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+ 1.0 INTRODUCTION

T g e
=

This Performance Specification establishes the requirements for

.

ti.phe design and performance of the solar domestic hot water systems to
n be delivered. It designates the Interim Performance Criteria applicable
tc the above systems and defines any deviation<, if required. The
appendices specify the performance for each type and size system and

the installation drawings.

2.0 APPLICABLE DOCUMENTS

i
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2.1 Government Documents

Interim Performance Criteria for Solar Heating and Combined

Heating/Cooling Systems and Dwellings, January 1, 1975. U.S. Department

= of Housing and Urban Development

2.2 Contractor Documents

Direct Heating System (Frost Cycle), Dwg. #ESS-3, 15 Nov 76.

Direct Dump Option, Dwg #ESS-5, 15.Nov 76.
2.3 Other Documents .

3.0 APPLICATION OF INTERIM PERFdRMANCE CRITERIA BY TYPE OF SYSTEM

The application of each paragraph of the Interim Performance

Criteria to each type system is provided in the following table.
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TABLE | REVILIOM
DATE — fﬁddn /7, -
RESIDENTIAL SYSTEMS |NTER|M PLRFORMANCE CRITERIA SUMMnRy
ET...,...OF......
ALELICATION JYEE BYRYR2AR,
A~ APPLICABLE TO 8YSTEMS INDICATED H ~ HEATING
I ~ APPLICABLE TO 8YBTEM AND bUlLﬂvNﬂ ~ HEATIHG ANO COOLING
NA ~ NOT APPLICABLE HW - HOT WATER
TYPE
RECIDENTIAL INTERIM , RESIOENTIAL INTE TYPE
PERFORMANCE CRITERIA SYSTEMS ,.gﬂm,mlhc'g'cg,%mA ., SYSTEMS
PARAGRAPH H ne | mw PARAGRAPH H He | hw
1.1 H and HC System | A A A 11,31 Collector Efficiency | A A A
Performance ,
1.4 Thormal Storaga A A A
1.1.1 Heating Design I 1 NA '
Temparaturos 1.4,1 Storage Capacity and A A A
Rate
1.1,2 Coanling Design NA I HA
Tewnniainies 1.5 Habitability of A A A
Occuptind Spacas :
1.1.3 Relat{ive Humid- b 1 RA _
ity 2nd Hater V‘p“' ' 1,5,1 Haat or Humidity i 1 I
Preasura Transfer Effects
1.1.,4 Solar A A A 11,6 Ensrgy Transport A A A
Contribution Effictoncy’
1.1.3 Operation Al A A 1.6,1 Thermal Losses and | A | A A
Impa{rment Electrical Power '
1.2 HW System ‘A A A 1.7 Control A A A
Subsystem Parformance ' . _
1.7.1 TInstallation lnd A A A
1.2.1 Water Design , I I b4 Malintenance
Temporature » .
) 1.7.2 Manual Adjustment - A- A A
1.2,2 Storage Denign A A A -
Capacity 1.7.3 1Iahabited Space A A NA
4 Temperature '
1.2,3 Ssolar A A A ,
Contribution 1.7.4 Hot Water Temperature| A A A
1.2.4 Operational A A A 1.8 Auxilinry Energy A A A
Impairment . ‘
1.8.1 Desiga Loadas ' A A A
1.3 Collactor A A A . . o
Parformanca

e IX

ORIGINAL PAGE IS
2 OF POOR QUALITY
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, sPECIricATION v . OHC 3013
TABLE | REVISION ... o
CONTINUATION B LY DATE . 19 Jan /7
RESIDENTIAL SYSTEMS, INTERIM PERFORMANGE CRITERIA SUMMARY
: seer.2_of.6
TYPE TYPL
RIEID IAL INTERIM RESIDE A
PERFGRMANCE CRITERIA | EYSTEM PERFORMIAE Tl ERIA srsTEMS
i PARAGKAFH H HC | Hw PARASRAN He | Hw
} 2.1 Systom Danign A A 2,3.2 Presaure Test: A A A
Conditions , Potable Watar
2,1.1 Equipmant A A A 2,3,3 AMr Transport Systems| A A A
Capabilities
. 2.4 Collector Adjustment A A A
2,1,2 Noisa ox A A A
Erosion~-Corxosion 2,4.1 Orfentation and Tilt A A A
2,1,3 Operating A A A 2.4,2 Mutual Shnadowing A A A
Conditions .
. 1 2,5 Subsystem Isolation A A A
2.,1,4 Fluid Flow A A A
{n Collectors 2,5.1 Shutdewn {n Multie A A A
. family Houning
2,1,5 Entrapped ‘Alr A A A :
2.6 Hoant Transfer Fluid A A A
2,1.6 Thermal Expan- A A A Quality .
sion of Fluids
2,6,1 Liquid Quality A A A
2,1,7 Pressure Drope A A A :
2,6,2 Alx Quality A A A
2,1.8 Condensata NA A NA
Removal 2,6,3 Fluid Quality A A A
2.2 Mechanical A A A | 2,6,4 Freexing Protection '| A A A
Stressas ,
2.7 Piping Supports A A A
2.,2,1 Vibration A A A )
Stress Levels : 2,7.1 Applicable Plumbing A A A
Standards .
2.2 2 Vibration from A A A
Moving Parts 2,8 Excessf{ve Pressure A A A
and Temperature Protection
2.2.3 Water Hamner A A A .
. 2,8,1 Reliaf Valveas and A A A
2.2.4 Vacuum Relief A A A Vents
Protection )
3.1 Structural Dasign A A A
2,2.5 Thermal Changes | A A A Basis
2,2,6 Flexible Joints | A A A 3.1.%7 Applicable Standards A A A
2.3 Leakage A A A
Prevantion
2.3.1 Pressura Test: A A A
Konpotable Fluids

