output. For instance, if Lead 11 is
set to 1 mV, the high—level output will be (0.5 V.

v oer=_=~ Instruct.z=s ® ==~ 3-9
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Blood Pressure

NOTE

Refer to the Blod Pressure Ouiputs section in the
Installation chapter for informatdon about connecting
to these outputs,

Set the blood pressure sensitivity switch to match the patent
monitor’s input sensitivity—either 5 or 40 pV/V/mml Ig.

The dynamic blood pressures are specified for their systolic and
diastolic values for rates of 80 BPM or less. For higher rates, the
systolic pressure stays the same but the diastolic pressure
increascs as the rate increases.

All dynamic pressures are synchronized with all normal sinus
rhythm rates and physiologically track all arrhythmias.

Choose a bl »d pressure setdng from those listed on the next
two pages.

Operating Instructions B Page 3-10
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BP Channel 1
(. 1 o lac TV
() (. T T AV FETEN
2 P TR o 15/100ua b
03 v Rimbt  no <'cat 20/5 mmt
04 PA . Pulmonar Qc.ﬂ at 25/') mml " ;

05 PAW .m Pulmonary; ety wedge at 1072 mmb g

10 A Atmosphe « (0 mmllg)

[} 20 Stutic pres ure: 20 mmi o

12 40 Static pres ure: 40 mml g

13 nl) Static pressure: 80 mml Ip

14 100 Static pres ure: 100 mml Ig

15 200 Static pressure: 200 mmlb Iy

16 250 Static pressure: 250 mml g

17 300 Static pressure: 300 mmb g

16 Auto Automatec sequence: cach segment .

“runs for 12 scconds in this order

atmosphere (0), 20, 40, 80, 100, 200,
250, and 300; then repeats.

1y* Artfict .W.nz?nacs artifact is superimposed onto

BP1/BP2  any blood pressure waveform. Arterid and
lett ventricular wavetorms are modulated
by 5" ; all others have a respiration artifact -
of 5 mml Ig added to them.

T o turn this setting on and off, ensure
that “19” shows on the display, then
press <HXEFOUTH>,

*NOTE

11

You can change “Hod pressure, normal sinus
thythm rate (BPM, or 1.CG arrhythmia soidngss
before or after - s silocts. Hor <197,

Operat._ .=-t-_zt._.:.C ® Page 3-11
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214B PAWT NT MULAT R PE *R’S ANUAL -
BP Channel 2 - BP Channel 2 continved
T R I R Bt B (“.. *NOTE 1
~.~ ' ’ (ST S ol T Tl L Ir met ) -
runs £ - 12 ¢ zond in o rler lb, Description of the Swan—Gar  Clinical Proced: e

]

¢ wac phere (49, 20,40, 80, 190, _ )

© 250, and 30405 then vy s, The Swan—Ganz sequer ce begins with the Swan-

Ganz catheter tip vented to atmnsphere, proceeds

LR |

Cy Yreack BPr s BP ¢ hannel 1 setting - . ' :

- track BPr - racks BP Channel 1 seteing, - through the venous side of the circulatory system,
o cvp Contral - ousp stac it 15/10mmb iy — and terminates in a distal branch of the pulmonary
24 Insert* ¢ Swan—-Ganz: Insert. 'The catheter tp — artery. At this time, the balloon in the catheter inflates

{

advances automatic ly from . to measure the pulmonary artery wedge pressure.
The balloon can be either deflated or reinflated, and
the catheter can be removed as desired.

i
{

atmosphere (A'T'M) ro centr 1 venous
pressure  (CVP), then  to  right
ventricle (RV) pressure, and then to
the pulmonary artery (PA). Runs
cach wavetorm tor 8 seconds.

o

*NOTE 2

25 Inflatc* Swan—Ganz: Inflate. The halloon
in the catheter inflates to measure
_the  pulmonary artery  wedge

F(PAW) pressure.
26 . Deflate*  Swan—Ganz: Deflate. The balloon
: in  the catheter  deflates  and

Swan—Ganz simulations operate only at 80 BPM.
Starting the Swan-Ganz simulation forces the
ECG waveform simulation to 80 BPM.

A YRR YRR 1 3

measures the earlier  pulmonary
- artery (PA) pressure.

