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Funotional Requirements:

Type of Medical Gas:

Pressure:

Resolution

Low Range With .01 cm
HZD Resolution

Oxygen, Nitrogen,
carbon Dioxide,

Nitrous Oxide,
Medical Air,

0,/N, & 0,/N,0

Range

0 to + 20.00 cm
-20.00 to 0 cm H,

2. Low Renge With .1 cm O to + 250 cm H
;0 Resolution - 250 em to 0 cm "20
3. High Range With 0T psi 0 to * 20,00 psi
Resolution -15.00 to O psi
4, Ingh Range With .1 psl - 15.0 to 100.0 psi
Resolution
Vacuum:
1. Low Range With .1 mm Hg O to 185.0 mm Hp
Resolution
2. High Range Mith 1 mn 0 to 5170 mm Hg
Hg Resolution - 760 to 0 mm Hg
Flow:
Resolution cas (Mixture) Range
% .01 lpm uzl Ko Air 0to5 lpm
'2' ozuzo, Ilzﬂ & €O, 0t3 lpm
2. .1 ipm 0y, K Air & 05/Hy 5 to 180 lpm
. c3/N,B, 50, €0 20 tpm
3, Volume oz. LPY) Ajr & Clzﬂlz 3 liters
.M i
v

Accuracy

+1% of reading or 22 digits at
21.1°C (70°F) -

£2% of reading or 22 digits at
15* to 35°C

+0.5% of reading or £2 digite at
21.1° (70'F)
41.5% of reading or £2 digits et
15* te 35°C

£0.5% of rending or £2 digits at
21.4%¢ (70°F)

£1.5% of reading or #2 digite at
15¢ to 35°C

£0.5% of reading or 1 digit at
21.1°C (70°F)

+1.5% of reading or 1 digit at
15 to 35°C

40.5% of reading or 42 digits at
21.1°C (T0*F)

+1.5% of reading or 32 digfts ot
15* to 35°C

£0.5% of reading or &1 digit at
21.1°c (70'F)

+1.5% of reading or 21 digit at
15* to 35°C

Accuracy
at 21.1"°C
(70°F)

12% reading or 32 digita
£3% reading or 12 digits

1% reading or i1 digit

+1% reading or 31 digit
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Resolution @Gas (Mixture) Range Accuracy

& Rate bpm With = 2 to 150 bpm et 15* to 35°C
.1 bpm 15% reading or 1 digit
Reselution
5. Inspiratory - .1 to 5 Seconds at 15* to 35°C
Time with 45% reading or 23 digit
001 Secord
resolution
6. Expiratory - .1 to 99 Seconds at 15" to 35°C
Time With £5% reading or +1 diglt
.01 Second
Resolution
a. 1:E Retio With -- 1:.10 to 1:9.9 at 15" to 35°C
01, 15% reading or 1 diglt
Rezolution (Autoranges)
Dimensions:

Width: 31 cm (12"%)
Height: . 26 cm (10%")
Depth: 29 cm (115")

wWeight:
7 kg (15% 1lbs.)
operating Conditions:

Temperature: +10° to +32.2° C (50 to 90°F)
Humidity: 5% to 75% (Non-Condensing)
sShock Loading: Less than 50 g's

shipping Conditions:

Temperature: -40° to +60°C (-40° to 140°F)
Humidity: 10% to 90% (Non-Condensing)
Shock and Vibration Loading: Less than 50 g's

storage Conditions?

Temperature: -28.9° to +60°C (-20° to 140°'F)

Humidity: 35% to 99%
Shelf Life: 5 Years

vl
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BYMBOL DEBCRIPTION

"OFF" (ON-OFF SWITCH)

"ON" (ON-OFF SWITCH)

TYPE B EQUIPMENT

> — 0O P

ALTERNATING CURRENT

"CAUTION", CONSULT ACCOMPANYING DOCUMENTS

J__ PROTECTIVE EARTH (GROUND)

PECIFICA'

NOTE: All specifications are nominal and subject to change

without notice.

