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Introduction
The Model RI-413A represents a new approach to the problem of measuring
FREON in ppm range. '
The versatility of the microprocessor coupled to the selectivity of
the nondispersive infrared analyzer makes possible a portable gas analyzer
small enough and inexpensive enough for daily use in industrial safety and
" atmospheric control applications.’ |
Features
# Digital display
+ Hicroprocessor controlled
% Measuremeni of instant conceniration for 7 kinds of freon gas
* Measurement of average concentration for 1, é or 15 minutes
* Adjustable alarm point at 0 - full scale
hvailahle ﬁo stop the alarm
* I1luminated display
* Battery powered
* Lightweight X
®* Fully poffable
-Detection principle
" The infrared analyzer uses the fact that each gas absorbs infrared energy of
a characteristic frequency. In the gas analyzer an infrared source
(an electrically heated wire) emits a broad band of energy which is focused on
a solidstate detector through a narrow band filter selected to transmit only
a certain range of frequencies which are selectively absorbed by halogenated
carbon gas. A sample of the gas to be detected flows through an enclosed .
chamber interposed beiween the infrared source and the detector. The infrared
ray is alternately transmitied through this chamber. If the measuring chamber
contains halogenated carbon gas, the amount of energy passing through
the chamber is smaller than thal of without halogenated carbon gas,
A comparison of the two levels of energy is an indication of the concentration
of halogenated carbon gas in the sample,

IR source .. - Sample cell ’ Sector

-
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.- Speciiica tion s

Detection principle -

Non-dispersive infrared absorption (NDIR)

Measurable gas' .
& range

‘| Remarks :

R-11 (CC1:F)

R-12 (CCI.F.)
R-22 (CHCIF,)
R-502 (R115 + R22)
R-113 (CCIF,~CC1.F)
R-114 (CCIF.~CCIF.)
R-134a (CH,FCF4)

0~4,975 ppm (25 ppm/digit)

0~4,975 ppn (25 ppm/digit)

0~4,875 ppn (25 ppm/digit)

0~4,975 ppn (25 ppm/digit)

0~3,975 ppn (25 ppm/digit)

0~2,475 ppn (25 ppm/digit)

0~4,975 ppm (25 ppm/digit)

Reading on any one of these to gases can be selected
by use of the selection switch on the top panel

| Jndication meﬁhod

'toﬁtinuous
Average_....;... Digital LCD display of ‘average concentratlun '

D;gital L.CD display inéfadtaneéus concentration

- over 1, 3 or 15 mxnutes

Repeatability

Less than £ 8% of full scale at R-12

Response time

Approx. 10 secands to 90% indication

Sampling method

Motor-driven diaphragm pump

Alarms

Audible for -Alarm may be seb at any level O~full scale for
any selected gas (short pulse)
-End of averaging perid (long tone)
~Low battery (continuous tone)

Ambient temperature &

humidity ~10° C ~ +40° C, 10%~95% RH

Operating hours Approx. 4 hours (based on use of alkaline dry cells at 925 ° Q)
Recorder output DC O0~100a¥ (linear)
A) Alkaline dry cell vi.vrvvriinrinrnnnennnnns 6 pcs, (standard)
B) Dry cell (carbon—zine) .u.veervrerenrnninss E pes,
Pawer supply C) Ni-Cd rechargeable battery (3 pcs /set) ... 2 seis

Auxiliary charger available for charging or contlnuous operatlon
on AC100V, ACI117V, ACR20Y, AC240V

Dimensions & weight

230 (W) x 190 (H) x 113 (D)mm, Approx. 2.6kg (instrument only)

Specifications subject to change without notice.
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6. Normal operation

§~1. Preparation

1) After comnection of gas sampling probe anﬁ sampling tube, connect

the other end of sampling tube to the gas inlet (2) (described as "INLET")
on the right side of monitor,

2) As the kourling part on the end of sanpling tube is coupler-quick fit
type, connect it according to the following drawings,

: 5;‘jf%§57 .‘-qqu;ef--f o @ Pull the knurling part on
P . the end of gas sampling
- j&rl ' 8'1 " tube foward arrow mark by
: ERHT P T holding it with fingers. .
’ ,:5\;~_j . @ When it is pushed into the
oo abr s : depth of gas inlet with
cr _.B?u}?Fﬁe AU " the knurling part pulled,
g it will click. Then when
release the fingers holding

. it, it will be locked to
the monitor.