R T

SRR A

i




e

TABLE |
GONTINUATION BHLRY

Page

4 of 14

SFECIFICATION WO, . SHC 3013,

REVISIO
DATE ,,

Nogaiyr——

RES|DENTIAL SYSTEMS, INTERIM PERFORMANCE CRITERIA SUMMARY

EET 00 b
RECIDENTIAL INTERIM AL ¥ RECIDTNTIAL INTERIM o
PENFORILANCE CRITERIA v FERBQY,ZAALAN ORITERIA BYSTRLT
PARAGRAPH H | ne | mw FARAGRAFH H | Ho | hw
3.1,2 Borvice Loads A A A 3,8.2 Constraln Loads A A A
3.2 Yailurs Loads A A A 3.9 Ponding Condition A A A
and Load Capacity
3.9,1 Dasign Provisions 1T A A A
3,2,1 Ultimata Load A A A
Combinations 4.1 Plhmbing and A A A
Floctrical Inatallation
3.2,2 1Ice Loads A A A
4.1,1 Plusbing Codus A A A
3,2,3 Vehicular Loads ] I X X .
. 4.1.2 Xlactrical Codes A A A
3.2,4 Yload Capacity A A A
4,2 rall-safe Controls A A A
3.3 Damaga Control A AL A
) . ) 4,2,1 Bystem Faflura A A A
3.3,1 Registance to A A A Prevention
Dimage )
. } 4.,2,2 Autowmatic Pressura A A A
3,3.2 Olaxing Dasign A A A Reliaf Valvas
3.4 Cyclic Loads, A A A 4.3, FPirve Safaty A A A
3.4.1 Deflection A A A | 4.3.1 Applicablae Fire A A A
Linitatione Standards
3.5 Cutting of 1 I 1 4,3.2 ranatrati{ons through X 1 1
Structural Elemants Fira Ratad Assscblies
3.5.1 Design 1 I 1 4,4 Toxle A A A
Provisions
‘ 4.4.1 vProvisions of Catch A A A
3.6 Crasp and I 1 I Basine
Ra#{dual Daflection
4,4,2 Datact{on of Toxic A A A
3,6.1 Deflaction I I I | and Flxmwible riutds
Limftations i i
. . Bafn ¢
3.7 Hail Resistance | A A A i ! !
_ ' 4.5.1 Xmargency Egross b I Iy
3.7.1 Ha{l Sire and A A A and Access
Loading
‘ 4.5.2 ldentiff{cation and A A A
3.8 Constraint A A A Location of Controls
Loads .
. 4.6 Protection of Potaxblal A A A
3,8.1 Foundation A A A Water and Circulated Alr
Sattlement ‘

Eeuen |
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RES\DENT!AL SYSTEMS, INTERIM PYRFORMANCE CRITERIA SUM

Q‘Xn.é,.or H.4

MJAI‘:‘LQM

+

&

' A AFPLICABLE TO SYXTEME INDICAYED
| = APPLICABLE TO SYSTEM AND nucwmo

NA - NOT APrLICASLE -

.IXLLL‘GLIM.CL

! H = HEAYING

HC - HEAYIRG AHD CDOLIRG

H¥ - HOT WATER

TYPR TYPE
ARESINENTIAL INTEAIM RESIOEHNTIAL INTERIK »
PERFORMANCE CRITERIA | SYSTEMR ugnfoﬁﬂﬁm} cnfrcmA SYSYERS
PARAGRAPH H chl W | PAHAQ H N
4.6,1 Contamination A A A 5.2,4 Leuklga ) ¥ A 'y
by Hatarials | 5.2,5 Datarioration of Al ala
4,6,2 Saparation ' A A A Gaskats and Gaxlants
of Circulation Loopa 5.2,6 Transafsaion A Al A
46,3 Backflow A A A Loseas Dua to Outpassing
Pravention 5,3 Chemical Compatibility | A AL oA
4.6.4 Growth of Pungd A | ©f Componants
5.3.1 Matar{als/Transfer A vy A
4,7 Xxcessiva A A A
furfacs Tamparsturas Fluid Coupatibility
4,7.1 Yrotaction da A ja +3,2 Corrosfon of A Al A
from Hoatad Cotponants ' "‘m‘l“‘ Hatdrials
) 5.3,3 Corrosion by A A A
5,1 Xffecta of A A A )
Extarnsl Xnvironoent Leachabla Substance '
5.3.4 Effacts of Dicoa= Al A A
5,1,1 Solar A A, A ,
Dagradation position Produate '
5.4 Cowponsnts Involving A A A
5‘.1.2 '30‘.1 COX'I'PU:(OI! A A Hoving :frtl :
3.1,3 Adfrborne A A S5.4,1 Wear and ratigue A A A
Follutants
_ 6.1 Accossibility for A A A
5.,1.4 Dirt Retention A A A Maintenance
on Covar Plate Surfléu 6.1.1 Access for Systes A A A
5,1.% Abras{va Weay A A Ma{ntenanca
$.,1.6 Fluttaring by A A A 6.1.2 Access for System A A A
Wind ° Konitoring i :
5.1 Texperaturs and A 1 A |'A ]6.1.3 pratnfng and A A | a
Prassura Resistance Filling of Liquids
5:2,1 Themal A A A |6.1.4 Flushing of Liquids A A A
Dagradation Subsystans P
5,2,2 Detarforation A A A 6.1.5 riltars A A A
of Haat Transfar Yluids 6.1,6 Potable Wetar A A 1.
5.2,3 fThermnal Cycling A A A |[shutoff
Strassas

