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ABSTRACT

A remote area gamma radiation monitoring system known as RAMS II,
was found to be so temperature-dependent that diurnal variations pro-
duced intolerably large output variations.

Addition of a themistor-resistor combination in the cathode cir-
cult of the electrometer tube successfully compensated for temperature
effects. The response of the modified system is constant within + 10 %
between 30°F and 80°F, as opposed to an original factor-of-3 variation
over this temperature range.



The Problem

The Jordan RAMB II Gemma Radiation Monitoring System, when used
in an out-of-doors experiment, gave radiation rate readings vhich
differed by a factor of 3 over the temperature range 30°F to 80°F.

Findings

Addition of a themmistor-resistor combination in the cathode cir-
cuit of the electrometer tube successfully compensated for tempersture
effects. The relgm of the modified system is constant within + 10 %
between 30°PF - .
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INTRODUCTION

Iarge-scale decontamination and radiological recovery experiments
wvere conducted recentlyl:2 during wvhich it was necessary to measure
continuously the geama dose rate at a number of key points in a fallout
target area. The "target complex" consisted of a 3-1/2-acre site at
Camp Parks, Californis, containing paved areas, buildings, lawns, gar-
dens, and other surfaces found in a typical residential area.

The t complex was contaminated to a gamms radiation level of
sbout 100 mr/hr at 3 £t above the ground by a uniform deposit of simm-
lated fallout. This synthetic fallout consisted of size-graded sand
pru%c which were tagged with the gammma-emitting redionuclides
Ba-1al%0, fThe remote area gamma radiation monitoring system* (RAMS II)
vas used to continuously measure dose rate, indoors and outdoors, for
a period of two weeks. Measurements were also taken with band-held
survey meters. During this time the dose rate wvas changed by weather-
ing (wvind and rein), by radioactive decay, and by various deconteami-
nation methods which were used to recover the area.

It soon became apparent that wide fluctuations in output indicated
by the RAMS II were caused by factors other than changes in gamms redia-
tion flux. An intensive investigation proved that the output fluctua-
tions were caused by atmospheric temperature changes. A temperature
change of 50°F (over the range 30°P-80°F) in one 2i-hr period caused the
output of the RAMS II t0 change by & factor of 3. The dose rate varia-
tions versus temperature are shown in the uncompensated curve in Fig. 1.
This error in dose reate readings could not be tolerated and corrective
action was required.

DESCRIPTION OF RAMS INSTALIATION

A 2i-channel RAMS II was installed with detectors located at stra-
tegic points, both indoors and outdoors, throughout the target complex.
The detectors were connected through multiple-conductor ceadles to con-
trol panels at a suitable central location. This RANS II System used

#Jordan Electronics Corporstion, Alhembra, Calif.
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Neher-White remote-monitoring elements, a control panel for all channels,
and e common power supply. The system was capable of detecting and in-
dicating the presence of gamme radiation over the six-decade intensity
range, 0.01 mr/hr to 10 r/hr, in two logaritimic ranges. The output of
each detector was recorded serially on & multi-channel strip-chart re-
corder. Individual channels could be read on & penel meter by means of
& manual switching system.

DESIGN AND INSTALLATION OF A TEMPERATURE COMPENSATOR

The Neher-White monitoring elements consist of a 50-1n.3 unsatura-
ted ion chamber and an electrometer tube mounted within the chamber.
The electrometer tube used in the monitoring units is a triode-connected
5886 with a floating grid, so mounted in the ion chamber that the grid
lead becomes the collecting element of the chamber (Fig. 2). In this
configuration incident gamma photons entering the chamber will produce
& logaritimic change in plate current proportional to the photon flux.

Plate current in this system is a function of the negative charge
on the control grid of the electrometer tube which in turn is dependent
on a number of factors. Those of interest here are ion current in the
gas volume of the detector, insulation resistance between the electro-
meter grid and the outer case of the ion chamber, and the electron
emission of the filament of the electrometer tube. If it is assumed,
for instance, that an increase in temperature causes insulation resist-
ance to decrease, which in turn causes the electron charge on the con-
trol grid to decrease in a manner identical to that which occurs when
the gas volume is partially ionized by incident gamme radiation, then
plate current will increase and an apparent increase in radiation dose
rate will occur. The uncompensated curve of Fig. 1 demonstrates this
action.