Fon

® When gas sampling tube

. should be taken off from
ST e S minitor gas sampling tube

F e T et L -~ . will be taken off from

e ”-.gﬁﬁ?ﬂlé,ﬁnIeE' PO . ‘ monitor easily by making

' reverse procedure of above,




6-2-1. Battery check

BAT CK'B.i\ % ... F

LOW BATTERY

T
{

REPLACE/RECHARGE

BATTERY OK

!

CK PROBE CONNECT

R 11

: FS_ 4,975 -PPH
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After the connection of sampling tube, turn the
selector switch (7) to "BAT CK”".

The indication decribed in left side will appear on
the display. HNow ready to measure,

After a few seconds, the indication on display will
change as left fig, the suction pump Wlll operate,
Battery capacity is indicated with ” = ” mark.

This mark will move froe' F to E depending upon
cperation hours,

When " # " mark is moved until E position (When
battery capacity is dropped), the indication will
appear as left fig and the buzzer will sound,

In this case, replace the battery with new one (1n
case of usage of dry battery) or charge (in case of
usage.of Ni-Cd battery)

When the battery capacity is 0K, confirm the
contection of szmpling tube

Heasuring . gas and full scale value is 1nd1cated s,

-follows in ordér, -

R'1L =R 12 — R 22 — R 113 = R 114
— R 502 —+ R-134a :

Measurlng Full scale value

E&s i
R 12 : FS 4,975 PPH
R 22 : FS 4,975 PPM
R113 : FS 8,975 PPH
R114 : FS 2,475 PPM
R502 : FS 4,975 PPM
!
134a: FS 4,975 PP
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As standard, model RI-418A is calibrated with R-12. With this condition,
the model RI-4134 can select the measuring gas and can set the alarm p01nt

for each gases,

|

PUSH GAS SELECT

PUSH TURN TO
"GAS SEL" | "CONT”
switch

+—J Freon gas is set

With this condition, the Freon gas ig
set to R-12 aviomatically by turning
ithe selector switch (7) to

~ "BAT CK"— "CONT"

to R 12 automatically

| switch

————————%
R.11 : ALM PP
Measuring Alarm point
gas
PUSH
"GAS SEL"

Wiih this condition, the measuring gas
and alarm point is indicated as left Fig

_ by pushing the selection switch (9) for
" measuring gas for 20 seconds (Note 1},

Heasuring gas can be changed in
accordance with following procedure by
pushing the selection switch {9) for
measuring on top panel.

4

TURN

T0 CONT/AVG

— ]

Set to
" CONT/AVG"

L-*R 11-+R 12“+R 22—+R 113 —i 114 **R 502 —R 18da::] -

.Whgn'the éelecﬁof-swifch (N is turned

to "CONT" at the position of desired
measuring gas, it is now ready to
measure coniinuously, And then, when
the selector switeh {7) is turned to
"AVG”, the measurement of average value
can be made,

Note 1) When it needs to change the alarm point, refer to item 8-2
bettxng of alarm point”.

It should be done within 20 seconds.

Note 2} After the finishment of battery check, make the warming up for
approx 15 minutes,
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6-3. Normal measurement (Coniinuous measurement)

6-3-1. When this monitor is used firstly or when this moniter is not used
for a long period, it is necessary to make the zero and span
calibration before the measurement. Carry out the zero and span
calibration in accordance with item 7 “Calibration method". '

§-3-2. How to use

From | BAT. X

When this monitor is applied to measure continuously or directly without
any calibration with span gas — make the zero adjustment (0 ppm) by
turning the zero knob (8). ‘

From | AYG

When this monitor is used for continuous measurement
after the measurement of average value.

From | CAL

When this monitor is used for continuous
measureneit after the calibration check with
span gas —+ Connect the sampling probe -

MAKE ZERD ADJ | pur o8 PRosE
‘ For a while, the indication of
- concantration will appear and
4 [ l , indication will stable at some constant
' copcentration.
L : PPM | . (This time is approx 20 sec.)
7 T
Measuring Indication of gas
gas concentration .
4975
50
25
0
-0

When gas concentration value is introduced beyond
Lﬁ““ : OVER SCALE the measuring range, the display will appear as
t left fig.
Measuring gas - '
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6-4, MHeasuremeni of average value

This monitor can be measured the average value for 1 minute, 3 minutes
and 15 minutes in addition to continuous measurement,

Carry out the setting of averagé time in accordance with following
procedure, '

6-4-1. Setting method of measuring time for average value

(1) Confirm that the selection switech (7) is "OFF”.