~r

ORIGINAL PAGE IS
5 OF POOR QUATITY

e

© st agp 20




B

T s AN (] R

P d

»

Page _6 ___ _of 14

SFECIFICATION NO, wéy.c-w—_,sgli
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RESIDENTIAL SYSTEMS, INTERIM PERFORMANGE CRITERIA SUMMARY -

cu:quL.or@»
~ APLICATION o ' YRR EYSTENN '
]
A = APPLICABLE YO SYSTEME INDICATED H = NIATING
4 - APPLICABLE TO SYSTEM AND GUILIANG HC — HEATING AN ODOLING
NA = NOT AMLICADLE - HW ~ HOT WAYER

*

TYFPK

RESIDENTIAL INTERVA EYETEMS
PERFORMANSE CRITERIA '
6.2 Installation, A A A
Oparatfon apnd Hainte~
nance Manual
6.2,1 Yostallation A A A
Tnetructions
6.2,2 MHaintenance A A A
and Opavation
Insteuciions .
6.2, MHaintenance A A A
Plan ‘
€,2.4 Raplacemant A A A
Yarts v
6.3 Repair and A A A
gsarvics Parsonnsl ' N
6.3,1 XNaintenance of A A A
H and HC Systems
6,3,2 Maintanange of A A A
W Systom
7.1 Dasign I
7.1.1 Dwalling Dasiyn 1
7.1.2 Mobila Homa I I I
Donign .
7;1-3 Sita Dﬁﬂiﬁn 1
7.1.4 Passive Uze of I 'I
Solax Epargy _
7.2 Adequatae Space 3 b 4 X
7.2.1 Collestor Area | I I 4
7.2,2 Sstorage Araa X X I
7.2.3 Utility Chases 1 1 1
7.8 Functioning X I X
of Dvulliné Sita

RESIDENTIAL IKTERIM
PERFORMALCE CRITERIA
PARAGRA ‘

N LIRS Ok I -

7.3:1 sPlOﬁ Ul.

7.3.2 Shading of Adjecent
Strueturas

7.3,3 Inpsat on
Environmant

7.3.,4 Viaw

8,1 TInterfarencs with
Machanical Oparation

8.1.1 Blockafe of Solar
Subsystem

8.1,2 Shading of
Collactor

8,1.3 SBansor Loc:tiai .
8.2 Moechanical amsd

Eleactrical Yunstioting of ',

Dwalling and 8ike
8,2,1 Exhaust and Venting
8.2.2 Utilitiee

8.3 Mechadical and
Electrical Functioning
of Connectioas

8.3,1 Plumbing
Connsot{ons

8.3,2 RElectrical
Connect{ons

9.1 sStructuxal
Intagrity

9.1,1 Movemant in
Adjacent Structuras

9,2 Structural
Intagrity of Dwalling .

i
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' . 13.1,1 Dwalling I I I
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4.0 DEVIATIONS FROM INTERIM PERFORMA'.CE CRITERIA

No deviations required.

5,0  GOVERNMENT FURNISHED PROPERTY

5.1 Site Data Acquisition Subsystem (SDAS) to be furnished.

6.0 GOVERNMENT DIRECTED REQUIREMENTS

7.0 GEQGRAPHIC AREA

7.1 Domestic hot water systems for single family residences
arge for installation in any region of the United States. OQperating alti-

tude is not restricted.

8.0 SYSTEM APPENDICES

8.1 Appenidix A - Direct Heéting System, Single Family
Residence, Model Number 250C  with Direct Dump Option,

8.2 Appendix B ~ Direct Heating System, Single Family Residence,

Model Number 250C with Direct Dump Option,
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APPENDIX A

1.0 SYSTEM IDENTIFICATION

This Appendix defines the performance and installatien drawings

for domestic water heating systems, Model Number 250C  with Direct Dump Option,

2.0 SYSTEM PERFORMANCE SHEETS
2.1 Site

The system is to be installed in a single family residence located

at the Encinitas Road Station, in the County of San Diego, State of California.
2.2 Hot Water

Seventy-five gallons of potable hot water shall be delivered
per day at temperatures no lecs than 140°F, Recovery rate shall be no
less than 23.0 gallons/hour from 60°F. to 140%F. (based upon input to
storage from the solar system and/or the operation of two installed 4.5 KW
electric elements as necessary). The average hot water heating load will
be 1.79 x 106 BTU/month of which no more than 30% is prqvided by auxiliary
energy on an annualized basis.

2.3  Operating Requirements

The maximum electrical energy required to operate the complete
solar system, excluding the two 4.5 KW elements, at its rated capacity shall
be no greater than 0.150KW. The average yearly energy required to drive

the system (including control energy) shall be no greater than 400 KWH.

* Note: This figure is an annualized average based on an expected average
system efficiency of 40%, a4 fixed tilt angle of 300, and insolation data
from La Jp]la, California.

