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1. GENERAL

This Service Manual has been prepared for BME maintenance service of the TERUFUSION Syringe
pump (TE-311/312).

When informed of a pump unit malfunction from a doctor/nurse, please troubleshoot according to the

following procedures.

(O If ahy fault is found to be caused by improper operation by the doctor/nurse, correct the cause of
the problem and instruct the user how to operate the equipment properly so that recurrence of the
fault can be prevented.

(2) Before starting of actual repair of the equipment, be sure to confirm the fault that the doctor/nurse
has brought to your attention. After assessing the actual state of the fault, only then should you
start any repair work.

(3) If the equipment is found to malfunction even when it is operated properly, use the troubleshooting
procedure in this manual to diagnose the faulty pump.

(4) If you are unable to correct the fanlt by using this manual, please contact your local TERUMO
distributor or TERUMO Corporation for corrective action and repair.

(5) Disinfect the items contaminated by patient’s body fluids before returning to TERUMO distributor
or TERUMO Corporation. Please include all items that have been removed from the equipment
during preliminary checks upon return of equipment. If it is necessary to send back those items
that have not been disinfected, seal them completely and attach a memorandum mdicating that the

contents are unsanitary and to be handled with care.
(General precaution)

(1) Don’t detach connectors or printed-circuit boards while the equipment is supplied with power.

1-1
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(2) First visually check the malfunction equipment for open circuits, short circuits,loose connectors

and damaged parts. Also, check for abmormal sounds or foul smells(caused by burned

resistor,etc.).

(3) After completion of repair work, check that all switches are set in the respective original settings.

Clean the equipment and its periphery and, then, report the result of repair work to the BME

manager.

(4) When handling semiconductors, especially MOS-IC, take special care not to cause electrostatic

breakage,etc,

Keep your body and your soldering iron in constant connection with a ground point through a

IMS resistor.(A statically insulated type of soldering iron dose not required grounding, but it

must be used only after being checked for completeness of insulation.)

When carrying ICs and printed-circuit boards, be sure to keep them in electrically conductive

containers or wrap them in metal sheets(such as aluminum foil).

(Never use plastic containers or sheets for this purpose.)

If you find that an abnormality disappears when a printed-circuit board is replaced, try to remount

the original board to ascertain that the previous abnormality still recurs. If there is no recurrence,

poor contact or another fault could be suspected; continue troubleshooting.

This Service Manual is expressed in the following “ SI” units (Systeme International d’Unites):

' Quantity ST unit
Name Symbol Remarks
Force Newton N IKgf =9.80665N
Pressure Pascal Pa 1Kgf/em® = 98066.5 Pa

1-2
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2. SPECIFICATIONS

{Common to TE-311/312]

Name: TERUFUSION syringe pump

Model: TE-311/312

Name TERUFUSION syringe pump TE-311 TERUFUSION syringe pump TE-312
Model TE-311 TE-312
Code Syringe | Body weight | Computer Syringe Body weight | Computer
No. used mode interface / used mode interface /
function Nurse call function Nurse call
TE-31IN { Specified Without Without - - - -
brands
TE-311C | Specified Without With TE-312C | Specified With With
brands brands
Syringe used: 10, 20, 30, 50 mL of Terumo & specified brands

Flow rate setting range:
When 10, 20 or 30 mL syringe is used: 0.1 - 300.0 mL/h (0.1 mL/h step)
When 50 mL syringe is used: 0.1-1200 mL/h
(0.1-999.9 mL/h: 0.1 mL/h step)
(1000 - 1200 mL/h: 1 mL/h step)
Display range of volume delivered: 0.1-999.9 mL (0.1 mL step)

Accuracy of flow rate:  Mechanical accuracy: within 1%

. (Nominal valve) accuracy incl. syringe: within +3% (when measured over 1 hour after start of
y yring

infusion using TERUMO syringe and, thereafter, every

hour at a flow rate of 1.0 mL/h or more)
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Occlusion detection pressure: Selective setup in three stages
Setting ranges with TERUMO syringe used
[H]: 800 % 200 mmHg (106.7 +26.7 kPa, 1.09 + 0.27 kgflcm®)
[M]:500 + 100 mmHg (66.7 + 13.3 kPa, 0.68 + 0.14 kgflem?)
[L]: 300 + 100 mmHg (40.0 + 13.3 kPa, 0.41 £ 0.14 keflem?)

Purge flow rate: Approx. 1200 mL/h (with 50 mL syringe used)
Approx. 500 mL/h (with 30 mL syringe used)
Approx. 400 mL/h (with 20 mL syringe used)
Approx. 300 mL/h (with 10 mL syringe used)

Alarming function: Occlusion, nearly empty, low battery, syringe dislocated, plunger/clutch disengaged

Special function: e Possible selective functions with internal selector switch are:
(1) Setting of delivery limit: 0.1 - 999.9 mL (0.1 mL step)
[when:Delivery Iimit is specified.]
¢ Infusion completion alarm
» Keep-vein-open function (to continue infusion at rate of 0.1 ml/h after
completion of infusion) '
(2) Repeat alarm function (This function will come into action if alarm is not released
within 2 minutes after alarm buzzer stops sounding.)
(3) Start reminder alarming function (This ﬁmct:i‘on will come into action if operable
state continues 2 minutes or more.) !
(4) Flow rate max limit setting function
(5) Remote computer-interface function
¢ Clear volume delivered button (Display of volume delivered counter is reset to "0"

when the button is pushed for 1.5 seconds.)

Computer interface function: RS8-232C or RS-485 (TE-311C, TE-312C, only)

2.2
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Relay contact point for alarm output (applicable to nurse call)

Contact-point capacity 1A, 12 VDC (TE-311C, TE-312C, only)

Operating conditions: Ambient temperature: 5 - 40°C, Relative humidity: 30 - 90%

Storage conditions:

Power supply:

Ambient temperature: -20 - 45°C, Relative humidity: 10 - 95% (no condensation)

110 V/120 V/220 V/230 V/240 V AC, 50/60 Hz
12 VDC (by exclusive use of power supply)

Built-in battery keeps continuous use for about 2 hours. (when computer interface

function is used: approx. I hour 45 minutes.)
(provided that a new battery is charged up for at least 24 hours at ambient

temperature 25°C, with power off, and is used under the condition of 5 mL/h flow

rate and occlusion-pressure set value "M" )

Power consumption: 12 VA (when AC power is used) or 8.4 W (when DC power is used)

Electric shock protection class & type:

Class I and internal power-supply device CF type IPX 4

External dimensions: 322(W) x 114(H) x 115(D) mm

Weight:

Approx. 2.3 kg (TE-311)
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C
[TE-312 only]
Body weight mode setting range:
Dose rate: 0.00 - 50.00 pgrkg/min (0.01 pg/kg/min step)
Body weight: 0.0 - 300.0 kg (0.1 kg step)
Drug volume: 0.0 - 300.0 mg (0.1 mg step)
Solution volume: 0.0 - 300.0 mL (0.1 mL step)

Weight: Approx. 2.4 kg

Specification and design are subject to change for improvement without notice.

Computer interface and Nurse call connectors are available on the specified

product.
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Units Available:
Reorder Voltage Plug type Socket type | Body weight | Computer interface /
number mode Nurse call connector

TE*311NB1 110V | American type El - -
TEx311ND1 120V | American type @ - -
TE*311NG2 220V | UK type EI - -
TE%311NG3 220V | European type @ - -
TE*311NH2 230V | UK type @ - -
TEx311NH3 230V European type @ - -
TE*31 INH3* 230V { European type @ - -
TE*31INI3 240V | European type @ - -
TE%*311CH2 230V | UK type @ - ves
TE*311CH3x 230V | European type @ - yes
TE*312CB1 110V | American type @ yes yes
TE*312CD1 120V | American type @ yes yes
TE*312CG2 220V UK type @ yes yes
TE*312CG3 220V European type @ yes yes
TE%312CH2 230V | UK type EI yes yes
TE*312CH3 230V | European type @ yes yes
TE*312CH3% 230V European type @ yes yes
TE*312CI3 240V European type @ yes yes
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3. SPECIAL JIGS AND MEASURING INSTRUMENTS NEEDED
No. Special jigs and measuring instruments
1 Digital voltmeter
2 Synchroscope
3 | Pressure gage (0 - 30 Kpa; 0 - 3 Kgf/cm?)
4 Occlusion adjustment jig ~BF A e—
5 Syringe and nearly empty detection adjustment jig set (2 kinds of jigs) OS5 EAL R~
6 Syringe detection checkup jig set (4 kinds of jigs) (05 EAA -
7 Measuring cylinder
8 Cross-point screwdriver set (large & small), plain screwdriver (small), thread lock, cable tie,
nipper, tweezers, and long-nose plier
9 Plunger / Clutch disengagement detection adjusting jig ~“O5EAG P
C ‘ Occlusion adjustment jig

HOSEAdEry

Syringe detection checkup jig set

(4 kinds) (OSEAdHio-

Syringe and nearly empty detection

adjustment jig set (2 kinds)£65=A424a—1
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4. VARIOUS MODES

Various kinds of modes can be set up with the rotary switch inside the equipment body.

Specification for internal switch is as follows:

[Internal switches specification]

Switch spec. Mode Description

0] Aging mode For warming up the product in the early
stage of production or after parts
replacement during maintenance

[1-A] Normal mode -

[B] Diagnosis mode For diagnosing switches, lamps, buzzers,
and sensors individually

[Ci Special-function setting mode For setting "Delivery limit" mode, "Repeat
alarm" mode, and "Start reminder alarm"
mode

[D] Adjustment mode For adjusting the syringe detection, nearly
empty detection, and occlusion detection

[E] Computer interface environment and ID For setting the computer interface speed,

number setting mode stop bit, etc.

[F] E*PROM initialization For initializing E*PROM in early stage of

production

The internal switch is of the rotary switch type.

When resetting the internal switch, remove the battery cover from the bottom of equipment body and
take out the battery from the inside of body, and the internal switch can be reset through the window |
at the depth of battery housing. Take care not to unplug the battery connector.

Note:Put the rotary switch (81) back to its original

osition "1", after the operation of each

modes,
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4.1 Aging Mode

(1) Operating method
1)  With the power switched off, set the rotary switch to "0".
2)  With "STOP" switch button kept pressed, turn "POWER" switch ON, and the states 1) to 3) of

aging action (2) will occur, indicating that the aging mode comes into effect.

If "POWER" switch is turned ON without pressing "STOP" button, "Er96" will appear on the "Flow
rate / Delivery Limit / Volume delivered" display (7-segment LED).

(2) Aging action
1) The motor runs. (Movement of slider: approx. 9 mm/h)
2)  All of indicative elements connected blink at 1 Hz/50% duty.
3) During running of motor, a minimum level of purge sound is heard.

* During aging operation, it is possible to stop the motor with "STOP" switch and start it again
with "START" switch.

* During aging operation, the motor can be stopped by occlusion detection (approx. 4.7 kgf).

(3) When "POWER" switch is turned OFF, aging mode ceases.
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4.2 Syringe-brand Setting Mode

(1) Set the rotary switch (S1) on the main board to "1" (original setting position), and turn {POWER]
switch to ON. Now, setting of a desired one of the previously-stored syringe brands becomes

possible. The display shows "11" or "12" (corresponding to TERUMO syringes) which has been

preset before shipment from the factory.

[Setting - Syringe brand]

Display Syringe Brand Syringe accepted
11 TERUMO JAPAN made 10,20, 30, 50 mL
12 TERUMO EUROPE made |10,20, 30, 50 mL
(30mL TERUMO JAPAN made)
13 TERUMO USA made 10,20, 30, 50 [60] mL
14 B-D A combination 10, 20 mL (SIN),
30, 50 [60] mL (PLASTIPAK®/USA)
15 B-D B combination 10, 20, 30, 50 [60] mL (PLASTIPAK®/USA)
16 Dong Bang 10,20, 30, 50 mL
17 Nipro 10,20 mL (Thailand)
30, 50 mL (Japan)
18 Boin 10, -, 30, 50 mL
19 Dae-Ah 10,20, 30, 50 mL
20 Sherwood MONOJECT® |10,20, 30, 50 [60] mL
21 B. Braun OMNIFIX® 10,20, 30, 50 [60] mL
22 JMS(Japan) 10,20, 30, 50 mL
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(2) Setting procedure

2)

3)

4)

The power is now turned off , and rotary switch (S1) position is "1"(initial setting).With both
the [STOP] and [DISPLAY SELECT] buttons kept pushed turn [POWER] switch to ON for

a few seconds, and an indication "SEt" will appear on the [RATE/D.LIMIT/E mL] display
and the syringe-brand setting mode come into effect.

Then, an indication "nn" (n: optional number) will appear on the [RATE/D.LIMIT/Z mL]
display. Make sure that the [10 mL] lamp is lit.

The syringe - brand setting number advances by one each time the [STOP] button is pushed.
(Set on approriate number corresponding to the syringe brand. The number doesn’t go
down.)

Once a setting number is entered, push the [START] button and keep it pushed for approx.
1.5 seconds to store the entry.

As this process is completed with a beep, an indication "good" will appear on the

[RATE/D.LIMIT/X mL] display (for approx. 2 seconds.) In case of abnormality, "bAd" will

- be displayed.

)

(3) Special mention
1)
L 2)

Soon after indication of "good" or "bAd," the display will return to the initial indication.

If power supply is cut off during setting procedure, a failure to store the entry will result.
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4.3 Diagnosis Mode
4.3.1 Operating method

1) With the power switched off, set the rotary switch to "B".
2) With "STOP" switch button kept pressed, turn "POWER" switch ON, and "dIAg" will appear on
the "Flow rate / Delivery limit / Volume delivered” display, indicating the start of diagnosis mode.
If "POWER" switch is turned ON without pressing "STOP" button in this case, "Er91" will appear
on the "Flow rate / Delivery limit / Volume delivered" display.
Also, be sure to release "STOP" switch button as soon as the power is switched on; otherwise, "Er
8" will be indicated.
* [dIAg stands for Diagnosis.]
3) When "POWER" switch is turned OFF, diagnosis mode ceases.
*  Succeeding to start of diagnosis mode, execution of diagnosis actions, checking for proper action,
and indication of status can be made as described below.
*  Pushing "PURGE" switch button while diagnosis item (1) being indicated causes the diagnosis
item to skip.
Diagnosis item Description
(1 Display of software-version numbers.
3} Diagnosis of indicative elements
(3) Diagnosis of "operational" switches
(4) Diagnosis of buzzer
(8) Diagnosis of preset dial
(6) Diagnosis of clutch sensor
€)) Diagnosis of motor rotation and rotation-detection sensor
(8) Diagnosis of syringe nearly empty detection sensor
(9} Diagnosis of syringe detection sensor
(10) Diagnosis of occlusion detection sensor
(113 Diagnosis of power-supply voltage and status of AC/DC power supplies
(12) Diagnosis of nurse-call function
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(1) Display of software-version numbers
When "STOP" switch button is released immediately after start of diagnosis mode, the
software (CPU program) version number is indicated on the "Flow rate/ Delivery limit/ Volume
delivered" dispiay.
e The 4 digits from the first indicates the software version number (0000 - 9999).
"Flow rate/ Delivery limit/ Volume delivered" display
1
|
O (O (| ] [}
] [ L) O | O | O O
1
|
1—;—’-
C ' Software version number:
0000 - 9999
(2) Diagnosis of indicative elements
1) Each time "STOP" button is pushed, the indicative elements are switched over one after
another automatically in the following sequence to diagnose them:
e "Syringe mL" lamps (4 lamps) light up simultaneously.
¢ Operational indicator red lamps (4 lamps) light up simultaneously and green lamp
revolves,
¢ "Occlusion limit" indicator (H,M,L) light up simultaneously.
e "Alarm indicator" lamps (3 lamps) light up simultaneously.
¢ "Flow rate/ Delivery limit/ Volume delivered” display (7 segments) and a lamp light up
simultaneously.
o "AC/DC" lamp and "Battery” lamps (3 lamps) light up simultaneously.
(--. ' However, three "Battery" lamps are lighted up when power is switched on as far as the

battery is fully charged.
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In the case of TE-312
» All of LCD indicator and backlight are turned on.

(3) Diagnosis of "operational" switches

1)

2)

3)

4)

5)

Pushing "STOP" button after the indicative elements have been diagnosed causes progress to
the diagnosis of "operational” switches. In this case, the "Flow rate/ Delivery limit/ Volume
deli\.rered" display indicates "H[1.1" {{means blank).

Diagnosis of "START" switch

While "H[Jl.1" being indicated, turning “START" switch ON/OFF causes indication
"L[E.1"/"H[]1.1" appear alternately on the display.

That is, "L" and "H" correspond to ON and OFF respectively as far as "START" switch is in

the normal condition.

Push "STOP" switch to proceed to diagnosis of "PURGE" switch.

Diagnosis of "PURGE" switch

While "H[2.1" being indicated, turning "PURGE" switch ON/OFF causes indication
"L{R.1"/"H[2.1" appear alternately on the display.

That is, "L" and "H" correspond to ON and OFF respectively as far as "PURGE" switch is in

the normal condition.

Push "STOP" switch to proceed to diagnosis of "DISPLAY SELECT" switch.
Diagnosis of "DISPLAY SELECT" switch

While "H[B.1" being indicated, turning "DISPLAY SELECT" switch ON/OFF causes
indication "L[B.1"/"H[B.1" appear alternately on the display.
That is, "L" and "H" correspond to ON and OFF respectively as far as "DISPLAY SELECT"

switch is in the normal condition.

Push "STOP" switch to proceed to diagnosis of "C ZmL" switch.

Diagnosis of "C ZmL" switch

While "H[H.1" being indicated, turning "C ImlL" switch ON/OFF causes indication
"L{R.1"/"H[K.1" appear alternately on the display.
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That is, "L" and "H" correspond to ON and OFF respectively as far as "CLEAR (C SmL)"

switch is in the normal condition.

In the case of TE-311, push “"STOP" switch to proceed to diagnosis of the buzzer.

In the case of TE-312, perform diagnosis of "DISPLAY ON/OFE" switch.

Diagnosis of "DISPLAY ON/OFF" switch

While "H[}5.1" being indicated, turning "DISPLAY ON/OFF" switch ON/OFF causes
indica;tion "L[5.1"/"H[5.1" appear alternately on the display.

That is, "L" and "H" correspond to ON and OFF respectively as far as "DISPLAY ON/OFE"

switch is in the normal condition.

Push "STOP" switch to proceed to diagnosis of "ITEM SELECT" switch.
Diagnosis of "ITEM SELECT" switch

While "H[16.1" being indicated, turning "ITEM SELECT" switch ON/OFF causes indication
"L{6.1"/"H[6.1" appear alternately on the display.
That is, "L" and "H" correspond to ON and OFF respectively as far as "ITEM SELECT"

switch is in the normal condition.

Push "STOP" switch, and it will cause indication of "0 [J1.2" and proceed to the diagnosis of

the buzzer,

(4) Diagnosis of buzzer

1)

As far as "START" button is kept pressed, the buzzer sounds warning.
¢ While "[J[]1.2" being indicated, the buzzer makes sound at low volume.
Releasing "START" button causes proceed to the next-stage of volume.
* While "[][]2.2" being indicated, the buzzer makes sound at medium volume.
Releasing "START" button causes proceed to the next-stage of volume.
» While "[][B.2" being indicated, the buzzer makes sound at high volume.
Releasing "START" button causes proceed to the next-stage of volume.
¢ While "[J[M4.2" being indicated, the buzzer makes sound at top volume using the fail-safe
function, and at the same time "Alarm" lamps (4 lamps) light up.

Releasing "START" button causes return to the initial level of sound volume.

4-8
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Each change of sound volume is transient and no recording to E?PROM is made.

Press "STOP" button, and it will cause indication of "n] [13"(n= 0 - 9) and proceed to the

diagnosis of the preset dial.

Diagnosis of preset dial

1y

2)

Tumn the preset dial clockwise (increase) or counterclockwise (decrease). The preset dial is

regarded as functioning normally if "n” of "n[] {13" appearing on the "Flow rate/ Delivery

limit/ Volume delivered” display counts up or down (0 - 9).

Push "STOP" button, and it will cause indication of "L[]{14" and proceed to the diagnosis of

the cluich sensor.

Diagnosis of clutch sensor (excepting domestic specification)

1)

2)
3)

Manually place the clutch in lock/uniock position and check for proper state of the clutch

Sensor port.
Each time the display must indicate "L[][}4" for lock or "H[][14" for unlock.

Push "STOP" button, and it will cause indication of "[J[] 5" and proceed to the diagnosis of

motor drive and rotation-detection sensor.

Diagnosis of motor drive and rotation-detection sensor.

D

2)
3)

While "[1{] 5" being indicated, pushing "START" button will cause the motor to run by only
one rotation and that rotation will be detected by the sensor.

The result of diagnosis is indicated on the display as "g[1[15" (good) or "b[J[1.5" (bad).

Push "STOP" button, and it will cause indication of "nnn.6" (n= 0 - 9) and proceed to the

diagnosis of the nearly empty detection sensor.

Diagnosis of nearly empty detection sensor

1)

2)

With the clutch disconnected, move the slider toward the extremely pushed position, and the
value of A/D will vary with slider position.
Indication is made in the form of "nnn.6" in which "nnn"represents A/D value given in

decimal.

4-9
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3)  Push "STOP" button, and it will cause indication of "nnn.7" and proceed to the diagnosis of

the syringe detection sensor.

(9) Diagnosis of syringe detection sensor

1)
2)

3)

The 10 cc syringe lamp lights and an A/D value is indicated.
Indication is made in the form of "nnn.7" in which "nnn"represents A/D value given in

decimal.

Push "STOP" button, and it will cause indication of "[J[J[18" and proceed to the diagnosis of

the occlusion detection sensor.

(10) Diagnosis of occlusion detection sensor

1y
2)

3)
4)

Indication "[]{][18" remains until the "START" button or "STOP" button is pushed.

Pushing "START" button will cause the motor to drive at 300 pps and indication to change
to "nnn.8" in which "nnn" represents A/D value given in decimal.

A/D value is dependent on load applied to the slider.

When "STOP" button is pushed, the motor will come to stop, making a stop sound, and the

state will proceed to the next diagnosis of the power-supply voltage and status of AC/DC

power supplies.

