SINGLE LOOP MCU BASED DIRECT DIGITAL CONTROLLERS - -
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Notes:

Make sure that this Instruction Manual is always readily available to personnel who use the REX-C10 series.

The contents of the Instruction Manual are subject to change without notice. If you have any guestions regarding the manual,
contact one of our sales people, our nearest sales office, or the place where you have purchased this controller.
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1. NAME OF PARTS -
— //D \ @ Measured-value (PV) display unit (Green)
Fd
®\ PV ! z _ @ Set-value (SV} display unit (Orange)
\ ’ ’ "_” '—’_ _’,,’-—® @ Alarm (ALM) lamp {Red)
®\~ — ’ ' ’ (@) Control loop break alarm (LBA} action
, — .—' lamp {Red)
, sv ) '—’ ,_ | @ () Contral output (QUT} lamp {Green)
-—-"——.—-‘—-
@-/ m _" /0 / " @ Auto-tuning (AT) lamp {Green}
@// =) -— - (@ Set (SET) key
o — | Setting digit shift key
(SETD ‘" 4 _ﬁ.”’ @ Set-value decrement key
Set-value increment ke
| RKC rex-C10 © Setvalue © Y
@D Input range display




OPERATION

2. OPERATION

E. 1 Description of each parameter]

The measured-value (PV) dispiay unit displays a measured-value with the power turned ON, and the set-value{SV) display
unit dispalys the set-value {SV). Every time the (SET)key is pressed, modes and parameters change as shown in the follow-
ing table. {When the last parameter is displayed, it returns to the first parameter.)

At this time, the measured-value (PV) display unit shows each parameter symbol and the set-value {SV) display unit shows

the relevant parameter set-value.

® PV/SV dispiay and SV setting modes

Moeasured- Set-value I nitial value
valug (PV} !SV) Description prior to
display unit d'::::y shipmant
Set- ] Pressing the {S&T) key continuously for 5 sec.
Measured- Displays measured-value, 0or
value \(rgi\;z;e Set-value {SV) can be set. *1] 0.0°C{°F} .

*1 : Set-value {S8V) is a control target.

put range.

It is

® Parameter setting mode

settable within the in-

(If no key operation is performed for 1 minute, the controiler is set to the PV/SV display mode automaticafly.)

Measured-value L. .
Initial val
(PV) Symbaol Name Dasciption Satting Range nlt;as;iap:‘ee::mr
display unit
- —199 to +999°C(°F) or 5Q or
. i [ i - .
2 oL AL Alarm Sets alarm ser-value —19.9 to +99.9°C{°F) 50.0°C(°F]
- Control locp | Sets control loop break alarm 0.1 to 99.9min (Setting below .
i ) i
» ' - bA 8.0
3 - L break alarm | set-value. 0.1 cannot be made.) min
0 to 999°CI°F}
{Far input display resaiution
R ‘ LBA Sets the area of not autputting | of 1°C{°F).) oo
. _ bd 0"CI°F
S B deac band | LBA. 0 to 200°C(°F) CF
| {For input display resolution
i of 0.1°CI°F}.) B
e . Turns the auto-tuning function | O:Auto-tuning end or stop.
- AT Auto-t 0
v Y. VtetInIng 1 onjoFE, 1:Auto-tuning start.
!‘ 1 to span®C{°F) or 0.1 to
i N span®CI(°F}. ithi
i~ ; Propertional | Set when proportional control pa:l ,to ' Uppe: wao " 30 or
4 = i P vand is oerformed 200°C{°F) or 99.9°CI°F) 30.0°C(°F)
i P ’ {ON/QFF action with P set to )
N lloll Or '10.011)
= . Eliminates offset occurring in 1 ta 999 sec. {l action turns
SET ! I i I 240 sec.
(D 4 ntegral Limea proportional control. OFF with | set to "0".} set
_— i dicti .
. d Derivative zLivzn:;:la;:‘plest:y p;e leting 1 to 999 sec. {D action turns 60 sec
L time outpuIt | 9e thereBy OFF with D set to "0".] ’
improving controi stability.
Anti-reset Prevents overshoot and/or 1 to 100% of P band (1 action
r‘-,' - Ar windise undershoot caused by integral turns OF F with this action set 100%
P action effect. e 0.
Relay contact
- Propartion- tput : 20 sec.
H T roport! Sets control output cycle. 1 to 100 sec. outpy =
ing cycle Voltage pulse
output : 2 sec,
100: No set data lockad.
Turns the set data lock 101: Set data locked.
L LCK | Setdatalock 110: Only the set-value (SV) is 100
S A ON/OFF. .
changeable with the set
data focked.
*2 ® No display when alarm is not attached.
® Alarm hysteresis band : 2°C{°F) or 2.0 °C(°F)
*3  No display when control loop break alarm is not artached.
® LBA dead band hysteresis band : 0.8°C{°F}
*4 * Hysteresis band at ON/OFF action : 2°CI°F) or 2.0°C{°F) [21°C(®F} ar £+1.0°C(*F} from the set value (SV}]