-»\»«‘=q!
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2.4  Physical Data

The following subsystems shall have

Design Life Weight (filled) Installation

no less than  no greater than _.Dimension

10

Collector 10 years 3.1 1b/ft2 18-3/4"x96-3/4"x3-7/16"
Energy Transport
Insulated Piping 10 years 4 1b/14 ft 1.625" dia
Pump 10 years 12 1b 4-7/8"x5"x7-5/16"
Controlier 10 years 5 1b 6-3/4"x5-1/2"x2-1/4"
Pre-heat and
Storage Tank 10 years 580 1h 58-1/4"x20-1/2"
3.0 INSTALLATION DRAWING SHEETS

Drawing # Title

ESE-1 Collector

ESE~2 Solar Tank

ESE~3 Electric Tank

ESE-6 CASCADE Autocontrol

ESE-8 S1068 Relay

ESE-9 CASCADE Valve

ESE~15 Pump - Grundfos 25-42-SF

gy
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4.0  EXISTING MODEL 250C  consists of the following:

1. 64 sq. ft. total area (60 sq. ft. effective absorber area)
in two collectors of header configuration with an efficiency as described
in Figure 1.1, page 2 of the updated proposal dated 9 June 76,

2. 104 galions of storage capacity in two tanks. The heat loss
at design temperatures is 246 BTU/ hr. from cach tank.

3., A control system as described in the proposal and update,

4, A transport system with approximately sixty feet of 3/4 in.,
Type M copper tubing (7/8 inch 0.D.) sovered with 1-5/8 inch 0.0. insula-
tion (3/8 inch wall). The flow rate is 2.5 gpm.

" 5. Direct Dump System which includes: three port DD v ‘ve;

pressure switch; vacuum reclief valve; check valve; air vent valve;

Direct Dump electronics packagea

5.0 Solar insolation for which the existing system is rated against are

datasfrom Santa Maria, California, found on page 17 of ASHRAE!'s Low
Temperature Engineering Application of Solar Energy (1967). In addition,
since 19 September 76, insolation in the plane of the collectors has been

measured and recorded at the Operating Prototype.

11
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APPENDIX B

1.0 SYSTEM IDENTIFICATION

This Appendix defines the performance and installation drawings

for domestic water heating systems, Model Number 250C with Direct Dump Option,

2.0 SYSTEM PERFORMANCE SHEETS
2.1 Site

The system is to be installed at Arizona State University

Far;n House #1, 'Il;'empe, Arizona 85281,

2.2 Hot Vater
Seventy-five gailons of potable hot water shall be delivered

per day at temperatures no less than 140°F. Recovery rate shall be no
less than 23.0 gallons/hour from 60°F. to 140°F. (based upon input to
storage from the solar system and/or the operation of itwo installed 4,5KW
electric elements as necessary). The average hot water heating 1qad will
be 1.79 x 106 BTU/month «f which no more than 159?%5 prov%ded by auxitiary
energy on an annua]ized basis.

2.3 Operating Requirements

4 The maximum electrical energy required to operate the com-
plete solar system, excluding the two 4.5 KW elements, at its rated capa-
city shall be no greater than 0.150 KW. The average yearly energy required

to drive the system (including control energy) shall be no greater than

. 400 KWH.

*  Note: This figure is an annualized average based on an expected0
average system efficiency of 40%,a fixed collector tilt angle of 30,
and insolation data from Phoenix, Arizona.

12
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2.4 Physical Data
The following subsystems shall have

Design Life Weight (filled) Installation

no less than  no greater than —Rimension
Collector 10 years 3.1 1b/ft2 48-3/4"x96-3/4"x3-7/16"
Energy Transport
Insulated Piping 10 years 4 b/ ft 1.625" A*a
Pump a 10 years 12 1b 4-7/8"x5"x7-5/16"
Controlier 10 years 5 b 6-3/4"x5-1/2"x2-1/4"
Pre-heat and | |
Storage Tank 10 years 580 1b 58-1/4"x20-1/2"

3.0

INSTALLATION DRAWING SHEETS

Drawing # Title

ESE-T Co1}ecton~

ESE-2 Solar Tank

ESE-3 Electric Tank

ESE-6 CASCADE Autocontrol

ESE-8 S106B Relay

ESE-S CASCADE Valve

ESE-15 Pump - Grundfos 25-42-SF

13
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4.0  EXISTING MODFL 250C _ consisls of the following:
1. 64 sq. ftL. ﬁbta1 area (60 sq. ft, effective absorber area)
in two collectors of header configuration with an efTiciency as described
in Figure 1.1, page 2 of the updated proposal dated 9 June /6.
2, 104 gallons of storage capacity in two tanks, The heat loss
at design temperatures is 246 BTU/ hr. from cach tank. ,
3. A control system as described in the proposal and update,
4. A transport system with dppr@kimately sixty Teet of 3/4 in.,
Type M copper tubing.(7/8 inch 0.0,) covered with 1-5/8 inch 0.0, insula-
tion (3/8 inch wall), The flow rate is 2.5 gpm,
5. Direct Dump System which includes: three port DD valve;

pressure switch; vacuum relief valve; check valve; air vent valve;

Direct Dump.clectraonics.pockape.

wgmstn .

5.0 Solar insolation for which the existing system is rated against are

data from Santa Maria, California, found on page 17 of ASHRAE's Low
Temperature Engineering Application of Solar Encrgy (1967). In addition,
since 19 Septembex 76, insolation in the plane of the collectors has been

measured and recorded at the Operating Prototype.
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AS INSTALLED DRAWING LIST - PHOENIX
CONTRACT NAS8-32245
ESC-12

SUNSPOT CASCADE SOLAR NOMESTIC WATER HEATING SYSTEMS

.ELCAM, INC.
SANTA BARBARA, CA.
AUGUST 1977




LEVEL S - SYSTEM CONFIGURATIONS

v S5 Direct Dump Option

LEVEL E -~ ELEMENTS

“EY Collector
“E2 Solar Tank
E3 Electric Tank

E9 CASCADE Valve

E15  Pump- Grundfos UP25-42SF
E18  Pump Assembly

E19  CASCADE Autocontrol Assembly

Drawing List
Contract NAS8-327245 -

16

DRAWING NUMBER ~ PAGE NR

£SS-5

ESE~1
ESE-2
~ ESE-3

ESE-9

ESE-15
ESE-18
ESE-19
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LEVEL P - PARTS

