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Installation and Operation Manual
Model 81 PID - ON/OFF temperature controller

Features marked with an asterisk (*) are available only on units manufactured after January 1993 (Version 3.1).

1. Mechanical installation

.

Prepare panel cutout.

Install the optional front panel
gasket if required. Remave the
backing from the gasket and
apply it around the panel cutout
on the outside of the panel.
Slide instrument sleeve into the
cutout from the front of the
panel.

Paosition the mounting bracket
on the rear of the instrument
sleeve with the 2 clips facing
the rear and pasitioned on the
top and bottom of the sleeve.
While holding the sleeve, slide
the mounting bracket towards
the panel until the clips engage
on the ratchets. While still pull-
ing back on the sleeve, press
on the upper left and lower
right hand corners of the brack-
et to seat the mounting brack-
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Panel cutout and minimum spacing
Max. panei thickness: 0.51" {(13mm)

necessary to secure the

2. Electrical connections

ELECTRICAL CONNECTIONS
WARNING! Ensure that the
maximum voltage which is ap-
plied to the unit power supply,
between any two isolated cir-
cuits, or between any isolated
circuit and ground does not ex-
ceed 264Vac.

Power

Respect the polarity of the AC
power supply: line wire must be
connected to terminal 12, and the
neutral must be connected to
terminal 11.

Output

+ Relay: Contact is closed during
ON phase of output cycle (yel-
low “OP" lamp ON). Relay
channel operative only when
H.ct parameter (heat cycle

alarm condition or power down.
The attached alarm circuit should
be designed for failsafe operation
and fused appropriately. A snub-
ber may be required; see below.

Snubbers

Connect snubbers (22nf + 100Q)
across the appropriate output or
alarm relay contacts when driving
AC inductive loads {mechanical
contactors and solenoids). Do not
use snubbers when driving high
impedance loads. The snubber
passes 1TmA in 120Vac circuits,
and 2mA in 240Vac circuits; this is
sufficient to hold in certain relays
with high impedance coils and
should not be used in such
installations.

WARNING! When an alarm con-
tact is to be implemented as

et. Another push on the clips installation. time) is 5s or greater. A snub- part of a tailsafe alarm scheme,
with a screwdriver might be ber may be required; see it is the user's responsibility to
below. verify that the effect of the
1.89° 060" 481" + Logic: Signal goes high (cur- snubber does not interfere with
(48mm) (15.3mm) (122.1mmy) rent flows) during ON phase of  the operation of the circuit. Cer-
—bl |4 —b output cycle (yellow "OP” lamp  tain high impedance circuits
ON). Connect only ta opto- are not able to detect a contact
e isolated device loads. never opening when the snubber is
:‘97" — connect to any grounded cir- placed across the contact. in
O | (o™ = cuit. Keep wiring run shorter these cases the snubber should
- than 3' (1m) and well away not be installed across the retay
from noise generating circuits.  contact.
, Dimensions . Alarm relay Input
Panel depth: ‘”"h."}fa' "im'{‘a('eg?r’e" ‘(’)‘920;12155'1 mm) The alarm output is failsafe: the ~ WARNING! The input sensor in-
with gasket fitted: less 0.060° (1. 5mm) relay is de-energized during the  tended for use with this instru-
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ment is to be connected
uniquely to the input terminals
9 and 10 and never looped to
inputs of other instruments.
The parallelled inputs of other
instruments interfere with prop-
er operation of the sensor
break detection circuitry.
NOTE: The input circuit and the
Iagic output are NOT isolated
from one another.

Use of shielded, twisted pair is
recommended. The shield must
be connected to terminal 10 even

3.Configuration

CONFIGURATION PROCEDURE
1. Cycle power OFF and ON. Self
test follows: tESt appears fol-
lowed by 1111, 8888, then the

4-digit configuration code.
Touch and hold secret key only
after 4-digit configuration code
appears to enter configuration
mode.

2. See configuration code with left
digit blinking.

Configuration code
1st (left) digit

alarm function
0 Off {no alarm function)
1 Deviation low alarm
2 Deviation high alarm
3 Deviation band alarm
4 Full scale low alarm
6 Full scale high alarm
5 Sensor break alarm
7 Loop break alarm

when grounded elsewhere.

- Thermocouple: Use appropriate
compensation cable. Keep loop
resistance as low as possible
(1k€2 maximum).