Eleotrical Requirements:
AC 100 Volts 50/60 Hz (Fused for
AC 120 Volts 50/60 Hz (Fused for
AC 220 Volts 50/60 Hz (Fused for
AC 230 Volts 50/60 Hz (Fused for

Classification:
Protection Class I
Type B according to IEC 601-1
Equipment of Group II, according

Operationt
Continuous

0 amp)
0 amp)
5 amp)
5

|
1.
0.
0.5 amp)

to MED GV

$168-279-001
Way, 1993



PEFORE UBING THE RT~-200

1.1 INTRODUCTION

Thank you for purchasing the RT-200 Ccalibration Analyzer. This instrument will help
you maintain and test many pleces of Hospital equipment. It accurately measures
pressure, gas flow rate, tidal volume, breath rate, inspiratory/expiratory ratic and
other functions. The RT-200's micro-processor based design provides features and
accuracy not available on other pheumatic calibrators. Features include peak-detect
mods, digital display, self-diagnostics, and others. On many parametera, accuracy is

1% or better.

Tha RT=200 is designed with a light-weight, portable, modular case. The unit 18
easily transported anywhere you need to make precige measurements. With this one
device you can perform ealibrations, service and preventive maintensance on most
Respiratory Therapy and related equipment. The RT-200 offers convenience, ACCUracy
and flexibility in one small package.

This owner's manual provides the information you need to get the most benefit from
your RT-200 calibration Analyzer. Please take the time to read it thoroughly.

1.3 CERTIFICATION & RECERTIFICATION

CERTIFICATION: Timeter Instrument Corporation certifies that this instrument has
been thoroughly tested and inspectad to meet its published specifications before
being shipped from the factory. Enclosed are the results of this testing, showing
the standard used during certlfication.

RECERTIFICATION: The recc ded freq y of recertification is based on the
frequency and type of use of the analyzer and the long-term stability of the internal
electronic circultry. As a general rule, the Timater RT-200 ghould be tested and .
recertified every 12 months. To return your RT-200 to Timeter for recertification or
factory service, follow the procedures in section 1.6 below, under the heading
"OLAIMS, REPACKAGING AND FACTORY SERVICE." TO REDUCE DOWN TIME OF YOUR RT-200, CALL
TIMETER CUSTOMER SERVICE IN ADVANCE TO SCHEDULE YOUR RECERTIFICATION.

1=1 §108-270-001
. May, 1993



1,4 INITIAL INSPECTION

Unpack the RT=-200 Calibration Analyzer as 800D as it is delivered. Save the box and
packing for future shipping. Check the exterior of the unit for shipping damage. if
there is exterior damage, DO NOT attempt to use the unit. HRefer to the section below
entitled "CLAIMS, REPACKAGING AND FACTORY SERVICE" (Section 1.6).

If there is no apparent damage, verify that the following items are included in the
shipment:

A. Full Accessory Pouch (002-021)containing the following items:

part Number
1. Two 24" lengths 3/16" ID vinyl tubing 911-003
2.. One 22mm ID x 22mm ID tubing adaptor 930-002
3, One 22mm 0D x 22mm oD tubing adaptor 930-003
4, Two 22mm OD X 22ma JD X 3/16 ID tubing tee 930-004
5. One 3/16" ID tubing tee 864-001
6., One 1/4" ID tubing tee 002-007
7. One 22mt ID x 3/16" 1D tubing adaptor 930-001
8. Ons|1 Amp 3AG fuses or as appropriate for 503-001

for line voltage being used
9, Thumb nut B14-002B
10. Wipple' 843-119
11. External Filter {includea: Adaptor 812-002
with screen 607-002)
12. Two 1/2 Amp, 5 wm X 20mm, fuses Buo4
602-003

B. Dust Cover
C. Any other items listed on the packing slips

Notify Timeter is aay of these items are missings

. IMPORTART *

An external filter is included in the RT-200

Accessory Pouch to prevent. dirt from affecting the

accuracy of the high flow transducer. Before mak=

ing hook-ups to the high flow range part, attach

thie filter. AT-200 High Flow Inlet

When the high flow range port is not being used the

axternal filter can be left in place., Cover the Extarnal Fliter
filter and the high range outlet on the back of the

unit with the caps provided to prevent dirt from

entering-
Filter Cap

1=2 8168-270-001
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1.5 FUNCTIONAL TEST

If the RT-200 passes the initial inspection, parform the following test to verify
that it functions properly.