—2_
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[2.2 Each parameter setting| @ ~
: PV
i Pressing the (3£1) key continuously for || G2 !"’ ]
{1) Sat-value {SV] setting procedure 5 sec. set the controller 1o the parameter =11
Foilowing is an example of setting the set-value (SV} to setting mode {other than SV). Thus, the g =
200°C. (PV : 30°C) parameter symbol is shown on the meas- ey B -
. ’ ured-value (PV) display unit. The least Ly _tiE
significant digit also lights brightly. The
digit which lights brightly is settable. GGED <|| v A
@ (™ PV ] _-a;-v-w Aex-C10
Prass the (S£1) key to enter the SV set- || &9 ~1 ,-’
ting rade. The least significant digit on —, | {
the set-value (SV) display unit lights — e
brightly. The digit which lights brightly || &3SV = = 575
is settable. N ot 'i_F
@ -
Press the (SET) key to display the pro-
portional band {P} parameter symboi
7) an the measured-value (PV) display
wnit,
@ Py
Press the <l key toshift thedigit which || &o3 —" """
lights brightly up to the hundreds digit. "" '
The digit which lights brightly shifts as = ==
follows every time the < key is press- & sv Fe
ed. R ETN S W
Mo 0T (3ED ﬂ! v A ©)
r'—’“”—" T W% | [ mexCT0 Pressthe < key to shift the digit which
! - d lights blightly up ta the tens digit.
! ! \ The digit which lights brightly shifts as
foilows every time the 4 key is press-
ed. '
® - 0-3-0
py - = REC l nex-C 10
Press the A key to set 2. e —! ’-.-’ < 1 J
Pressing the A key increments numer- & —’ / { [
als, and pressing the ¥ key decrements oo ——
numerals. & sv d,’, o
« Setting range ; Within input range @) ;;__h“ N !
hen minus (—} sign is set.
Example : (3ET) 1" T A @
When 200 is changed to —100, shift d\' Press the ¥ key toset “Z°. Pressing
the digit lit brightly to the hundreds e the A key increments numerais, and
digit, then press the ¥ key to pressing the 3 key decrements nu-
decrement figures in arder of 1 — 0 — ; merals.
1.
r -
@ v
After finishing the setting, press the {| &%) =111
(SET) key. All of the set-value digits :, ’_.'
light brightly and as a resn._:lt the control- —_—
ler returns to the PV/SV display mode, i1y
GOl I S S B S
® ’79\'
Pressing the (SET) key after the satting ] ]
ends shifts to the next parameter. ’
Repeat the procedures from (2) to @ & sv —
16 shifts each parameter in order. :’; Lt _:; ;__i
® | Tif

{2) Each parameter (other than SV} satting procedure
This parameter setting example shows that the proportional
band (P} is set to 20°C.




OPERATION

Notes

1.

[f the setting ends, pressing the(SE T Jkey continuously for 5 sec., again returns the controfler to the
PV/SV display mode. In addition, if no key operation is performed for 1 minute, the controller is
set to the PV/SV display mode automatically.

If the SV setting mode is not activated (set-value (SV) is lit brightly even though the (3£T) key is
pressed} or each value is lit brightly, even though the status enters the parameter setting mode, make
sura that the ** L [ "(LCK) parameter sat-value is 100", because the setting data may be lockad.
(For the set data locking, see 3. MAIN FUNCTIONS".)

This instrument does not allow set-vaiue to be valid in the setting mode. A desired set-value is vatid
only after the (SET) key has been pressed and the status shifted to the next parameter or returned
to the PV/SV display mode.