» RTD: Use 3 copper wires of
same length and diameter.
(20¢¥lead maximum
resistance.)

Rear terminal cover
After wiring, attach rear terminal
cover with screw.

3. Enter new code (refer to Con-
figuration code table):
V¥ = select digit position (1
through 4)
A = modity digit value.

4. To exit configuration mode do
one of these:
Secret key = accept new con-
figuration; parameter value
check follows.
) = abort; return to previous
configuration.

“Aiarm function” assigns alarm
type to alarm relay output.

Senscr break and loop break
alarms are always displayed
even if not assigned to alarm
relay.

53[5

2nd digit full specified range

sensor type °Fmin °Fmax *Cmin °C max
0 RTD (units’ precision display) -148 1112 -100 600
1 RTD (tenths’ precision display) -99.9 999.9 -69.9 600.0
2 J—Fe/SAMA constantan -328 2192 -200 1200
3 K—Chromel"Alumel'* -418 2502 -250 1372
4 L—Fe/Konstantan -148 1652 -100 800
5 N—NiCroSil‘NiSil 32 2372 0 1300
6 R—P1-13%Rh:Pt 32 3213 0 1767
7 S—Pt-10%Rh/Pt 32 3213 0 1767
8 T—CusAdams constantan -427 752 -255 400
9 Platine! II™ -418 2543 -250 1395
A* B—Pt-30%Rh/Pt-6%Rh 1112 3308 600 1820

3rd digit prop.
upper range limit band units

0 400°C (752°F) %>

1 400°C (752°F) *Cor°F

2 800°C(1472°F) %

3 800°C (1472°F) ‘Cor-F

4 Full specified range Yo

5 Full specified rarge “Cor*F

4th (right) digit output
display control type action

0 °F ON/OFF direct

1 °F ON:OFF reverse

2 F PID direct

3 °F PID reverse

4 C ON/OFF direct

5 C ON/OFF reverse

6 C PID direct

7 C PID reverse

Lower range limit irom tables, above.
*» Prop band in % expressed as %
of 400°C (or 752°F)
* Prop band in % expressed as %
of 800°C (cr 1472°F)
» Prop band in % expressed as %
cf full specified range

Select “reverse” for heating ap-
plications and “direct” for cool-
ing applications.

CONFIGURATION EXAMPLE
6253:

1st digit (6): full scale (absolute) alarm.
2nd digit (2): type J thermocouple input.
3rd digit (5): full specified range for input and proportional band display

in degrees.

4th digit (3): display units in °F, reverse-acting P1D control.

4.0Operation

BASIC OPERATION

+ To light up buttons: touch any
button on front panel.

+ To modify setpoint: A and ¥.

» To enter protected list: use &
until °C or °F, or AL.SP, then
“secret key”. Continue with &
to view parameters.

« To modify a parameter value:
with the parameter mnenomic
in upper display, use A and ¥.

+ To return to measured value
display when in protected list:
“secret key”.

measured value
parameter mnemonic

secret key
setpoint
parameter value

5
H

output active ~s=t [OP]
alarm active ~—

=

decrease value

(DOWN button) —-
next parameter i ( ﬂ[ l_;ﬂ w

increase vaiue

(UP button)
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ALARMS

Temperature alarms (configura-

tion codes “1" through “4" and "6”

for operaticn)

If the measured value enters the

alarm condition as defined by the

configuration code, the red “AL"

lamp lights up and the alarm relay

is de-energized (failsafe opera-

tion). The alarm is non latching:

the lamp goes out and the alarm

relay is re-energized as soon as

the measured value enters the

“safe” condition.

Sensor break alarm (configura-

tion code “5" for alarm relay out-

put). If the contraller has detected

that the sensor circuit has failed,

then the output power level is

forced to 0% and SnSr FAIL is

displayed.

A failed sensor is detected:

« if the input signal is out of the
selected sensor's range.

- it the input is open circuit, or

« if the controller's operating tem-
perature is outside of the 0-55-
operating range (thermocoupie
inputs only).

Upon reinstatement of the input
sensor, the controller resumes
controlling with the same output
power level used at the moment
of the break.

Loop break alarm (configuration
code “7" for alarm relay output)

If the unit detects a break in the
control loop. then LP.Br is dis-
played. The display (and optional
relay operation) is latching. To
reset, touch any key. The output
level is determined by the control
algorithm during the alarm
condition.

To determine starting values for
the LP.br parameter:

PID contral: Set LP.Br equal to or
slightly longer than Int.t.