A. Attach the RT=200 power cord to a Hospital Grade Outlet.

B. ‘Turn the RT-200 on, The power switch is located on the rear panel of the control
module (Model RT-201).

Cc. After a few seconds this reading will appear on the display:

E

If the RT=200 fails to perform this test or "HELP E" appears on the diaplay, see
Section 1.6 below entitled "CLAIMS, REPACKAGING AND FACTORY SERVICE."

L3

1.6 CLAIMS, REPACKAGING AND FACTORY SERVICE
If the RT-200 does not pass initial inspection or fails the functional test, notify
the Timeter Service Department at the telephone number listed below within 7 days and
corrective action will be taken. Unless damage occured after delivery, Timeter will
repalr or replace your RT-200 without wailting for the claim against the carrier.

If your RT-200 malfunctions, or 1f you have trouble using it, refer to Appendix A
entitled "TROUBLE SHOOTING." This section offers simple solutions to difficulties
you may encounter. To resolve persistent problems, call Timeter at the number listed
below and ask for the RT-200 Sarvice Department.

when raeturning the RT-200 system to the factory for any reason, use the following
procedure:

A. Call the factory to obtain return authorization.

B. 1Identify the unit’ to be returned to Timeter with a purchase ordaer containing the
name and address of the owner, the serial number and model number of the unit
being returned and the specifice of the service raquired.

C. Carefully pack the unit in its original carton. If this carten is not available,
call the Timeter Service Department for recommendations on sultable packing

materiale.
D. It is also recommended that you ship the unit fully insured. All shipments to

Timeter must be prepaid. Shipping damage in transit to Timeter will be the
responsibility of the customer.

Individual modulas may be returned for service or recertication. Contact Timeter for
details. -

8168-270-001
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THEORY OF

2.1 THE RT-200 SYSTEM

Fiqure 2.1 showa the "standard" RT-200.
or as a system.
A. The Control Module (Model RT-201)

is the "brain" of the RT-200, and
controls all of its operations.

OFERATION

It consiets of three modules: a Control
Module and two “function" modules, flow and pressure, which maybe ordered seperately

FIG.2.1

/

The keypad and display are
located on the Control Module.

B, The Pressure Module (Model
RT-202) containa the transducers

T

and circuitry for ring
various ranggs of pressure and

vacuum.

C. The Plow Module (Model RT-203)
contains the transducers and
circuitry for measuring gas flow
rate, volumes, breath rate,
inspiratory and expiratory times
and I:E ratio.

iﬁﬂ ¢
ans

N\

The system can be expanded to include other modules as they become available.

2.2 THE CONTROL MODULE

The Control Module performs two major tasks:

A. SELECTING FUNCTIONS: The Control Module allows you to select test funotions.
. You do this by entering "Function Code" numbers on the keypad.
B. DIGPLAYING READINGS: The Control Module computes test readings using information

from the other modules and shows the

The Control Module aleoti

Supplies power to the other modules in

Shows you if a reading is overrange or
Alerte you to various error conditions.

result on the display.

the RT-200 system.

Allows you to “Zero" test functions with the push of a button.
Allows you to select “"peak-detect" mode on many test functiona.

underrange.

2-1
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Figure.2.2

LINE CORD oogs
Overange  DISPLAY g % g g _
0o KEYPAD
- HHHH H) [eoes] ™
Underrange ﬁ
POWER INTERCONNECT
oyt D SYSTEM CONTROLLER BUS

utjjuz||us

MODULE EPROMS

2.2.1 THEORY OF OPERATION - CONTROL MODULE

Figure 2,2 shows a block diagram of the Control Module (Model RT-201). The major
corponent of the Control Module is the System Controller (Controller). The
Controller is microprocessor-based and controls the operation of the system. The
Keypad allowa you to give commands directly to the Controller. For exampla; to
measure air flow rate, you enter a code on the keypad which tells the Controllar you
want to use tha air flow rate function. In response to this command, the Controller
places a signal on the Module Interconnect Bus which activates the Flow Module. The
transducers in the Flow Module convert gas flow rate to an electrical signal. The
electrical signal is converted to digital form and sent to the Controller on the
Module Interconnect Bus. The Controller analyzes this digital signal, computes the
correct reading, and places it on the Display. The Module EFROMs contain specific
data directing the Controller during signal processing. This data is placed in the
EPROMs during factory calibration.