This controller can shift the digit up and down when each parameter is changed.

For example, if “199°C” is necessary to be changed to “"200°C", first shift the digit which lights
brightly to the least significant digit, then press the A key to change 9" to “0"’, thereby obtain-
ing 200°C.

This procedure aiso applies to shift the digit down,

2.3 Cautions for aperation

(1)

(2)

{3)

If any problems arise due to hunting exists in the control system, do not use the auto-tuning func-
tion. In this case, set each value to match the controlled object.

Connect the measuring circuit, and then turn ON the power. |f the circuit opens, the controller
judges that input is disconnected to cause the upscale of measured-value display {For thermocouple
input, downscale is also available as option.)

No influence is exerted upon the controller for power failure of 20msec. or less. For power failure
of 20msec. or more, the controller performs the same operation as that at the time of power-ON
after power recovery (This applies only when alarm action is turned QFF).



MAIN FUNCTIONS

3. MAIN FUNCTIONS

13.1 Alarm (ALM) function | [12 Controtl loop break alarm (LBA) function—[

(1) The action for each alarm becomes as follows.

{4 : Set-value (SV)

#Deviation alarm

& : Alarm set-value)

{1) Setting procedure

Usually set the set-vaiue of the LBA to avalue twice the
integral time (1),
The LBA can also be set by the auto-tuning (AT) func-

Hign alarm (D Com oFF Y tion. In this case, the set-value is automaticaily set to a
vaiue twice the integral time {I).
High atarm @ om ort {2) Description of operation
The LBA function starts time measurement from the
Low alarm (D = h'2 time the controller PID computed value {output ON
! time/cycle) becomes 0% or 100%, and detects the
Low alarm 2 o = . T h'1 amount of measured-value [PV} change at each LBA
o g setting time to determine the amount of change,
Hign/Low s whether the LBA is to be ON or OFF.
@When the status at a 100% PID computed value
8and alarm LOWOFF continues beyond the LBA setting time, the LBA
turns ON if the measured-value {PV) does not rise
®Process alarm by 2°C{°F) ar more.
High alarm OFF {In direct action, the above alarm turns ON if the
Low_ _ Hian measured-value does not fall by 2°C(°F) or more.)
Low alarm eN ] : @ When the status at 0% PID computed value con-
Low ° Figh tinues beyond the LBA setting time, the LBA
"1 - Alarm status where the alarm set-value is set to turns ON if the measured-value (PV) does not fall
plus (+). by 2°C{°F) or more.
*2 . - Alarm status where the alarm set-value is set to {In direct action, the above alarm turns CN if the
minus (=}, measured-value does not rise by 2°C(°F} or more.)
*3 . - Status where alarm is activated at 2 equal devi- (3) Causes of activation

ation points from the set-value {$V) with the
alarm set-value (absolute deviation) is set.

When both the alarm {ALM) and control loop break alarm
(LBA) are selected, the alarm output terminals (Nos. 2 and
3} are used in common with these alarms.

(2} Alarm hold function

With alarm hold function, the instrument ignores alarm
conditions after power-ON, generating no alarm out-
put when the input is in the alarm zone unti] the input
has exited once from the alarm zone.

without alarm hold function

with alarm hold function

Alarm autput [ ON LOFFJ_ oN L OFF |

[ Alarm aucput [o;r{ OFF I[ouj oFF]

The alarm hold action is activated when not only the

power is turned ON, but
changed.

also the set-value (SV} is

The LBA is activated under the following conditions.

@ Controlled object trouble . . .
power supply, incorrect wiring, etc.

@ Sensor trouble . .. Sensor disconnected, shorted,
ete.

@ Actuator trouble . . . Burnt refay contact, incor-
rect wiring, relay contact not closed, etc.

@ Output circuit trouble . .
contact, relay contact not open or closed, etc.

@ Input circuit trouble . . . The measured-value does
not change even if input changes, etc.

Heater break no

. Burnt internal relay

* If causes of the above trouble cannot be identified,

check the control system.

{4) Cautions for control loop break alarm (LBA) function

@ The LBA function is activated only at the 0% or
100% PID computed value.