The plate current vs. filament voltage characteristics of the 5886
electrometer tube indicate that if the electron emission of the fila-
ment can be caused to increase with an increase in temperature, in a

manner that causes the grid to maintain a constant negative charge, then
compensation will be achieved and the system rendered temperature- -

pendent.

An examination of the properties of currently available temperature-
compensating devices (thermistors) indicated that several types were
suitable when used with the proper perallel irimming resistor. It vas



found that a close approximation to complete compemsation could be
obtained with a Veeco type 21D2 thermister amd & 50./1 variable trim-
ming resistance in series with the filament of the electremeter tube
as shown in Fig. 2. The compensated curve of Fig. 1 illustrates the
degree of compensatien achieved.

CALIBRATION ARD RESULTS

It wvas found by experimsmt that an imitial adjustment ef the vari-
able resistor im parallel with the thermistor for a total resistamce of
14 obms at 78°F weuld adequately (withim + 10 $) cover the temperature
range 30°F te S0°F. The system ceuld be made te eperate ever a greater
range by readjustment of the variable resister. After recalibratien eof
the system, test rums were made using small peint seurces of 7 radiatioam
to check the effectiveness of the modification im the actual imstalla-
tion. Iater, durisg a full-scale contamimatinmg evemt (Complex III),
temperatures were recorded at various poimts in the area and changes in
date compared to temperature records with the results (typical for all
detectors) shown in Fig. 1. Both curves are for the same detector amd
shov that the dose rate output variatioms were less thaa + 10 ¢ at any
point onr the scale.

DISCUSSION AND CONCLUSIOMNS

Introduction of the temperature-compemsating metwork mecessitates
a complete recalibratioa of the system, vhich is most easily dome with
the aid of & climatic simulator. The improvemeant attaimable, however,
is well worth the effort, simce the RAMS is effectively upgraded from
a qualitative dose rate imdicator to & quaatitative research tool.
Ignoring rate-energy-dependence imhereant in this type of system, the
tempersture-depeadent read-out errors at the extremes of 30 and 80°F
are within + 10 % of the dose rate imdicated at 55°.



170

160
150 -
Mo |-
130
@
F 3
~
a 120 |~
=
.u_n 10
-
8.l . )
b4 m /
rs- ]
r-1 -On
1
& 90 /
COMPENSATED
(COMPLEX m) .
80} .
70
60 UNCOMPENSATED
(COMPLEX IAGI)
50 1 1 l 1
30 40 50 60 70 80

TEMPERATURE (°F)

Fig. 1 RAMS II Performance With and Without Temperature Compensation



o8
T ——— /7 A T-
AMPHENOL
AN 3106A-145- 6S LRy

h78°u14 9

(1]
s & £,
2
o, Lppatt
+ E

SL5¢t g 254

LT & -FO®a  TERMINAL BLOCK JA

1(2|3[4|5|6|7|8(®

NN NN e

2|3 3|4 ANPHENOL. REMOTE UNIT

I r ~[ =T h Ms-6P
=1 Tl V_ — SR 90
A EE 83 poro——Ia

| o e o -0 'ON CHAMBER
i +ooo —f—*;:j 50 IN®
. Hloco | :i 5886

! i &l

l nepe LRI

[] 1
= m I

NEW
Lnoour."

Fig- 2 Schematic of Remote Detector




REFERENCES

1. W. L. Owen, J. D. Sartor. Radiclogical Recovery of land Target
Components - Complex I and Complex II. U. S. Naval Radiological
Defense laboratory Technical Report, USNRDL-TR-570, 25 May 1962 (U).

2. W. L. Owen, J. D. Sartor. Radiological Recovery of land Target

Components - Complex III. U. S. Naval Radiological Defense labora-
tory Technical Report in preparation.