(2) Take out the sampling tube from the monitor,

(3) Remove the monitor from carrying case,

(4) Remove the front panei.

(6) When the front panel is-removed, the printed circult board is Tixed,
Set the desired average time by turning SM2 with minus driver.

Note) SW2 is set to "B” position at Riken factory.

Average time

1 minute |Set the arrow position to "5

|- @ minuie | Set the arrow position to "6”

- 15 minutevf;Set;the arrow position to "7

After the finishment of time setting, close ihe panel.
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6-4-2.. Heasuring method of average value

(1) Cafry ouf the adjustment in accordance with item 6-1 "Preparation”,
6-2 "Battery check” and §-3 "Normal measurement (continuous
measurement)” .

(2) Turn the selector switch (7) to "AVG”

The indication will appear on the display as
COUNTING (0 O [ 'SEC | left fig.

: When switch is turned, the remaining time is
indicated as following.

Count indication of remaining time

Average value for Remaining time is indicated at
: 1 minute | 1 sec,.interval,

Average value for .| Remaining time is indicaied at
3 minutes | D see, interval,

Average value for Remaining time is indicated at
15 minutes | b sec. interval.

' 1 After the finishment of measufementnfor_average value,
L—-T : PPM | ‘the buzZer will sound with intermitient., The average

! T— ‘value is indicated as left fig..
T I , - T L
. Measuring Average value

gas

Note 1) After the finishment of measurement for average value, the buzzer
will sound with intermittent, Then, when the reading of gas
concentration is finished, turn the selector switch (7} to "CONT"
position immediately. The buzzer will stop.

Note 2} When the average value is measured again, turn the selector switch
(7) to "AVG” position,

Note 3) Dor’t set SW(2) to other position except 5, 6, 1.
When SW(2) is set to other position except 5, 6, 7, normal
measurement can’t make.
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7, Calibration method

When this monitor is used firstly or when this monitor is nof used for a
long time and also, when calibration check is made with regular check, carry
out the calibration in accordance with following procedure,

This monitor is calibrated with R-12. But, if it is necessary to measure

individual gas (such as R-502) accurately, make the calibration with
individual gas (such as R-B02). .

7-1. Calibration procedure

(1) Carry out the battery check in accordance with item 5-2 “Battery check”,
(2) Make warming up for approx. 15 minutes.
(8) Zero calibration

From | PREPARATION

l

MAKE ZERQ ADJ

Turn the selector switch .(7) to "CONT" position.
The indication is indidated on display as left fig.

: . PPH
T .‘? ——-. | 0 PP | by turn1ng the ZERD knob
Measuring Indiecation of
gas gas concentratipn

. L_“ - = . When the 1nd1cat10n is stablllzed adJust to
; .

Note 1) The zero calibration is fresh air. Then, confirm whether

the interference gas such as Freon gas etc is existed around
the monitor or not.

Note 2) How to use the ZERG knob ..... Lift and tumn

Note 3) when'it is not make the zero adjustment by turning the ZERO knob an
the panel, make the zero adjusiment (0 ppm) with VR-8 for zero

coarse on printed circuit board in accordance with following
procedure,

a Set the zero knob (8) to the center of rotation angle on front
panel {Turn 2.5 times to counterclockwise after turning to the
clockwise fully,

b Adjust to O ppm with YR-8 for zero coarse on printed circuit
board,



(3) Span calibration

CALIBRATION

TAKE PROBE OFF

+

SUPPLY CAL GAS

Measuring Indication of
gas gas concentration
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Turn the selector switeh (7) to "CAL” position.
The indication is indicated on display as left
fig,

Remove the sampling tube and sampling probe from
the monitor (Refer o item 6-1 "Preparation”),

Put calibration cylinder for span adiustsent to
sample inlet (2) as following fig and insert

the nozzle of calibration cylinder to sample
inlet and then, push the caljbration cyllqggzufgr

2, =§ times'in a moment,

fSampIe lnledZJ

\ FH 41 ?A

‘Calibratxon cyllndcr

‘Gas concentration value on display will close to
* gas concentration value described on label of

calibration,

- After the 1ntfoduct10n of callbratxon gas, when
. the indication value is stabilized. . Put the

minus driver into the hole of ca11brat10n adj(4)
and adjust the indication to gas concentration
value described on 1abel of qalibration.

Note 1) When the calibration gas is introduced into gas inlet (2),
don’ t continute to push the calibration gas eylinder for a long

time. (Within I tine/1 sec.)