COLLECTOR

CP1
cpP2
CP3
CP4
CP5
CP6
CP7
CP8
CP9
CP10
CPN
cP12
CPi13
CP14
CP15

CP16
CP17

CP18
CP19
CP20

Absorbey Snap Fin
Absorber Waterway

Side Channel

Cove Strip

Cross Channel

Absorber Restraint
Gaskets

Cover -~ Glasteel
Fiberglass Cover Assembly

Rubber Grommet

Rear Insulation/Aluminum Sheet

Side Insulation
Pop Rivets
Corner Brackets
Label

Waterway Cap

Channel Box Assembly
Backing Sheet
Sealant

Sealing Tape

Drawing List
Contract NAS8-32245
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DRAWING NUMBER Page Nr

ESP-C1
ESP-C2
ESP-C3
ESP-C4
ESP-C5
ESP-C6
ESP-C7
ESP-C8
ESP-C9
ESP-C10
ESP-CT1
ESP-C12
[SP-C13
ESP-C14
ESP-C15
ESP-C16
ESP-C17
.SP-C18
FSP-C19
ESP-C20

33
34
35
36
37
38
39
40
41
42
43

44

46
47
48
49/50
51
52
53
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AP
Ap2
AP3
Ap4
APS
APG
AP8
AP9
AP10
AP11
AP12
AP13
AP14
AP15
AP16
AP17
AP18
AP19
AP20
AP21
AP23
AP24
AP25
AP28
AP29

Label - Autocontrol

Base Plate

Stand Off

Heat Sink

Serew - Self Tapping
Printed Wiring Board Assembly
I.C. Socket

I.C. LM 324N -~ Quad Op Amp
I.C. CD 4011 Logic Chip
Transistor 2N 4401
Transistor 2N4403

Triac (Thyristor) 2N6070A
Regulator UA7812

Relay LCIC-UA-DC12

Switch SPST

Switch, Center Off SPDT
Diode IN 4002

ZENER Diode IN 5231B

LED Lamp

Fuse

Capacitor 1000 MF
Capacitor 100 MF

Resistor 20K

Resistor 75K

Drawing List
Contract NAS8-32245
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DRAWING NUIBER
ESP-AT
ESP=-A?
ESP-A3
ESP-A4
ESP-AS
ESP-AG
ESP-A8
ESP-A9
ESP-A10
ESP-ATI
ESP-AY2
ESP-A13
ESP-A14
ESP-A1S
ESP-A16
ESP-A17
ESP-18

- ESP-A19
ESP~A20
ESP-A2)
ESP-A23
ESP-A24
ESP-A25
ESP-A28
ESP-A29

54/58
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AUTOCONTROL_(continued)

AP30
AP31
AP32
AP33
ApP34
AP35
AP36
AP37
AP38
AP39
AP40
AP4]
AP42
AP4§
AP44
AP45
AP46

AP48

AP51
AP52

Resistor 5.11K
Resistor 0.8K
Resistor 2.0K
Resistor 1.2K
Resistor 1.0K
Resistor 10K
Resistor 0.39K
Resistor 100K
Resistor 2.2K
Resistor 0.68K
Resistor 2K
Resistor 4.75K
Resistor 4.64K
Resistor 4.87K
Resistor 160K
Potentiometer

Square Barrel Terminal

Screw, Pan Head

Nut Hex
I.C. LM3911 Sensor

Drawing List
NAS8-32245
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Page Ny

ESP-A30
ESP-A31
ESP-A32
ESP-A33
ESP-A34
ESP~A35
ESP-A36
ESP-A37
ESP-A38
ESP-A39
ESP-A40
ESP-A4]
ESP-A42
ESP-A43
ESP-A44
ESP-A4b5
ESP-A46

ESP-A48

ESP-A51
ESP-AB2
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84
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88
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AUTOCONTROL_ (continued) DRAWING NUMBER  Page Nr.

APS3  Sensor Cartridge ESP-A53 96

APb4  Resistor ~ Calibration ESP-A54 97

APS57  Sensor Cable Assembly , ESP=AL7 98

APS8  Flag Terminal ’ ESP-A5B 99

AP0 Washer - Flat ESP-AGO 100 .
APG1  Insulation Shrinkable ESP-AG1 101

APG2  Cable ESP-AG2 102

AP63  Casting Compound - Epoxy ESP-A63 103

APG4 Label Circuit Board ESP~AG4 104

APGh  1abel, Control ESP-AGS 105

APGE  Washer, Flat ESP-AGO 106

APG? Washer, Lock Spring ESP-AGY 107

APGR  lead Set ESP-AGS 108/109

ARGS  Mounting Bracket ' LSP-AGY

AP71  Switch, Low Pressure - ESP-ATI 110

AP72 Wirving Diagram, Direct Dump Valve © ESP-A7? 111

AP73 Circuit Board Assembly, Direct Dump ESP-A73

AR75  Lead Set "A" ESP-AT75 ;
AP76  Standoff, Male-Female ESP-A76 ;
AP7T  Cable, Direct Dump ESP-A77 ' ?
AP78 Cable, Pressure Switch ESP-A78 !
AP79 Fuseholder ESP-A79 kb
APBD Bracket Strain Relief ESP-ABD
AP81 Cuapacitor, 2.2 MF ESP-ABY