27 Remove* | Swan—Ganz: Remove. With the |
¢ balloon deflated, the catherer s m - -
- removed and vented to | -
~ atmosphere. T
*NOTES see next page o
Operating Instructions B Page 3-12 - Oper~ =z =~ truc*~~s B Page 3-13
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Respiration

JE R R T RS I O €

w toLore .&"L L. ; - L nnnA—_‘.,—V:q R
conficuray . n 0 T 0 v L orRLe L
Use - rospirarion baseline impoanc. -0 et o4 itch,

“BASE”, to sct the impedance bet veen a2t limb leads:

500 Q or 1 kQ.

Sclect your settings from the charts below.

Respiration Rate

81 U BrPM
81 15 BrPM
32 20 BrPM
83 30 BrPM
84 40 BrPM
B B
86 80 BrPM
87 100 BrPM
88 120 BrPM

Respiration Amplitude
90 0.1Q
91 2Q
v2 05Q
93 1.0Q
94 3.0Q
Respiration Apnea
N Gororde sz nas rommouo.l tirsittss o
vl L lelros S

Operating Instructions B Page 3-14
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Temperature
Select Celsius = F * ° C Lt

30°C (86°F),37°C« 71, ~« "C 1 "'ty
NOTE

To connect to the patient monitor, sce the
Temperature Output scction in the Installation chapter.

Lead Test
Connect each end of the lead to be tested* to each lead test
terminal. The display flashes at a rate of 4 Hz if the lead is good.

*NOTE

The lead test connectors are compatible with the
older—style electrodes that have the exposed metal pin
(1.5=mm (0.06—inch)) and the disposable HCG snaps.

To test the newer insulated “safety—touch proof”
type of electrode, use the supplied ECG Electrode
Adapter (DNI Part # 9503-0070) to make the
connection to the Model 214B.

WARNING! The ECG Electrode Adapter (DNI Part #
9503-0070) is to be used for testing purposes
only. It is not intended for clinical use with
either ECG or ar»ca mon.oring devices.

Operating Instructions ® Page 3-15
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‘ Y R T o N A O S o

RS-2:% ralp = v fn. 7 b T SR
contra] th. M)Azl 2118 7+ ym a pro Yeomp rorot oy
seri-” 1 .“ce.

NOTE

Specialized cables, available from IDNI Nevada, are
required for RS -232 remote control. Refer to the
Aecessories, Optional section in the General Information
chapter for the part numbers.

Baud rate is 2400, parity is off, and therc is one stop bit.

Remote Commands

Remote commands can be sent in lower case or in upper case
letters and all command strings must bc terminated with a
carriage return  [CR] and/or a line feed [LF]; that is,
[command][CR]|L.F], [command][CR], or [command]]|I.F].

lllegal entries return the error message “WHAT [CR][LF]”, legal
entries return “OK [CR][LI]”, and the entry [CR]|LF] alone
returns “?|CR][LF]”.

To prevent functional inconsistencies, some commands can cause
changes in certain parameters: for example, starting Swan—Ganz
sets ECG to normal sinus rhythm at 80 BPM.

Operating Instructions ® Page 3-16
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214B PATIENT SIMULATOR PERATOR’S  NUAL

Waveform Commands

The folloxir _ = o - o = e
specified warf ool s mae T T
All of thesecorr 17 . .~ 1 (R 1.4

NOTE 1

Fach command must be follo: ed by a carriage

return [CR] and/or a line feed [LLF].

NOTE 2

If you are using a medTester to control the
Modcl 214B with Sentinel or mT-] ink, the letter <7
must be added to the two-digit remote command.