Instruments

DISTRIBUTION
Copies
NAVY
1-3 Chief, Bureau of Ships (Code 335)
4 Chief, Bureau of Ships (Code 320)
5-10 Chief, Bureau of Ships (Code 685C)
11 Chief, Bureau of Medicine and Surgery
12 Chief, Bureau of Naval Weapons (RRMA-11)
13-1 Chief, Bureau of Yards and Docks (Code %)
15 Chief, Bureau of Yards and Docks (Code C-400)
16 Chief of Naval Operations (Op-O7T)
17 Chief of Naval Research (Code 104)
18 Commander, New York Naval Shipyard (Material lab.)
19-21 Director, Naval Research Laboratory (Code 2021)
22 Office of Naval Research (Code :.23
23-32 Office of Naval Research, FPO, New York
33 CO, U.S. Naval Civil Engineering Laboratory
34 Commander, Naval Air Material Center, Philadelphia
35 Naval Medical Research Institute
36 U.S. Naval Postgraduate School, Monterey
37 CO, Naval Nuclear Ordnance Evaluation Unit (Code 4011)
38 Office of Patent Counsel, San Diego
39 Commandant of the Marine Corps
40 Commandant, Marine Corps Schools, Quantico (CMCLFDA)
AR Director, Landing Force Development Center
ARMY
42 Chief of Research and Development (Atomic Division)
h3 Chief of Research and Development (Life Science Divisiom)
&l Deputy Chief of Staff for Military Operations (DGM)
45 Deputy Chief of Staff for Military Operations (CBR)
46 Office of Assistant Chief of Staff, G-2
N Chief of Engineers (ENGMC-EB)
&8 Chief of Engineers (ENGMC-DE)
49 Chief of Engineers (ENOCW)
50 C3, Army Materiel Command (AMCRD-DE-NE)
51 CG, Ballistic Research Laboratories
52 Ca, USA, CBR Agency
53 President, Cheaical Corps Board

7



54 CO, Chemical Corps Training Command

55 Commandant, Chemical Corps Schools (Iibrary)
56 CG, CBR Combat Developments Agency
57 CO, Chemical Research and Development ladboratories
58 Cozmander, Chemical Corps Nuclear Defense Laboratory
59 Hq., Aray Environmental Hygiene Agency
60 CG, Aberdeen Proving Ground
61 Director, Walter Reed Army Medical Center
62 Hq., Army Buclear Medicine Research Detach., Europe
é3 CG, Combat Developments Command (CDCMR-V)
64 CG, Quartermaster Res. and Eng. Command
65 Hq., Dugway Proving Ground
66-68 The Surgeon General (MEDNE)
69 CO, Army Signal Res. and Dev. Laboratory
70 CG, Army Electronic Proving Ground
P8 CG, Engineer Res, and Dev. Laboratory
72 Director, Office of Special Weapons Development
3 CO, Watertown Arsenal
Th CG, Mobility Command
75 CG, Munitions Command
76 CO, Frankford Arsenal
Y4 CG, Army Missile Command
AIR FORCE
78 Assistant Chief of Staff, Intelligence (AFCIN-3B)
79 CG, Aeronautical Systems Division (ASAPRD-NS)
80 Directorate of Civil Engineering (AFOCE-ES)
8l Director, USAF Project RAND
82 Commandant, School of Aerospace Medicine, Brooks AFB
83 Office of the Surgeon (SUP3.l), Strategic Air Command
84 Office of the Surgeon General
85 CG, Special Weapons Center, Kirtland AFB
86 CG, Special Weapons Center (SWRB)
87 Director, Air University lLibrary, Maxwell AFB
88-89 Commander, Technical Training Wing, 3415th TG
90 Hg., Second Air Force, Barksdale AFB
9 Commander, Electronic Systems Division (CRZT)
OTHER DOD ACTIVITIES
92-94 Chief, Defense Atomic Support Agency (Library)
95 Commander, FC/DASA, Sandia Base (FCDV)
96 Commander, FC/DASA, Sandia Base (FCTG5, Library)
” Commander, FC/DASA, Sandia Base (FCWT)
98-99 Office of Civil Defense, Washington

100-101 Civil Defense Unit, Army Library
102-111 Armed Services Technical Information Agency
12 Director, Armed Forces Radiobioclogy Research Institute



AEC ACTIVITIRS AND OTHERS

Research Analysis Corporation

Texas Instruments, Inc. (Mouser)

Aerojet General, Agusa

Aerojet Ueneral, San Ramon

Allis-Chalmers Manufacturing Co., Milwaukee
Allis-Chalmers Manufacturing Co., Washington
Allison Division - GMC

Argonne Cancer Research Hospital

Argonne National Laboratory

Atomic Bomb Casualty Commission

AEC Scientific Representative, France
Atomic Fnergy Commission, Washington
Atomic Energy of Canada, Limited

Atomics International

Babcock and Wilcox Company

Battelle Memorial Institute

BOCI'., Roland Fo, Inc.