AP&2  Cepacitor, .012 MF ESP-AB2

AP83 Capacitor, .033 MF ESP-A83

Drawing List
Contract HAYH-32245
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AUTOCONTROL_(Continued),
AP84 Capacitor, 2200 MF

AP85 Resistor 3.3K

AP86 Resistor, 3.3M

AP87 Resistor, ,12K '
AP88 Transformer

AP89 Relay, DPDT

APS0 Box, Electric

AP91 Circuit Board Asscmbly

AP92 Circuit Board Assembly, Dump Option
AP93 Cable

AP94 Cable, Power, 24V

STORAGE TANK
TP2  Sensor Restraint Plate
TP5  Gasket

LEVEL I - INSTALLATION

I8 Pipe Hanger

12 Check Valye

13 P &T Valve

I5 Gate Valve

16 Pressure Relief Valve

17 Housing

Drawing List
Contract NAS8-32245 21

DRAWING NUMBER  Page Nr
ESP-ABY
ESP-AB5
ESP- AB6
ESP-A87
ESP-A88
ESP-AB9
[SP-A9D
ESP-A9]
ESP-A92
ESP-A93
LSP-A94
ESP-12 112
[SP-16 113
ESI-) 114
EST-2 115
ESI-3 116
ESI-5 117
£SI-6 118

. ESIa7 119
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LEVEL I - INSTALLATION (continued)

110 Cable Connector

112 Tempering Valve

113 S106B Relay Assembly
114 Vent Valve, Air

115  Check Valve

Drawing List
Contract NAS8-32245
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ESI-10
EST-12 120
£SI-13
ESI-14 ) 121
ESI-1b 122




SAN DIEGO

DRAWING LIST
CONTRACT NAS8-32245
£SC-7a~S.D,

SUNSPOT CASCADE SOLAR DOMESTIC WATER HEATING SYSTEM

ELCAM, INC.
SANTA BARBARA, CA
REVISED APRTL 1978
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LEVEL S - SYSTEM CONFIGURATIONS DRAWING NUMBER  Page Nr |
~ 58  SUNSPOT Gas Cascade ESS-8 123 %

LEVEL E - ELEMENTS 3
“E1  Collector ESE~] 28/29

E2  Solar Tank ESE~2 30

E3 Electric Tank ESE-3 31 ;

B4 Gas Tank ESE-4 124 é;

E9  CASCADE Valve ESE-9 32

E15  Pump - Grundfos UP25-42SF ESE-15 5

E20  CASCADE Model #150 Autocontrol Assembly ESE-20

j

i

E

19

Drawing List
Contract NAS8-32245
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LEVEL P ~ PARTS

COLLECTOR

cPl
cp2
CP3
cra
CP5
CP6
cp7
cPe
CP1
cP12
cP13
CP14
CP15
CP16
cP17
cPig
cP19
CP20
cp21

Absorber Snap Fin
Absorber Waterway
Side Channel

Cove Strip

Cross Channel
Absorber Restraint
Gaskets

“ubber Grommet

Rear Insulation/Aluminum Sheet
Side Insulation

Pop Rivets

Corner Brackets
Label

Waterway Cap

Channel Box Assembly
Backing Sheet
Sealant

Sealing Tape

Glass Cover

Drawing List
Contract NAS8-32245
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ESP-C1
ESP-~C2
ESP-C3
ESP-C4
ESP-CH
ESP-C6
ESP-C7
ESP-C10
ESP-C11
ESP-C12
ESP-C13
ESP-C14
ESP-C15
ESP-C16
ESP-C17
ESP-C18
ESP-19
ESP-C20
ESP-C21
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LEVEL I ~ INSTALLATION

N
12
13
15
16
17
19
110
114

Pipe Hanger

Check Valve

P &T Valve

Gate Valve

Pressure Relief Valve
Housing

Flexible Connection
Cable Connector

Vent Valve, Air

Drawing List
Contract NAS8-32245
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DRAWING NUMBER

Page Nr

ESI-1
ESI-2
ESI-3
ESI-5
ESI-6
ESI-7
ESI-9
ESi1-10
ESI-14

114

115
116

117
118
119

121

ERINEIEN .- W R GNP EEE PR e e
e o 5 9 R

R T T

e L




W SRR e R e T e R o : ’ R N N L = AR 2 ~ ¥ 1%&_” AT %. ﬁ.ﬂ.—\\la ;Jﬁ
N T TR .
&-SS3asenE T
L e SboN,,, ORWIEL .
NOLeb NG DD3ugaiife | -
w. "INl 'WHa4d B
e = g =
Pe pear wTw . ke m E w\m
. e
\ 22
H . =5
IATVA
_ o R A, @.R.m
_ N s U— .m A
m T _ mmw, )
==rim 2B
[T Y T VY v EasnNEs || s Vs mn \rnwjmu 2
- | avios praosTS 201s
~ caAtNODoLOY _ ¥
| SO e IAOZ2 ]
i _.P.\.WMZ—J LNSNT=ZJ :
| FTT L Boums ! I
3 r— 17 === - RN
| =i
124 “ ti L«rﬁﬁ @ ——>  lap]
Alddans _ I IZKWVAT AD3HD _ BOWNWIES 5
F2LVYM —> > - SAWA
o0 | % SN AWRL
IAIVA i O ERT=NI
TAVDSYD 1XCAd € I L dvna
i —_————— e ——— >
SAovA SEnay @— -l
AMIVA HOIHD SACYIA
SNGT A >E21Q
L _ L 204 ¢
Ido|rNANT  SNIGIING
. AUV
| [OLT=0D
| %
|
| SAOA SSmE
_ WONTYA @ @ 3INTIA
T OLTNEA Y « LA
=Hres3IAHS '
:
|
”\1” o R - - R A s etk Y — [ o . D - S, _ T “