ON;OFF control: Set LP.Br equal
to one period of oscillation around
setpoint (ON + OFF times).

For both types of control: increase
LP.Br if spurious alarms occur;
decrease for greater sensitivity.
NOQTE: The above described oper-
ation of sensor break and loop
break alarms aiways occurs irre-
spective of the configuration of the
alarm relay.



RAMP-TO-SETPOINT

OPERATION

The setpoint ramping feature is

enabled by setting SP.rr to any

value except OFF. Ramping is ini-
tiated only by one of two
conditions:

* power-up

« change in setpoint.

Upon power up. ramping always

starts from the current measured

value. The instantaneous setpoint
follows a straight line to the target
setpoint {the setpoint normally
displayed along with the meas-
ured value). The speed at which
the ramping progresses is select-
able by SP.rr and remains con-
stant for all ramps until SP.rr is
changed.

When the measured value follows

a ramping setpoint through an

alarm region, the alarm is detect-

ed. annunciated and output as
follows:

« Full scale high and low alarms
(configurations 4" and "6").
The alarm is non latching;
crossing the alarm setpoint into
the “safe” region ends the
alarm condition.

+ Deviation alarms (configura-
tions “1", "2" and “3"). The devi-
ation alarm follows the ramping
setpoint. If the measured value
cannot track the setpoint within
the bounds of the deviation
alarm, an alarm condition is
generated.

NOTE: Any value for SP.rr except

oFF inhibits self tuning operation.

setpoint

Adjustable parameters

| Mnemonic | Parameter | Adjustable range | Comments

OPEN LIST

none Selpoint Upper limit: “SP.Hi" Not adjustable during self tuning.
Lower limit: “SP.Lo"

‘Cor F Display units View only. Display units selected in configuration.

tung Self tune on demand Disable self tune: "OFF" Not displayed for ON:OFF control.
Initiate self tune: "on” Not displayed if “SP.rr" enabled.

AL.SP Alarm setpoint Contigured input sensor range for | Alarm function selected in configuration.

alarms

alarms

full scale {absolute temperature)

0 to upper range limit for deviation

“AL.SP" operative only for temperature
alarms: configuration codes “1” through “4"
and “6".

Due to hysteresis, deviation band alarm
setting must be at least 2°C (or 4°F).

PROTECTED LIST

Not accessible if self tuning in progress.

ConF Configuration code View only in this list Can be changed upon power up only.

Id Instrument model ident. | View only.

ProP Proportional band 210400°C ("1 10400 C), Becomes hysteresis for ON/OFF control.
410720 F{"210 720 F). or Units ('C. F or %) selected in configuration,

equivalent in percent

Int.t Integral ime constant OFF plus 10 to 2000s Valid for PID control only

dEr.t Derivative time constant | OFF plus 1 to 200s Valid for PID control only

OFSt Calibration offset -50.0 10 50.0 C (-90.0 to 90.0°F) | Display value = measured vaiue + offset

SP.Hi Selpoint high limit Configured input sensor range Must be greater than "SP.Lo"

SP.Lo Setpoint low limit Configured input sensor range Must be less than "SP Hi"

H.ct Heat cycle time 0.210 60.0s Valid for PID control only, but for ON/OFF
{5s or more for relay output) control disables relay output if set to 4s

or less.
SP.rr Setpoint ramp rate OFF plus 0.1 to 50.0-C-min Self-tuning inhibited if ramping enabled.
(0.2 10 90.0 F'min.)

LP.br Loop break time constant | OFF plus 10 to 4000s

LinE Line frequency 50 Hertz: '50° Set {0 line frequency upon installation
60 Hertz: '60°

Display Messages

| Message | Display condition User action/comments |

LOOP STATUS MESSAGES

SnSr
FAIL

Sensor fail. Input open or reversed: measured
value outside of configured range

Venly input sensor and connections. Message
disappears when input signal is reinstated.

LP.br

measured value

Loop break. Output at 0 or 100% and measured
value moves less than 1.2 of "ProP" setting toward
setpoint within time setting of "LP.br’

Verity output device. fuses. wiring and heater.
Acknowledge by touching any key

measured value

Setpoint ramping In progress

Setpoint and "SP.rr” parameter

SP.rr still user-adjustable during ramping.
flasning Display overrange or out of specified accuracy Urit should not oe used in this range.
vaiue range

SELF TUNE MESSAGES

measured value

Self tuning in pregress.