PV value PV value
Alarm setvaiug —— Alarm sat-vaiue Therefore, the time from trouble occurrence till
{Low aiarm} ! 1 ! [Lew alarm) H ' ' . . . .
pover on? | Pawer ON = | b the activation of the LBA function equais the time

until the PID computed value becomes 0% or 100%
plus the LBA setting time,

@ No LBA function is activated while the auto-tuning
{AT) function is activated.

@ The LBA function is influenced by disturbances
(heat sources, etc.) and as a resuit may be acti-
vated even if there is no trouble in the controf sys-
tem.
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@ I LBA setting time is too short or does not match
the controlled obiject, the above alarm may not be
turned ON and OFF or not be turned ON. |n such
a case, set the setting time of LBA to be slightly
longer.

{5) LBA dead band (LBD)

Even if the control system is not abnormal, LBA may

be turned ON by the influence of disturbances (other

heat sources, etc.), but an areawhere LBA is not turned

ON can be made by setting LBD.

Therefore, if the input value is in the LBD area, LBA is

not turmed ON even if the requirements for LBA oc-

currence have been satisfied. From this, pay much at-
tention to LBD setting.

a
LBOD set-valuye

Low High
Set-value (SV)

* ILBD set-value : Absoiute deviation value satting

3.3 Auto-tuning (AT) function|

The auto-tuning function automatically measures, computes
and sets the optimum PID and control loop break alarm
(LBA) constants.

This function is activated after power-ON, during tempera-
ture rise and/or when control is stabilized from any process
state.

{1) After finishing settings other than PID and control loop
break aiarm {LBA), perform the auto-tuning operation.
Display the parameter symbol ” " {ATU) by
prassing the (SET) key, then set the value to 1" in ac-
cordance with ltem “2.2 Setting procedure’’. Thus,
the auto-tuning (AT) lamp starts flashing to start the
auto-tuning function.

by J alt
et 1]

(2)

{3} If the auto-tuning function ends, the auto-tuning (AT)
lamp stops flashing and the set-value of ** ”
{ATU) automatically returns to “‘0”. When checking
the auto-tuned values, press the(3ET Dkey to check for
the above values in order on the set-value (SV) display
unit.

When changing the constants automatically set by the

auto-tuning, change each constant in accordance with

each parameter setting (See ltem 2.2).

When the auto-tuning function is suspended, press the

(SETD key to display the parameter symbol * S0

{ATU) then set the value to “0” in accordance with

Item 2.2 Setting procedure”. The auto-tuning {AT)

lamp then stops flashing to release the auto-tuning

function. In this case, the values are not changed to
those of P.1.D. and control loop break alarm {LBA).

(The values just before auto-tuning start arg main-

tained.)

{6) When the set-value (SV) is changed during progress in
the auto-tuning function, suspend the auto-tuning to
perform PID control using the values before auto-
tuning start,

Tl |
lLH (&)

(4)

3.4 Set data locking function

The set data locking function is used to prevent the chang-
ing of each set-value by the front key and the activation of
the atuo-tuning function, i.e., prevent misoperation after
satting has ended.
For set data locking, display * LI& * {LCK) by pressing
the (SET) key, then set the following value in accordance
with Item 2.2 Setting procedure”, thereby enabling data
lock ON or OFF.

100 : No set data locked.

101 : All set data locked.

110 : Only set-value (SV) can be changed with the

set data locked.

1. Do not change the most significant digit “1 of the set-
value, as it may cause a malfunction.
2. Checking each setting is possible during data lock.

3.5 Qverscale and underscale |

@ If 2 measured-value exceeds the high setting range limit
due to upscale, etc., measured-value display starts fiash-
ing.

Further, if it exceeds the high input display range limit,
the measured-value {PV} display unit flashes overscale
display "z ™

@ If a measured-value falls below the low setting range
limit due to downscale, etc., measured-value display
starts flashing. Further, if it fails below the low input
display range limit, the measured-value (PV) display
unit flashes underscale display “ "

......

INPUT TYPE INPUT DISPLAY RANGE
K
‘E1 —30 1o +999°C,-30 1o +999°F
[}
N
TC L —30 to +900°C,-30 to +999°F
- —199 1o +400°C,—199 1o +752°F
—18.9 to +99.9°C.—19.8 10 +99.9°F
U —199 to +600°C,-199 to +9398°F
—19.9 10 +99.9°C,—19.9 10 +99.8°F
PHOOUISIEC) | 599 1 +649°C.—19.9 1o +09.9°C
JPt100{JIS)
ATD 500 *1
_ + Q - o>
P00 = 199 to +999°F,~19.9 to +99.9°F
*i . Conforming to JIS/IEC
*2 . Conforming to JIS

IEC {International Electratechnical Commission) is equivalent to
JIS, DIN and ANSI.