If the slider approaches near the nearly empty limit position, the motor will automatically come to

a stop, making a stop sound (to prevent the slider from reaching the extreme-end of stroke.)

(11) Diagnosis of power-supply voltage and status of AC/DC power supplies

1)
2)

3)

The A/D value of the voltage detection sensor is indicated in the form of "nnn.9".

In the case of battery drive, the "AC/DC" lamp goes off and an A/D value lower than that of
AC drive will be indicated.

In the case of AC drive, the "AC/DC" lamp lights and an A/D value higher than that of

battery drive will be indicated.

If ripple exists in the AC/battery boundary, the indication will become unsteady (because of

absence of hysteresis).
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5) Push "STOP" button, and it will cause indication -of "[J[J{1A" and proceed to the diagnosis

of the nurse-call (relay) function.

(12) Diagnosis of nurse-call function
1)  While "[J[J[]A" is indicated, pushing "START" button will cause a change of indication to
"LO[J A" and a trip (conduction) of the nurse-call relay.
2) Pushing "START" button again will cause indication to change to "H[] [JA" and the relay to
be cut off. |
Each time "START" button is pushed, the relay turns to ON and OFF alternately.
3) Push "STOP" button to ceases all items of diagnosis, and indication on the display will

return to "dIAg" showing the state of equipment being standing by for the next keying.

4.4 Special Function Setting Mode

(1) The selective special functions are shown below:

Description

Setting of delivery limit mode

Setting of silenced repeat alarm mode

Setting of silenced start reminder alarming
mode

Setting of remote computer-interface mode

Setting of flow rate max limit mode

(2) Setting method

1) With power supply cut OFF, set the rotary switch to "C".

2) With "STOP" switch kept pressed, turning "POWER" switch to ON will cause indication of
"SPEC" in the "Flow rate / Delivery limit / Volume delivered" display (7-segment display),
making selection of special functions possible.

Then, "10 mL" lamp will light and a binary number of four figures will appear in the

(\_. numeral display zone.
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Each figure of 4-figure binary number corresponds to a related setting item. At each figure,
"0" and "1" corresponding to "valid" and "invalid”, respectively, alternate each time "STOP"
il

button is pushed.
¥ [SPEC stands for Special.]

——

*  If "POWER" switch is turned ON without pushing "STOP" button, an error indication
"Er92" will appear on the 7-segment LED. _

Each time "PURGE" button is pushed, a binary number of four figures will blink in the

sequence of "tenth's place” — "unit place” — "tenth place” — "hundred place” one after

another, allowing you to set "0" or "1" in a blinking place.

Each time "DISPLAY SELECT" button is pushed, the four lamps (10, 20, 30, 50 mL lamps)

will light one after another to indicate four different set conditions of a binary number of

four figures corresponding to the lamp going on.

After completion of setting, keeping "START" button pressed for about 1.5 seconds will

cause the preset data to be stored in E>PROM and the buzzer to make a bleep.

Data related to all of 16 items are stored, irrespective of going on or off of four lamps.

At the end of processing, the buzzer makes a bleep and the 7-segment LED indicates "good"
(for about 2 seconds) or "bAd" .
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6) The Special function setting mode is terminated by switching power supply OFF.
Function Lamp going ON Blinking place Setting possible
| LLamp going LIN | DUk g place __ . _»et ig possibie |
Selected with | Selected with "PURGE" | Selected with "STOP" switch
"DISPLAY switch
SELECT"
switch
Setting of delivery 10 mL = [0: Standard |  1: Delivery limit
limit max mode i ! mode | mode
10 mL - M: Standard |
= " moge |
10 ol - F0: Standard |
é L_mode ___|
10 mL -~ r9: Standard |
= L_mode |
Setting of silenced 20 mL = 0: Silenced |1 Standard |
repeat alarm mode ” mode L _mode _ _;
20 mL - M: Standard |
- L_mode __ |
20 mL ” [1: Standard |
_ - (1 tan |
= L _mode @,
Setting ojf silenced 20 mL = 0: Silenced T Sandard !
start reminder ] mode | _mode |
alarming mode B
30 mL [~ i: Standard |
Z ]
-y 1
30 mL - f0: Standard |
= L_mode __|
. Qiamdand L
Setting of 30 mL > rf,:——sg,;ga;g"; 1: Entry
computer-interface 7 " mode ! enable mode

mode

i enclosure is initialization setting.
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Function | Lamp going ON| __ Blinkingplace | Setting possible |
Selected with | Selected with "PURGE" | Selected with "STOP" switch
"DISPLAY switch
SELECT" Entry enable mode
switch
[~ M  Ctmrm Aoy
>0mk Z " mode
Setting of flow rate 50 mL - T9: Standard | 1: Variable
max limit mode 2 | mode mode
50 mL 0: Standard
7~ | _mode
50 mL -~ 0: Standard
2 | mode
10 ml., 20 mL - l9: Standard
| mode__
10 mL, 20 mL -~ {T)._Eﬁﬁtﬁ?d_ -
s L_mode
10 mL, 20 mlL. - 0: Standard
\ é L__[}]Etie____
10 mL, 20 mL - T0: Standard
\ é !__ ing&ef_r___
B 10 mL, 30 mL = '0: Standard
\ é L"El_?g._e_:__
10 mL, 30 mL - i_():_ ‘Standard
] L. mode
10 mL, 30 mL - @?E&Eﬂﬁ?‘
: L_mode
10 mL, 30 mL [~ '0: Standard
\ é L_EIEEE—-!—.———

. enclosure is initialization setting.

4-14
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(3) Special mention

1)  After data is stored by pushing the "START" switch, the "10 mL" lamp will light and the

initially set state of indication is recovered.

2) If power supply is cut off before data storing action is made with the "START" switch, no

storage of data will be made.
3) Operation of "PURGE","START","STOP" or "DISPLAY SELECT" switch is made invalid

if two or more of them are actuated together. Operation of any other switch is also made
invalid.

4.5 Adjustment mode

For the adjustment mode, see 7.3 Adjustment procedure in section 7. Disassembly, Reassembly,

and Adjustment.

4.6 Compnuter interface condition setting mode

(1) TItems possible to set are as follows:

Item Setting
Baud rate: 4800, 9600, 19200 bps
Stop bit: 1, 2 bits
ID number: 8 digits

* To set the entry enable mode in which changing the flow rate, etc. is possible
through computer interface, refer to section 4.4 "Special function setting mode."
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(2) Setting method

1)
2)

3)

4)

3)

6)

With the power switched OFF, set the rotary switch to "E".

With "STOP" switch button kept pressed, turn "POWER" switch to ON, and "bAUQd" will
appear on the "Flow rate / Delivery limit Volume delivered” display, indicating the start of
computer interface condition setting mode.

If "POWER" switch is turned ON without pressing "STOP" button in this case, error
message "Er94" will appear on the 7-segment LED.

The "Flow rate" lamp among "Flow rate / Delivery limit / Volume delivered” lamps goes on
and the [RATE/D.LIMIT/Z mL] display indicates a number.

Each figure of. the number corresponds to a related setting item. At each figure, a digit
indicated corresponds to the state of setting.

Each time "DISPLAY SELECT" button is pushed, lighting of lamps is switched over in
sequence of "Flow rate" lamp — "Volume delivered" lamp — Both "Flow rate" and
"Volume delivered" lamps to indicate three different set conditions of the number
corresponding to the lamp (or lamps) going on.

Each time "STOP" button is pushed, digit is switched over progressively at the designated
figure of the number.

Each time "PURGE" button is pushed, the digits of a number indicated by 7-segment LED
will blink in the sequence of "tenth's place” — "unit place” — "tenth place” — "hundred
place" one after anther, allowing you to set a new digit in a blinking place.

Functions of setting and conditions of 'setting possible are shown in the table below.

After completion of setting, keeping "START" button pressed for about 1.5 seconds will
cause the preset data to be stored in E?PROM and the buzzer to make a bleep.

Data related to all of 3 items are stored, irrespective of going on or off of lamps.

At the end of processing, the buzzer makes a bleep and the 7-segment LED indicates

"good"(for about 2 seconds) or "bAd" .
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7) The Computer interface condition setting mode is terminated by switching power supply

OFF.
Function Lamp going ON| __ Blinkingplace | _____ ¢ Setting possible
Selected with Selected with Selected with "STOP" switch
"DISPLAY "PURGE" switch
SELECT"
switch
Setting of baud rate |"Flow rate" lamp :; 0:4800bps [EE@E@S_} 2:19200bps
Setting of stop bit  |"Flow rate" lamp /4 0: 1 bit [Igﬁ@:]
Setting of 4 figures "Volume =
of lower half of ID | delivered” lamp Each figurea 0 1 -9
number '
Setting of 4 figures "Flow rate" & =
of upper half of ID "Volume Each figurei 0 1 -9
number delivered" lamps
* i : enclosure is initialization setting.

(3) Special mention
1)  Operation of any switch other than "PURGE,""START,""STOP" and "DISPLAY SELECT"
switches is made invalid.
2)  After data is stored by pushing the "START" switch, the "Flow rate" lamp will light and the
initially set state of indication is recovered.

3) If power supply is cut off during setting operation, no storage of data will be made.

4.7 Initialization of E2PROM

(1) After data is erased, EPROM can be refreshed by ROM data (initial data at the time of shipping).
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(2) Operating method
1)  With power supply switched OFF, set the rotary switch to "F".
2) With "STOP" switch button kept pressed, turn "POWER" switch to ON, and the 7-segment
LED will indicate "CLEA" and initialization of E*PROM becomes possible.

* If "POWER" switch is turned to ON without pressing "STOP" button in this case, error
message "Er95" will appear on the 7-segment LED.

3) Keep "PURGE" button depressed for about 1.5 seconds, and initialization of E2PROM will

be made.
At the end of processing, the buzzer makes a bleep and the 7-segment LED indicates
"good"(for about 2 seconds) or "bAd" .

4) The E*PROM initialization mode is terminated by switching power supply to OFF.

(3) Special mention
1) Indication of "good" or "bAd" is succeeded by return to the initial display.
2)  Operation of "PURGE" switch is made invalid if it is actuated together with another switch.

Operation of any other switch is also made invalid.
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4.8 Flow rate max limit setting mode

(1) Setting method
1)  With both the [STOP] and [DISPLAY SELECT] buttons kept pushed while power is OFF,
turn [POWER] switch to ON, and an indication "SEt" will appear on the .[RATE/D.LMIT/
% mL] display and the flow rate max limit setting mode come into effect.
2) Then, an indication "nn" (n: optional number) will appear on the [RATE/D.LIMIT/Z mL]
display. Push [PURGE] button and make sure that "nnnn" appears on the [RATE/D.LIMIT/
2. mL] indicator and the [20 mL] lamp is lit.

To make the flow rate max limit setting mode effective, refer to section 4.4 "Special function

setting mode."

3}  Set the flow rate max limit to a desired value of 1 to 1200 mL/h with the setting dial.
C. 4)  Once a setting value is entered, push the [START] button and keep it pushed for approx. 1.5

seconds to store the entry.
As this process is completed with a beep, an indication "good" will appear on the [RATE/

D.LIMIT/Y ml] display (for approx. 2 seconds.) In case of abnormality, "bAd" will be

displayed.

5)  The flow rate max limit setting mode can be terminated by turning power supply to OFF.

(2) Special mention
1) Soon after indication of "good" or "bAd," the display will return to the initial indication.
2)  If power supply is cut off during setting procedure, a failure to store the entry will résult.

3) Inthe case where any flow rate exceeding 300 mL/h is set, the maximum flow rate of 10, 20,

30 mL syringe is limited to 300 mL/h.




Date: 10/26/98

Sender: Eugene Yeo

To: Dennis Valsamis

Priority: Normal

Subject: [Information] Silence Alarm for Purging on TE-311/312

Dear Dennis

Attached are the steps necessary to silent the purge alarm. Do
test it

in-house before advising users.

Any question - feel free to call me back.

Regards
Eugene

Forward Header

Subject: [Information] Silence Alarm for Purging on TE-311/312
Author: Toshiya Iwami at TERUMO-HONSHAQOL
Date: 10/22/98 11:21 aMm

Dear Eugene-san,

Hope your Vietnam live would be successful.

By the way, I would like to inform you of the procedure as below
mentioned and kindly refer it and try te confirm it before you
explain it to customer.

1. Dip Switch: Change its position to be " C " from "1"

2. Holding "Stop” button and press “Power" button together.
Note: Holding beth buttons more than 3 seconds.
Otherwise, the error message will be shown.

3. Press " Rate/Limit " button till syringe size "20ml"
is flashing.

4. Press " Purge " button tiil the below position is
flashing and press " Stop " button to set the figure
to be ™ O " Zero.

Display: 1111
Flashing ™ Press " Stop "

Display: 1101
5. Press "Start"” button in order to memorize silence condition.

And then "good " will be shown on the display.
Then turn off the power.

Display: good
6. Change the dip switch te be "1". Confirm that
number shown on the display is " 0" during self check.

Also, confirm silence for purging.

Please try to do it yourself first and kindly contact me if you have
any guestions.
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6) The Special function setting mode is terminated by switching power supply OFF.

Function  {Lampgoing ON| __ Blinkingplace _ 1 _ Setting passible |
Selected with | Selected with "PURGE" | Selected with "STOP" switch
"DISPLAY switch
SELECT"
switch .
Setting of delivery 10 ml. //, f‘é}““ﬁ{}.‘,’{&}'&“} 11 Delivery limit
Jimit max mode ] " mode | mode
nurse Call Mode 10 mL = I3+ Standard 1
i 0: Not 1: Standard
Activation - Activated . mode |
Memory Mode 10 mL =2 [0: Standard | 1: Mode
Activation . o o mode 'ON!
Battery Saving 10 mL = 10: Standard 1 Mode
Mode : ] Lo iode 'ON'
Setting of silenced 20 mL = 0: Silenced [1: Stendard |
repeat alarm mode Wt mode L. mode
Purge Sound 20ml ”/ 0: Silenced  [i: Standard |
C\ Activation ] Mode. L_mode
{ Key Sound 20 mL -~ 0: Silenced ﬁ?ﬁ&h’&?&f _i
Activation . = Mode L mode _ _,
Setting of silenced 20 mL = 0: Sileneed 1 Standard |
start reminder ] mode L mode |
alarming mode
p= Pl e !
NOT USED 30 mL Z LI Siandard ]
Cluich Disengage 30 mL - [0: Standard. _‘l 1: Not
Alarm s L_ mode | Activated
Low Battery 30 mL = 0: 20 minutes 1: Standard |
| Alarm Timing o «..mede 30 ming
Setting of 30 mi — rﬁ?-éa;;&;&--; 1: Entry
computer-interface 7 b mode enable mode
mode
x i enclosure is initialization setting.
-
{“\‘._
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Function Lamp going ON| _ __ Blinkingplace | Setting possible
Selected with | Selected with "PURGE" | Sclected with "STOP" switch |
"DISPLAY switch =
SELECT" Entry enable mode
switch
50 mL : " Standurd |
. = I sandard |
— e sy e L -l
§ettxng Of flow rate 50 mL ""/ 0: Standard ! 1: Variable
max limit mode s L_._‘.“E‘le_____{ mode
50 mL > 0 Standard |
7 | _mode |
Dial Half Turn 50 mL = {0: Standard ~| 1z Not
Beep Sound L_gode | Activated.
10 mL, 20 mL F0: Standara !
| mode |
10 mL, 20 mL T= = T0: Standard !
= | _mode |
: 10 mL, 20 mL - 0 Stendard
1 10mL, 20 mL = T0; Standard |
] Z B
10 mL, 30 mL . '0: Standard |
\ 4 E._E‘BE;i_._!
10 mL, 30 mL 0: Standard !
\ //{/‘ L_.ln.?d._c___....E
\ 10 mL, 30 mL 2 [0: Standard |
l__in__o_d_e__‘__!
0mL,30mL | [ 0: Standard !
Z " meda |
* i i enclosure is initialization setting.
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3. PRINCIPLE OF OPERATION

All functions related to operation, display, buzzer and motor control, and detections are under
control of the microcomputer (CPU).
In case of erroneous operation of the CPU, the fail-safe circuit outside the CPU will force the

motor to stop and, at the same time, will cause the indication of an alarm and a bleep of buzzer.

Operation panel

Fail-safe circuit

l

Syringe detection » > Display »| Alarm lamp
7| circuit

Occlusion N CPU

detection >| Buzzer drive ——m Buzzer
*| circuit

Nearly empty .

detection
»| Motor drive

Power-supply »| circuit

voltage detection > Motor

Plunger/clutch Rotai

disengagement dota ton

detection Flection
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- - - T T
] | i
| :
I ,| Motor drive . C|c ;
| circuit . NIN i
I ! i Motor
Setting dial board } Switch circuit B-UZZ.CI' drive : !
e | circuit [ ‘
| | Setting dial ¢iC cic i |
{ } circuit NIN NN Alarm l _1 { Digit indicating | |
L= ¥ indicating I [ { circuit [
' ! LED circuit - ]
Motor rotation I L I H ===
. Dipswitch [ I
detectingboard _ _ ! Fail-safe | Anpror | |
! |Motor rotation  {C{C C|c creuit | cireuit E i = l
| detecting circuit { | n NIN + 1T 1 ! Indicator |
________ : NE | 1
[ i L 1
Syringe detecting unit : LED circuit :
> [
Linear position cj|c ' LED driver [
sensor NIN CPU circuit I
I C|C
Occlusion ) 1.CD module
detecting board l ¢ NN
r ________ 1 L) : l .
; | | Occlusion C|C ole , . y
Strain gage | | detecting circuit E'PROM =t RS-2326
NIN N|N I e Y S Y —I
L | | : |
Nearly empty | C|C (C|C C I
detecting unit { E’PROM N[N N[N |1
Linear position CiC : B I | Communication :
sensor NN v [ | | circuit I
l -
Plunger/clutch ] EE;S: switch : ! ¥ ’
disengagement detection | 13V, 45V, | : N :
T l -5V,GND ! 1! 1 il LSS
I'| Plunger/clutch | | ¢ ! N [ |
I'l disengagement oo - ————— CN — ] rlCNpFEp————====—— =
l detection NIN : ] CN
Loeection || I l | E C :
E —————————————————————————————— g iy L Nt
' I |
i | T 1 3 f A ) e |
j ' Power-suppl. Battery discharge | circuit i
DC jack M~ §>|__._.S__> ower-supply ry 2
J NIN : gl _ circuit detecting circuit : i : _:
t S S
! ]
clc - | Battery chargin !
AC inlet NN —lS}— Transformer !\E ZS ch.cuirty & :
1 Rectifying O [
: circuit | !
CiC CiC Buzzer :
Battery NIN NN :
1
W L L - - - - - - _-——-————————C— e e - - - - - - —————- I
Power-supply board
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Main board (06EASHG*-

Unit name Structure Major function
Power unit Power-supply board (06EAS25F+ = | « Power-supply circuit
» Battery charging circuit
* Low battery detecting circuit
Control unit e CPU peripheral circuit

Fail-safe circuit
Motor driving circuit
Power switch circuit
LED display circuit

Buzzer drive circuit

Detection unit

Rotation detection board €05EAt6%3=
Occlusion detection unit 05FAd7e~

Motor rotation detecting circuit
Occlusion detection circuit

Syringe detection upit {05EAQSwy- | ¢ Nearly empty detection circuit
C ‘ Nearl detecti i » Plunger/clutch disengagement
) early empty detection unit detection cireuit
~B5EATS

Plunger/clutch disengagement

detection unit {85EA494—
Operation unit Dial unit<05AG4+r » Setting dial circuit

Setting dial board ¢85%-AQ94—
External output Nurse-call board & RS232C board » Computer interface circuit
unit OSEASTHr o Nurse-call circuit
LCD module unit | LCD (66EB56%49 Liquid crystal display circuit
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5.2.2 Description of operation

5.2.2.1 Power-supply circuit

To cope with a wide input-voltage range of approx. 8V to 20V, which is dependent on the use of
AC, DC or battery for power supply, a step-down switching power unit (V) is provided in the first
stage.

Through this 5V power unit, power is supplied to meet the needs of 15V for the motor drive, -5V
for the occlusion detection amplifier, and 4V for the A/D conversion reference voltage for CPU. Since

all switching power supplies have the "short-circuit detecting" functions which cut off power supply in

case of occurrence of an excessive overload current.

5V 15V
(logic & display system) (Motor drive)
> o~
Switching power .| Switching power
AC/DC unit Step-down "| unit Step-up -5V
(?:nalog system)

BATT

Switching power unit
+
Series regulators

4V
{Reference voltage)

IC for reference
voltage




S809-5B002
Applicable lots:
9612 lot -

Prepared in Dec., 1996

5.2.2.2 Recharging circuit

The battery is recharged by trickle-charge of a constant-current circuit. Charging current Igay is

calculated by the following equation:
IsaT = (2VF - Vag)/R2

(where, Ve: Forward voltage of diode, Vgg: Base-emitter voltage of transistor)

C circuit

About § - 20V
AC N N Power-supply
7 4 circuit
I l
: | > R2: Current-limiting
pe | : resistor
I l (with built-in fuse)
' [
Constant- | i
current : I
1
' [
: |
‘ |
b

IBAT l

Fuse: 0.315A

Battery
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5.2.2.3 Low battery detection circuit

An IC5 is used for detecting the low battery and recharging current.

The internal memory of IC5 always needs supplying power and, therefore, a battery is kept
connected to the IC5 even when the power switch is OFF.

The battery voltage is detected at a point at which battery output resistance is divided into two

(R34 and R36). Battery discharge/recharge current (Ipat) is derived from voltage being generated
across resistance R39.

o
:E
TR9 |/T
AC/DC —'-O\C 7
1 3 R44
ELE’?‘-‘-[ [ . CPU
T 5—; R45
h 4 I C 5
g?f;ﬁe Constant- N Communi- |¢ >
voltage circuit ¢ ;;1_'[10;1
isplay e
R34 GND control
Battery E] 7')T_ COM X )
.|Battery F-—F=1-1
voltage I |
E: R36 detection i X l
[ 80%
40%
JCurrent R
detection 0% ¢ )
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The IC5 has a function of learning how much capacity the battery involved holds actually
and,accordingly, if the battery capacity has decreased due to deterioration, three indicator lamps in the
low battery detection circuit may fail to light even if the battery is charged fully. Since lighting of the
indicator lamps is based on the "nominal value" of battery capacity, whenever the battery is
disconnected from and reconnected to IC5 for replacement of the battery, it is necessary to check for

accurate indication of low battery by using the checking method given in the instruction manual.