Anrunciation only. Adjustment of setpoint and

tunE Message alternates with setpoint. PID values inhibited during seif tuning.
tung Self tuning operation nas failed because Acknowledge by touching any key. Remove
FAIL controller cannot maintain setpoint cause of failure: e.g. heater fuse biown. etc.
LinE Loss of controiler power during self-tuning Acknowledge by tcuching any key. Venfy
FAIL operation renders sampled data questionaole

power supply. Reinitate self tuning orocedure

SELF DIAGNOSTIC MESSAGES

tESt Internal self test upon power up Replace unit if all four 1's do rot ight up or
1111 fails to go ‘0 "8888"
Do not ‘cuch front panei during seif test.
8888 Display test after above self tesl. Lasts for User should verify that all digits and lamps light
8888 approximate'y 3 seconds. up 10 prevent errcneous readings.
EE Memory corruption. Message alternates with Verify and correct all parameter and configura-
FAIL measured value and setpoint

tior values. It display persists. replace umit.

J
without ramping

original
measured value

with high SP.rr

with low SP.rr

without ramping
with high SP.rr

with iow SP.rr

Power up*

Change in setpoint*

ime




220€-9%S (v12) :xed
P16%-07S (P12) 1L
926¥-v0/26 VO 'Buy BJUES
198118 3[BA 'S 6222
“ou| ‘SO!UOJ)OG[B uodmaN

‘Jun sy} apisut sped a|qesinss
-13sn ou aJe asayy Bunsa)

104 doyssjiom paddinbs Apadosd

B 0] P3ACWSJ PUB PaJo3UU0ISIP 8Q
pinoys A)ne; buiaq jo pajoadsns
SHUM "PSIB|OSI PUB JJO PAYIUMS 8q
pinoys pauiaduod juawdinba e

0] sayddns |E21138j8 8Y) ‘)Ne} B JO
uonebusaaul Aue Buluuibaq aiojeg
3718N0YL

40 IN3A3 3HL NI BHnCIElO(()Hd
(*ou

‘S31I0JBIOQET SISIIMIBPUN PUB
uonesodio) yoseasay jeninpy Aioj
-9B4 1ySN 8y} u)) “Aioyiny jueaa
-{81 8y Jo sjuawainbal ay) 0} wuoy
-UOD PINOYS UOE|BISUI UB 4ONg
‘(BaJe 8jES B U1 PalED0)| 8q AW
Jl@sH uawnisu ay) ybnouy usns)
uae)} ale suonneoald ajeudoidde
ssajun Base snop.tezey e ybnoiyl
Jo ojut sassed yaiym undd

B 0} pa}osuuod aq pinoys jonpoid
SO|U0J}03|3 LHodmaN ON "sesayd
-sow)e snopiezey o} }oalqns seale
Ul SN JOj 8|QB}INS JOU SI Jiun SIY |
S3IHIHdSONWLY SNOAHVZVH
"YOJIMS 108UUODSIP [BIIUBYISW

a|qelns B AQ payoeq aq sAeme
pinoys pue ‘Aiddns ay) Bunejosi
4O sueaw ajenbape Jou aJe SoBu)
PUB SHOS "9JUBUBJUIBW PUB
1eda) Buunp Bupjiom ajes moje
0} Ailddns 9y aul wouj walsks ay)
Bune|ost Joj sueaw yim papiaoid
2 pINays WaisAs [eo1123)8 A1aA3
SHOLVI0SI A1ddNS

‘101S1S81 S8l

-8s W | B yum desis 1sum ouseld
8AONPUOD JO [BjawW ‘papunolb

B JO SUBSW AQ 80BUNS ay} Lim
19BJU0D Ul |[auuosiad ayl Yiim 8.y
-INS BAJONPUOD B U pawiopad
8Q p|NOYS JUBWNJISUI PaAaa|sun
ue jo uone|ndiuew Auy ‘8A8s|S
S} WOJj PBAOLLBI UBYM JUBWNIISU!
auyi 0] abewep Jo sjuapiou} 8oNpal
snuyi pue (Qs3) abieyosip ouels
-01)08|3 PIOAE 0O} UaXE) 8Q PiNoys
a1en "sjuauodwod aA)ISuas
OljB}lS SUIBjuUOD Juawnijsul sy
SNOILNVYD3dd as3
‘(yiomawely

aujyoew ay) eia Buipunosb uo
Juspuadap Buiaq jo peaisut) 10}
-onpuod ajesedss e Aq papunoib
Aiiadoud aqg pinoys (siosuas iaylo
10) sgjdnosoway) o syieays
'2Jnsojoua |elaw papunoib e