Nate 2) After the finishment of calibration, turn the selector
switch (7) from "CAL" position to "CONT” position.
Draw out the gas from the detector,
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Alarm '

Alarm function and alarm pattern

It is pﬁssible to judge the following alarm function depending to
the alarm buzzer pattern, :

Alarm function Alarm pattern
" Alarm of gas concentration —mf—l_I—Lnr—L_rqu*lhj*ﬂ
Low battery B

Finishment of calculation
(Finishrent of measurement for

average value) —J ]—J L

.- Setting of alarm point

Alarm setting method

(1) Confirm that the selector switch (7) is "OFF” position,

(2) Take out the sampling tube from the monitor,

{3) Remove the monitor from carrying case.

(4) Remove the front panel.

(6) Tura the selector switch (7) to "BAT, CK". . S

- (6) Select an necessary desired gas by pushing "GAS SEL" switch. ) .
- (1) When the frost panel 'is removed, the printed circuit board ig fixed, .

" (8)

Set the desired alara 'pdint with minus driver by tirning the ALARM (VR6).
on printed cirecuit board. T o . e
'-:.'ﬂ Lt no H _"{-”-,.._-.:-“.,1 .

e,

7 OEE My

T — '- .'-.
@ afl . e e
0 IJ.. =R - :

[“Battery case}

-
e

.
-

FTE B

After the setting of alarm point, turn the selector switch (7) to
"0FF" and after that, close the front panel.

The indication of measuring gas and alarm point is appeared for
approx 20 sec, When the alam point can not set during this time, push

the selector switch for measuring gas (9) again and adjust the alarm
point after thé indication of desired measuring gas.

Note 1) _When the alarm point is set.'take caré so_that the minus driver is

_not touched to any parts except ALARH (VEB).

Noté 2) The alarm point is set with 1000ppm (R-12) at Riken factory.

The alarm point is adjustable at any point in O~full scale value
-with VYRGB,

If it is necessary to make "OFF" of alarm buzzer, turn thé YRE to
clockwise until the-indication will be appeared to "ALARM OFF”-



- 9, Power supply

This monitor is available to use the dr

and AC adaptor (Gptipn).
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y battery, Ni-Cd battery {Option)

8-1. Replacement of battery fin casa of usage of dry béttery)

.LOW-BATTERY

T
!

REPLACE/RECHARGE

When the dry baltery is used,'the indicatio
above fig. And also, when the alarm for low battery is sounded, replace
the battery with new one in accordance with following procedure,

(1) Confirm that the power supply is "OFF".

(2) Take out the monitor from carrying case.

(3) Remove the hattery‘cover..

n will appear on display as

. (4) Remove the older battery and put new battery into Lhe battery holder,
(Don’t mistake the polarity of battery)

(5) After the Tinishment of batiery~fep1aceﬁeht, claés;the battery cover,

Note 1) When the dfy'battery‘ﬁé replaced with new one, don't mi% new
battery and used battery.

Note 2) When the dry battery is used, apply the dry batiery of same type
and same manufacturer.

Note 3) ‘When the dry battery is used, don't connect it to the charger

absolutely.

Note 4) The operation hours for dry battery is approx 4 hours,
But, the character for dry battery is confirmed depending upon
the surrounding temperature as following,

Surrounding temperature

Operating hours

40" C- 5 hours
257 C 4 hours
-10° C 30 minutes

Note) This data of table is
Alkaline battery type
AM-1 made by National,
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Charging (In case of usage of Ni-Cd battery)
(The Ni-Cd battery and charger is option)

" LOW BATTERY

T
4

REPLACE/RECHARGE -

When the Ni-Cd battery is used, the indication is appeared on
the display as above figz. And also, when the alarm for low batiery is
sounded, make the charging as following procedure.

@ Confirm that the selector switeh (7)
is "OFF” position,

@ Connect the charger ta “CHG" pasitidn
and make the charging. ’

® The charging time is approx 15 hours. Charger conn. -

Note 1) Don't use the monitor during tharging.

Note 2) When the'Ni-Cd_battery.is used, épply'én exclusive battery and .

- charger (this is optien). ..

- Note 3) When £he-bat£éry éapacéty-ié'dropped; carry out the charging

with charger, Uhen i1 is necessary to use the monitor during
charging, it is possible to use the monitor even if during
charging-by connecting the AC adaptor.

How to use the AC adaptor (option)

The monitor can be measured continuously by using the AC adapio}.
In this case, put the jack of AC adaptor to the socket of "pC-gy",

When this monifor is used with continuous measurement, take care
the following points,

(1) When this monitor is used with continuous measurement for a long

period (from a few days to a few week), make the zero and span
calibration once a day.