== — : : a
C_ERmeoenZ gy .
= T - 2 .
o~ PNy -
ASSY 2CiTET . i -
v = VW:.“.MN%FNQ..M -
=3 e e .
o) 2
2 e e T =
i A . ===
- k. - — H
JNI "WE3I3 =22 20—
-— - Yy
- . % e e
T e = e L DEENEOT H AL
B zaar + 1 g~ % .
S o =2=5 N\.LN L e O.mw e
CE == =25 oGl

7
2201 1321 jV g

==
‘ﬂ““- <
‘
¥
W

S
BN
K
=
S

AR S NS ST T B K S Y YT o

| 1
S Al
TR ) i
}_ P mm
i 1
F
Loy
Lo Ee
\ —_ e

1 LTSRS
L100-G.4D Cu=x2

CON DTS T ON GO HLW S
NSNS, NOITOOT T ISy YAS MR

o=4
TCUHEE=THDNZ 2L ZitN=EssYY
1S3LON u




r

*
-

quwllw'nu.ulm» JF§; ) s“‘

¥

S T s .,Q{mum - . W
ASSY 201337105 ] oL

i

¥

pTEw are g

b.»ir.l

EP e iy

ERE

z
R w ki I -4

e
T man

O o By

i 7 h. -~ = N
"INI® Em.uqu = w\{...\l/wmmmomm <> J/ NOLLYC

/Y NOILDES

\rd?mmrﬁﬁ
=2=TeoT e

nnnnnnnn

- YA g =4
V Ci=~rvHD scozo

= Y=n =t 44
¢ RN T
SSoRED

(==4) SaD

i mAcD .\M/Ag \Fq

(4=} a2

e T AR SRR T

aT=z 2

9

DMILIV MI@ NGI1DIS ) DNOILYTINS T =S /./r 5 £
| »OO I.Nanw\ra\ W/ 14 7 4
1 T h
4 £ >
- Q== 2 aro=2 20y
“ - R o.ar a va |.>(\.\ Q»N.._lﬂ h-lu;\wou
_ o 1 1 200 b — ICO-dD
AntrRis =N SR ¢
Mm- M o~ - L 2 LAY
SACSTY ey ..--N
243 2. T L) I oSV
PR KOS TENNYRD
£ -c . ..rz\' Nlumu
3. b

LidD 40

izvd ¢ L=EvEas

LD 133

T 2,

oy
»q

I | - o N .



- e
e s T

- ,p.u - D=

-~ hl
 2-283 P bk
L FRe SO O

AN, =BTER mgog)

oy AaTwESs — s

¥ b T -

-

-

-
-

-

-

- L

- aes 7w

23 ...

LA e

WCRE S o s

-
D ttastaniand

IR WD ermt wmet]
I pon: W

"IN "WBaT3

Y
R
1

o

T
N

= L] e
opl
) (b

N
V)

QlQ
©NH N

(}) \
T
wln

V)

9

W
1
[
ul
|

.

N

=i oz} o2i-risl900-23
1

2 Go | G2-rigl 46623

N ; ;

= | “YER o5l gg-rug| w0623

e AP N Y]

HREEAREAR N AN KA
SR VAY RN
NN

e v o

Loy o gLt 2723 CLE o
oy | Sztzgsigi gz, <
Loy L 29773 =25t Z
&l Cenzeree 268 2
e LrizeeEs v o
Soie, 7 £02%%>, i1 g

1]

- bl % A —
TP | Ch-CIG| 206-22
9

= | Ge-tig] 105-22

Jis ALz

)
()
)
“,

3127 D mﬁmon\«w ‘G 7S

w@hna: =

: - Logal vy g T———— - <
oS = N AN g : oty
S22 WE TH.SETE BT ==
IS

~NO ST _hEran =

— | —
—_

\‘ SUERLs H5E

TP MNOYSAEC =
Larioy LE=Trn
—y mV\\ kRl ot
P&l@\mwz_zm\h@

Sr. SETEX T

il
W Q0w

()

i

<CS

I =Rl == moo

B EN B0 SoYETS

Fruzi, OE™NT S SY TS
LTzE AT

0
Pl BN g
- T @

0

-y

R




Eaianine
—

NOTES,
. MATERIALS

GLADSS-LINED
WATER HEAKTER
MoODEL ,SEE TABLE T

2. VENDOR.
AQO SMITH CORP
FScaM No . 2861 |

NO.,OF ELEMENTS = 2
MAX KW@ 290V = |2

DOUBLE ELEME\IT=

INCL DADH NO,

AS500W/A4500W
TABLE T
SPECS | -00) | ~002
| MODEL | PEC-52 |PEC-20
S| s | 40
Otlies| 146 | 188
M A | 20.5 | 240
DM B |58.25 | 6.75
- CODE

A=z RELER VALVE

CPENING 2/a NPT
B OUTLET :3/4. NEFET
C = INLET 24 NPT
D = PRAIN VALVE

NOTE ! PART NO.MUST

pod
SO A !
Les
-— A

Contracton Licemse

A3 DENBIE LANL

SANTA BARDARA, CALW 9M)3)

064.3676

EGEAM, INC.