4. WIRING

|4.1 Rear Terminals|

oo

IR
o) L2l TSR oo
i =l | 1 e
e | el el o]
e | || [Clell M8 2

' T
T L1

: Normally apen NC : Nermally closed

The blind patches are inserted to unused terminais,

For thermocoupie input, no metal piece is attached to terminai
No. 8. Instead, the temperature compensation element in the in-
ternal assembly is projected through a hole at terminal No. 9,

Do not damage the above temperature compensation element
when the internal assembliy is removed from the case.

N

Solderless terminal

Therefore, use the lug suitable for a screw of M3,
(1) Terminals Nos. 1to 6
(Power terminals, Alarm terminals and Qutput terminals) - -

6.2{2.44)
or less

6.3x0.07
{2.480£0.027)

[Unit : mm (inch))

Nota

Power terminal {No. 1 and No. §) dimensions differ, but use the
same solderless terminals of 6.2mm or less for these terminals,

{2) Terminals Nos. 7 to 9 ({Input terminals} L1
—
8.1(3.19) 8.2+0.07 %
or lpss (3.228+0.027)
 —

[Unit: mmlinch}]

(4.2 Wiring example |

REX-CIOFSC-m=*=00

o
Power supply
4V AC —.a = ™
ATAM & S SN ]G]
grlni-ﬂ: ; HEl e
E.l._{.__ Y ' Alarmer oll1 [@
RN L L o A L
S 17717 + T CR circuit = 7
g e I
e
F=9=-F ==
! .
E<
LS ;. TC
Controiled
object

[4.3 Cautions for wiring |

{1} Conduct input signal wiring away from instrument, electric
equipment power and load lines as such as possible to avoid
noise induction.

WIRING & CIMENTIONS

{2) Conduct instrument power wiring 5o as not to be influenced by

noise from the electric equipment power.

If it is assumed that a noise generaticn source is locatad near the

controller and the controller is influenced by noise, use a noise

filter (sefect the filter by checking instrument power supply

voltage.)

e Sufficient effect may not be obtained depending an the fiiter.
Therefore, select the filter by referring to its frequency char-
acteristic, etc.

(D Far instrument power wiring, if it is assumed that noise
exerts a bad influence cpon the controller, shorten the
distance between twisted power supply wire pitches,

{The shorter the distance between the pitches, the more
effective for noise reduction.}

Install the noise filter on the panel which is always
grounded and minimize the wiring distance between the
noise filter output side and the controller power termi-
nais. Otherwise, the longer the distance between output
side and instrument power terminals, the less effective
for noise,

Do not instail fuses and/ar switches on the filter output
signal since this may lessen filter effect.

©

Instrument
power )
Lead wires Lead wires

IN

Instrument
power terminals

Minimize
distance

Shorten distance
between pitches

{3} Far wiring, use wires conforming to the domestic standard of
each country.

{4) Apout 1 to 2 sec. are required as the preparation time of contact
output during power-ON. Use a delay relay when the output
line, is used for an external interlock circuit,

{5) The figures below show the REX-C10 circuit configuration.
When connecting wires, nate that the power, Input, MCU and
Qutput circuits are isotated independently, while the inside of
the input and output circuits are not isolated.

Power supply

o

isolated
MCU

1

Isolated

Input

Qutput

REX-C10 circuit configuration

5. DIMENSIONS

-7 =

Unit : mm (inch)

<100 [2.94)

Panel cutaut

-

15 (0 5§

TSR

LTy

g
4’y F
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~-===9
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L AREE]

- =

~ ===
(S
T -/
| —

15 (0 590

—

ELEIR: ]
5312 09

a8y N

_——

—————

L)

| = |

[Thickness of panel board: 1 to 2.3mm
{0.04 to 0.09 inch}}

* Dimensians in inches are shown for reference,



SPECIFICATICN & MODEL NO.