The CPU being in computer interface with IC5 performs the following functions:

(1) Detecting battery abnormality: If any of the following abnormal conditions is detected, the CPU
will cause the three "Battery” lamps to blink simultaneously:
+Open to circuit of battery changing line. '
eShort circuit of cells

*Expiry of battery life

(2) Detection of low battery charge:
If low battery charge reduces to 20% (approx.) or if the CPU
detects a low sustainable battery voltage of 1.05V (1.00 - 1.10V)
~ (approx.) for each cell , the CPU will cause the battery-charge

alarm to generate.

(3) Shutdown alarm: If the CPU detect a reduction of voltage to approx. 0.95V (0.90 -
1.00V) per battery, the CPU will cause the shutdown alarm to

Tone & Shot Do pome-

generate.
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5.2.2.4 CPU peripheral circuit

The CPU comprises the following terminals:

Terminal (Port)

Function

POO - PO3 Input of state of dip switch.

P04 Input of AC/DC/BATT select signal.

P05 - PO7 Control of LCD state (with/without, back-light ON/OFF, tip select).
P10-P12 Output of data signal to LED driver.

P13, P15 Output of data from E>PROM and output of clock.
P20 Output of signal for lighting low battery LED.

P21 Input of data signal for setting dial (side B).

P22 Output of display-permit signal for low battery LED.
P24 - P27 Output of alarm-lamp lighting signal.

P30 Output of nurse-call alarm.

P31 -P33 Output of data signal for buzzer volume (L, M, H).
P41 - P47 Input of key data signal.

P52 Output of buzzer driving pulse.

P54 Output of motor driving signal.

P51, P55 Output of motor controlling signal.

P56 Output of shutdown signal.

P60, P61 Input of rotation detecting signal.

P62 Input of signal from external fail-safe circuit (on the software, unused).
P63 Input of data signal for setting dial (side A).

P64, P66 Input / output of serial data for low battery LED.
P65 Output of pulse to external fail-safe circuit.

P67, P40 Input of clutch disengagement detection signal.

P70 Input of occlusion detection signal.

P71 Input of nearly empty detection signal.

P72 Input of syringe detection signal.

P73

Input of analog value of power-supply voltage.
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C (1) Reset circuit

When "POWER" button of the equipment has been pushed, the reset circuit actuates the CPU

approx. 100 ms after the 5V-system power supply nearly rises up.

©
®
1C3
®
Reset IC [~ | ogsT CPU
+3V
® »
I 100 ms R .
i »>
|
|
! +5V
4.2V -
@
»
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(2) Reference voltage supply circuit

A special-purpose IC is prepared for generating 4V power supply which is used as a reference
voltage for A/D conversion in the CPU when detecting presence of the syringe, occlusion of the

syringe, nearly empty, and power-supply voltage.

+5V
<

[Z]

1C2

Special- CPU

+ purpose IC

. 77 for 4V Vet

C_ reference
voltage

Ky
[N |




S809-9B002

Applicable lots:
9612 lot -
Prepared in Dec., 1996

C 5.2.2.5 Fail-safe circuit

In case of erroneous operation of the CPU, a fail-safe circuit outside the CPU causes braking force
to stop the motor and, at the same time, alarming is made by both the buzzer and alarm light.

Motor
Fail-safe
CPU circuit Buzzer
Alarm light

Fail-safe circuit

C‘ ‘When fail-safe signal is made properly When fail-safe signal is kept at "L"
. level
a a
b '
° W
c
c d

© 4/,_————
d — =
£
When fail-safe signal is kept at "H"

. ey level
a

b_‘\

c

60 - 100 mS
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When a drive signal from the CPU enters the motor driver IC (IC14-7), output signals from IC

output pins actuates the respective motor phases one after another to drive the motor.

Also, the motor power control signal from the CPU enters the same IC, so that an "L" level signal,

for instance, acts on the motor to decrease its power.

In case of erroneous operation of the CPU, a fail-safe circuit outside the CPU causes braking force

15V
7 1C14

to stop the motor.

Fail-safe Motor power-

circuit glllr%gll}{ cutoff

2

| VCC

h 4

AND circuit

v

CPU

GND

Clock

Actuation

niis

ON/OFF

POWER UP
0SC

i

RST circuit

BI\

Motor

)
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C

5.2.2.7 Power switch circuit

This circuit prevents the power switch from chattering. It is also provided with an ON/OFF delay
circuit giving a delay time of approx. 0.5 second when power is turned ON and approx. 2 seconds of

delay when turned OFF.
Power supply is cut off also by a low-voltage shutdown signal from the CPU,
T FET switch
LI 3
~— ON/OFF N Trigger latch __l Loads
delay circuit ¢ circuit « Motor
3 » Display
« Buzzer circuit, etc.
CPU
Shutdown signal
7T
ON/OFF delay circuit and trigger latch circuit
&
® @ —p S
e K
Q >
C T ol
J .
ﬁ switch
7
\Shutdown signal
rd
When power switch is pushed a N
b
c
>
-
d I
I When power ON:
: approx. 0.5 sec.
When power OFF:
B approx. 2 sec.
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C 5.2.2.8 LED display circuit

Output data signal from the CPU to the LED driver causes the LED display lamps to light. In case
of erroneous operation of the CPU, a fail-safe circuit outside the CPU causes the warning red lamps

(occlusion, nearly empty, low battery , and plunger/clutch disengaged) to light.

T I B I

¥ LED driver

h A4
-«
-
-«

CPU

Fail-safe

circuit 'q}
I

£ 3
h
C Alarm-lamps ?

L 4

I I
LRI
actuating ? ?

cireuit Occlusion Nearly Battery  Plunger/clutch
empty disengaged

h 4
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5.2.2.9 Buzzer driving circuit
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Buzzer driving signal and volume signal are sent to the buzzer from the CPU.

In case of erroneous operation of the CPU, a fail-safe circuit outside the CPU causes the buzzer to

sound at the maximum volume, regardless of setting of buzzer volume.

Fail-safe
circuit

w

Volume BEL1 signal

Volume BEL?2 signal

Maximum
volume in

CruU Volume BEL3 signal

h 4

case of fail-

Buzzer sounding signal

h 4

safe

"

External

: buzzer
C' oscillating

circuit

h 4

External
buzzer in
» case of fail-

y

5-15

safe

—>

Buzzer
sounding
circuit
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C 3.2.2.10 Motor rotation detection circuit

Rotation of the motor is detected by a shading plate attached to the motor and a photo interrupter

on the rotation detecting board.

Shading plate | » Motor

— :

1 : : CPU
—_ . .
- :

C Photo interruptor

VW
LW

—-
Y\
[
3\
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5.2.2.11 Occlusion detection circuit
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For occlusion detection, an increase in syringe inner pressure is detected as a load imposed on the

slider.

Strain gauge circuit

o -
5 CPU
F1 =
CN A/D conversion terminal
1
Amplification circuit
AN E*PROM E*PROM
For For read
read/write only
Tir

The diagram below shows the state of data found inside the CPU at four different values of load

imposed on the slider: Adjustment values (1, 5, 9 kgf) and value F.

| Adjustment ]
values

Load value

b —-———

» Load value (kgf)
9
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C

5.2.2.12 Svringe and nearly empty detection circuit

Syringe and nearly empty are detected with the voltage divider of a potentiometer and the

resulting data (a ratio of voltages proportional to the ratio of resistance) enters the CPU at A/D port.

*  The nearly empty alarm is made when nearly empty decreases to approx. 0.5 mL for 10 mL
syringe and to approx. 1 mL for other syringes.
I R e - R s
Syringe clam CPU
[£] =
CN
SRl A/D conversion terminal
C T 2 ErRoM E’PROM
’ Position sensor For For read
read/write only
T 7

The diagram below shows the state of data processing at three different values: Adjustment values

(15, 30 mm/¢) and Terumo 20 mL syringe recognition range.

A/D value 4
255 |-

i | I

| |

— | |

0 | ‘ » Position (mm/¢)
Terumo 20 mL
» Value to be input using the

— Adjustment values
Recognition range
Syringe outer dia.

special jig at the time of
adjustment.
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5.2.2.13 Setting dial and switch circuits

(1) Setting dial circuit

Rotation of the setting dial is detected, and the set value is increased or decreased as necessary, by
the magnets inside the setting dial and two magnetic-sensitive elements (phase difference 90°) on the
setting-dial board.

To prevent erroneous operation, the set value is kept unvaried in the range of approx. 180°after
start of rotation by an insensitive zone.

el ==
S N |_|—_l— CPU
¥
N S T I>o———3 Level recognition
N S r[ CN L Interrupt
S N I ¥ recognition
S N Magnctlc- _TI}T
sensitive
N N S S element B
ﬁ} l Normal rotation 1
S N i 1
S N ; I Magnetic- @ @ I
| sensitive |
N S LT Do—- | element A [
N g R N L | Magnetic- 143 M1 |
;'[; : StlansitiveB @ @ }
S N ! element
S N Magnetic- ?T S -
sensitive e ———————— 1
Stae 1 2 3 4 element A Reverse rotation

1 I
1 Magnetic- @@ !
| sensitive 1
f element A _T—F—I_L |
: Magnetic- €141 M1 :
sensitive

, @@ ,

element B

A e — A i — — — — — — — —

(2) Switch circuit

When a switch button is pushed on the main board (SS09-1EAQ1), switch data output enters the
CPU and the switch circuit detects which button is pushed.
Each port of the CPU is usually at "H" level as far as the switch button corresponding to the port

is not pushed. Pushing a button causes the relative port to turn to "L" level, allowing the CPU to
discriminate the button pushed from others.
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5.2.2.14 Computer interface and nurse-call circuits

(1) Computer interface circuit

* For details, refer to the specification for the external computer interface function.
e  Using the external computer interface (RS-232C or RS-485), you are able to confirm the syringe
size, acting state, various alarming state, preset dose mode, and Body weight mode.
¢  The pump is connected to an external medical monitor with a line composed of three wires: two
data wires and a ground wire. No control signal is exchanged.

Data
Syringe pump Data , Exte'rnal medical
Ground monitor

¢  The pump does not transmit data unless it receives an order from the external. (There is no
possibility of so called "spontaneous effluence.")

¢  For reliability and safety of data, data check per bit is made by nibble reverse method." (nibble =
4 bits.)

*  Even if two or more pumps are used or if there is mixing with other devices, each pump can be
discriminated from others by setting ID numbers (2-digit unit number and 8-digit product
number).

* In case where proper connecting cables are not available in the market, it is necessary to have
them made to order by the cable maker or the medical monitor maker,
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When it is necessary to change the flow rate, etc. externally for purposes of pump inspection and
so on, make enable the entry of computer-interface mode setting by referring to section 4.4
"Special function setting mode." For necessary commands, see the table below.

I Communication Protocol |

For details, refer to "Computer interface protocol" packed in the unit box.
1) Change the variables of the main unit.

* No change is allowed after starting.

4 Command 02H
+ Auxiliary commands 00H Change of flow rate
01H Change of dose rate
02H Change of body weight
03H Change of drug volume

04H Change of solution volume
__ 05H Change of delivery limit
C‘ ¢ Data 0000H 2 bytes
Dose rate: 100 times as large as the specified value
Others: 10 times as large as the specified value

Transmission should occur from lower to upper bytes

2) Change the status of the main unit.

¢ Command 02H
4 Auxiliary commands 20H Status is changed
+Data 00H 1 byte
01H: START, 05H: STOP/SILENCE

If the request is accepted in either case of (1) and (2), the response "0" will be returned, and if not
accepted, the response "1" will be returned.
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(2) Nurse-call circuit

SS09-9B002

Applicable lots:

9612 lot -

Prepared in Dec., 1996

In case of alarm, the contact point of the relay inside the pump will close for about 5 seconds to

generate a nurse-call.

Note: Use a capacity not exceeding 1A (12VDC).




5.2.2.15 Liguid crystal display (1.CD) circuit
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Presence or absence of LCD is detected at CPU port: P06.

When the connector is coupled, since this terminal is connected to the ground inside the LCD

module, the level is turned to "L" and the LCD (presence) is detected.

At port: PO7, ON/OFF signal is output to the back light of LCD.

‘cPU

A
LCD
1
) 3
Signal 2,4, 5 |Signal wire
data/clock, etc.
POG L LCD Presence/Absence 6 LCD Presence/Absence
+15V
P07 7 Back light
Ty
8
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5.2.2.16 Plunger/clutch disengagement detection circuit

A light-shielding plate next to the feed nut, which is actuated by clutch operation , and photo

interrupter on plunger / clutch disengagement board , detects the plunger / clutch disengagement.

£} Light-shielding

LE-

Photo-interrupter

CPU

h

<
I
W




5.3 Mechanism systems

5.3.1 Structure
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Name Components Typical function
Driving | Driving system unit (06E=AS43%4)-
unit <Other parts included>
* Driver (B6EAT 4 » Power transmission
» Motor unit (05EASy « Motor
Rotati tection board (B5EAL64— . .
* Rota 1o-n detec o'n oar- € ¢ Motor rotation detection
¢ Occlusion detection unit {B5%Ad74> Occlysi .
« Nearly empty detection unit 0SEAL8 * Occlusion pressur-e.detectlon
 Plunger/clutch disengagement detection * Nearly empty position detection
unit (05EAA9+
Slider/ | Slider unit 865EAS104 e Syringe plunger Holding/Pushing
Clutch | Slider cover {06EAS 12 e Feed screw & feed nut
Connection/Release
C‘ Clamp Clamp unit-¢06EAS03+— e Syringe holding
Syringe | Syringe detection unit {95EABS%— * Syringe size detection
detector
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5.3.2 Description of operation

5.3.2.1 Driving system unit

The driving unit is composed of the motor unit, gearing, feed screw, feed nut, pipe shaft, rotation

detection board, occlusion detection unit, and nearly empty detection unit.

(1) Driver and motor unit

Rotation of the motor causes the motor-attached gearing and feed screw to turn. The feed nut in

mesh with the feed screw causes linear movement of the slider.

(2) Rotation detection board

Rotation of the motor is detected by the combination of a shading plate attached to the motor and

a photo interrupter for rotation detection.

Since the shading plate is perforated, light beam to the photo interrupter passes the shading plate
intermittently with tuming of the shading plate as far as the motor is in normal rotation.

In case where an error occurs in rotation of the motor, however, light beam fails to pass the shading

plate at regular intervals, making an alarm and causing a the pump to stop.

(3} Occlusion detection unit

If the Infusion line is occluded, a pressure will be transmitted to the feed screw which delivers that
pressure as a load to the strain gauge attached to the screw end.

The strain gauge usually keeps an equilibrium. Once a occlusion state occurs, however, the

equilibrium is lost and the occlusion is detected.
(4) Nearly empty detection unit

A projection locating close to the feed nut moves the linear position sensor of the nearly empty

detection unit to detect the nearly empty in the syringe.
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(5) Plunger/clutch disengagement detection unit
A light-shielding plate next to the feed nut, which is actuated by the photo-interrupter for

plunger/clutch disengagement detection, detects the plunger/clutch disengaged.

5.3.2.2 Slider and clutch

s Slider

With the plunger set in the syringe pump, solution is infused by operating the plunger.

e Clatch
With the clutch held, the feed screw and nut can be disengaged from each other to move the slider

freely. Releasing the clutch causes the feed screw to mesh with the nut,

5.3.2.3 Clamp
The clamp holds the syringe plunger set in the syringe pump.

5.3.2.4 Syringe size detector

The detector in the clamp, moves the linear position sensor of the syringe detecting unit to detect

the syringe size.
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e 7. DISASSEMBLY, REASSEMBLY, AND ADJUSTMENT
[List of checks and adjustments accompanying disassembly, assembly and replacement]
*  Whenever disassembly, assembly, or replacement is made, perform checks and adjustments
shown in the table below. Also, be sure to perform periodic inspection after working. (See Para.
9. Maintenance and Cleaning.)
Check & adjust| Syringe {Nearly empty| Occlusion | Others:
detection detection detection
_ See Para. See Para. See Para.
Working 731&734.|73.1&734.|733&734.
Dial unit Remove '
Replace
Battery Remove ~ +
Replace
— Upper/lower Remove
N case unit Replace (upper) | - Adjust Adjust Adjust
Replace (lower)
Power-supply Remove Aci
board Replace sne
AC inlet Remove
Replace
DC jack unit Remove
Replace
Fuse Remove ;
A
Replace Sing
Nurse-call Remove .

A
board/ RS232C | Replace ging
board
Main board Remove Check Check Check Aging

Replace Adjust Adjust Adjust
Indicator unit Remove
Replace
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Check & adjust Syringe Nearly Occlusion | Others:
detection empty detection
See Para. detection See Para.
731& See Para. 733&
734. 731 & 7.3.4.
7.3.4.
Working
LCD Remove .
Ao
: Replace ging
Slider unit Remove Check Check
Replace Check Check
Boot Remove
Replace
Drive unit Remove Adjust Check Aging
Replace Adjust Adjust it
Rotation Remove .

Agin
detection board | Replace g
Nearly empty Remove Adjust Aging
detection unit | Replace Adjust °
Motor unit Remove Aging

Replace °
Occlusion Remove Adjust :

A
detecting unit Replace Adjust Eng
Plungerfclutch [ p. ove
diseng_agemf?nt Replace Aging
detection unit
Syringe Remove Adjust Adi

n
detection unit | Replace Adjust gine
Clamp unit Remove Adjust

Replace Adjust
Setting dial Remove .

A

board Replace ging




SS09-9B002
Applicable lots:
9612 lot -

Prepared in Dec., 1996

7.1 Disassembly Procedure

The procedure for disassembling the TE-311/312 is described below. When performing
disassembly, follow the sequence flow chart.
When handling the parts of appearance-important, such as the upper and lower cases, lay them on

soft material such as rags and perform disassembly work carefully not to deteriorate the quality of

surface by scratching, etc.

[Disassembling flow chart]

Pump body
Take off dial unit 7.1.1
F Dismount the battery 7.1.2
- Detaching the upper and lower case units 7.1.3
(Disassembling the lower case unit) 714
Removing the power-supply board 7.1.4.1
Removing the AC inlet 7.14.2
C i Removing the DC jack unit 7.14.3
Removing the fuse 7144
Removing the buzzer 7.14.5
Removing the nurse-call board and RS232C board 7.14.6
(Disassembling the upper case unit) 7.1.5
Removing the main board — 7.1.5.1
Removing the indicator unit 7.1.5.2
Removing the LCD 7.1.53
Removing the boot and slider unit 7.1.54
L Removing the drive unit 7.1.5.5
Removing the rotation detection board 7.1.5.6
Removing the nearly empty detection unit 7.1.5.7
Removing the motor unit 7.1.58
Removing the occlusion detection unit 7.1.5.9
Removing the plunger/clutch disengagement detection unit  7.1.5.10
Removing the syringe detection unit 7.1.5.11
Removing the clamp unit 7.1.5.12
) Removing the setting dial board 7.1.5.13
C ' For identification and location of parts, refer to Section 6. Service Parts List and Development

Elevation. In the elevation, the number succeeding part name represents service part code.

7-3
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— |
Q-' ! 7.1.1 Taking off the dial unit

The dial unit (1) is attached to the pump body with magnet. To take it off, position the dial unit

with its groove up, put the thumb at the groove and pull the dial with fingers, shaking it right and left.

C"‘ Fig. 7.1.1(1)

~— [Dial unit

COSTA0r

Fig. 7.1.1(2)

.
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.,

L

7.1.2 Dismounting the battery

(1) Withdraw 4 screws (pan-head, M3x16) fastening the battery cover to the bottom of pump body,

and remove the battery cover.

— | Pan-head
4-M3x16

Fig. 7.1.2(1)

(2) Dismount the battery and disconnect the battery connector.

If the battery-case O-ring has been deteriorated, remove also the O-ring from the groove.

Fig. 7.1.2(2)

Fig. 7.1.2(3) T %
Battery-case Battery Battery
. O-ring Pan-head OGEAS2 e (for Asia) connector
- (OSAS 4-M3x16 o652 R*tfor Europe)
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C ‘

7.1.3 Detaching the upper and lower case units

(1) Withdraw 8 screws (pan-head, M4x10) together with packings.

Pan-head
M4x10

Screw packing

HO AR

Fig. 7.1.3(1)

C" (2) Detaching the upper and lower case units together by pulling the lower case unit so that it makes
| an arc of swing.

*

During removal, take care not to apply excessive tension to the cables inside the pump body.

Lower-case unit . .
? Upper-case unit, exclusive
TE=31 1 N{BEEAS2EH*) £ OI;P
or
TEx311N
TE#311C(66EA5194%) m*sllc(géh%'
TE%312C06bAS190L) N :of; T
TE#312C¢06EB50
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(3) Remove the ground-wire attaching screws (W sems M4x6) from CN6 on the power supply board

and CN5 on the main board, and from the driving unit. Separate the upper-case and lower-case

units from each other and remove the case-seal rubber.

W sems M4x6

Driving system unit

(BELAS 430y

™ | W/H unit cable
assy T16
£06LAS34e

Case seal
rubber

COSEA B

Fig. 7.1.3(5)
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7.1.4 Disassembling the lower case unit

7.1.4.1 Removing the power-supply board

(1) Disconnect the connectors CN1, CN2, CN3, CN4 and CN7 CN9 from the power-supply board.

: CN1 CN4 CN9
] 1 [

Power-supply board

Fig. 7.1.4.1(1)

(2) Remove 6 screws (tapping screw, M3x10) fastening the power-supply board, cut the tie, and

disconnect the connector CN5. Detach the power-supply board from the lower case.

=| CNS




C

7.1.4.2 Removing the AC inlet

SS09-9B002

Applicable lots:
9612 lot -
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(1) Remove 2 screws (Bind screw, M3x10) fastening the AC inlet and push the AC inlet into the case

inside. Separate the AC inlet from its packing.

Fig. 7.1.4.2(2)

Bind 2-M3x10

AC inlet
TOSEAS S+

Packing for AC
inlet

40SEA30%)—
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(—- 7.1.4.3 Removing the DC jack unit

(1) Remove 2 screws (Bind screw, M3x10) fastening the DC jack unit and push the unit upward.