2.2.2 MODULE EPROMS

The Pressure and Flow modules (function modules) each have a Module EPROM which is
installed on the Controller circuit board. (An EPROM is an integrated circuit which
containe a computer program. The microprocessor in the Controller runs the program
to control the RT-200's operations.) The Module EPROM must be properly installed for
the associated function module to work. DO HOT remove or install EPROMs unlesa
gpecifically inatructed to do so by Timeter's Service personnel.

2-2 L31-0



2,3 FUNCTION CODES

A function module (Flow or Pressure) typically contains several ranges or units of
measure. Tha ranges and units of meapure are identified by Function Labels which
appear in the windows on the front panels of the sach module. A two digit Function
Coda is printed on the panel next to these labels. Refer to the Figure 2.7. Other
ranges, units of measure and and gases are available on a special order basis. You
specify at the time of order whether you want a standard unit or a unit with some
special units of measure. On the standard unit Function Code "11" refers to the 20
cm H20 function. On a "special" unit orderad with different units of measure,
Function Code "11" may correspond to 7.2 in Hg or some other Function. Regardless of
this difference, the functions available on your unit are tdentified by the Function
Labels and the corresponding Function Codes which appear on the front panels.

2.4 KEYPAD

The Control Module front panel is shown in Figure 2.3. The keypad is on the right
side of the panel. The functions of the various keys are:

Key(s) Function

0 -9 Used to enter Function Codea

Enter After you type in a two-digit
Function Code, pressing the
Enter key causas the RT=200
to activate the desired

function. 2 E'_-“_-ﬂ %I_H‘Y‘ue"}n

Zero "garos" the display to compen—
sate for any drift that occurs.
When "zeroing", REMOVE ALL
ALL CONNECTIONS FROM THE FUNC- Figure 2.3
TION INLET FITTINGS. while
the unit is "zeroing", the Controller teats the display by lighting all
the segments in the display. After a second, a value of zero will appear
on the display, indicating the RT=200 is ready to continue ocperation.

The gero values are stored as long as the RT-200 remains powered up. If
the unit is turned off or power is interrupted, they are lost. When the
the RT-200 1s turned on you will need to "zero® the functions you want to
use. If you attempt to use a function which has not been zeroed, the
Controller will place the following indication on the display:

OODDQI

Preps the Zero key to set the zero value. It is a good practics to
re-zerc the RT-200 just before critical measurements. If special
functions or triggering options are selected, these will be briefly

displayed after the Zero key is pressed. {see below)

L21-0
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Keyls)

Peak/
Continuous

Resat

Fi

F2

0

Function

This key allows you to switch from the peak-detect mode to the continuous
(normal)} mode and then back: In the reak mode the RAT-200 measures the
peak value of the function. When the unit is in the Peak mode, a "P"
will appear on the Mode section of the display. This key will have no
effect when a functlon 15 selected for which peak-detect mode is not
oparational.

This key instructs the CONTROLLER to return to the initial power=up
condition. The “E _ i prompt will appear on the display. Zero offeet

values and special Functiona selected will yemain. The RT=200 is now
ready for commands from the keypads

This key allows flow and volume meagurements of oxygen {02) and nitrogen
NZ2) mixtures or oxygen and nitrous oxide (N20) mixtures. It also allows
a special mode to he entered for measuring inspiratory and explratory
time and I/E ratio on ventilators equipped with an inspiratory hold
mode »

i .
This key allows ‘tidal volumes to be accumulated for a selected number of
breatha (2=10). The display will indicate the accumulated tidal volume

and the number of breaths.

This is a special function that allows you to make corrections for gas
presaure, temperature and humidity so that test resulta of flow and
volume can be displayed in ATP, STF or BIFH units.