Beryllium Corporation

Brookhaven National Laboratory

Bureau of Mines, Albany

Bureau of Mines, Salt lake City

Carnegie Institute of Technology

Chicago Patent Group

Columbia University ?hnm)

Columbia University (Rossi)

Combustion Engineering, Inc.

Combustion Fngineering, Inc.(NRD)

Committee on the Effects of Atomic Radiation
Defence Research Member

Denver Research Institute

Dow Chemical Company, Rocky Flats

duPont Company, Aiken

duPont Company, Wilmington

Edgerton, Germeshausen and Grier, Inc., Goleta
Edgerton, Germeshausen and Grier, Inc., Las Vegas
Franklin Institute of Pennsylvania
Fundamental Methods Association

General Atomic Division

General Dynamics/Astronautics (NASA)
General Dynamics, Fort Worth

General Electric Company, Cincinnati
General Electric Company, Richland

General Electric Company, San Jose

General Electric Company, St. Petersburg
General Nuclear Engineering Corporation
General Scientific Corporation

Gibbs and Cox, Inc.

Goodyear Atomic Corporation




Hughes Aircraft Company, Culver City

Iowa State University

Jet Propulsion Laboratory

Knolls Atomic Power Laboratory
Lockheed-Georgia Company

Lockheed Missiles and Space Company (IASA;
los Alamos Scientific Lsboratory (library
lovelace Foundation

Maritime Administration

Martin-Marietta Corporation

Midwestern Universities Research Association
Mound laboratory

NASA, Lewis Research Center

NASA, Scientific and Technical Informstion Facility
National Bureau of Standards zmbr )
National Bureau of Standards (Taylor
National lead Company of Chio

Nevada Operations Office

New Brunswick Area Offiee

New York Operations Office

New York University (Eisenbud)

Nuclear Materials and Equipment Corporation
Nuclear Metals, Inc.

Office of Assistant General Counsel for Patents
Phillips Petroleum Company

Power Reactor Development Company

Pratt and Whitney Aircraft Divisiom
Princeton University (White)

Public Health Service, Washington

Public Health Service, las Vegas

Public Health Service, Montgomery

Rensselasr Polytechnic Institute

Sendia Corporation, Albuquerque

Sandia Corporation, Livermore

Space Technology laboratories, Inc. (MASA)
Stanford University (SLAC)

States Marine Lines, Inc.

Srlvania Electric Products, Inc.

Tennessee Valley Authority

Union Carbide Nuclear Company (ORGDP)

Union Carbide Nuclear Company (ORML)

Union Carbide Nuclear Company (Padwcah Plant)
United Nuclear Corporation (NDA)

U.S. Geological Survey, Denver

U.S. Geological Survey, Memlo Park

U.S. Geological Survey, Washington
University of California lawrence Radiation lab., Berkeley
University of California Lawrence Radiation Lad., Iivermore
University of California, los Angeles
University of California, San Francisco
University of Chicago Radiation Laboratory

10



265
266
267

269
272-275
276
277
278
279

281-305

306-350

University of Hawaii

University of Puerto Rico

University of Rochester (Atomic Fnergy Project)
University of Rochester (Marshak)
University of Utah

University of Washington §Geballe)
University of Washington (Rohde)
Westinghouse Bettis Atomic Power Laborato;
Westinghouse Electric Corporation (Rahilly
Westinghouse Electric Corporation (NASA)
Western Reserve University (Friedell)
Western Reserve University (Major)