Ul PaSO|ouUs 8 Jiun SIYy) 0} pajoau
-u09 juswdinba |8 Jey) papuaw
-w03J3al SI } ‘UoliBNSUI JO UMOP

sea.q Buisned 1ney jeusdlUl LB

JO JUBAS B} Ul SPJBZBY MO0US 3|9
-1ss0d pIoAE 0] "sinaand jeubrs ul
,dooj punoib, e jo 99us1IN200 3y}
Juanaud o) Asessadsu st siy] ,Bul
-1B0j}, JO PBIBIOS!I 8JB YIIYM SHND
-J10 [BUIBIUI SBY JUSWINIISUL Siy]
ONIGNNOYD

Juawnisy) painbyuod Ajjadosd
-Wi Ue woyy }Nsas pineo abewep
wawdinbs pue sso| Auadoud "l
-nfu; |lBUOSIBH 1081100 SI uoieInby
-u0D JUBWNJISU! BY) 1eul Ajuan 0}
Aungisuodsal s,48sn ay) st} ‘jsued
JuoJy 3y} wouy 8|qelds|ss 1esn

ale suonouny juawnysul Auepy
NOILVYHNDIINOD

‘sjeasajut Jeinbai je uoness

-do 1081102 10§ paYo8Yd 8q piNoys
Aay} pasn aJe syun Wiee ae
-1edas JO uonouUny WIEE J8||0Au0d
3y} Uayp “(SoouBISWNoND 8saY)
uy uoyaalod uayns anb Jou
ABW SJ8{|0JJUOD OJUI }JING UORJUNY
wuiee ay| :8jopN) -areudoidde

aq Aew se ‘yjoq Jo ssadoud 8y}
UMOP INYs O} 40 UOHEDIPU| WIER
aaib 0} pasn aqg Josuas jnduj umo
S} Yiim Jiun ajesedas jBuolippe
ue Jey) pepuawwodals AiBuons st
11 ‘jsuuosiad o} Ainfu; 10 *s|eualeW
J0 Aisuiyoew o) sbewep asned
pINoo ainjre} Juawdinba o0} anp Ja)
-aweJed pa|jo1u09 B JO UOIBIASP

BAISSa0Xa a1aym suoledidde u)
SWHVIV SLIWIT-40-1N0
‘sHun ay) jo sBuies
juauno pue abejoa yim aleins
-UsWWOI 8q P{NOYS SJOIONPUOD)
‘suone|nbal pue s3pod |BI0] puB
aonoeid poob jo spsepuess ajeud
-oidde 0] wiojuod pinoys Buuipp
"J98Ys SIY) UO BIEP UOIB|BISU!
8U} Yim 80UBpPIODDE Ut A1081102
JuN 8y} 108uu0d o} juepodwt St |
DNIHIM
‘pany ag (uondo ue se s|qe
-|IBAB) SJBA0D [BUIWLIS) JB3) JBey) p3
-pUBLIWODAI S| || “S|00} [B}SW puE
spuey uewny o0y ajqissadde buiaq
sped aal| Juaaaid 01 81NsOdUd
jelaw papunolb s|qeins e apis
-ul pa|ieisul 8G pinoys jun siy |
S1HVYd 3AIT 40 3HNSOTONI
(*J911ddns Jaylo Aue 1o
SOIUCLI08|3 LOAMBN WAl Jaylaym
‘adA) awes ayj jo juswdinba
jo13u02 |8 0} 8|qedldde aie pue
saidiound Buusauibua poob juas
-aideJ suononiisul asay| :8)oN)
1IN3INCIND3 SOINOHLD3 T3
1HOdM3N 40 3SnN
34VS HOd4 SNOILONHLSNI
:Buimojoy ay)
peas ases|d ‘soiu0Ij0a(g vodman
Aq payddns yun siy) Buioia
-18s 10 Bunesado 'Buijelsur a1058g
iNOILNVD

'SJ0}OBIUOD
|EOIUBYOBW SB UYONS S82IAaP

uo seam aonpal 0} ybnoua

abue| Ing ‘anjea painseaw ay)

jo 9|ddu sziwuiw 0} 8jqissod se
|leWS SEe 18S aq pinoys (4oid Aq
pajuasaidal) pueq sisalalisAy ay|
juawisnipe |04ju0d 440/NO

‘¢ dais 0} ob uay ‘s|qels si &Ny
-eladwsal [nuUn doid aseasoul

‘Jou }| “Jeadal pue aAoge ¢ dais

0} 06 ‘a|qels J| - 440 = 1| 18 .