Separate the DC jack unit from its packing.

Screw
(Bind, 2-M3x10)

Fitting
plate

Packing

Fig. 7.1.4.3(2)

DC jack unit
(OS5 EASH—




SS09-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

C

7.1.4.4 Removing the fuse

(1) Take off the fuse cover and remove the fuses (FS1, FS2).

FS1 FS2

Fuse (315 mA)
HOSEAZ G
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7.1.4.5 Removing the buzzer

SS09-9B002
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(1) Remove mounting screws (P-tight, 2-PT2x4FE) and detach the buzzer unit from the lower case.

Fig. 7.1.4.5

- P-tight,
2-PT2x4FE

Buzzer

Buzzer unit

OS5 IAS 04—
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7.1.4.6 Removing the nurse-call board and RS8232C hoard

(1) Take off the computer interface connector dust cover.

(2) Remover the cap covering the nut.

* The cap bonded to the nut with silicone
adhesive needs breaking to remove it. The
broken cap cannot be re-used and, therefore
must be replaced with new one.

Remove ;
this cap by [~ :|
breaking it ;
with a ;
_ nipper. ,4
Fig. 7.1.4.6(1) Dust cover &

(3) Remove 2 hexagon nuts and 2 locking spacers.

Hexagon nut
#)

Locking spacer
#)

Fig. 7.1.4.6(2)
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(4) Unscrew the nurse-call locking nut, disconnect the connector CN15 and CN21 on the computer
interface board, and detach the nurse-call board.

Nurse-call locking nut
(#

Fig. 7.1.4.6(3)

(5) Remove tapping screw M3X6 fastening the computer interface board, and detach the compnter
interface board.

: L
Fig. 7.1.4.6(4) Fig. 7.1.4.6(5
Nurse-call locking nét) S ——
board #
Nurse-call board .
#) Tapping screw screw
M3x6 (#)
#: Nurse-call boardsRS5232C Connector plate
board O5EAR - )
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7.1.5 Disassembling the upper case unit

7.1.5.1 Removing the main board

(1) Disconnect the connectors CN3 and CN11 from t

he main board.

SS09-9B002

Applicable lots:

9612 jot -

Prepared in Dec., 1996

Fig. 7.1.5.1(1)

Fig. 7.1.5.1(2)

C " CN3

(2) Remove 9 screws (tapping screw, M3x8) fastening the main board.

Fig. 7.1.5.1(3)

7-15

Tapping screw
9-M3x8

CN11
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(3) Tilting the main board toward you and gradually raising it, disconnect the connector, CN4,

CN7, CN8, CN9, and CN10, and detach the main board from the upper case.

Fig. 7.1.5.1(4)

CN§&

~ |CN6

CN7

CN9

Main board
64506k

1996

CN6,
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7.1.5.2 Removing the indicator unit

SS09-9B002
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(1) Remove 2 screws (tapping screw, M2x4) and detach the indicator unit from the upper case.

"
- &

%%3?&

o

Tapping screw
2-M2x4

S EADRS-

Indicator unit

7-17
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C' 7.1.5.3 Removing the LCD (TE-312 only)

(1) Disconnect the flexible cable from connector CN1 on the main board.

Nylon rivet

Fig. 7.1.5.3(1) | LOEEBS03+)

‘ (2) Push the nylon rivet (inside) from the reverse side of main board to separate the LCD from the
C main _board.

CN1

Fig. 7.1.5.3(2)




S$S09-9B002
Applicable lots:
9612 lot -

Prepared in Dec., 1996

7.1.5.4 Removing the boot and slider unit

(1) Take off the boot holder plate from the upper case inside.

=1 Boot holder plate

(OSLALZH—

i3 et

Fig. 7.1.5.4(1)

(2) Before removing the slider cover, put back the lower case unit (which has been separated from the
upper one in Para. 7.1.3) onto the upper case unit. Grasp and press the clutch to open the clamp
lever, and remove the slider cover fixing screws (flat-head, M2.5x5).

Slider cover E Slider cover
|
L EBeEASTH T
Flat-head, I
M2.5x5 I
the lowey case unit should be put back on
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C

(3) With the clutch hold lightly and the plunger detection pin depressed, pull the slider cover up to

remove it.
' ——| Hold clutch
Pull slider lightly.
cover up. —

== | Depress
plunger
detection pin.

Fig. 7.1.5.4(3)

(4) Remove the screw (W sems, M3x8) and bracket. Push the slider unit out with thumb.

C

Slider

W sems M3-8

| 1
| 1
L) I
| |
1 1
1 |
I [
1 i
T | Bracket I
| 1
| |
l |
[ |
I !
L 1
I !
| |
| 1

Fig. 7.1.5.4(4)

Slider unit

HOGEAS L~
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{5) Remove the boot from the slider.

%éﬁéa
i s

Fig. 7.1.5.4(5)

SS09-9B002

Applicable lots:
9612 lot -

Slider unit

OEEASTE)

Prepared in Dec., 1996
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7.1.5.5 Removing the drive unit

(1) From the drive unit, disconnect the grounding wire (cable assy T10) leading to the syringe

detecting unit.

, /_ W sems M4x6

W/H unit
CABLE ASSY T10

HOEAS 34

Fig. 7.1.5.5 (1)

C) (2) Remove 4 screws fastening the drive unit to the upper case (W sems, 2-M4x8, 2-M4x10} and
detach the unit.

Fig. 7.1.5.5(2)

Longer screw Shorter
2-M4x10 screw
2-M4x8
Q’ ‘
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ety by Abiniet Sabebebeiainieints slatoiely Sabladel e Dbl b P e BT PR 1

! |

E Occlusi Plunger/clutch i

i cclusion disengagement detection | |

i |detection unit unit EOSLA49%) :

| [4OSEAT "

! } Driving

: . 1 .
i Rotation I . Driver ! system unit
| |detection board Motor unit | | €86EASI4 || O6LAS434-
: — i

i |
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C' 7.1.5.6_Removing the rotation detection board

(1) Cut the cable tie to loosen the cables.(Please take care when carrying out this procedure.)

[

B

Fig. 7.1.5.6(1)

(2) Remove screw (W sems, M3x6) fastening the rotation detection board to the driver and detach the
. board. |

Fig. 7.1.5.6(2)

e ittt TP
Rotation detection ! !
board ™ | W sems M3x6 Rotation |
{05 AT o) ! detection board |
I |
I |
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Q 7.1.5.7 Removing the nearly empty detection unit

(1) Remove screws (Pan-head, 2-M1.6x3) and spring washers (2-M1.7) fastening the nearly empty
detection unit to the driver and detach the unit.

Pan-head screw: 2-M1.6
Spring washer:  2-M1.7

Pan-head screw:
2-M1.6x3
Spring washer:

2-M1.7

Linear position
sensor

Nearly empty
detection unit

BLAL84-
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7.1.5.8 Removing the motor unit

(1) Secure shield plate with fingers, remove the screw (bind, M2.5x4 and spring washer M2.6),
taking care not to bend the shield plate. Detach the shield plate from the motor.

Spring washer M2.6

Bind MZ2.5x4

B
Fig. 7.1.5.8(2)
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(2) Remove the screws (Sems, 2-M3x18) fastening the motor and detach the motor from the driver.

Fig. 7.1.5.8(3)

Coating clip 2. (#)

#: Motor unit (O5AckSw

Fig. 7.1.5.8(5)

Sems

2-M3x18
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7.1.5.9 Removing the occlusion detection unit

(1) Remove the screws (hexagon-socket-head capscrew, M3x8) fastening the occlusion detection unit
and detach the unit from the driver.

Removing this screw (one side

only) makes it possible to separate
the occlusion detection unit from

the driver.

Fig. 7.1.5.9(1)

/_"'_ W/H unit
- CABLE ASSY T8
e A
il Occlusion i (B3I
i| detection board :
il unit %
| |
if Lever E
E i Occlusion
_: Hexagon-socket_ : detection unlt
| head capscrew i OsLALLL
B : HM3x8 t
S Fig. 7.1.5.9(2) | ;
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7.1.5.10 Removing the plunger/clutch disengagement detection unit

(1) Remove screws (hexagon socket head bolt: 2-M3x6FE) fastening the plunger/clutch

disengagement detection unit and detach the unit from the driving system unit.

Fig.7.1.5.10(1)

W/H unit
cable assy T8
OGRS -
P}unger/clutch Hexagon socket
disengagement head bolt:
detection board :
2-M3x6FE
TOSTAto+
Plunger/clutch
disengagement

detection unit

Fig.7.1.5.10(2)
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C" 7.1.5.11 Removing the syringe detection unit

(1) Remove the screws (tapping screw, M3x8) fastening the syringe detection unit. Sliding the
syringe detection unit sideward, draw the slide pin out of the joint meter.

Linear position
sensor

Tapping screw,
M3x8

Syringe
detection unit

£O5EADS -

Fig. 7.1.5.11

Joint meter

g

Slide the unit | /=
sideward to remove.

Slide pin

_‘\
Syringe detection unit



7.1.5.12 Removing the clamp unit

(1) Remove the E-ring and detach the joint meter and spring.

SS09-9B002
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C Fig. 7.1.5.12(1)

(2) Draw off the clamp from the upper case.

Fig. 7.1.5.12(2)

Joint meter

E-ring

Clamp

Clamp unit

(O6EASO+r
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7.1.5.13 Removing the setting dial board

(1) Remove the setting dial board mounting screw* (tapping screw, M3x8) and the board holder.

*

In the case of a setting dial board bonded to the upper case with adhesive (e.g. KE-45), first
remove the adhesive.

Tapping
SCrew
M3x8

Board
holder

C ; Fig. 7.1.5.13(1)

(2) Remove the setting-dial board while pushing it against the board mounting screw lead on the
upper case.

Board
/ Screw lead.
"ol
%
Upper case
Remove board while
| [ :
. | Tapping |
. | |screw !
L | M3x8 |
Fig. 7.1.5.13(2) 1 ! Setting-dial board
| L | 65EAB9-
= ! :
C : Board :
i { board holder 1
b e g
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7.2 Reassembling procedure

The procedure for reassembling the TE-311/312 is described below. When performing
reassembly, follow the sequence of the reassembling flow chart.

When handling the parts of appearance-important, such as the upper and lower cases, lay them on
soft material such as polishing cloth and perform reassembly work carefully not to deteriorate the
quality of surface caused by scratching, etc.

[Reassembling flow chart]

(Reassembling of upper case unit) 7.2.1
— Installing the setting dial board 7.2.1.1
[ Installing the clamp unit 72.1.2
— Installing the syringe detection unit 7.2.1.3
— Installing the plunger/clutch disengagement detection unit 7.2.14
— Installing the occlusion detection unit 7.2.1.5
— Installing the motor unit ' 7.2.1.6
— Installing the nearly empty detection unit 7.2.1.7
— Installing the rotation detection board 7.2.1.8
I—- Installing the drive unit 7.2.1.9
— Installing the boot and slider unit 7.2.1.10
Installing the LCD 7.2.1.11
Installing the indicator unit 7.2.1.12
— Installing the main board 7.2.1.13
(Reassembling the lower case unit) 7.2.2
— Installing the nurse-call board and RS232C board 7.2.2.1
— Installing the buzzer 7222
— Installing or replacing the fuse 7223
— Installing the DC jack unit ‘ 7224
— Installing the AC inlet 7.2.2.5
— Installing the power-supply board 7.2.2.6
— Uniting the upper and lower cases 7.2.3
— Adjusting the plunger disengagement position 7.2.4
— Mounting the battery : 7.2.5
— Fitting the dial unit 7.2.6
Pump body
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7.2.1.1 Installing the setting dial board

.2.1 Reassembling of u

er case uni
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(1) Install the setting dial board with its connector side up. With the board pushed against the upper

case, fasten the board holder with screw (tapping screw, M3x8).

Fig. 7.2.1.1

tapping
screw
M3x8 (#)

Setting dial
board

(#

\

E

f
J

Board holder
(#)

Screw lead of
upper case

#: Setting dial board (Q3L.AQ0s%)
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7.2.1.2 Installing the clamp unit

(1) Put the clamp into the upper case.

(2) Putin the spring and joint meter. Fix them with an E-ring, taking care to hold down joint meter to
prevent it from springing out.

Clamp
(#)

Fig. 7.2.1.2(1)

E-ring
(#)

Joint meter

(#)
| Note: Let the joint meter face as
illustrated below.
Fig. 7.2.1.2(2) B
: N Spring
#: Clamp unit(66AS034- (#)




7.2.1.3 Installing the syringe detection unit
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(1)  Attach the grounding wire (CABLE ASSY T15) to the syringe detection unit mounting bracket

with screw (Sems, M3x6). Put the linear position sensor slide pin into the groove in the joint

meter and fit the syringe detection unit to the upper case with screw (tapping screw, M3x8). After
installation, fix the screw with thread lock cement / loctite adhesive.

Sems M3x6

‘W/H unit
CABLE ASSY T15
BeASI4w—

Syringe detection unit

(O5EADS -

\

tapping screw
M3x8
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7.2.1.4 Installing the plunger/clutch disengagement detection unit

(1) Install the plunger/clutch disengagement detection unit to the driving system unit with screws
(hexagon socket head bolt: 2-M3x6FE) as illustrated below, with the help-of the detection unit
mounting jig. Then, fix the screws with thread lock cement / loctite adhesive.

2
Fig. 7.2.1.4

For installation, put the bottom face
of photo-interrupter of plunger/
clutch disengagement detection
board against the jig.

Plunger/clutch
disengagement detection
board

Hexagon socket head bolit:
2-M3x6FE

Plunger/clutch
disengagement
detection unit
(05LA49%)

Plunger/clutch disengagement
detection unit installation jig (or a
feeler gage of 7.6 mm in height)
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7.2.1.5 Installing the occlusion detection unit

(1) Attach the occlusion detection unit with screw (hexagon-socket-head capscrew, M3x8) so that the
projection on the feed screw side pressure plate aligns with the recession in the occlusion

detection unit.

Occlusion detection board unit
#H
Pressure plate
Pressure
plate
Feed screw
Pressure
Pressure bushing
bushing
Lever
#)
free from stress.
b e ; & #: Occlusion detection unit
Fig.7.2.1.5(2) {OSEATTS)
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C 7.2.1.6 Installing the motor unit

(1) Mount the motor unit with screws (Sems, 2-M3x18) so that the cable is located to the left side of

the motor.

*  Be sure to install the coating clip without fail.

= | Coating clip

T | Motor

(#)

Sems 2-M3x18
(#)

Fig. 7.2.1.6(1)

(2) Align the D cut of the gear head with the shield plate and set the shield plate with screw (Bind,

M2.5x4 and spring washer M2.6). After installation, fix the the screw with thread lock cement /
loctite adhesive.

Align with D cut

Shield plate
(#)

Q ' |Fig. 7.2.1.6(2)
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Fig. 7.2.1.6(3
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Spring washer M2.6

(#)

Bind M2.5x4

#)

#: Motor unit t65EA+54
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7.2.1.7 Installing the nearly empty detection unit

(1) Puton the cap to the linear position sensor slide pin and then install the spring.

Cap (Be careful not to
install upside down)

Spring

Sensor

Fig. 7.2.1.7(1)
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(2) Set the spring at the spring hook on the driver. Gradually pulling the linear position sensor
against spring force, locate the linear position sensor in place with screws (pan-head, 2-M1.6x3)
and spring washers (2-M1.7). After installation, fix the screws with thread lock cement.

|Fig. 7.2.17(2)

Driver
BEAS T4

T T T T T Ty i
: [
: |

"1 | Spring !
i |
| |

et | Spring hook !
1
. |
]
T [Pan-head screw: 2-ML1.6x3 |
i | Spring washer: 2-M1.7 I
I |
: :
! Linear position sensor %
1 I

. | |

: UL S S S -

Nearly empty detection unit
(O EAT S
| in the fi [ he I ™
lide pin f breaking off.
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7.2.1.8 Installing the rotation detection board

(1) Install the rotation detection board with screw (W sems, M3x8) so that the shield plate is centered

with the photo interruptor. After installation, fix the screws with thread lock cement / loctite
adhesive.

=1 | Rotation detection board

" W sems M3x6

Rotation detection board

£OSLALE—
Cx Fig. 7.2.1.8(1) ASSY T7
’ — OGEAS S+

1| Shield plate

~———1Photo interruptor

S
Fig. 7.2.1.8(2)
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7.2.1.9 Installing the drive unit

l“(l) Extend the grounding wire (CABLE ASSY T10), from the syringe detection unit, on the upper
case as shown in 7.2.1.9(1).

W/H unit CABLE
ASSY T10

OEEASIb—

s

Fig. 7.2.1.9(1)

(2) Then, extend the cable coming from the nearly empty detection unit, taking care not to jam it
between the upper case and driving unit.

Install the driving unit in the upper case with screws (W sems, 2-M4x8, 2-M4x10) and fix the
screws with thread lock cement / loctite adhesing.

b— W sems 2-M4x8

Driving unit

OSEASE S

W sems 2-M4x10

Fig. 7.2.1.9(2) -
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(3) Connect the grounding wire coming from the syringe detection unit to the driving unit with screw

(W sems, M4x6) and fix the screws with thread lock cement / loctite adhesing.

Fig. 7.2.1.9(3)

W sems M4xb




2.1.10 Installing the boot and slider unit

(I) Setthe O-ring and bushing in the slider unit.

S809-9B002
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Fig. 7.2.1.10(1) N\
\- Bushing
C A W N | [ N Sy
E \. Bushing W sems M3x8 Slider i O-ring
| [
! Slider unit '
! O-ring Bracket |
! O6EAS oS- :
e e e e e e e —— JOSE |
(2) Then, cover the slider unit with the boot.
Slider
ol
Boot
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(3) With the boot shrunk, put the slider unit onto the pipe shaft and fit the bracket with screw (W
sems, M3x8).

below.

Fig.7.2.1.104) Fig. 7.2.1.10(5)

Bracket \' W sems M3x8

(4) Fix the boot to the boot holder plate inside the upper case.

—| Boot holder plate

OSEAL 2wy

Fig. 7.2.1.10(6)
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C' 7.2.1.11 Installing the LCD(Only for TE-312)

(1) Put in the nylon rivets into three rivet holes from the LCD side. Leave the stays (4 mmx3) set
temporarily.

LCD Nylon rivet
#) (#)

Stay
(#)

Fig. 7.2.1.11(1)

(2) Plug in the flexible cable coming from the LCD to the connector CN17 on the main board.

CN17

Fig. 7.2.1.11(2)
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C (3) Then, push the LCD onto the head of each nylon rivet to mount the LCD to the main board.

Push

Main board

#: LCD(06LB503%) )

Fig. 7.2.1.11(3)




SS509-9B002
Applicable lots:

9612 lot -

Prepared in Dec., 1996

C

7.2.1.12 Installing the indicator unit

(1) Install the indicator unit to the inside of the upper case with screws (tapping screw, 2-M2x4).
After installation, fix the screws with thread lock cement / loctite adhesing.

| Tapping screw
2-M2x4

e | Indicator unit

(O EADSH-

C | Fig. 7.2.1.12
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7.2.1.13 Installing the main board

(1) Place the main board against the upper case inside such as illustrated below connect the cables to
connectors CN2, CN4, CN_6, CN7, CN8§, CN9, and CN10.

Main board /_ CN7
(OGEASOOHy
) /_ CN6
- [CN8
CN2 | __A ~~~—TcN10
N |- ig.7.2.1.13(1) N—

C ~ (2) Set the main board in place, taking care to prevent the 7-segment LED, etc. from getting out of

place, and install it with screw (tapping screw, 9-M3x8). After installation, fix the screws with
thread lock cement.

SRR

Fig. 7.2.1.13(2)
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(3) Tie the cables leading to the syringe detecting unit, motor unit, occlusion detecting unit, and

nearly empty detecting unit together with tie bands.

Fig. 7.2.1.13(3)

Tie band

(4) Connect the connectors CN3 and CN11 to each other.

CN3

CNI11
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7.2.2 Reassembling the lower case unit
7.2.2.1 Installing the nurse-call board and RS232C board

(1) Connect the cables to the connectors CN15 on the RS232C board and CN15 on the nurse-call
board. Also, connect the grounding wire from the nurse-cail board to CN21 on the communication
board. For the R$232C board, attach the connector and connector keep plate with lock spacers,
insert the spacers, and fasten the nuts.

(2) Charge the caps with silicone (KE-348) and put each cap onto the nut and lock spacer thoroughly.

¢: Never wipe off silicone overflowine the can

Then, install the RS232C board with screw (P-tight, M3x6) and fix the screw with thread lock
cement.

Lower case

Nut
# ]

Lock spacer

Cap
charging
with
silicone

Computer
interfaceboard

#)

l #
=

j Connector

=

keep plate

#)

Spacer

(#)

Tapping screw M3x6
#)

Fig. 7.2.2.1(2)
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Fig. 7.2.2.1(4)

Never wipe off
overflowing silicone

{2) Install the nurse-call board with the nurse-call locknut.

C

Fig. 7.2.2.1(5)

Ferrite core

Nurse-call locknut

#

(BSEAS T

#: Nurse-call board and RS232C board
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7.2.2.2 Installing the buzzer

(1) Install the buzzer unit (05LAS0%) to the lower case as illustrated bcldw with screws (P-tight 2-
PT2><4FE). Fix the screws with thread lock cement.

| Buzzer

Buzzer unit

[ P-tight
[2-PT2arE

Fig. 7.2.2.2




SS09-9B002
Applicable lots:
9612 1ot -

Prepared in Dec., 1996

7.2.2.3 Installing or replacing the fuse

(1) Check the fuse for blowing out before installation (FS1 and FS2: visual inspection; FS3 and FS5:
continuity test). If not blown out, install the fuse and then the fuse cover.

FS5(315mA)

u\t Fuse (for board solder)
(05 ATS 9

ES3(2A)

Fig. 2..3 e [ Fuse cover

ES1 ES2

Fuse (315 mA)
O AREH)
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C 7.2.2.4 Installing the DC jack unit

(1) Attach the DC jack to the mounting plate.

| To be slided up
during installation
uss | Packing
- Mounting
plate
#) DC jack
—|DC jack .
#) Mounting
o plate
: #
Fig. 7.2.2.4(1) )

C/ (2) Fit the mounting plate and packing together to the lower case with screws (bind, 2-M3x8). After

installation, fix the screws with thread lock cement (inside).