Yankee Atomic Electric Company

Technical Information Extension, Oak Ridge

USNRDL
USNRDL, Technical Information Division

DISTRIBUTION DATE: 21 Jamuary 1963

11



Q314ISSYIONN

*38uea aumwiadwan sy 1940 uopelEa g-jo

-301083 1eurfiio ue o3 pasoddo se * 4008 PU® 3,0€ UIIMIAQ 90T F UIYIIM JURISUOD
51 waisks payrpow Y1 Jo Isuodsa1 YL °R093yJe anaviadway 305 paesuad
-wod A[[Ys$a200s aqM 1212WONII? Y3 JO INDID SPOYILd 9 U] VOPBUIGLUOD

QILIISSYIONN

*a8uw1 armgesadwas s 1940 uopEyIRA £-jO

-3010¢3 (euiBio uv o) pasoddo se ‘4 0g pus 45,06 UIM13q %0T ¥ UFYILM JURISUOD
s1 Wwaishs paypow a3 jo Isuodsaz syl °s399)y9 armeradwen o) paesuad
-wod A[INJs$e00Ns aqM 193UIONDI|D YL JO IFNOIID IPOYIED Y3 U} UORTUJQUIOD

AIMdISSVIONN

‘v°d ‘hsa0n

‘sudWaLe

‘suon

‘uonexired

et A A
2amIsUas amgeladwa]l -
suoneoddy - sioisisay
-eo11ddy - sioastwiayy

= SIIUNOO vWwweH -

- =

(3940)
30151891-303S]LIIAY3 € JO UORIPPY
*suopeirea ndino
981 L1qese101u; paonpoad suoprejaea
1eumIp vy wapuadop-amviadian
0s 24 01 PUNO) SeM ‘1] SN VY S® umOUY W3shs
Sujloijuow uonepel TWWES vare owal v
Q31dISSYIONN
*$§213  csmip "d p1 €961 39QWIAON Lg
£9a0D *V°d A9 WILSAS ONINOLINOW YN VD
VIV JLONR ¥V 30 3DONIAN3d3d-FUNLVidd
-3l 304 ONLLYSN3IdWOD J4O0 AOHLIN V
$09-d.L-TQUNSN
fio1e30qw] Isuzjaq [vo)BoloIpRy [RARN

Q3IdISSYIONN

"SlILL

*SIURWID

*suon

‘uonexeD

2AnTsUDs aimeradwal ¢
suoneoyddy - siois1s9y

-eonddy - sioisjwieyl

= $INUNOD TWILUTS

‘I
‘v'd .%0>OU .

(3240)
10151531 ~J0ISTLLISYL € JO UORIPPY
*suopelrea ndano
98| Liqersjo1ur paonpoxd suopeyrea
jeumyp ey) Juspuadap-ameradiuan
0s 2q 01 pPUNO} S¥M *JI SN VY §8 umowy wsks
Supoijuow uonejpes ewwes e owal ¥
AaldISSYIONNA
‘o1z sl "dpl €961 I9QUIFAON L2
L3400 *v'd &9 WILSAS ONINOLINOW VWNYD
VRV ILONN V 30 IDONIANIdIQ - NINL VY
WAL 304 ONLLYSNIdWOD 40 AOHLIN ¥V
$09-UL-IMINSN
Kioye30qe asuajaq [eoBororpwy [vAEN




R S TIMRES e  rs s v oo 1t

J3IEISSYTONN

*38ues amesadwa spp 1940 vopelrea g-jo

-3030¢e3 [euiSiio ue oy pasoddo se ‘408 PUR d4,0¢ U99MIAQ 90T F UJYIIM JUBISUOD
s1 wa1sks pay1pows 3y Jo Isuodsal 3yl *N199))9 amesadway 105 parvsuad
-wod £[[nyssa00ns 3qM 1NIWONIIL? Y JO IINOIO IPOYIED 33 U} UOTITUIGUIOD

Q3I4ISSVIONN

*aBues aumzesaduian spp 1940 UORELIEA g-jO

-30108j [eulBio ue 03 pasoddo se ‘4508 PUT 4,0€ UIIMIAG %OT F UTYILM JULISUOD
57 wasks paypow 3y jo asuodsal ay] *£199)y9 axmesadwian 10§ paresuad
-wod A[[nyss300ns QM 1IFWONDI[P Y3 JO INDID IPOYIEd I} U] VONFUUIOD

QdLdISSVIONN

*SIUIWID

*suon

-uonexed

L v
.<.A~ ->0>°U .