(2) When the vartation of environmental temperature is remarkable large

during operatien for a long time, the monitor mighi be not covered
from the accuracy.

(3) The continuous.operating hours as guarantee for suction pump is ,
gpprox. 500 hours. When this monitor is used continuously for a long
period, replace the pump with new one regularly.

(4) When the AC adaptor is used for monitor use the AC adaptor which is
not influenced fror the moise,
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10, Notice of handling

To maintain the function of this monitor, take care the following points
on handling.

(1) Don't drop or shock

(2) Proteci the monitor from a waterdrop

(3) When the monitor is given with excessive electric noise from ouiside
and strong shock during operation,

the indication is appeared |SWITCH OFF ~+ ON | on the display.

And also, abnormal indication is appeared on display.
In this case, turn the selector switch (7) to "OFF" and again, turn
the selection switch to "ON”, , X

(4) When the selector switch (7) is turned to “OFF", turn the selectar
switch (7) to "ON” after more than 8 seconds.

(5) When this moniior is used at higher humldlty, moisture and dust places,
confirm whether filter of sampling probe is dirt or not at regular.
If this filter is dirty, replace with new one.

11, Check of momitor in abnormal condition.

When the monltor is abnormal during operation, check the monitor as
Tollowing procedure,

6 pzn cannector (CN4).

5 pln conn&ctor (CﬂS

11-1.

Phenomenon * When the indication is not moved above ’ G ppm by turning
the zero knob to clockwise.fully.

Check point * Check whether connector (8 pin/CN4) of detector is removed or not.

iH#

Check whether contact point of connector (6 pin/CN4) of detector
is normal or not.

Check whether the IR source of detector is cold by touchlng with
hand or not.

A+

Treatment % Check the connector (CN4)

4t

When the IR source of detector is cold, it is necessary to replace
the detector with new ore (This is disconnection of IR source),



11-2.

Phenarenon

Check point

Treatment

11-3.

- Phencmenon

Check point

Treatment

114,

*

ES

B

¥

+#

#

R

ES

*

ES
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The indication is adjustable by turning the zero knab,
However, even though the calibration gas is introduced to
the monitior, the indicator is not changed,

Check wheiher the connector (6 pin/CN3) of detector is removed.
Check whether the contact of the connector (5 pin/CN3) of detector
is stable.

Check whether the light source of detector is cold.

Check whether the installation of gas sampling probe and gas
sampling tube is normal (Leakage check).

Check whether the inside sampling tube is removed or cracked.

Check the CN3 connector,

Check the CND cannector.

When the light source of deiector is cold, the light source of
detector is disconnected. It is necessary to replace with new

detector head complete,

Check the gas sampling probe, gas sampling tube and inside
sampling tube,

The dlsplay is not appeared after. the .pawer sw1tch to "DN" and is
: appeared w1th abnormal 1nd1cat10n

Check whether the battery is 1nstalled in normal

Check whether the batiery is defective contact with the leakage
of battery electrolyte.

Check whether the connecior of printed circuit board is loosen,
Replace the batteries with new one.

Polish the battery socket with a alcohol,

When the waier is absorbed into the detector through sampling probe
and sampling tube, turn the setector switch (@ to "OFF" immediately
and replace the filter with new one. Make the operation for

approx 10 minutes by turning the setector suitch (@ to "BAT. CX”
position. After that, meke the ZERD adjustment and calibration
certainly, .
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Function of some parts

This monitor has following functions.

. Output for recorder

When this monitor is used with conpection of recorder, connect
the recorder to external outlet of "REC 0-100aV",
Please use an exclusive plug for comnection (cable with 1m).

Automatic illumination in dark place

This monitor will illuminate automatically when the sufrounding is '
dark, This monitor can be read the indication value at dark place,
The illuaination will vanish auatomatically when the surroundings
will bright.‘ }

Accesso ries

Standard accessories

1. Carrying case with shoulderstrap ,........ . 1 pce
2. Span gas ......... Cvesisurarisinnes ;....... 1 pce
3. Gas sampling probe ..... N B = (o1
4. Gas sampling hose (1) ..evvveervrvnnnns., 1 pee
- B, Alkaline dry.geil ;..1 ....... P TI ;... 6 pés; 3

o éffInstfuﬁiion-ﬁénﬂél ...;;...ﬂ.t....f..,.;..;-I sﬁeéf i