ATP1 (ambient temperature and pressure) AL power up the RT-200 defaults
to ATP, assuming the temperature of the test gas ls 70° F. If it
ia not, USE the ATP mode of the "0 0" function to enter the actual

test gas temperature. This is helpful when testing devices that
are calibrated in ATP

gTP: (standard temperature and pressure) This corrects measurements to
standard temperature (70° F) and gtandard pressure {760mm Hg). In
this mode barometric pressure must be entered so the RT-200 can
make neceasary corrections. The RT-200 compensates for gas
pressure, but gas temperature must be between 59-95°F. Bee note

below.

BTPS: (body temperature. 98,.6°F and ambient pressure, gaturated with
water vapor) allows testing to be doné uaing DRY gas from an
oxygen cylinder (on oxygen ranges) or an existing humidity air
gource (on air rangea) and corrects the gas flow/volume to it
equivalent BTPS reading. This is useful because BTPS ga@ MUST
NEVER be.allowed to flow through the RT-200 or it will be
damaged. The gae temperaturse must be between 59-95°F.

NOTE: The RT=200 allows gas temperature to vary between 58-95°F,
however , maximum accuracy is achieved using 70°F dry oxygen oI

70°F 20% RH air.

8166-270-001
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01 Thig is a special function that allows you to modify the duration of the
gtart and end-of-breath delays and the sensitivity of the triggeri
ng level.
It applies to all measurements triggered by the start/etop of flow or
pressure (gee NOTE below). It can be useful in spacial circumstances where
pnuematic noise, waveform ringing and overshoot cause false triggering.

CAUTION: This function ghould not be used to allow malfunctioning equipment
to pase testing. Investigate and solve any abnormal pnuematic noise (leaky
ventilator valves, poor test set-up, etc:) pbefore using the "0 1" fupction.

| z|e 1
L] i ",
oo B £
2 :‘ Figure 2.4 =8 £
F : = o % n »]
H : 2
L H El 2dlé 3
(0] g ol® bt w | £ -
—-lo -
w B :
£ @
Elz )
: HE o
. 2l o
ol c
? o
[
]
TgR8T. e = = I
g 7 —_
Ventilalor i
T
TIME > Nolse 1 I bl
Ventilater
WOTE Noise

The start of the breath is sensed when the flow reaches 1% of the full scale of the
function being used (the triggering level can bs raised to 4%). The RT=200 ignores
valve noige for the first .05 second after the breath is sensed. This .05 second
period is the built=in ugtart=of~breath delay.” If the valve noige is gtill present
at the end of the breath delay., the RT-200 will show & rHELP r" message on the
display. Then & automatically weries again” in case the problem was gaused hy a
vibration in the test get-up or other irregularities. _The "HELP r" mesnage is also
displayed if the breath delay {s longer than the inapiratory time.

ath is sensed when the flow drops to 1% of the full scale
of the function being usged (trigger level can be raised to 4%). The RT-200 ignores
the breath ends. 7This .100 second period

valve noise for the first .100 second after
is the built in "and-of-breath delay." If the valve nolse is still present after the

end-of-breath delayy the RT-200 will show 2 wHELP ¥" message on the display. Then it
sutomatically "tries again" in-case the problem was caused by a vibration in the test
set=up or other irregularities- The "HELP F" message 1s also aisplayed if the
end=of-breath delay is longer than the expiratory time.

Likewise, the end of the bre

pressure is selected, the trigger level is set at lpptothﬁtely
1% of the full acale of the function gelected- ©On poth peak £low and presoure, any
pesks during the start-of-breath delay are ignored. On all other functions, data
collection starts jmmediately with the ptart of the breath: -

Likewise, when a paak

5168-270-001
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Key(e) Funetion

‘Returne the special functions to power up conditiens without losing
zero values. To use press the 0 key and 9 kay and press enter.

2.4.1 Application of Special Functions

The special functions apply to the test functions indicated in Figure 2.5,

FPigura 2.5
O = . AVAILABLE ®= AVALIABLE IN PEAK ONLY
SSURE | FLOW (LOW € miCn) TioAL vOLLME
SPECIAL FUNCTION | REY(S) AL OLIE SIS vauue flot
AL ALR a2 .-N-_H SPEC AlR 01 AlR [v+] BN Tinge | texp  LUE RAT(D

02/MI RIRTURES £l g o O O

D2/NI0 MIXTURES il. O

. ' 0|00

ACCUMULAT IVE
VOLUME

F2

BREATH DELAYS,

¢ raigger Leve, | 001 ®

STAAT § END-OF-,

ATE, STP, 6TPS et O

] [e](%,
0|00
O|0
Q|0

O
®

@ |0

O
®

2.5 SELECTING A FUNCTION

There are four ways to select a function:

A.