2anIsuss amedwal -
suoneonddy - sioisisoy ¢

-eonddy - sioistwrayy -

= SI31UN0D ewuresn -

(1:240)
JO151$31 ~J0ISTULID ® JO UORIPPY
*suoperea ndino
981e; Liqeaeioam; paonpor suopejrea
Tewmp ey Juapuadap-aimeradwia
0s 2q 03 pUNOj s¥M ‘]I S VY $® UMOWy wisks
Supoifuow voneipes vwwies vare ow v
QaHISSVIONN
*§)21g sy "d pl  £961 3AqWAON L3
43400 *v°d 49 WILSAS ONRIOLINOW YA YO
VRV ILONN V 40 IDNIAN3dI~TUNLVIId
WL 304 ONLLYSNIdWNOD 40 AOHLIN V
$09-dL-1dUNSN
Lioyeaoqe Isuapeq (eorBojopwy [eACN

AaIdISSVIONN

*SIUWYD

*suon

‘uonpexMqi®d

PR
‘V'd -%0>°U .

aapIsuas amesadway -
suoneonddy - siosisoy

-eonddy - sioasywreyy -

= $INUNOD TwWwwesH -

(33A0)
30151821 -I0ISJULISY) © JO UORIPPY
*suopeeA ndino
afre; L1qeseioiuy peonpoxd suoperrea
[eumnjp 1%yl Judpuadap-ammyeradwa
0s 2q 01 PUNO} SEM ‘JI SN VY 5® UMOW| Wisks
Supoijuow uoneipes vwwied vare owal v
d3adISSVIONN
‘o1z snl "d pI  £961 qQWAON L3
42403 *¥°d &9 WILSAS ONINOLINOW YW YO
VRV ALONI V JO FONIAN3JIA-NNLVIId
WAL 304 ONLLYSN3IdNOD 40 QOHLIN V
$09-UL-TAUNSN
L1o1e20qe 3suajaq [eo1Boro1pwy (AN




d3MISSYIONN

*s8ur1 aargesadwan spQ 1940 UORELIEA g-jO

-3010¢; reuipio we 01 pasoddo se ‘4 og pue d,0€ U99M13q 90T ¥ TIIIM JURISUOD
s1 wasks payipow Iy jJo Isuodsaa 9yl 519932 urmgeradwiay 10) paresuad
-wod A1Nyssa00Ns QMU IAIFWONIIP Y3 JO IINOIIO IPOYILI Yl U] UORPUIGLLOD

Q3LISSYIONN

*38ue1 axmeradwa) spQ 2940 UORTLIRA g-jO

-3010%3 [eujBpio uv 03 pasoddo s¥ ‘4,08 pue 4,06 UIIMIAQ %OT F UJYILM JURISUOD
§1 Wwasks payjpow I jo asuodsaa SYL K199y umviadwas 10j paresuad
-wod A[{ryssa00ns aqny IIIIWONII? I JO IINDIIO IPOYIED P U UORTUIQUIOD

QIISSYIONN

- SUIWID

‘suon

-uopeqIED

B U9
‘V'd .%0>OU .

2ANISUYs ameldwal -
suoneonddy - s1015159y °

-eonddy - sioistwzoyl

- $I91UNOd BWIWIED °

(3900)
10151821 -301S]UIIA ® JO UORIPPY
*suopeirea ndino
281%] L1qeasio1u; paonpoxd suopejrEa
[eumyp 13 Juapuadap-ameradwa
0s 3q 01 PUNOJ S¥M *I] S VY ST umowy| waisks
Supoijuow uoneipel vwwes vore aowal v
d3aidISSYIONN
‘ga3g csmp dpl €961 IIQWIAON LT
Aan0D "vV°'d &4 WALSAS ONIOLINOW YW VD
VIV ILON V 30 IDNIAN3dIA- UL VH3d
“W3L 304 ONLLYSNIdJWOD 30 AOHLIN V
$09-UL-1QUNSN
fioyesoqe asuajaq [#a180101pwy 1vATN

AaIdISSVIONN

* SIUDWDD

*suon

‘uonexyeD

b
‘V°'d .>0>OU .