" |Bind 2-M3x8
#

#: DC jack unit@SEA2449

Fig. 7.2.2.4(3)
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7.2.2.5 Installing the AC inlet

(1) Put the packing on the AC inlet.

T AC inlet
(05LA33x%)

: | Packing for AC inlet
Fig. 7.2.2.5(1) (OSLA30%)

. {2) Fitthe AC inlet with its ground terminal down to the inside of lower case and fix it with screws
C/ (bind, 2-M3x10) from the outside. After installation, fix the screws with thread lock cement
(inside).

Bind 2-M3x10

Fig. 7.2.2.5(2) -
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C 7.2.2.6 _Installing the power-supply board

(1) Extend the battery cable and grounding wires (from the RS232C board and the driving part)

(L=520 mm) neatly on the lower case and leave the end of them put together as shown in figure
below.

CABLE ASSY T13

CABLE ASSY T4

] |

] |

|

/—r— 1
| |

] ’ |

| {
prermrrmmeekee | CABLE ASSY T16 :
| |

| |
\.II-— I
|

| |

| t

i |

W/H unit
£OSL-A:34).

Fig. 7.2.2.6(1)

(2) Pass two grounding wires throngh in front of and the battery cable at the back of the power-supply
board fastening screw lead. After connecting the battery cable to connector CNS5, install the

power-supply board with screws (tapping screw, 6-M3x8), taking care not to jam the cables.
After installation, fix the screws with thread lock cement.

|| W/Hunit
CABLE ASSY T4
£OSEA34Y

T AT ITITITII 7« L-ower case

Screw lead —m-*-———b@

T

2 grounding wires

— |CNS

oo 1
)_ ‘ \ ' |
( |Fg72260) [ | sbping |
} 16-M3x8 {
! | [Power-supply
759 : gowzr—supply i board
| |boar | | osLazsy
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(3) Connect the connectors CN1, CN2, CN3, CN4 and CN7, CN9.

CNI1 * ICN9 | * Take care not to
tense the
connector lead

CN3 wires.

CN4

CN2

CN7

P
Fig. 7.2.2.6(3)

(4) After fixing the power-supply board, tie two grounding wires and the battery cable together with
tie band and fix the tied-up cables with coating clip. As to the battery cable connector, leave it put
: C into the battery housing until it is connected to the battery later on.

| Coating clip

Fig. 7.2.2.6(4) ' | Tie band
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7.2.3 Uniting the upper and lower cases

(1) Connect the grounding wire from the lower case unit to the drive unit with screw (Sems, M4x6).

Sems
M4ax6

W/H unit
CABLE ASSY TS5

L O6LAS34%).

Fig. 7.2.3(1)

(2) Placing the upper-case unit and lower-case unit as shown in figure below, engage the projection of
case seal rubber with the recess of lower case on both right and left sides, and connect the main
board cable connector (CN2) to the power-supply board connector (CN6).

Upper case unit
exclusive for

TE*31 1 N©@6EASG A
TE%31 ICEQSI 4S04 B"lj Case seal

or rubber

TEx312C (66EBS561- (otAZem)

i —

\ A

 — LT

Fig. 7.2.3(2) Lower case unit

\ TE*311N(86LAS200%)
CN6 W/H unit or

CABLE ASSY T5 TE%311C(06L-A310A%)
LO6EAS 3 TEX312CO6EAS TS

e



SS09-9B002
Applicable lots:
9612 lot -

Prepared in Dec., 1996

(3) Connect the RS232C board cable to the connector CN5.

e |CN5

= | W/H unit
CABLE ASSY T12
(OGEASre—

Fig. 7.2.3(3)

(3) Join the upper and lower cases together, taking care to prevent cables from being jammed between
the upper and lower case units or in the mounted parts, and fasten the case unit with screws (pan-
C_ head, 3-M4x10) and screw packings.

*  First tighten 4 inside screws in the diagonal order and, then, tighten 4 remaining screws in the

diagonal order.

Pan-head
M4ax10

@T mTLB\

Packing for screw

BSEAZS

Fig. 7.2.3(4)
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7.2.4 Adjusting the plunger disengagement position

(1) Remove the slider cover , and grasp the clutch to project the plunger / clutch disengagement
detection pin as below figure.

L~ | Pinch the clutch to project the
plunger disengagement detection
pin.

Fig. 7.2.4(1)

(2) By adjusting the set screw , align the lowest part of the sensor arm and the Jowest end of the
photo-interrupter of the plunger / clutch disgagement detection.

Photo-interrupter

Plunger/clutch

4 / disgagement detection board

Sensor arm

ik / / / / / d—t— Chassis
Fig. 7.2.4(2) ~AL

.

(3) Tum on the power switch and check that the plunger/clutch disengagement lamp blinks under the
state mentioned above and that the lamp goes off when the plunger disengagement detection pin is
pushed back.

If any abnormality is found, readjust the installed condition referring to the section "Installing the
plunger/clutch disengagement detection unit."
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L (4 Grasp the clutch to open the clamp lever. Make sure that the clamp lever does not interfere with
the upper case

s\ Grasp the clutch to open the
clamp lever and check for
interference with the upper
case.

Fig. 7.2.4(3)

Clamp levers

... (5) Putthe slider cover onto the slider while opening the clamp lever. Fix the slide cover with screw
C . (pan-head, M2.5x5).

T Slider cover

.----‘""“"‘T Pan-head
| {M2.5%5

|

|

Slider cover

LOETAST e

ig. 724(4) . N Plunger
disengagement
" detection pin
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7.2.5 Mounting the battery

(1) Set the battery-case O-ring in the battery case at the bottom of the pump body.
(2) Connect the battery connector and mount the battery in place as shown in figure 7.2.5(2).

1.2.5(2). Battery
. CO6EASALE f i Put i bl
Battery case O-ring Slit or Asia u‘l ;ln o
O6EAS2 HR+for Europe corl here
LOSEAZ3+

Fig. 7.2.5(1) Fig. 7.2.5(2)

(3) After confirming that the battery-case O-ring is placed in the slit, install the battery cover, taking

care not to jam any cable in the cover. Fasten the cover with screws (pan-head, 4-M3x16).

™ | Pan-head
4-M3x10

Battery cover

Fig. 7.2.5(3) 3 (OSLAR2
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7.2.6 Fitting the dial unit

(1) Fit the dial unit to the pump body. After installation, check for smooth rotation of the dial unit.

Dial unit

E o

B

ig. 7.2.6
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7.3_Adjustment Procedure

Whenever the syringe pump TE-311/312 has been disassembled or reassembled, be sure to
perform adjustment according to the procedure shown in the List of checks and adjustments
accompanying disassembly, assembly and replacement of 7. Disassembly, reassembly, and adjustment.

If the necessary adjustments are neglected, it will be hard to ensure normal operation of various

kinds of alarming functions and the battery charge monitor.
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7.3.1 Adjusting the syringe detection function

(1) Remove the battery cover from the syringe-pump body bottom. Without disconnecting the
connector, take out the battery. Now, the rotary switch (S1) on the main board becomes
accessible through the window at the depth of vacancy from which the battery removed. Turn the

rotary switch to set it to "D".

/— Rotary switch: S1

Setting: D

Fig. 7.3.1(1)
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With the "STOP/SILENCE" button kept pressed, turning the power switch ON, will cause the
"Flow rate/ delivery limit/ Volume delivered” display to indicate "Adj. " and the "Syringe mL"
lamp to light at "10".

With "STOP" button pressed, switch
on the power. After confirming that
"Adj" appears on the display, release
the switch buttons.

Fig. 7.3.1(2)

(3) Pull the clamp up, set the smaller one of a set of jigs for syringe-position & nearly empty
C" . detection adjustment (05L.A42%), and gradually lower the clamp. Push "START" button to write
f the adjustment value obtained.

Direction
— “lof jig

IE

Fig. 7.3.1(3)

Syringe/nearly empty detection
(. adjustment jig (small)
. (G5 LAL2
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(4) Push "START" button, write adjustment value obtained, and indication of the "Syringe mL" lamp
will automatically change to "20".
After the indication is changed, similarly write the adjustment value obtained by using the larger

one of the jig set (0SLA42%). As the adjustment value is written by pushing the "START" button,
adjustment is complete.

Syringe/nearly empty detection
adjustment jig (large)
{05 At )

Fig. 7.3.1(4)
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7.3.2 Adjusting the nearly empty detection function

(1) As syringe detection has been adjusted, the nearly empty detection adjustment mode comes into
effect.

Check that the "Flow rate” lamp is lit.

— | Grasp the clutch and move the slider
untilit comes into contact with the jig.

Slider

' ;E’B_.'{E |

R TR e -

Syringe/nearly empty
detection adjustment jig

| Syringe/nearly empty detection
adjustment jig (small)

O5EAS R

|Fig. 7.3.2(1)

(2) Pull the clamp up to set the smaller one of a set of jigs for syringe position & nearly empty

detection adjustment (05LA42%). Then, grasp the clutch and move the slider until it comes into
contact with the jig.

Push "START" button to write the adjustment value obtained.
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(3) As the adjustment value is written, "Volume delivered" lamp is lit.
Making sure that the "Volume delivered” lamp is going on, similarly write the adjustment value
obtained by using the larger one of the jig set-(85-A424-
As the adjustment value is written by pushing the "START" button, adjustment is complete.

Fig. 7.3.2(2)
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7.3.3 Adjusting the occlusion detection function

(1) As nearly empty detection has been adjusted, the occlusion detection adjustment mode comes into
effect.

Check that the "Occlusion pressure set value” lamp is lit in "L".

Occlusion detection
adjustment jig
O At

Grasp the clutch and move the slider
until it comes into contact with the jig.

Slider

C__ O\t

Occlusion detection
R . o adjustment jig
| Fig. 7.3.3(1) {05 A G-

(2) After making sure of lighting of the mode lamp, pull the clamp up to set the occlusion adjust jig
(05LA46%). Grasp the clutch and move the slider until it comes into contact with the jig.

7
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(3} Push "PURGE" button one time to move the slider. As the value of 9.81N (1 Kgf) is obtained
with the jig, push the "PURGE" button again to stop the slider. Then, push "START" button to
write the adjustment value obtained.

*  The "PURGE" button serves as the motor start/stop switch in this mode.

Fig. 7.3.3(2)

(4) After the adjustment value is written, lighting of the "Occlusion pressure set value" lamp
automatically changes to "M".
In the same manner as before, push "PURGE" button one time to move the slider.
As the value of 49.0N (5 Kgf) is obtained with the jig, push the "PURGE" button again to stop the
slider. Then, push "START" button to write the adjustment value obtained.
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(5) After the adjustment value is written, lighting of the "Occlusion pressure set value" lamp
automatically changes to "H".
In the same manner as before, push "PURGE" button one time to move the slider.
As the value of 88.3N (9 Kgf) is obtained with the jig, push the "PURGE" button again to stop the
slider. Then, push "START" button to write the adjustment value obtained.

Fig. 7.3.3(4)
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(6) Now all necessary adjustments have been completed. Turn the power switch to OFF and set the
rotary switch in the original position. Mount the battery in the battery housing and put the battery
cover back.

Fig. 7.3.3(5)
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7.3.4 Checking for proper adjustments

7.3.4.1 Checking for syringe size detection function

*  Set the "Syringe maker"” selection to Terumo. 1 °

*  Since the sensor output is in linear proportion to syringe diameter as shown by the operational
principle in 5.2.2.12, syringe detection function should be checked up by setting the "Syringe
maker" to Terumo. {>—

(1) Turn the power switch to ON. Set the syringe size detection checkup jig (05LA41%) (for 10 mL)
to the clamp. Make sure that the [10 mL] lamp lights up, regardless of which side of the jig faces
the slider; the thin side or thick side.

e

e AT 1B E

o oo -

Fig. 7.3.4.1(1) Fig. 7.3.4.1(2)
Syringe detection Note: When setting the jig, take -
checkup jig . care not to allow it to override
O5EA%T— here.

\ /— Clamp

—| Syringe detection
checkup jig

Jig being set in the clamp
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(2) Similarly, set the other syringe detection checkup jigs €95EA44k)-(for 20 mL, 30 mL and 50 mL)

to the clamp, one after another, and make sure that the corresponding lamps light up properly.
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7.3.4.2 Checking for nearly empiy detection function

(1) With the plunger of a 10 mL syringe drawn to near the 5 mL position, set the syringe in the clamp.
Grasp the clutch and advance the slider until it touches the plunger.

Eriiiel.
Fig. 7.3.4.2(1)

C

(2) As the slider comes into contact with the plunger, start the pump at a flow rate of 50 - 100 mL/h
until the nearly empty alarm occurs. Visually check the syringe position at which alarm is made.

it

Fig. 7.3.4.2(2)
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f\ .
e * The nearly empty alarm position is dependent on syringe size:

Syringe size Nearly empty alarm position
10 0.5mL (by the graduation on the syringe)
20, 30, 50 1.0 mL

- (3) Similarly, set the other sizes of syringes (20 mL, 30 mL and 50 mL) to the clamp, one after

another, and make sure that nearly empty alarm is made properly for each syringe size.

L

Fig. 7.3.4.2(3)




7.3.4.3 Checking for occlusion detection function

)

*

1y

When using the occlusion adjustment jig for checkup

Set the "Syringe maker" selection to TERUMO. \2--

Since the sensor output is in linear proportion to slider load as shown by the operational principle
in 5.2.2.11, occlusion detection function should be checked up at about three points using a load

of 1 -9 Kgf.

S809-9B002
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Set the occlusion adjustment jig—éééi:ﬁﬂl-édq in the pump body. Grasp the clutch and move the
slider until it touches the jig.

Fig. 7.3.4.3(1)

Occlusion adjustment jig

OSLALSR)—

Purpose of use: To
determine syringe size

Occlusion adjustment jig

(OSLAAG)—

Purpose of use: To detect
occlusion

2) Set the occlusion pressure and flow rate to the values shown in table below and perform Purging
to the target values shown. Push the [START] button to check for proper action of occlusion

*

alarm.
Syringe size Occlusion Flow rate set value Target of fast feed
[ml.] pressure set value [mL/h] IN] ([Kgef])
10 L 30 4.90 (0.5)
30 M 30 19.6 - 24.5 (2.0-2.5)
50 H 50 24.5 - 63.7 (6.0 - 6.5)

Occlusion pressure set value cannot be changed while an alarm is made. Release the alarm state
before making a change.
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3) Make sure that the value of load at which a occlusion alarm occurs is within the specified range.

Fig. 7.3.4.3(2)

Fig. 7.3.4.3(3)

Syringe size Occlusion detection load
[mL}] [N] ([Kgfl)
10 10.1-15.2(1.03 - 1.55)
30 28.6-40.0(2.92-4.08)
50 64.6 - 100.3 (6.59 - 10.23)

If any out-of-range occlusion load is found, perform readjustment according to the procedure given

in 7.3.3 Adjusting the occlusion detection function.
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(2) When using the pressure gauge for confirmation of settings.

1) Connect a 50 mL syringe (filled with 20 - 30 mL of water) and a pressure gange to each other with

a tube (approx. 50 cm). Set the syringe in the clamp. Grasp the clutch and move the slider until it
touches the plunger.

* Move the slider until it comes into
contact with the syringe.

Fig. 7.3.4.3(5)
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N (2) Set the occlusion pressure and flow rate to the values shown in table below and start the pump

until an alarm occurs.

Syringe size Occlusion Flow rate set value | Occlusion detection pressure
[mL] pressure set value [mL/h] [KPa) ( [Kgffcm®])
50 M 50 53.4-80.0 (0.54 - 0.82)

(3) Make sure that the value of pressure at which a occlusion alarm occurs is within the specified

range.

Fig. 7.3.4.3(6)

If any out-of-range occlusion pressure is found, perform readjustment according to the procedure

given in 7.3.3 Adjusting the occlusion detection function.
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8. TROUBLESHOOTING

The troubleshooting flowchart and fault-finding chart below will be helpful for you to cope with

troubles which may occur in the product.

If you find any problem not covered by the following charts, contact TERUMO.

8.1 Troubleshooting flowchart

Operation/Check

YES

Problem

Remedy

Z

|

|

|

|

|

|

|

YES I
Problem I
i

|

|

|

|

[

[

|

|

Remedy

©

See troubleshooting

-
<

See flowchart

for each problem




Start

v

Disconnect AC cable. Without setting syringe,
grasp the clutch to move slider.

l

NO
Slider hook does not part right and left.

Slider does not move.

Connect AC power cord.

"Battery” lamps do not light at all
even after AC cable is connected.

S509-98B002
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See No.1 of

8.2 Troubleshooting guide.

See No.]l of

8.2 Troubleshooting guide.

See No.2 of

8.2 Troubleshooting guide.




Only one "Battery" lamp blinks when
AC cable is connected.
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See No.2 of
8.2 Troubleshooting guide.

Push [POWER] switch to supply power.

No power is supplied.

See No.3 of
8.2 Troubleshooting guide.

Er 1 is indicated.

Er 2 is indicated.

See No.4 of
8.2 Troubleshooting guide.

See No.5 of
8.2 Troubleshooting guide.




S509-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

Er 3 is indicated,

See No.6 of
8.2 Troubleshooting guide,

Er 5 is indicated.

See No.7 of
8.2 Troubleshooting guide.

Er 8 is indicated.

See No.8 of
8.2 Troubleshooting guide.,

Er 9% is indicated.

See No.9 of
8.2 Troubleshooting guide.

Er 10 is indicated.

See No.10 of
8.2 Troubleshooting guide.




SS09-9B002

Applicable lots:
5612 Jot -

Prepared in Dec., 1996

See No.11 of
8.2 Troubleshooting guide.

Only three "Low battery" lamps
fail to blink,

See No.11 of
8.2 Troubleshooting guide.

See No.12 of
8.2 Troubleshooting guide.

See No.13 of
8.2 Troubleshooting guide.

8-5



l

Check [AC/DC] lamp for lighting.

YES
[AC/DC] lamp fails to light.

Check that "Flow rate” display indicates "0.0".

No "0.0" is indicated.

(TE-312 only)
Press [Display ON/OFF] switch for approx. 2
seconds.

1.CD display does not turn to ON.

SS09-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

See No.14 of
8.2 Troubleshooting guide.

See No.15 of
8.2 Troubleshooting guide.

See No.16 of
8.2 Troubleshooting guide.




$S09-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

LCD backlight does not light.

See No.16 of
8.2 Troubleshooting guide.

With syringe not yet setup, check all "Syringe mL"
lamps for blinking.

Blinking of all "Syringe mL" lamps
is not made.

See No.17 of
8.2 Troubleshooting guide.

Disconnect AC cable.

[AC/DC] lamp fails to go off.

See No.18 of
8.2 Troubleshooting guide.




l

Check for battery action mode.

SS09-9B002

Applicable lots:
9612 Iot -

Prepared in Dec., 1996

[7 segment] display does not
make I1sec-ON, 2sec-OFF

See No.19 of
8.2 Troubleshooting guide.

(TE-312 only)
Check LCD backlight for going off.

YES
LCD backlight fails to go off,

See No.20 of
8.2 Troubleshooting guide.

Connect DC power supply.

YES
[AC/DC] lamp fails to go off.

See No.21 of
8.2 Troubleshooting guide.




l

Disconnect DC cable and connect AC cable.

[Power] switch cannot be turned
to ON/OFF.

Set a desired flow rate with setting dial.

Flow rate is not varied even when
dial is turned about a half rotation.

When dial is turned gradually,
up / down of numeral of flow rate is
reversed from normal,

SS509-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

See No.22 of
8.2 Troubleshooting guide.

See No.23 of
8.2 Troubleshooting guide.

See No.23 of
8.2 Troubleshooting guide.




l

Perform buzzer volume selection.

S509-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

No buzzer volume selection can be made.

See No.24 of
8.2 Troubleshooting guide.

Set a 10 - 50 mL syringe.

Syringe detection cannot be made properly,

See No.25 of
8.2 Troubleshooting guide.

Set a desired syringe and flow rate and wait for
2 minutes.

No start reminder alarm appears.

See No.26 of
8.2 Troubleshooting guide.




|

Push [START] switch once or keep [FURGE)]
switch pushed continuously.

SS09-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

No start/purge is made.

See No.27 of
8.2 Troubleshooting guide.

Though start/purge is made, operation
indicator green lamp fails to rotate,

8.2 Troubleshooting guide.

See No.27 of

Flow accuracy is low.

See No.27 of
8.2 Troubleshooting guide.

Pull up syringe clamp during starting.

"Syringe dislocated” alarm does
not sound.

See No.28 of
8.2 Troubleshooting guide.




l

Stop alarm sound by pushing [STOP/SILENCE]
once and wait for 2 minutes.

No alarm sounds again after

SS09-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

lapse of 2 minutes.

Set each syringe and check for position at which
"Nearly empty"” is alarmed.

No "Nearly empty" is alarmed at NO
position of approx. 0.5 (+ 0.3) mL when

using 10 mL syringe

No "Nearly empty" is alarmed at
position of approx. 1.0(x= 0.5) mL when
using another syringe,

See No.29 of
8.2 Troubleshooting guide.

See No.30 of
8.2 Troubleshooting guide,

See No.30 of
8.2 Troubleshooting guide.




l

Set each syringe and check for occlusion
detection pressure.

l

No occlusion alarm is made properly.

(Only when "delivery limit" mode is selected)
Push display select switch to indicate
[DELIVERY LIMIT].

inch clutch and check to see if "plunger
lutch disengagement” lamp blinks

"The lamp does not blinks.

"Delivery limit" mode cannot be selected.

Switch on power and wait for a while.

YES
Three "low battery” lamps blink,

S$509-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

l See No.31 of
8.2 Troubleshooting guide.

See No.32 of

8.2 Troubleshooting guide.

See No.33 of

8.2 Troubleshooting guide.

See No.34 of

8.2 Troubleshooting guide.




l

(TE-312 only) Set the values of Dose rate,
Body weight, Drug volume, and Solution
volume, and check up result.

SS09-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

Set items cannot be switched over
by pushing [ITEM SELECT].

See No.35 of
8.2 Troubleshooting guide,

In "Body weight” mode, flow rate is not
alculated correctly,

| 8.2 Troubleshooting guide.