Enter the FUNCTION CODE, then press the Epter key. The CONTROLLER will

select the function, but will not save a “zero value." The previous value (if
there is one) will be used to compute new readings on the display. If no “zero
value" was stored for this function, the CONTROLLER will place the "ooco o
message on the display.

Enter the FUNCTION CODE, then press the Zero key. The CONTROLLER will select
the function and immediately save a "zero value." The advantage of this method
is that the function is entered and zeroed with one keystroke.

5188-270-001
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Enter the FUNCTION CODE, then press the Peak/Continuous key. Ine CURTHURERE
will select the function and immediately switch into peak-detect mode if it ie
allowable, No zero cperation will be performed.

Enter the first digit of the FUNCTION CODE, then prese the Zero key. Enter

the gecond digit of the FUNCTION CODE and press the Peak/Continuous key. The
CONTROLLER will select the function, immediately save a "zero value", and switch
to peak-detect mode if it is available for that function. The outcome will be
the same if the order of the Zero and Peak/ Continuous keys is reversed in this

description,

Figqure 2.6
1 = Measuremenl — rm,dg.i
Overrange
Lk‘bdarrlnue

4

2.6 DISPLAY

The RT-200 display consists of three sections. These sections are shown in Figure

2.6 and are explained below:

A.

Cs

'QVERRANGE AND UNDERRANGE INDICATORS: These are located directly to the left of

the dieplay. They indicate whether a display reading is outside of the accurate
ranga on the RT-200. .

The overrange lamp lights when the display reading exceeds the normal accurate
range of the function gelected. Readings taken when the overrange lamp is lit
may be inaccurate. If the reading continues to rise, a point will be reached
where the display will blank, and the overrange lamp will etill be lit. Thise is
called the "blanking point."” This feature prevents the RT-200 from displaying
readings which may be greatly inaccurate. The amount by which the "blanking
point" exceeds the top of the range varies with each function and is listed on
the individual function specification sheats jneluded with this manual.

The underrange lamp lights when the display reading goes below negative ten or a
reverse flow exists. Negative readings, down to -10, are displayed with a minug
gign in the mode section of the displays

MERSUREMENT: This four-digit section of the display normally contains the
measurement. Belf-diagnostic massages may also appear in this section., See
saction 2.7 below for a list of the possible readings and messages which may
appear on the display-

MODE: Bee section 2.7 for a list of the symbols which may appear in the mode
gsection of the diaplay.
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2,7 POSSIBLE DISPLAY MESSAGES

This section liste the possible readings, codes and messages which may appear on the
display. "123" is used to represent any numeric reading, X is used to represent a

number Erom 1 to 9 or a letter.

DISPLAY
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1=2.3

ERERERI]l

e 100,3
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100.3 .

L d

MEANING

This is the keypad entry prompt., The CONTROLLER is waliting for
you to type in a function code or some other command.

Indicates that a function you have selected needs to be "zeroed"
before readings can be taken.

A "minus” sign in the mode section indicates a reading below
Zero.

Indicates that the RT-200 is in peak-detect mode. The reading
will not change until another peak is encountered.

I:E ratio reading.

Overrange lamp lit indicates a reading above the upper limit of
the function.

Overrange lamp 1it with blank display indicates that the reading

is beyond the upper limit of the function. .

Underrange lamp lit with blank display indicates that the reading
is more than 10 below zero.

This is a "HELP message. It indicates that an error condition has
been encountered. Gee page 5.1 for a list of the "HELP" messages
and their meanings.

Underrange lamp with diaplay reading indicates that flow or peak
pressure is occuring in a negative direction. The display indi-
cates the last valid, positive reading.

Indicates a special function has been selected.

Indicates that the Peak/Continuous key was pressed before the full
FUNCTION CODE was entered. The CONTROLLER will place the RT-200
in peak-detact mode as soon as you enter the FUNCTION CODE and
preas the Enter key.
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