ANISUDS axmeradwal, -
suoneoyddy - sioisisay °

-eonddy - sioispwIeyy

= $IIUNOD Twwes °

(3900)
JOIS$21-I0ISJULIAL} ¥ JO UORIPPY
*suopeirea ndino
a81e; Liqeraj03u; paonpoxd suoperzEA
[eump eyl Juapuadap-aimeradwan
08 9q O3 PUNO} SEM ‘] SN VY 5® uMmowy wasks
Supozjuow uopepel ewwed vore owa y
da3aldISSYIONN
‘g1 g sy "d pT €961 39QWIAON LZ
A3a0D v°d 49 WILSAS ONNOLINOW YW VO
VY ILOWN V 40 IONIAN3d3IA - NINLVY3d
3L 304 ONLLYSNIdNOD 4O AOHLIN V
$09-UL-I@MINSN
fio1e0qe 9suayaq [eorBojolpey [vAEN




Q3IMEISSYIONN

-a8uws armessdwal s 1940 BOREIRA g-JO

-3010%j [euiSpo uv 03 pasoddo se ‘3508 PUT 3,0¢ US9MIAq %0T F URI}M JURISUOD
51 wasks paypow a1y Jo asuodsal 3yl "N29)je aumesadwar 05 parvsuad
-wod [1nyssa0ons qMm IIWONIIY P JO MDD IPOYPTD AP U] UORPUWOD

QadISSYIONN

*a8ues aamesadwal spp 3940 BopRLIEA g-jO

-3030%} [vuyBa0 uv 03 pasoddo se ‘4 0g pue do0€ U99M13q 0T ¥ URPIM JURISVOD
57 waisds paypow P Jo asuodsal YL "RNI9Ye umeiadwa 05 paresuad
-wod A[[y$$300Ns 3qM 19IWONII? Y JO INIIO IPOYIEd Y U] BORPURLWOD

*suon

“uonexqIed

-eonddy - siostwizayy -

- SIJUNOD vwrwIes °

V3§V 3LOWI V 30 3DNIAN3d3d-FUNLVI3d
“W3L 304 ONLLYSN3dWNOD 40 AOHLIN V
$09-UL-1QUNSN

Kaoyesoqe] asuayaq 1ediBororpwy [eaeN

*suop

‘uopexyeD

-voniddy - ssowsquizayy -

= $INUNOD rwILI®Y -

(1340) (3A0)

QILISSYIONA 30151891 ~201S]WIIA ¢ JO UORIPPY QaldISSVIONN 20151821 ~J0)ULINR ¥ JO UORIPPY
*suopvLEA ndino ‘suopepwa ndino
981e] Aiqesei01u] paonpoad suopepma a8re; Ljqesai00u] paonpoxd suopeyEa
Teump 3w Juapuadap-ammeiadwa feunp 10 Juapuadap-aimezadwan
il “n 05 3q 03 PUNOj S¥M ‘II SINYY ¢ UMOD wWwaisks L 08 9q 01 PUNO} SEM ‘[I SINVY 5S¢ UMOWY Waysks

‘y°d ‘haa0n °1 Supoiyuow vopeipes vwiwes varw sjowas v ‘y°d ‘Kanop - Supoiuow wopepes emured vare owas v

- SIUWIR Q3HISSVIONA ‘QUAWIED QaLdISSYIONN

sanysuss ameredwa] ¥ ‘g1 soqiy *d 1. €961 IIQWIAON L2 JanIsuas aameradway ¢ ‘g1z csoqp "dypl €961 2qWIFAON L3
suopeonddy - soisysay “g £340D *v°d 44 NILSAS ONRIOLINON VWAYVD |suopeopnddy - sioisisay - K2a0D *v°d & WALSAS ONROLINOW YWNVD

VRV ALOWR V 40 3DON3AN3d3a-IWLLVIEd
“W3Ll ¥0d ONLLYSN3dNOD JO GOHLIN V
¥09-4L-1aQuNSA

Kioyea0qe asuajeq reorBoropey (vaEN