Op¢ .ng 1 =< i~=- B P~z~ 3-17
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N mal Sinus Ri. /. n - “ ECG Performance
. - L T H - B - ol o

o S ANERN ‘1 71 1/ Tt

2 vy ) RbET 1 Ju e Cdan 21
2" 212" ST RPN 1 3 o .5 Hz
34 25" %0 BPM 1 74 T4 Vne: 10 iz
35 e 90 BPM 1 75 757, Sine: 40 [z
36 367, 100 BPM 9\. 6 767, Sine: 50 Hz
37 37/ 120 BPM 1 77 Y Sine: 60 Flz
38 38/, 140 BPM 1 78 7R/, Siner 1UN Tz )
39 39/ 150 BPM 1 79 19/ Automated pertormance
40 a0/ 160 BPM -z suquencet
41 4z 180 BPM oo A AY7. MWCQ\:MC*H:
42 427, 200 BPM ‘ A\mxﬁmmh,@w‘mw key when :
43 43/, 210 BPM 1 using command 79 or 79Z.
44 447, 220 BPM «®
45 457, 240 BPM o® *NOTE
46 467. 270 BPM ‘
47 N O BPA N For a description of the automated sequence, sce
48 L e 30 BPM - the ECG Performance section in Settings catlier in
49 4u7, . Automated sequence® this OTNUQH.

*NOTE
**NOTE

For a description of the automated sequence, see
the Nomual Sinus Rhythm section in Settings catlier in
this chaptet.

\\\\ o

The 2—-Hz squate wave outputs continuously until
the remote command “A9” (or “A9Z” when using
a medTester) is received. Then the HECG
performance simulations output undl the triangle
wave. The triangle +  ve outputs continuously until
- the remote command “A9” (or “A9Z) is
-z received; then the 2-Hz so. re . ax

outputs conso sl L

!
‘l ‘I
B

> AT
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ECG Arrhythric
o e o T ralar
. - ;\. “ X ! < ! !
“pel
F2 T Rigat bund' prar-a. 1
03 27 Preman e rad cont don
54 54, Py, standard
55 557. P\ C, carly
56 567. PVC, Ron'T’
57 577 Multifocal PVCs
5% 587, Bigeminy
59 597, Run of 5 PV(s
60 607, \ entricular tachycardia
61 61/, Ventricular fibrillation
62 627. Paced
63 637, FFetal/Maternal
ECG Amplitude
AO AO7Z. Lead 11: 0.5 m\
Al ALY, lead 11: 1O mV
A2 A27. Lead Ii: 1.5 m\
A3 A3

l.ead T1: 2.0 mV

Operating Instructions B Page 3-20
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Blood Prz. _:re Channel 1 7.

(3 oo
04 01

05 0~
10 L7
11 1
12 1
13 13"
14 147,
IER 157,
16 167,
17 177,
18 187,
19 197.

*NOTE

0 L
o
.
v, e
o il (e l
oo a1yt
Che ool (090
RETTINE oA e \.:C
olmce ARV S r., .__:\i.,

" tmosphere (U]

St+": pr = sure: 20 mml g
Static pret ure: 40 mml I
Uatic pressure: 80 mml iy
Static pressure: 100 mm[ Iy
Static pressure: 200 mml I¢r
Static pressure: 250 mml g
Static pressure: 290 mml g
Automated sequence®

Artifact BP1, BP2

For a description of the automated sequence, see the
BP Channel T section in Settings eatlier in this chapter.
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Blcod Pr=s: urc Chanr:!2 (mmHg)

"‘l

}n?nv'wllln‘

P St C

o s vt b Laueng, ¢

Lz o, rack B.L- -2

2 37 Ca o p.em o5y - -

A _ 7 Coan-Gong: Fueorts e

25 _37. S van--Gang: Inflar - ‘

26 267. Swan—CGate: Deflac - ‘

27 277. Swan--Ganz: Remo: o* -
*NOTE - -

For descriptions, see the BP Channel 2 scction in
Settings carlier in this chapter.

151 0

l

!

11
1

|

AL

1)
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Respiratic. ..zl

<) ' !
! . .
- )
e o o
34 T !
53 5 O 1z
86 (6 Bt 1
8 87 100 Fer 1
A 88 882" 120 Br'
Respiration Amplitude
90 907. 0.1 Q
91 917, 02Q
92 927, 0.5 Q
93 937. 1.0 €2
94 947, 3.0
Respiration Apnea
"3 95, , 12 5:zonos
PIS o TS0 nus
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WIRING TABLE
FUNCTION |COLOR | PINNO.
OUTPUT (+) | BLACK | 4
OUTPUT () | RED 1
EXCITER (+)| WHITE | 3
EXCITER(-) | GREEN| 5
ECG REF. | BLUE 2

Unterminated Blood Pressure Qutput Cab’ . Lssc thly
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