;A1) ‘8|@eIsun s S| ainje
-1odwal 8y} §| - 440 = 1"43p 188 .

A1) ‘anunuod

suoie|19so §| ‘sdais (%60g>)
||BWS |BIBASS Ul 4O1d 8SBIOU|

1Ay uay)

‘SOSBaIIUI ||BWS [BIBASS JaYE

paaaiyoe 10U si A)IgeIS §| "po

-uad ayy uey) Jabuoy Ajybys aq

0} }'Ju| 8SEBIOUI 'UOIB||I0SO JO
pouad ay) uBy) JBLOYS SI ¥IU| §| -
:Buimoloy ayl A1) ‘Jou 4 ‘Juiodiss je
8|qeIS 2q mou p|noys dooj au] ‘g

(" 440 pauwim

8q 0} aney Jubiw y43p) "s|qeiS

si ainjeradwal iun sdays jlews

- U1} 43P 9SBBI03p Jou J| G O}
ob ‘aiqeis J} '9A" Ul =143P 18S P

‘Julodias ie 8|gelsS

s1 ainjesadwa) ayl iun sdais

(%0€>) |[eWS Ul J'ju| 8SB3ID

-ui Jou §| "t 01 0b uiodias

1B 9|gBIS S9W009q WaISAS §| L
X 2 1sed|iB IBM L = 1Uj18S '€

‘9|qels st ainjesadwayl

B} |UN JOJd ISBIIIU! 'l0U J| '€

0} ob (julodias je jou Alqeqoud)
8|qeIS j| 'V X L'} = d04d 18S 2

e
v

L

»'4—_L->|

"Jwodias ay) Inoqe
paiajuad aq A|I1ESSa28U Jou Aew
UOIIB|[1I0S0 SIY] ‘8njeA painseauw

3y} JO UONB}19SO 3yl 4O (f ) pouad
pue (y) spmydwe yead-o}-yead

9yl 9AI9SQQ0 “ 440 = 143P
PUB ' 440 = }JU| ‘WNWiu
= doid ‘ainesadwsa) Bunesado
[ew.ou ay) o} Jutodias 8yl 18s 'L
"BZIIQEIS (1M WaIsAs ay) !
99s 0) Juawisnipe yoea Jalje awy
Jo pouad juayns e ep (3 1ON
ainpasoud Bujuny jenuew qid
‘sabessaw Buiuny Joy a|ge)
sabessaw Agjdsig auy) 83s 'S
"1S1] pa19a101d 8Y) Ul PAMBIA
agq ued 4q-dT pue ‘ya3p
‘1'iuf 'dold 10} SBNBA 3YL b
‘pakeldsip
aq Jabuoj ou |im Juny ysiuy
o} uonjesado Buiuny ay) 104 IIepM '€
‘Aeydsip 18mo| 8U} Ul yse(j [[Im
abessaw 3un} a8y} "uo o} Junj
Bumas Aq Buiuny jjas aveniy; g
‘440 0} 188
Jou si anjea Buiuels ayy i pauiw
-1318p OS|E SI 1g°d 10} 8njeA 8y
T 440 =343p = 1)
19§ |0Jju0d Ajuo |euciyodoud Jo4
* 440 = ¥'Ju| 18S |01UC gd 104
" 440 = }113p 188 |OHU0I |d 104
‘¥43p pue
‘1U| ‘doad 1daoxa sisjpwesed
|Ie 40} sanjea ajeudoidde j8g - |
ainpasoud Buiuny jjes gid
'saJnpaoold
Buiunm esayt Jo sayne Buiwoped
810j8q 440 0} 4°dS 189S :3LON
‘SWaISAs 3AlISUaS
0] |ejUDWIIBP 3q ABW PBA|OA
-ul sabueyo days ay) ‘asuods
-a1 uoyequnyiad uo paseq
aJe aJay pajuasaid sainpasoad
Buiun) gid oM} 3yl :ONINHVM
SLNIWLISNray ANV ONINNL