6. SPECIFICATIONS

{1) Input

Influencs of extarnai

Approx. 0.35 uV/Q2

resistance (For TC input}

Influence of Approx. 0.01%/8 of reading

input lsad {For RTD input)

Sampling cycle 0.5 sec.
within £{0.5% of displayed value +1
digit)

Display accuracy

+3°C[£6°F] (For TC input}
£0.8°C{+1.6°F| (For RTD input]

|

® Whichever is greater.

{5} Other specifications

Powaer Supply

21.8 to 28.4V AC (50/80H z coamon ﬁse)

(2) Setting
Range Resolution Accuracy
Within £{0.5% of set-
Sat-value Same as value (SV) +1 digit)
(sv) scale range . ar 23°C 16°F)
1 C; ¢ Fo) or |  Whichever is greater.
Proar- 1 to span or 0.1°C °F)
ropa 0.1 to span
tional Upper within
band {P} 200°C °F)
or 99.9°CI°F)
Integral
time (1) 1 to 999 sec. 1 sec.
Darivative
tima (D} Within +0.5% of
Anti-resst | 110 100% 1% setting range.
windup of P
Propor-
tioning 1 to 10Q sec, 1 sec.
cycia
{3} Output
250V AC 3A {Resistive load), 1 “a"
Relay contact | contact
Control output Electrical life: 300,000 times or more
autput {Rated load)
Valtage pulse | 0/12V DC
output {Load resistance BOOS or more)
{(4) Alarm
Type Process alarm, Deviation alarm
Action High alarm, Low alarm, High/Low atarm, Band alarm
(High/Low, Band: for Deviation alarm anly)
Sstting —199 10 999°CI°F) or 19.9 t0 99.9°C(°F)
range
Setting
resolution 5 ue 1SV
Setting ame as set-value
accuracy
Hysteresis | 2 or 2.0°C(°F}
. Energized alarm or Non-excitation
No.of paints | 0 055y points, max.
Relay contact: 250V AC 1A
Outout {Resistive load}
P Rating 1 ""a” contact
Electrical life: 50,000 times or mare
(Rated load)
Addit.ional Hoid action
function

Valtage

® Including voltage variation.
(Rated 24V AC)

Powar Consumption

BY A or less

Allowable ambient

0to 50°C {32 to 122°F)

temp.
Allowabie raiative 45 to 85% RH
humidity
Waight Approx. 170g (0.37 Ib)
* Input scale range
INPUT TYPE SCALE RANGE
K
é 0 to +999°C, O to +999°F
N
TC L 0 to +900°C, O to +999°F
T —199 to +400°C, —199 10 +752°F
—19.9 10 +99.9°C, —19.9 t0 +99.9°F
U —199 10 +600°C, —~199 10 +999°F
~19.9 to +99.9°C, —19.9 10 +99.9°F
I a o
PLIQOLISAEC) | 109 10 +649°C, —19.9 to +99.9°C
JPt100{JIS)
RTD Pt100 *1
O °a
P02 —199 to +999°F, ~19.9 to +89.9°F
1 Conforming to JIS/IEC
2 Conforming ta JIS

IEC(Intarnational Electrotachnical Cemmission) is aguivalent to
JIS, DIN and ANSI.

7. MODEL CODE

Mode! code s shown inside the controiler.

Modei Spac. code Description
REXCI0 | O O T-O+0 O O | 48 x 48mm DDC
Caontrol F i oo ! PID with auto-tuning

N : : Lo Not supplied
Lo LBA
Alarm s, ! ' : : Temperature alarm
P L8A + temperature alarm
c, R Thermocouple ingut
Inout AL . | RTDieput
Control M : : Relay contact output
Qutput Vi Voltage pulse output
Alarm type 1 : ! Proces.s alarm
2 Deviation alarm
A, High aiarm
To be B, Low alarm
specified Alarm action C: High/low aiarm
when alarm I {Deviation alarm only}
is ordered. D : Band alarm
. [Deviation alarm only)
. N | Not supplied
Hold function H | Supplied

RKC. RKC INSTRUMENT INC.

IM10COs-E1

HEAD OFFICE: 14-6, KUGAHARA 5-CHOME. OHTA-KU TOKYO JAPAN
PHONE: 03-751-8111 {+81 3 751 81171)
TELEX :0244-8818 RKCTOK J

CABLE : RKCRIKARGL
FAX

:03-754-3316 (+81 3 754 33164}

MAY. 80 {F