See No.35 of

(Only a product with computer interface)
Check up computer-interface function.

Computer-interface does not
function properly.

See No.36 of
8.2 Troubleshooting guide.




|

(Only a product with computer interface)
Check up nurse-call function.

S809-9B002

Applicable lots:
9612 lot -

Prepared in Dec., 1996

Nurse-call does not output properly.

See No.37 of
8.2 Troubleshooting guide.

Cut off power supply.

Power supply is not cut within
approx. 2 seconds,

See No.38 of
8.2 Troubleshooting guide.




91-8

“9[qeo uayolq sor[day

‘ues)o MIp adipn

-oHTe eV Io0T

"pr09 1amod eoupdoy

Aq punoj s1 LjeuIouqy
(Apsreadar

SaWI) [BISASS 10}O2UUOD
J22UUODSIP puUe 102UL0D

0) A17) "uonoadsul [easia
£q punoj st Anpeuriouqy
*30URIONPUOD

10/pue 9sueieadde ur
[ewIouqe punoj si 9[qed DV
"$9INUIU (] Noqe

10} PR)oauuos St 9[qeo Dy

O oz 1a e (*K19]8Ss QINSSE 03
*G lojpue ¢S 9snj 9oejdey e | prooJamod Dy 105UU0ISI(T)
CroTyISoY “90UBIINPUOD 10/pUe (S84 ‘esd
"7 10/puE S 251y 2oefdoy e aouereadde ur jeuLIouqy ‘7S ‘1S 3o umo[q asng e
e EEYIo0) ‘uonjoadsur [ensia

(9ND *SNO
‘IND spaeoq A[ddns-1omod)
Ap00d Sunoe)uoa J0)03UUCT) »

"PIIOUUOISIP A[qRI DV o

"syjurq duref
auo AJUO 10 j[B

(xATZSVTI90/*1TSVI90) Usysm U0 paadxa Jou $30p 1e Jy31 J0u op p102 1amod
‘A1epeq 2ovjday e dn 3y8yj sdwrey Jo yoquiny af1eys A1o112q MO Te | sdwel Alojeg, e DV 102uUu0)) Z
Torsvo0 "3AOW 0) JOPI[S
‘un IopI[s soe[doy e ‘uonoadsur [ensia 25NED J0U S0P
(7' 995) *9|qQUIDSSEIY e Aq punoj $1 Hrfewiouqy "oIn[ie} Jun I9p1S o | yoino Suidsein) e “JOpI|s
‘uado SAOWI “QZULIAS
(rOTevIeoT 03 JOOY I3pI[S Fumss INoyNMm
"Hun 13pi[s aovjdoy e ‘uonoadsut fensia asTED JOU S30p ‘pI0d 39mod
(‘7' L 99G) "9[QUIISSENY o Aq punoj 1 QIjewIouqy e “IN[ie] JIuUN I2PIS » | YoInjo Suidsern) e DY 103UU0ISI(] I
Apawryg jawspny asne)) w[qold yosyDuonerad | ‘ON

9661 o9 ul paredaid
-101 2196
:s10] a[qeonddy

200d6-60SS

N

)

Jep suipuy jneq ¢'8




L1 -8

TGRSO
"G 10/puB £S5 esng ace[day e
o0

*0|qEeD udYoiq 2ov[day e

‘[euLiouqe St

Ananonpuod / voueleaddy e
(‘K| paeadar
SOUIT} [BIDADS JO)IIUUOD
JO0UUODSIP PUR }03UHOD

0S50
'p1e0q ufews 9oe|doy e AO/NO OYIA ()
—eiSES 1967 ‘preoq
A[ddns-romod goe[doy « “IJ0/NO BIM (1)
| [BUS1S JHO/NO aInjrey
9188 TYL 10 Yo 7L pieoq K ddns-1am0

(€S} "3Jo umo[q asnd »

‘(paeoq
wiewr pue pieoq Ajddns

uo

0} Iamod asnro
JOU $20p 098
¢'( 10} uonng

01 A1y uonoadsul ensia -1omod usamyeg) "A[100d [MaMOd] qonms Jomod
‘urs[d Wip odipy e Aq punoj st AeULIOUQY Sunoeuod 10102UU0D) « guysng e ym NO Iemod | €
TEH905¥190)
"pIeoq urew aoe[dey e - "0)
LillszeyI90) ‘pIeoq ‘Tewouqe st (wrd | 9jqeardde axe aaoqe jo suou
A1ddns-1amod soe[day] » E1#) NdD Yl 92JI)U] « 95D Ul 2IN[IBJ P1ROQ UIBA] «
€O1 30
~GHerevom ‘pieoq (u1d 91#) 99 uo passaidun aInfre] 3moxo jeroydirad
Apddns-romod 208[doy] o j0u st A9 "xo1ddy/ pue ¢HI A[ddns-19m0J « ‘syjut[q duure]
. "DvddpaQg "xoidde QU0 AJHo 10 fJe
—LHeZ S I98) ‘pI2Oq UEL] 19MO0] ST JDULIOJSUEN) 12 Y31 10U Op p1oo romod
Addns-10mod ooejdoy] e Jo o8ejjoa A1BpU0DS e ‘orajre) youriojsuel] e | sdure]  A1eneq, e Jyisuuon [ ¢
Apawuay juaSpnf 2SNE) w9[qoig yoayDyuonered(y | ‘oN

9661 “03(] ut patedalg
-1 7196
18101 o[qeorddy
20096-60SS




81 -8

‘1gyetu :wmo.no.* SAOWSY

(7' 1 298} 2[quIassed)y]

"uondadsui {ensia
£q punoj si AJfEIIOUQY »
{"912 ‘19110 OB YiIM ysn[j
10U $9OBJINS JN0-(] ‘M3I08
95007 ) uotjoadsul [BnsIA
£q punoj st AIEWIOUqY e
(A1pereadas
SILLT) JRISADS I0JO3ULOD

‘Jun Jea3 ur 1opewl ugRIo e

*10J0UI UO pIeoq
prowys jo uone[jeisur A)neq e

‘(preOq

B e Y 72 JOSUUGISIP pUE 103UL0D U0I}09)aP-Uo)RI0l pue pIeoq
"2jqes uayolq sopjday 01 K1)y uonoadsur [ensta urew usamiag) Apcod (uonejo J0J0]
"uea[o WIp odip AqQ punoj st A)[eULIouqy e Suioeuoo 10109UUC)) ® :3unooyssqnon
“CrotYeTSOrY “pIecq (suid ¢ aInre;y ‘pakerdsip 21BMPIRE])
10039p ucnelo1 ooe[day ‘2 "ON) LND 18 ST [euSIS ON » PIBOG UOIIOSISP-UQNIRIOY e SLgIg e yoayo-Jjles | 9
pleOq UIBIA]
:Junjooysajqnod)
505150 ‘pokerdsip 2IeMpIRH)
"pivoq wrew ave[doy - ‘Kyney NdD Jo WOY » SITIg e AOAPR-JPBS | €
pieoq U]
:3unooyssqnon
5055196} Ky[ney ‘pakerdsip arempIey)
"preoq urewrt aoejday] - 0dD Jo ISITAVY SITIg e Yoayo-jies |
"03 o[qeoidde ‘uo
HrepsvTear Q1B 9AOQE JO 2UQU 0} Yamod asnes
‘pleoq ureur soejday - ased Ul aIa[ie] preoq UieiA e JOU S0P 29§
_ ‘preoq Ajddns-1omod jo ¢'( 10J uoyng
—CHsEEY99 "preoq (utd Z#) 9ND uo possardu [4FMOd] “Yoyms ramod
Ajddus-romod aoedoy 10U ST AQ] Yoiddy e -ainjrey A[ddns-19m0] » Surysnd e ya NO Jamod | €
Apatuay] uawspnf asne)) wgpqoid YyoaysyuonerdD | 'ON

09661 oo w paredaig
-10[ 2196
:810] s[qeoyddy
200d6-60SS

-

L




61 -8

O WPV T TN -0} 9[qeotjdde jou 51 9A0QE
pieoq urew soejdoy - QY3 J1 2In[IB) PJEOG UIRIA » (dmyos apoy
v-1ueqy [(9-0 ) :Junooysejqnon
‘uoryoadsur ensia 10yj0 uonysod Aue e 338 S1 "pakedsip a1empIe)
PIEY .hn_ punoj st hym“mﬂ.ﬁocﬂx\ L] pieoq ureut uo ﬁﬁWV UyNimg » STeg I » Noays-}Ies 6
SO TO0) -01 ojqear dde jou s1 aaoqe
"preoq urew aoejdoy - o) J1 2JnfIe] p1BOq UIRIA] @ (yonumg
‘passaxdap :3unooysafqnon
1dey SI Yo)ImS Iajoue S[iyMm ‘pakedsip QIBMPIBE])
1811} wioay uonerado jeaday ‘wonesado snosuolrg e | paysnd St YIS [YFA O] » SIQI e yoayo-jjes | 8
'01 3[qeoljdde
LRIGETTO 2JE DA0QR JO JUOH
‘paeoq urew soejday - 9SEO Ul 3N|IE] PIeoq UIRJA e
"(urd g4}
20/ uo passaxdur st a8e)joa
B WANTTaiRIE foTN pue preoq urew jo (surd ‘pIeoq urew (Woudd
"WOYd, 9oe[dsy 9 “Gi#) GDI 18 $ISIX3 [eUTIS @ Jo (WOHJH) SOI Lned o :Bunooysafqnos
‘uonoadsul [ensia ‘pleoq urew ‘pake[dsip alempIer])
unouey Aq punoj s1 A)I[eULIOUQY Jo D1 pajunowt A[100d e SIGIT e Nosyo-Jies | L
[Hro0svT90+ ,
‘preoq urew soeidoy -
(' Asessa03u s ‘A10)08) (uoneiol 1010
ut pase{dai jjun 1030w '03 s[qeondde :3unjooyssqnon
9ARH) ‘(xepSigag) un ‘uonoedsul [ensia £q 318 2A0QE JO JUOU ‘paAerdsip 21BMPIRE])
wRIsAS Jutanzp aoeday] punoy s1 Honelod [RIUIOUQY » 9SED UI 2IN[IB] PIEOQ URA @ SECI e yoayo-Jles | 9 -
Apauray juwispnyg 80ED wsfqoid yosyHyuonerdp | ‘ON
9661 “'09 ut paredaig
- 101 TI96
:s30] s[qesijddy
20096-60SS
» O _




0C-8

CHSTEVI907 "PiECq
Arddns-romod soejday]

—ORSEVFSE-  rosny soe[day

eSS0
*a[qes uayoiq ave[day
"ue9[> JIp adip

‘[ewICUqE SI

Lnanoapuos ; souetesddy »
‘JeuLIouqe sI

KARonpuod 7 aoueleaddy e
(Apayeadar
SawI) [BI9AQS 10JOSUUOD
1O3UUOISIP PUR 120UU0D
0 A11) "uorjoadsur [Bnsia

Aq punoj s1 L)feuLIouqy e

"uaxjo1q ()

JIOISIS3I JIUL] JUSLIND 23IRYD) o

"m0 umoiq (S50
asny preoq A[ddns-1omod e

‘(pIeoq

Aiddns-1emod pue paeoq

urew usamlaq) Ajzood
FunoBIUOD I0JISUUOY) »

uiq

01 [rej sduref

JAIaneq Mo,
1) A[UQ

(dwre]
:Zunjooysergnon
2IBMPIBH)
A29Y2-JIRS

I1

—reOSY IO

pIeoq urew soejday

—GHsTeV oM "PIEOq
Ajddns-1amod soe[doy

HHsESY I | PIeoq
A1ddns-1amod aoe[day

‘preoq Ajddns

-tomod jo (uid ¢14) ¢OI
uo pasodun s1 a8uj[oa ON »

: "pIeOq

A ddns-ramod jo (POp

:urd gg) ¢ uo passarduur
10U SI AQ X01ddy e

‘urede uo paulny St YoymMs

‘0 3[qeai[dde
aIe 2A0QE JO SuoU
9580 UI 2I0]1R] pIEOq UIRIA[ e

“pIEOq

Arddus-1omod uo ¢ Lined

preoq Ajddns-remod Jo ¢
uo passaxdw] sI 33u1[0A ON o

(adoing 10])wIFEISE Jomod uoym sinoal 0119
(e18Yy 107) ~+FEEto6 J1 998 03 )29y)) "S9InUI
‘Kianeq ooepday e G moqe 10j 931eYo3Y » ad1eyo A1aneq Ul SunoET *
(*Alpo1eados
SOUWII} [BIDADS JOJOIUUOD ‘(preoq (fojtucur Arepyeg
B3 myiva 193UUOISIP PUR 1O3UUCD A[ddns-ramod pue preoq :Sungooysaqnon
"3[qeo u0Iq 20e[day e 01 A1]) ‘uonoadsur [ensia urew usamiog) Aplood ‘pakejdsip 2IEMpIEH)
‘ueapo LIp odipy e Aq punoj s1 AN[eWIOUqY e Zunoruoo 10195107 » SIQL I » Yoauo-jes | 01
Apaway] Juwuspoy asaen) wajqoIg yosypyuonerdy | ‘ON

0661 o3 ul paredard

-101 2196
:s30] oyqesiddy

2004d6-60S8

S




1T-8

{066 F96 ‘01 91qeoIjdde jou s1 9A0qE
"pieoq urews soejday] e - a1y} J1 2In[le) piLoq UIRjA o
‘puRIq ‘peleoIpul (roxyew 2SuLIAS
(7' uonoss 395) 1959y e 25unfs Jo Suss SnoSUOLI] e Iaquunu :3unooyssjqnon
‘uorjoadsul [ensiA (1S) youms Ioyew 23ulIks aIemMpIEH)
1353 . £q punoj st Hijeuouqy « pleog-ulewl Jo SuINas-SiA » SNOSUCLY ¥oUI-J3S | €1
"0] s[qeordde
218 9AO(E JO SUOU
TS v 907 95ED Ul SIN[1E) PIROq UIRJA] e
, 'pleoq urew aoe[day e -
“HerevToy "pIeOq ‘oIn[ie] 19ZZng e
Apddns-1omod 2oejday e ‘rewIouqe s1 [uSiS e
CerESY oy ("Aipareadal
e uaxorq ace[doy e SO [BISADS J0)OIUUOD ‘{p1eOq (19zzng
JO2UUOISIP PUE 125UU0D Addns-1amod pue preoq :Junooysa[qnos)
01 A1]) ‘uonadsur [ensia urews ussmiag) ApFood punos 2IBMPIBE])
‘uesfo Jip odip » Aq punoj st QIfeuLIouqy e Funowuoos 10109UU0T) e | 0] S[IB] 19ZZ0Y * yoayo-jpes | 21
o1
=SSO0y a[qeor[dde a1e 9A0QE JO QUOU
‘pieoq urews 2oe[doy » - 95D UL 2In|Ie] p1e0q UIRJAf &
fflezeiog) ‘pIeoq "¢O1 jo uld 14 uo passaiduir "9Al1129)3p
Arddns-romod soe[day e JOU SI AQ - ¢ "x01ddy e ¢ preoqg A[ddns-romod e yurq (dwre
(edoany 101 i reTIo0 0} [ie] sdurg| :Zunooysa[qnox
(BISY 10} - FEE190 JRI9nBq MO, aremprey])
"A1oneq 008[day] e "9A1}02Jop A1a3leq e a1p A[UO o yooyo-yes | 11
Apawray juawspng asne)) wWoapqoId yoeyDsuoneladp) | "ON

9661 o9 ui paiedaig
-0 TI96
:s30[ o[qeotddy
°00d6-60SS

g




tC-8

908 <190)

pieoq urew 9o2jday e

'0] s[qeoipdde jou s1 sa0qe
o) JI 2Injiv] pIeoq UL o
"Kjradoxd apeut jou s1 apowt

"u0°0, SOIBILPUL

"apoua guiyes Sumos uonouny [eroadg "pajeoIpul Aeidsip a1
"AJ1091102 9POIL JO9[3S uonounj [eroadg 4 935 e 11 01 Surpiosoe 3unIeS ST, 00, ON o [ mopg, ey osyd [ 61
‘03 s[qeordde
=G0 057196~ - 2Ie 9A0qE JO 2U0U
pieoq ureul dor[day] e “PoI0RUUOISIP 9SBD Ul QIN[IB) PIBO] UIRIAl *
SE JO[UI DY uaym
A0 01 AG woij a8ueyo
T—EHeEeT190Y ‘pieoq jou saop pieoq Ajddng "QATIOS)ep
Alddns-remod aoe[day] e -~ramod uo (10309[]02) UL o | preoq Ajddns-1omod Uo g, »
"Iyddpa Qg xoidde
~GHEEE Y1967 ‘pIeoq Uy} I9MO[ SI IOULIOJSUEI)
Arddns-zemod aoe[doy] e Jo adejjon A1epuoDIg * 2IN{IR] ISWIIOJSUBL], »
{*A1oJes 2Insse 0)
pIoo Jomod D 109UU0ISI(])
—R9TVIS0>- “90UBIONPUCD I0/PUE (28 ‘1S4 Yo umolq
‘T J0/pue [ S 951y 90e[dg e souereadde ur [puLIOUqY e asnj pieoq A[ddns-1amoJ e
(Apareadas
SOWI) [BIOADS JO)ORUUOD
et EE OG- 1OSUUOISIP PUB J02UUOD
"9[qeO UaN0Iq oejdoy e o1 A11} ‘uonoadsur [ensia (OND ‘IND) Aptood
"uea[o MIp 2dip e £q punoj st Ajjewiouqy e SuNoRUOD 10303UUC)) &
*aouR)ONPUOD ‘Buny3i|
Fotzeevtony Jo/pue douereadde ur "W 31| 03 s[iey 10y dwe|
‘proo 1omod oovjdey e | [BULIOUQE PUNO] ST 9[QED DV "PSI102UUGISIP 9[Ged DV » | dure] [DA/OVI e | [DADVIABYD o | $]
Apauey JuswSpny asne)) wjqoId yoeypuonerad | ‘oN

9661 “oo(] ur paredary
-1 2196
:810] o[qeorddy

T0096-60SS

o




€¢-8

oo yIot)

"pIeoq urewt aoe[doy e

.IAJ...WOnﬂJ.W@Wu_ Jun

uonovap 98uti4s asedoy e

*OPRIL ST IUAUNSN[PEAI ON »
-21npaooxd

‘0] 9[qeor[dde
218 SA0QE JO SU0U

SSBD Ul 2IN{IB] PIROQ UIBJA »
“Buruonounyjew

1IUN U0110919p 98ULIAS o
“Io419 Jusunsnfpe

"opeLl
jou 81 sdurg|
o TuL 98ULIAG,,

"Sunjuiq
1oj sdurgj

T 93ULIAG, [fe
yoayo ‘dmas 194

‘1snfpesy e Jusunsn{py ¢/ 01 19J9Y Jun uonolep A3uLIAS o | (e jo Sunjuig e | jouoSundsuynpm | LT
'0] o[qesidde
o0 vIen- I8 JAOQE JO SUoU
"pIeoq urew 9oe[doy] « - 988D Ul IR[1e] PIBOQ UIBIAl »
‘o130 uid
84 t0 passarduur St AQ UdyM
“GHEOSEEI98)- "D 90RdaY e 1431] 10u $20p YSIpPOEY ° IR (I @
("A[pajeadar
SQUI[} [BIDADS JOJODUUOD
199UUODSIP pUE 103UUOD ‘(pIeoq urew
0} A1] ) uofivadsur [ensia pue (7 usemiag) Apood 81| 10U $90P
‘ueap uip adipy e £q punoj st A)[RULIOEQY e SunorIU0D I0)103ULOY) « WRIpPeq AT @
(- A[paeadar SPUODIS
~CREFEFTO0Y (1D 2081day e SAU] {RISADS JOJOULOD ‘IR (DT Z -xoxdde
JO2UUOISIP PUR JIAUUOD ‘(preoq urew ‘NO 10§ JHO/NO
01 A11)'uonoadsur jensia pue (IO uoomlag) Aprood 0] 1IN) JOU $0p Aedsicg sso1g
"uea(o 1Ip odipy e Aq punoj s1 {)[eULIOUqQY e 3unoeuos J0305UU0.) « Aeldsip@DyT e« (Aluoz1¢-9L) | 91
Apawsy Jwwdpng asne) wa[qoid YoayDuonerad | oN

9661 “oaq ul paredarg
-I01T196
:s30[ s[qeorddy

200d6-60S8

S




¥T-8

r90S V1907

‘paeoq urew aoedoy]

(+€OSETF90} (DT 2or[dey

: o1
Jo uid g4 uo passaidunr
S1 AG xoidde usym

110 08 10u soop WBIpoeyg -
(:Apoeadar
SaUI} [BIZADS 10193UUCD
J09UUOOSIP PUE JOUUOD
0] A11 )y uonoadsul [ensiA

‘0] ojqeoljdde
218 3A0QE JO Suou
958D Ul IN[Iej pIEOq UIBA e

IR O e

‘(pieoq urewr
pue DT ussmiag) Aptood

‘ued[o p odipy £q punoj s1 AJ[BUWLIOUQY » 3unoBIu0d 10100UUOY) + ‘Jj0 w08
"Aj1adoid opew jou st spouu 10J 3y31poeq
"A[}021100 ‘apout Fun)as Sumas uonouny peroedg ‘J30 03 01 s[ie] anT YD
UOTJO2[9$ SPOLU ULIOJID] uornauny [eroadg 44 905 o #'#1 01 Zuipaoooe Bunisg o | 3roeq (DT @ (Aluo z1¢-9L) | 02
—~1-Crogevton) "0} 9[qeorjdde Jou s1 2A0Qe "uoIor
‘preoq uiew soejdoyy - 2431 JI 2IN{IBj PIBOQ UIBJA] » H10-295 ¢ ,
"A11odoad speuw jou s1 spout ‘NOQ-03s | 9Bl "apowt
‘ppowl Funias Fumeas uvonouny eroadsg j0u saop Ae[dsip uonoe A1o11eq
*A1192.4109 9pow 109[3S uonouny eioadg £ 995 » $'4] 01 Suipioooe Surpsg [JucwBag ] » oIy o | 5]
T CrOOSYTO0) ‘0] 9[qeoi[dde 10U ST 2A0QR
‘pieoq urew asejdoy - 9} JI 2InjIej pieoq U] e
'PA102UU0OISIP
SI p1oo Jamod Dy uaym
A0 9 A¢ woxy a8ueyo
s TEvTe0y ‘paeoqg jou s20p preoq Ajddns “@ATI0RJop ‘J30 03 0] sfIey "p100 Jomod
Ajddns-romod soe1doy -1amod uo (10103]]00) 61, » | pieoq Ajddns-tomod uo gy o | dure] [DA/OV] » OV 100uuoasyI | 81
Apaway jusw3pnyp asne)) wafqoid yoaypuoneredpy | 'oN

9661 o3 wr paredaig
-101 2196
830[ 9iqeolddy

¢00d6-60SS

(




$¢-8

"2[qed UayoIq 2or]day]

‘ugap Mp adipy

SQUII] [BI2ASS JOJOAUUOD
JOUUOISIP PUB JOUUOD
0] A1]) ‘uonoadsur [ensia

£q punoj s1 ANRWICUQY
*90UB}ONPUOD

‘(preoq A ddns

-I13M0d pue 10302UU0D

D usamiag) Af1ood
Zunoe3juos 10)09UH0))

‘HdO/NO
(uruiepe 0) pauin) 'pioo omod Dy
T Sunnp paiealo oq jouued 3Q JouLEd J23UU0D pue 9]qes
‘paeoq utewr soe[day » - Tt ) "AInef p1eoq UIRjA » | [2NMS [Jomod] e DCEI02uu08Iq | 7T
‘0] ajqueordde
s Yo a1 9A0QR JO JUOU
‘preoq wew sovjday e - ASED Ul 9I0[Ie] PIBOQ UIB[A] o
LHREETI00) (- Kjporeadon

“osn {eroods

— NSOy lo/pue douereadde uy ‘1J0 0F 01 s[1B) 10J Kjddns 1omod
*21qe (] 228[doy] e | JRULIOUGE PUNOJ ST OJYBO (] ® ‘payosuuossip 91qed DY « | dwe [DQ/OV] e D(Iuue) | 1T
Apawrey juaw3png asne)) wejqold yosyDyuonerady | "oN

9661 “29q uI paredaig
-101 2196
:510] 2[qeonddy
€00496-60SS

S




9z -8

“a1npasoid
1sn(peay e RuSHipY €L 998 o "JOLID JUeuISnpy
‘NO Temod
I2)Je PAIRIIPUT ST U2IYM ‘Aredoid
Isquung oewt 93uLILs pRW 2q JOUUEd
114 9PISUIOD JOU $I0P Pasn “JIBquUnu uono9)ap "93uLIAs
‘pueaq 23utiAs Jo Sun1asoy e Sureq 23u1IAS O ISR Iayew 1as A[SNOJUOLIH » o8ulkg TWQOS-0Q1ewes | sz
: ‘apeLl
3Q HB UOG{1II[IS
JARIN=EE SV awWn[oA "UONIOD[S AUN[OA
‘preoq uiewt 20B[doy e - *A)neJ pivoq UIRIA « I3ZZNG ON Jozzng wojid | T
"0} o[qeorjdde
opsvTony 91e SA0QE JO 2uou
‘pieoq urews ooe[doy e - 9SBD Ul 2IN[IR} PIEOq UIRJA »
"pIeoq ureur jo (surd
£ ‘T#) END uo pessardu ‘JeuLiou wioyj
LGOS0 2q 0) [euSts £ue asnes Jou PasIoAa] SI ajel
"pieoq [eip Sunjos doe[day] e soop [e1p Sumzes Suluing, e ‘K1[ney preoq [eI(] ¢ | MmoO[j JO [RIaWRY
"Te1p Joyjoue yim Jo umop
PRI0)S3I ST UCIIOE JEULION] e / dn ‘A[renpess
HoPOY=IS6) ‘uonoadsur fensia pauim)
un [eip soepday e Aq punoj st AJIjBULIOU]Y e ‘Kyney [BIp Sumies @ SI [BIp Uay M
(A[paeada "UoHBI0I JIBY
SIULY) [BIFADS 10}OIUUOD € JNOQE pauImn
P EETFO0) 1030081 ple 109UL0D (p¥eoq Urew pue pieoq SI TBIP UM
"9[qed udyo1q oe[doy] e 03 A1 )'uonoadsul fensia [etp dn-1as usamiag) £[100d U9AD PaLleA ‘[BIp ynm 2jer
"ueafo Hip odip e . Kq punoj s1 L)jewIouqy e 3unoeIuoo J0102UU0Y) e | JOU S19JB1 MOJ] e | MO[J PalISOp R 19S | €T
Apawuay juawspny asne) WI[qoIg yoayDyuonerady | oN

9661 29 ul patedaig
~101 2196
:s30] o[qeoiddy

¢004d6-60SS

w,




LT-8

~T-Ero0SV 190>

"pieoq urew aoejdoy

"01 o[qesijdde jou s1 sa0qe
3 JI 2In[Ie] pieoq WRy e

(epour moyj 1asa1d

Jo 3seo 9y) ul mofj 1asaid

Tour) A[31291109 OpEUL JOU St

"apew SI

*A[snonupuod

paysnd yoyims
odm g dooy] »
*Q0UO YONMS

“Buinas 102110) - eI MO]] 1o/put Jas 93uUlAS e | 95ind / 11BIS ON uelsysng e | /7
CeeasvTo8) ‘0] ojqedtjdde jou s¥ sA0OqGE
‘pIeoq urew aoejdoy - 3y} 1 aIn[Ie] pI1eoq UIey e "sajauI
“YONMS ‘s1eadde | 7 07 1eM puR SjeI
"gpow Fuiyes 2IBM1JOS UM PIjaouRd Japurural Mo[j pue agunIks
'£{1921100 Spowt 199j08 uonoury [e123dg ' 23S . ST 9O JSpUIUIAI ME)S ® RIS ON pansspees | 9z
‘03 s[qeorydde
ORI~ 91B SAOQE JO SUOU
"pIeoq uiew 9oe[doy - 9580 Ul 2JU[lB) PIBOQ UIB]A ®
CHEOSVT90 ‘uondadsul [ensiA
‘Jun durefo sovrdeay £q punoj s1 A)i[ELLIOUQY e ‘Kyney yun dwep))
("o12 “yeys
apIs uayouq ‘sued parap[os
ooV TS un Ap1oogd) "uonoadsur Jensia "UonouUN e
uo199¥9p IBULIAS 30e|doy AqQ punoj s1 AJl[eULIOUGY e JIun Uo1309)ap AFULIAS @
(‘Apareadax
"U9Y0Iq U99q Sky SaW) [BI9AQS JOJOUUOD
9[qEO S JI (xCOVFLE) Jun JOSUUODSIP PUE J00UUCD {preoq ureit pue pigoq
uonoap a3unfs aoepday 03 A1) uonoadsur [ensia uon3o9)op 93ULIAS usamieq)
‘uea[o 1p adipy Aq punoj st Qifeuouqy e | Arood Surjorjuos 10)02UU0) « ST
Apauioy] JuswEpny aste)) wa[qol] yoayyuonerd(y | ‘oN

9661 0o ul paredar]
-101 2196
15301 9pquonddy
200d6-60SS

w,




8¢-8

905 VT90)

‘p1eoq urewt ade[day e

T sy To0r un

w2)sAs JuIALIp 208jdoy] e
('L BIEd 99%) S[QUIISSEIY e

98ULIAS MU IS() -

‘uonoadsur [BasiA

Aq punoj st Ajjewiiouqy
(‘pasn jou st 2FurIAS

MaN) "uonoadsul fensia

£q punoj si A[EWIOUY
"NO Temod

I9)Je PaledIpur ST YIIYM
Joquunu Joyeur o3UlIAS

Y1 9PIOUTOD JOU S0P PISTL

*

"0} 91qeotydde
9Ie 2AOQE JO JUOU
9SED U QIN[{B] PIEOq UIBJA »

"Aradordun pajqueasse
ST U WHNSAS SUIALI(] »

3y
ST 20uB)SISaT SuIpl]s o3ulILS o

‘Apradoadunn

"MO] SI

‘puelq 93urIfs Jo Funesoy e Zuraq 95uLILs JO TR e 108 51 pasn o3ulIAS o | Aorinooe MO ()
eosviy 0 | { Torsgeonddeiousisaoqe [ |
‘pleoq urew ooe[doy e - Y1 j1 2In[ie) PIEOq R @ | ‘5)I01 0) S[IE]
(A[psreadas durey usa1d *]snonunuod
SOUIT) [2I2ASS JOJOSUUOD Iojealpul paysad yojrms
102UUODSIP PUE }O9ULI0D {p1eOQ UreWI uoneradQ (1) 28y daoy] e

0] £11.) uonoadsur [ensia PUE JIUN IOJEDIPUI UA2MI12() ‘speuI ST agind “95U0 YI}IMS
ued[d uip odipy e £q punoj st ipwiouqy e | A[100d 3unoejuod 10193U107) « /1eis y3noyy, e ues YsSNg e | /7
Apaway yjuawdpnyp asne)) wo[qoig Yooypyuoneiadp | oN

966] “0a(] ut paredarg
- 101 2196
15101 9[qeoddy
200d6-6088S

W,




6C-8

‘SIRUIL ¢ 10

~LOgEIoR) - "0} ajqeorjdde jou st oaoqe *SOINUILE Nem pue 9ouo {
.ﬁ.:woa urewt Domaoﬁ ] - (Y uun_:& pleoq UIEJAl = 7)o owmﬁ e m_.UZmeﬁm.\mOH.mu_
‘spow Sun)jes "K19An109yaul wiede spunos Surysnd
‘Aadord apowt 10995 - uonounj [eroadg {7 995 e pawwesoid s1 we[e-0y o ULIB[E ON » Aquuee doig | 6T
[0S0y 0} ajqeoi[dde
‘preoq urewts aoe[day e aIr 5A0QR JO JUOU
(FeUSYTOUY - 9SED Ul 2Injle} pleoq UIRIA] e
‘Jiun dwepd 9oe[dsy -
(+SEVISOr
“Jun (*01° *Furuasoo] ‘uayoiq
uon2919p 93ulIAs sov[day 1Jeys opi]s ‘Surrapjos
('T'L e1ed 938) Ioog) 'uonyoadsur [ensia "3in[e}
BqUIISSEIY - £q punoj s1 AJl[euliouqy e JUN UOI021P 2BULIAS o
‘panpaocold
s1peay uounsnlpy £/ 995 101D JUBUSTPY -
‘NO Yomod
IslJe pajeoIpul ST yoigm “readde
Isquinu Jaxew oFuLIAs jJOU S30p uLe[e ‘Funes
. )1m 9PIOUIOD JOU S0P pasi *A[radordur +PoreD0ISIP Sunnp durepo
‘puelq 93ulIAs Jo ur)asay e Suiaq 23uLIAS JO IOYEJA] * 198 SI pasn o3UiIAS & J3uIfg, » Buuhsdnng | 8z
Apowioy juswspn[ asne)) wa[qoig yoayoyuonead) "ON

9661 o9 ur paredarg
-101 2196
:530[ opqeoddy

200496-60SS

¥




0£-8

‘u2q0Iq U3q sey I JI

("Ajpareadal

§3UI) [BISASS 10]23ULOD

1O2UUODSIP PUE 109UUOD

0} A11.) uonoadsur [ensia

"(pIeOq UIRL pUR JUn

-a1nssard uoposep

“rEevTegy-21qeo sorjday £q punoj s1 A)[RULIOUQY e 10219P UOISN|I00 UIMITE) -Aptadoad HOIST[220
‘ues[o Jip adipy -arnpasoid Aprood Zurtoeuod J0302UU0)) e 9peL S} WBle I0J 3o9y2 pue
‘snlpeay juaunsnipy €'/ 998 o “JOLI9 JUAUNSN{PY » UOISN[200 ON » sBuuks yowaes | Ig
"0 9{qesidde
GroosvIo0r SIB SAOQE JO 2UOU
‘paeoq urewt 9or[doy] - 9SBD Ui 2I0[IB) PIBROG UIBA] @
{-012 *1jeys opl1[s usyoliq ‘sued
“GFETY-IS0) Hun uoodjep paIopios A[1004) "uonoadsur ‘uopounyew
fdws £preau soejdey fensia £q AJjeuLIouqy e nun joa39p A1dwa AjIeaN e -a3uuks 1epoue
(‘10 ‘jg0 paddrys Jursn uoym
deo ‘aoeid jo jno Sumed T A c 00T
B E503 JTUn UONORJep 3uudg) ‘ucryoadsur ensia "pajquuasse Apradosdun xo1dde
Aydwis Aresu soepdoy Aq punoy s1 ANjeULIOUqY o mun 1e)ep Aiduzo A[1BoN e 10 oSuuKs
(Kpsieadas T Q1 wEms
"UIROIq US3Q SBY I]qed S $auI] [BISADS 10302UUO0D usym T (£°0F)
J1 (wBvF66) 11un uonoAp JO9UUOISIP PUE JOSUUOD "(pIeoq ulew pug jun )2913p ¢'p "xoxdde ‘pauiIee
Kdwa Ajresu sovdoy 03 A11) uorzoadsul jensia K1dwio Aj1eou uoomiag) 30 uonysod st Adws £peou,
"uea|o JIp odipy Aq punoj s1 Lyifeutouqy e | A(rood Suroejuoo 10300uuo)) 1 vuﬁ.:..dm_w yoym e uonisod
arnpasoxd st Ardwe 10§ joayo pue
‘Jsnipeay] owsnlpy €7 998 » “I0119 Juswisnipy » Ajleou, ON » | 93uns yoea e | Qg
Apaway juaspn[ asne) wIs[qolg yoaynuonerady | oN

9661 03 ul paredal
-101 2196
:510] 9|qeolddy

2004d6-60SS

),




[£-8

LA
AdaAITadl
SIEDIPUL YOJIMS
~90STFO0} ‘01 ajqeorjdde jou s1 aroqe 109[9s Aefdsip ysng
“pigoq urewr ooe[day e - S JI 2118} PIBOQ UIBN » "PN0I[as (pa10a[as Si apour
*A[1021102 rapoul Funies *Alaaloa)jaul pawreifold 2q jouued gpow Ly K1sAijap,,
UOI1I2[IS 2pOW WLIOJIS] » uonounj [eeds ' 935 SL9powW I AIdAl[RT « | 1] A19AL[R(,, @ uaym AlUQ) | €€
9567 T90) ‘03 ojqeorjdde jou st aroqe
‘preoq urews d0v[day ; 91 J1 2I0[I8] PIECY UIEN
"aInjiey
CrSPYTeOY Mun uonoaep JIUN UOHD9ep JuswWIFesuasIp
oD / 198unf a0v[day] » yoin[oragunid e
(- A|pareadal
SOWI] [BIDADS 10103LIU0D syurq dwef
109UUOISIP PUB 1ISUUDD JJusurogedussip
‘ueyoIq uaaq sey 01 A11) uonoadsur [ensia yono/adunid,
I b SYg00) 9]qeD 208]doy » Aq punoj st Kyjeuliougy o | "A[10od SUnoRIUOD 10I9UUOY) "juifq j0u 31928 0] 25U
1snlpeay e PITLIOS e "10119 Jusunsnipy e soop durey oy, » pue yompo yourd | zg
o
Eregeyetr a1qeo[dde a1e aa0qe Jo suou
‘pIeoq uiew sov[doy e - 98RO Ul 2INJ[B] PIEOQ UIBIA
(Aressaoau “I9p1IS
sk ‘K1010ey ut pasedal jiun 01 payjdde s1 peo| usym punoj -a1nssaxd uornoaep
uo1109)ap UOISN[I2() AR «) S1 9N[eA (/¥ UI UODBLIEA ‘Aj1adoad UOISO[I20
B oy o 2 ou ‘opow uaunsnlpe ul U U [BUL QpEUI ST ULIZ[R 10] Y230 pup
“HUnN wiolsAs SWIALIP 90v[dey] o | POIEDIPUI 90JBA (I/V U YIIM » JIUN HOND2J3P UOISN[IZ0) » UOIST[D00 ON » ofunks Yoo 198 | I¢
Apoway] JumIEpng asne)) u19]qoid yoaynyuonerdd) | ON

9661 “09( ur pasedasg
-10[ 2196
8101 ajqeonddy

2004d6-60SS

-




-8

LS ESH--osy aoe[doy e

"USOIq UDaq seY I1 JI

HESYT90Y 91quo 208[doY

ueao Jp odipy e

ORI
"TenueAf
oINSy ay3 ur , Araneq
Jo wawoeday 7 dn-yooyo
J1powRd,, 03 Suipiodor
uonyoadsut unojrod
0] 2I0$ 3q ‘P2IIAUUOIAI
pue ps3osuuodsIp
U99q ey J0]29UU0D

K1at1eq 1aasuaypy uerodwiy)

(' A19Jes aInsse 0) p10d
yomod DOV 199uu0dsICY)
"punoj st AJATINPUOD
/ @ouereadde jeuiouqy e
(Apaeadar
SO [RIDAIS JOIOAULUOD
103UUOISIP PUB JOIULOD
01 A11) uonsadsul [ensIA
&g punoj st HIEWICUQY »
"K1a)8q MU © JO IR JO SSI
10 Jjey se 10ys se s1 981eyo
Ai19)eq JO puo 2y} 0] AW, e

(5591 10 A$'g 'X2) 93\j[0A

"umolq

81 (SSd) osny sw[-a31ey) o
‘(piBC(q UTBW pUE PIEOq
£ddns-1omod uasmiaq)
pue (£12318g pue pIeoq
K[ddns-1amod usamiaq)

A1r00d Furoeiuod J0303UU0D) €

(adoang 103) HHEEVISH Fuidieyssip L1aneq Mof “quiq BpYMm
(eIsY 10]) +FESwT98-| 10 (859] 10 AQ] '¥2) 9Fe)0A sdurey , £19112q © 10J Jlem pue
‘Kianeq aovjday] 3uiBIeyoa1 L1971 MO = ‘pa8IeyosIp S1 Alopeg » MO[ , 931y o | Jamod uo yoIms | ¢
Apawiay wawspnf asne)) w[qoid yooyDyuonesad | ON

9661 <0 ui paredaig
-101 2196
810] spqeonddy
2004676088

O




€L -8

"uayoIq

u03q Sey 11 TEFFETY190}
 o[qeo aoe|doy e
‘ues[o p adipy e

*Ajpareadal

SIUIT} |BIDASS J0}OSUUOD

JORUU0ISIP PUR 1923UU0D

0) £11 ) uorjoadsul [ensia
Aq punoj st AJl[RULIOUGY »

‘(p1ROQ UIBW pUR F0RJIMUL
Iamduion usamiag)

Aprood Fui)oejuod J0109UU0Y) »
‘duind

oZuLIAS JO 121 YIIM JPIOUIOD

*Apradoxd
uonouny Jou

“30BJI0IUI
1emdwos dn
ooy (eorjIoiul

Jlo203o0xd 10U $30p JOHUOW [BI]PIUW $90p 0BJISUL J9Indwo? yim
"BUIISS 1021100) » aoepajul 19Indwo)),, 995 e [BUIDIXS JO JOqUITLE (]] @ Izindwoy) » sonpoid A[uQ) | 9g
"0} ojqeorjdde
trepeyToTy 2IE 9A0QE JO JUOU
"pIeoq uew 208[day » - aSED Ul AUNJIRJ PIROQ LR » 'A[1021100 ‘Jnsal
paje[nofes dn yoayo pue
‘SjusZes ul FUIssIw owos jou st o1es MOy ‘auInjoA UoIINjoS
1nq SnfRA J291100 SIJRIIPUL ‘apowt  JySrom pue ‘suwnjoA
HEOSEG0> QDT 208 o | DT ‘PWIM SI[RIP USYM o | (DT JO ABIdSIP anfeA 1004 Apog, UJ 31T yB1am
"J9A0 PAYIIIMS Apog 1.1 950(]
Heorer oo 9q jouued Jo sonjea 2y} 108
‘preoq uie 9avjday] e - "sInfie] pieoq UIBA e SWIS)I 195 e {(Aluo z1e-411) | ¢
(Ki9JeS 2InSSe 0} pIOd
Tomod D(I/DV 199UU09sI(]) ‘0] 9qealjdde
- 0ae v ‘punoj ST ANAONPUOD 218 9A0QR JO 2UOU
‘paeoq urew ooe|doy] e / 9ouerzadde jpunouqy e 35D Ul IN[TR] pIROq UIRIA »
(A10yes oInsse 0 piod
~oESTS TS0 Tomod /O 10°uu0dsIT) quilq “o[IyM
‘pIROq ‘PUNO} 1 AJIALONPUOD ‘padewep (7)) J0IsIsal sdwe| , £1oneq ® 0] JIlem pue
Addns-romod aoe[doy] o / @ouereadde jewiouqy e Funiwiy JusLns-o81ey)) MO[ , 2214, o | 19mod uo YmIMS | $¢
Apaway swgpny asne)) Wa[qoI] yoeypyuoneiadg | oN

0661 o5 ul paiedaig
-I01 TI96
1101 o[qeonddy
CO0E6-6088

S




Pe-8

LS5 To6)-

"pIeoq uiew 20e|day e

FLCV 500
‘Pleeq D7eTSY pue
pleoq jjeo-asint 90e[day e

"UOT)I3[2S 2POL 191I0)) e

"U9Y0IQ UA3Q S'Y I JI

~CFrESTI90Y 01qeo ooe[day e

"SNOQUOLID SI PIEO(
UOTJESTUNUWILLOD / pIeoq [[20
~gsanu oI reusis Inding o

"apows JuINIs

uonounj [e102dg ' 995 e
(‘Alpareadar
Sawl] [BIRASS 10]09UUCD
102UUODS[P PUR J02UUOD
o) A11) ‘uonaadsur [ensia

‘0 9[qeorjdde
218 9A0QE JO dUOU
9SED Ul IR[1e] PIEOq UIBIA] @
"oanjre)
PIBOQ UCHEIUNWILIO))
/ PIBOQ [[BO-9SINN] »
"apou Suiyas uornouny
[e1oadsg §'4] 031 Surpioooe
A[tedoad apewr jou s1 Zuiyjes «

'(pIeOQ UOIIEIIUNUIWIOD pUE
pIEoq [[B2-08INU Usam)og)

"Apradoad
ndjno jou

‘Jeo-asmnu dn
ooy (eorjIaul
1onduwiod yim

‘uedfo JIp adIp e Kq punoj st Ajjeuiouqy e | Ajood unoeiuoo J0109UU0) @ | SIOP [[EI-9SINN] e syonpoxd AuQ) | L€
‘0 9[qeotjdde
L GHOHSISE) 31e 9A0QR JO 2uOU
"pIeoq urew a2ejday e - 9589 U 2In[1e) PIROG UIRIA] »
HoEE e *SNOAUOIID
‘PIeoq DZETSYy pue SI PIBOQ UOTIROLINILIIOD "2IM[1e]
pieoq J[eo-osinu aoe[day = woly [eusdis ndinQ) o PIEOQ UOTIEDTUNIWIC)) »
"snosuoLId st Apoq dwnd
Jo Sumas 10/pue [020301d
o0} Surproooe Apadoid
apeul jou st C8y-SA
"dUI9S 199110)) » PUE DZEZ-S¥, Jo Sumag o | “Kpradoxdwn 198 GRE/DTETSY » *30u)I0)UI
‘[oo0101d ‘A11adoxd Ioyndwos dn
ur usALZ wieadelp uo1)OUUOD uonounj jou Moy (eorjIajur
‘91qeD 91qes 01 Sugprosoe "DA1)O3J9P SI I0JIUCUI $30P 9oRJISYU] Jonduros yrm
30v]dor 10 SuiIim 3001100 o | Ajrodosd opewr jou ST SULHAA e [edIpal [BUINXD 0] 2] nduio)) « syonpoxd £juQ) | 9¢
Apaway] uswdpns asne) waqoig YooyDyuoneradg | ‘oN
9661 “03( ul paedal]
~101 2196
18101 f[qeoiddy
20046-60SS




e-8

906 196>

‘pIeoq uiew Sovpday e

909>

‘pIeoq urew aoeiday] e

eI "preoq

Alddns-rsmod ooejday

“UD0Iq UI3q SBY I I

- EEF963 91quo 20v[day

ueo[d MIp 3dipy e

‘gpeut
St uoHoe JO/NO ON (2)

"apeuw st UoHOB AQ/NO (1)
‘pIgoq
Ajddns-1amod uo (a3e8) 7L
J0 uonde JHO/NQ 403 5292
Yoms [YHMOd] Surysnd «
(' £]pareadar
SaUIl) [RIDADS JO)OUUOD
193UUOISIP PUR J02ULOD
01 A11) ‘uonoodsul [ensia
Aq punoj 1 AJIRWIOUQY e

‘0] o[qeorjdde
211 2A0QE JO 2UOU
9SED Ul 2INJIEJ PIECY UIEIA] ®

"£3ney st
preoqg Ajddns-1omod uo 7y «

‘(preoq A[ddns-ramod
pUB pIROQ UIBW U2aMm)q)
Apzood Sunoejuos 10309U0)) «

*SPUOIIS
7 ‘xoxdde
uly3im Jno jou
st A1ddns 10m0

Yonms
[(Mamodi usnd

8t

Apauay

juowdpnf

asne))

woqolg

yoayDyuonesd()

“ON

9661 99(] Ul paledal]

-101 2196
:$10] 9[qeorddy

¢00d6-60SS




C

SS09-9B002
Applicable lots:

9612 lot -

Prepared in Dec., 1996

8.3 Alarms and Error Messages

Alarms and error messages are detailed below.
If any abnormal state such as shown in the following is found, take necessary action, referring to

the Instruction manual, Computer interface protocol, and "8. Troubleshooting."

8.3.1 Alarms and cautions

Alarm or caution Description

Syringe dislocated alarm Occurs if the syringe gets out of place during syringe pump
operation.

Occlusion alarm Occurs if the slider is subjected to overload due to occlusion in
the infusion line.

"Nearly empty" alarm Ocecurs if the solution in the syringe has been exhausted to a
limit.

Low Battery alarm Occurs if the syringe pump built-in battery has discharged to a
limit.

Start-reminder caution Occurs when standby state continues for 2 minutes or more until
"Start" switch is pushed.

Re-alarm Occurs if the alarm involved is not reset within 2 minutes after
the "Stop/Silence" switch is pushed to stop the buzzer.

Delivery-end caution Occurs when the preset delivery limit is reached.

Plunger/clutch Occurs if the syringe plunger is not set properly or if the clutch is

disengagement alarm disengaged during operation.
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8.3.2 Error messages
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Error No. Error
1 CPU(RAM/Register) error
2 CPU (ROM) error
3 Motor rotation error
5 E’PROM error
3 Switch error
9 Rotary switch error (*: optional)
10 Communication port error (communication with battery-supervisory IC) (*1)

e« Contents of Er 9%

C\ Error No. Error
‘ Er 91 The STOP switch is not kept pressed when the POWER switch is pushed to

select the troubleshooting mode.

Er92 The STOP switch is not kept pressed when the POWER switch is pushed to
select the special function setting mode.

Er93 The STOP switch is not kept pressed when the POWER switch is pushed to

' select the adjustment mode.

Er %4 The STOP switch is not kept pressed when the POWER switch is pushed to
select the computer interface and ID No. setting mode.

Er 95 The STOP switch is not kept pressed when the POWER switch is pushed to
select the initialization of E’PROM,

Er 96 The STOP switch is not kept pressed when the POWER switch is pushed to
select the aging mode.

*1: Even if AC/DC is kept in connection, Er10 may appear because of lacking in battery charge when

power switch is turned on after the pump has not been used for a long time. Recharging the

battery for about 5 minutes will be effective to prevent Er10 from recurring.

Recharging the battery without fail, referring to the "Periodic check-up and replacement of

( battery" section in the instruction manual.
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9. MAINTENANCE AND CLEANING INSTRUCTIONS

9.1 Precautions for Maintenance

9.1.1 Svringe to be used for maintenance service

*  For the selected syringe maker (one of makers listed on the label at the back of the pump body),
its ID number is indicated for 3 seconds at the end of self-diagnosis. For the method of changing
of maker ID number, see 4.2 Syringe maker setting mode.
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The parts listed below deteriorate and wear out gradually with pump operation and, therefore,

need replacing periodically to keep proper accuracy and performance of the products,

Replace those parts at proper intervals.

Pr o%uct Part name Interval Symptom of deterioration
code '
VOCAS2H=* Battery (built-in type) 1.5 -2 years | Charge of the battery does not last long,
(for Asia) causing the [Battery] lamp to blink and
BEAS R the alarm buzzer to sound.
(for Europe)
©5EA3— | Pole clamp with tray 2 - 3 years The clamp is damaged by solution or
worn down. It becomes hard to grasp the
pole.
o5+~ | Rubber foot (4 pcs.) 5 - 6 years Foot worn and tear remarkably, making
the pump body hard to rest stable on a
level surface.
(TE-311) Upper case unit 1.5-2 years | e The panel is perforated.
96EAS6LAx | (operation panel) e Entry with push buttons is rather hard.
(TE*311N)
OCEASGH B
(TE*311C)
(TE-312)
B6EBSOT
(TE*312C)
65SEATST | Motor unit 2 - 3 years Flow rate becomes irregular and

abnormal sound is heard during
operation.
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9.2 Inspection items, methods and intervals

9.2.1 Checking before operation (every time)

1)
2)
3)

4)

3)

6)

7)

8

%

Before every time use of the pump, check up the followings:

Check that the outside of pump body and the pole clamp are free from damage.

Check that the battery is enable to drive the pump.

Check that, when the pump is switched on, the following self-diagnosis function is carried out

normally:

1. All lamps blink three times repeatedly, the buzzer sounds warning, and the motor rotates
slightly. (The operation indicator lamp lights red and green, alternately.)

2. Subsequently, the [RATE / D.LIMIT / Zml] display (7-segment LED) indicates for 3
seconds a number representing the maker of syringe used.

Check that the [BATTERY] lamp lights up as soon as the AC power cable is connected to the

pump but power is not yet supplied. (*See note.)

Check that both the [BATTERY] lamp and [AC/DC] lamp light up when AC power is

supplied. (*See note.) |

Check that the [SYRINGE SIZE] indicator detects each syringe when 10, 20, 30 and 50 mL

syringes made by a maker whose ID number has been preset are set in the pump.

Check that the [D. LIMIT] lamp blinks when the slider is pushed all the way of its stroke

without any syringe set in the pump.

Check that pushing the [STOP/SILENCE] switch during pump operation cause the pump to

stop operating.

The [BATTERY] lamp may fail to light because the battery has discharged; in such a case, the

lamp will go on after about 10-minute recharging by AC power.
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Checking for occlusion detection accuracy (Every 2 months)

* You are advised to carry out checking using the occlusion adjustment jig to get highly precise
measurement, though the more simple but rather less accuracy checking method using a pressure
gauge is described latter.

(1) When using the occlusion adjustment jig

Every 2 months, check for occlusion detection function using the following procedure:

1)

2)
3)

4)
5)

6)

Set the occlusion adjustment jig (0SL.A46%) in the syringe pump. Lower the clamp to light the
{50 mL] lamp in the [SYRINGE mL] display.

Grasp the clutch to move the slider until it comes into contact with the occlusion adjust jig.
Turn on the power switch. Set the flow rate and occlusion pressure to the values shown in table
below. '

(For the method of changing occlusion pressure set value, refer to para. 23 of Instruction
Manual.)

Push the [START] switch to allow the pump to operate until the pump comes to a stop with
occurrence of a occlusion alarm.

As the pump comes to a stop, record the detected occlusion pressure and make sure that it is
within the allowable range.

If the measurement exceeds the allowable range, readjust according to 7.3 Adjustment
procedure. Then, repeat steps 1) to 6) to check the result again.

Occlusion detect Test flow rate Allowable range of pressure
pressure [N] (IKgf])

Syringe size

50 M 50 35.7-53.6(3.64-547)

Occlusion
adjustment jig

Fig.9.2.2 (1)
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(2) When using a pressure gauge

Every 2 months, check for occlusion detection function using the following procedure:

1} Connect a pressure gauge with a tube to a new 50 cc. syringe filled with water of 20 - 30 cc. Set

2)
3

4)

5)

6)

the syringe in the pump.

Grasp the clutch to move the slider until it comes into contact with the syringe plunger.

Turn on the power switch. Set the flow rate and occlusion pressure to the values shown in table
below.

(For the method of changing occlusion pressure set value, refer to para. 25 of Instruction
Manual.)

Push the [START] switch to allow the pump to operate until the pump comes to a stop with
occurrence of a occlusion alarm.

As the pump comes to a stop, record the detected occlusion pressure and make sure that it is
within the allowable range.

If the measurement exceeds the allowable range, readjust according to 7.3 Adjustment
procedure. Then, repeat steps 1) to 6) to check the result again.

- . Occlusion detect Allowable range of pressure
S Test fl L
yrnge size pressure est oW rate [KPa] ([Kgf/cm®])
50 M 50 53.4-80.0 (0.54 - 0.82)

Pressure gauge
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Checking for flow-rate measurement accuracy(Every 2 months)

2)
3

4)
5)
6)

7)

Every 2 months, check for flow-rate measurement accuracy using the following procedure:
Set a 50 mL syringe filled with water in the pump. Attach an I.V. catheter to the syringe.
Grasp the clutch to move the slider until it comes into contact with the syringe plunger.
Tum on the power switch. Push the [PURGE] switch to send water to the tip of catheter, filling
up the catheter with water.
Push the [CLEAR (C ZmL.)] switch to reset the volume delivered to 0.
Immerse the needie of IV. catheter into a measuring cylinder and set the flow rate to 70 mL/h.
Push the [START] switch and, at the same time, start to count the time with a stopwatch. After
operating the pump for 30 minutes, stop it by pushing the [STOP/SILENCE] switch.
Push the [DISPLAY SELECT] switch to select indication of the volume delivered. Confirm
that water collected in the measuring cylinder and the indicated the volume delivered value are
within the standard range shown in the table below.

Flow rate set value Test time Display of volume delivered Standard range

70 mL/h 30 min, 35mL 34 -36mL

LV. catheter

Measuring
cylinder

Fig. 9.2.3

IMPORTANT: If the result of testing shows that the amount of collected water does not fall
within the standard range, stop to use the syringe pump. Take a measure to correct
abnormality, referring to 8. Troubleshooting.
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9.2.4 Checking for battery (Every month)

The syringe pump has a built-in battery which serves as a backup power source.
The built-in battery gradually deteriorates with time, regardless of use of it. Therefore, the battery
needs inspecting periodically and replacing as necessary.
Appropriate battery replacement interval depends on the working environment and the frequency
of use of the syringe pump.
1) With the power switch kept OFF, connect the AC power cord to the pump to recharge the
battery for 24 hours or more.
2) Turn the power switch to ON. Fill a 50 mL syringe (with an V. catheter) with water and set it
in the pump. Start the pump to operate at flow rate set to 5 mL/h. Set the occlusion pressure to
"M". (Refer to PP.25 - 31 of Instruction Manual.)
3) Disconnect the AC power cord and make sure that the battery is able to sustain pump operation
for at least 60 minutes. Thereafter, continue to operate the pump until the discharged battery is

C' no more able to supply power. Then, connect the AC power cord to the pump again and
recharge the battery for 24 hours or more.

9.2.5 Periodical inspection %

To ensure safe and long use of the syringe pump, perform periodical Inspection once a year, as a

rule, using the following procedure:
(1) Visual inspection
1) Check the external surfaces of housing, label, etc. for scratches, dirt and deformation.
2) Grasp the clutch and check the slider for any dragging movement.
(2) Functional inspection
1) Self-check
Connect the AC power cord and turn on the power switch. Check that all indicator lamps
blink three times, a syringe maker number appears on the [FLOW RATE / DELIVERY
~ LIMIT / VOLUME DELIVERY] display, and the buzzer sounds warning. (For TE-312,
L ' check that also the backlight and letters flicker on the LCD.)
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2)

3)

4)

5)

6)

7
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Then, check that the syringe maker number on the [FLOW RATE/DELIVERY LIMIT/
VOLUME DELIVERY] display is superseded by "0.0" and not any error No.

Dial

Gradually turn the setting dial clockwise. Make sure that the value displayed does not vary
until the dial turns about a half rotation and, thereafter, tﬁe value increases about 16 counts
when the dial completes one rotation. Contrariwise, gradually turn the dial counterclockwise
and make sure that the value displayed decreases 16 counts when the dial makes one
complete rotation.

CLEAR (C ZmL) switch

With the pump stopped, check that the volume delivered value displayed can be cleared by
keeping the [CLEAR (C ZmL)] switch pushed for about 1.5 seconds.

Buzzer volume

With the [STOP/SILENCE] switch pressed, push the [CLEAR (C EmL)] switch, and
"bEL.x" will appear on the [FLOW RATE / DELIVERY LIMIT / VOLUME DELIVERY]
display to indicate the setting mode. Leaving the [STOP/SILENCE] switch pressed,
temporarily release the [CLEAR (C Iml)] switch and then try to push it repeatedly. Each
time, the buzzer sounds, varying the level of sound sequentially, and at the same time
respective buzzer volumes are indicated on the said display.

* Buzzer volume "Small"( bEL.1) ; "Middle"( bEL.2); "Large"(bEL.3)

* After testing, finally set the volume to "bEL.2."

Computer interface connector

Check the computer interface connector for normal function. For details, refer to "Computer
interface protocol."

Nurse-call connector

With the syringe pump switched on, raise the syringe clamp to test generation of a syringe

alarm. Make sure that output signal from the nurse-call connector continues for about 5

seconds.

Power ON/OFF

Check that power is supplied about 1 second after the switch is turned ON and is cut off

about 2 seconds after the switch is turned OFF.

9-8
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C' 8) Body weight mode (TE-312 only)
Check that keeping the [DISPLAY ON/OFF] switch pressed for about 2 seconds causes the
body weight mode screen to light on. Check that each time the [ITEM SELECT] switch is
pushed, the dose rate, body weight, drug volume and solution volume items flash in

sequence on the screen, allowing you to set the respective values with the setting dial.

3. Performance test
1)  Checkup of syringe detection function: See 7.3.4.1.
2) Checkup of nearly empty detection function: See 7.3.4.2.

3) Checkup of occlusion detection function: See 7.3.4.3.

9.2.6 Inspection record

Fill the result of foregoing periodical inspection work in a record form such as shown below and

C keep it for the purpose of reference in the future.
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TE0311/312 INSPECTION RECORD

Model Serial No. Classification Date Checked by Remarks
TE-31 Before operation /
Accuracy
Item Check point Result

¢ Inspection before operation (Each time)

Visual 1 | Check pump body and pole clamp for damage, etc. OK « NG

inspection

Battery 2 | Check that syringe pump can be operated by battery power. OK ¢« NG

power

Diagnosis 3 | Check that diagnosis is made normally when power is switched on. OK « NG

ACpower | 4 | Check that [BATTERY] lamp lights on when AC inlet cable is OK ¢ NG
connected.

ACpower | 5 | Check that [AC/DC]/[BATTERY] lamp lights on as far as pump is OK « NG
operated by AC power.

Syringe 6 | Check that 10, 20, 30, 50 mL syringes can be detected normally. OK ¢ NG

detection

Nearly- 7 | Check that [NEARLY EMPTY] lamp blinks when slider without OK ¢ NG

empty syringe is moved. .

alarm

Stop switch | 8 | Check that pump in operation can be stopped by pushing OK « NG

[STOP/SILENCE] switched.

* Checking for operational accuracy (Every 1 - 2 months as a rule)

Occlusion 1 | Check that occurrence of [OCCLUSION] alarm is within

detection; specification.

every 2 50 mL syringe: 35.7 - 53.6N (3.64 - 5.47 kef) at flow rate 100 mi/h N

months and occlusion set pressure M. (kgf)
(or, 50 mL syringe: 53.4 - 80.0 KPa (0.54 - 0.82 kgf/cm?) at flow rate KPa
50 mL and occlusion set pressure M: ). (kgf/cm®)

Flow rate 2 | Check that accuracy of flow rate is within specification.

accuracy; 50 mL syringe: 34 - 36 mL by 30-min. testing at 70 mL/h of flow rate.

every 2 -

months

Battery 3 | Check that battery is able to support pump operation at least 60

power; minutes. Test 50 mL syringe at flow rate 5 mL/h and occlusion set

every pressure M. Minutes

month

9-10
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Model Serial No. Classification Date Checked by Remarks
TE-31 Periodical
Item | Check point Result—|

¢ Periodical inspection (Once a year as a rule)

Electrical 1 | One-minute, voltage-resistant test.
safety test Check for 3000VAC* voltage resistance between AC inlet (N and L) of body and OK « NG
metal part (pole clamp mounting screw) of body casing.
* over 50 - 150V = 3000VAC, over 150 - 250V = 4000VAC
2 | Casing leak cuirent test, Normal condition 0.1 mA
Check for leak current at AC inlet (N and L) of body or less mA
and metal part (pole clamp mounting screw) of body Single fault condition 0.5
casing, under both normal and simple-failure mA or less
conditions. mA
2 | Ground leak current test, Normal condition 0.5 mA
Check for leak current from AC inlet (N and L) of or less mA
body to grounding terminal, under both normal and Single fault condition 1.0
simple-failure conditions. mA or less mA,
Visual 1 | Flaw/dirt/damage on or to product, label, etc. Smoothly movement of slider. OK » NG
inspection
Functional 1 | Self-diagnosis - Problems indicated by indicator lamp and/or alarm. OK » NG
inspection 2 | Dial - Switching of up/down of counts by reversing direction of turning of dial. OK » NG
3 | Clear ZmL - Successful clear of ZmL with Clear (C EmL) switch. OK = NG
4 | Buzzer volume - Successful setting at three levels. OK » NG
5 | Computer interface - Normal function. OK o NG
6 | Nurse call - One-shot output from connector. OK » NG
7 | Power on/off - Proper switch function (1 sec - ON, 2 sec - OFF). OK ¢ NG
8 | Body weight mode - Correct working of mode. (TE-312 only) OK ¢ NG
Perfor- 1 | Syringe size detection (10, 20, 30 and 50 mL) - Normal function. OK ¢ NG
mance 2 | Nearly empty alarm - 0.5 mL for 10 mL syringe and 1 mL for other syringes. OK » NG
inspection 3 | Check that occurrence of [OCCLUSION] alarm is within specification.
10 mL syringe, occlusion set pressure L: 10.1 - 15.2N (1.03 - 1.55 kgf). N
(kgf)
30 mL syringe, occlusion set pressure M: 28.6 - 40.0N (2.92 - 4.08 kgf). N
(kgf)
50 mL syringe, occlusion set pressure H: 64.6 - 100.3N (6.59 - 10.23 kgf). N
. (kgf)
4 | Flow rate accuracy
50 mL syringe: 34 - 36 mL by 30-min. testing at 70 mL/h of flow rate. mL
5 | Check that pump is able to operate more than 60 min. on battery.
50 mL syringe, flow rate 3 mL/h, and occlusion set M., Minutes

9-11
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9.3 Cleaning
9.3.1 Cleaning of syringe pump

If the syringe pump is fouled with the solution or dirt, immediately wipe the pump with the gauze

moistened with cold or tepid water. Don't use alcohol, thinner or any other organic solvent.

9.3.2 Disinfection of syringe pump

To prevent infections, disinfect the pump periodically.
Softly wipe the pump with gauze which is moistened with disinfectant solution, such as listed

below, and wrung lightly. Follow the direction, such as about the ratio of dilution, of the disinfectant

solution used.

Thereafter, wipe off such disinfectant solution with gauze moistened with tepid water and wrung

lightly.

Name of disinfectant solution Manufacturer
Cidex 2.25%*1 Johnson & Johnson
Sterihyde 20%*1 Maruishi Pharmaceutical Co., Ltd.
Sterihyde L 20%*1 Maruishi Pharmaceutical Co., Ltd.
Hibitane 5%*2 Zeneca
Maskin 5%*2, Maruishi Pharmaceutical Co., Ltd.
Osvan solution 10%*3 Nihon Pharmaceutical Co., Ltd.

*1 Glutaral (Glutaraldehyde) *2 Chlorhexidine gluconate *3 Benzalkonium chloride
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