Ng 290499

YOLERANCKS

NEVISICNS
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NOTE S,
| MATERIALS

VYNIL RURBER STRIP,

CLOSED CELL. SPONGE

DUROMETER 40 -0

COLOR BLACK,PRESSURE-SENSITIVE

ADHESIVE BACKED \WITH
- PROTECTIVE BACKING PAPER.,

ADHESIVE .005 ¥

'

50 ”V‘
{- AT

Whe U ta Ly Roue Q’I
L]
0'a's 8 foas el Y .

~_ 1

\—EbACKtMG PAPER.

$330 OIBBIL LANE ¢
SANTA BARBARA, GALH. 93H1L

PHOHE 964 088)

TOLEAANGES ALVISICHNS
UNLESS OTHIAWISE | no

PAAY HUMBER Cp7
.y

SPLCIID DICIMAL =
FARY NAML

ANGULAR 1

Sed L GABKET

------

e— PP oty

URAFY » ﬁ!H CNVEON
L]

PG

lllll

O ohE _'::’,‘:'E.ELNO}EZ‘
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Iheelelpep 7
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NOTES?

LLMATERIAL:
ACRYLIC FORTIFIED POLVYESTE R
RESIN REINFEORCED WITH EIRERGLASS,
PROTECTED WITH VML COATVWWIG OF
DU POMT'SS TEDLAR, PolLSrVINVYL FLUORIDE
ONE SLURFACE.
COLOR . CRYSTAL CLEAR

2. VENDOR . .
GLASTEEL. INC.
1727 BUENA VISTA
DUARTE, CALIF. 2|010

"

o114

-t

=
—ora ]

—S5S0RWT/SQFT
(.07 THICK)

8330 oLAnIL LANE ¢
SANTA BARDARA, CALIF, 33118

ELE EAM, INE.

TOLERANCLS

REVISICNS PART HUMBER

UNLESS DTHERWISE | N0 . C PB
**ué ' F\BERGLASS COVER |
oAwrt D Hﬁa&?ow None [EEEhore |
. U, 5 NoV b
w0 | i L = N 1)
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NOTES:
. MATERIAL.

RUBBER , SYNTHETI.C

COLOR. BLACK , DURO 55 > =D
2. .VENDOR.(=) - ——E

RUBBERCRAFT COorRP
FSCM NO. 77269

( 2\ B Dla
‘ ] " (GROOVE
\\I DIA J (GROOVE)
Y
C

JU }

PaRTNO. | A | B [ C | D | E [BESEmerta

cPI0-001 [1.12 |.875].625 | .32 |.062 [No.22
CP|0-002 | 44 |.312|.125 | .22 |.062 |No.52

8330 DEBBIE LANE
BANTA BARBARA, CALIF, 9311}
964-067C

Contractors Licenss No, 290399

TOLLRANCERS RLVISIONS N PART NUMBIR
I
UNLESS OTHERWISE o BALL [ 1] cp' O

SPECIFIED DICIMAL

oA : FARY_NAME ‘
m.:ﬁtzo:: \? t RL)EBEE G%MMET
ORAFT ’ '!ﬁéum_ '“:‘WE. %ﬁﬂm \
R il IR (N e EEE_ |0

42
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SRS S

ANATERIAL ! ,:
INSULATION BOARD,RIGID CELLULAR, PLASTIC ComRez, 13
LAMINIATED CONS TRL.)C;T‘\C)M WAT A 5
ALUM ALLOY FolL. BOTH 9pES (CELOTEX CORP)
ALUNM SHEET ON ONE SIDE BY EL.CAM INC. :

k

2. VENDOR! 1

THE CELOTEX CORP.
FSCM NO. 86105 1
PART NO. TF-400
/1
2%, 08
9.00 / ]
/ L ANy
50 ’ —>-REFLECTWVE
, ALUM FoIL
- 48.08 ol  SEE NOTEZ
48.00(wioTh)
. | - g
CLO $ED 9330 DIt LANE
CELL_ C/ELLULAE SANTA BANDA N’&.OCN;I; ‘l:::: q
PLASTIC CORE ¥
SEE NOTE 2 EIJEHM INC. 8
Contrsctors License No. 290399 (
e [ \,".v,f.’.'f,"i - CPll "
T e 'i"éé"ég INSULATION
ORAPY - T TPDMSDU ‘‘‘‘ MQUE -.E“C“\qov‘F | n
_ LHIRATIORVIEEDICIL
- SIS USSR A SO D R

o
.
3
&
E
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NOTE.S
.MATERIAL.

2. VENDOIR.,
THE CELOTEX CORE?,
AT NO, TF -4.00

REFLECTIVE
ALUM FOIL -

CLOSEDRD~-CELL CELLULAR -
PLASTIC CoRE ~—\

7

INSULATION BOARD, RIGID CELLULAR PLASTIC CORE
SINGLE FACE CONSTRLCTION .,
ALUM FOW.BOTH SIDES,

——— g

* A
2.7
(A %l 3
.50 B P —
_ TABLE T BT
PART NO. A ﬂ M. lNE’.
CP‘ZWOO{ 96060 Contraclors Licanss Ho. 290199
CP \ 2 _Ooz q:‘7' l3 TOLEAANCES RCVISICNS ueR
R C M Sisdy
F o " §f52E INSULATION _
o W “\EV{BM%W
e HORL
o ISR S B




CNOTES!

. MATERIALS

C ALLUMINUM ALLOY BLIND
RWET, SEE VENDOR SPEC.

Z. \/E:NDOR..

USM CcoRP, 'PopP’ QNET‘ oW
I FsoMm No., 07707

60! TYPE AD-BS

187 CARBON STEEL
GRIP= 56 MANDREL *2_..45

-00% o ’]
|

125 DIA

GRIP. 032 .040—] |
- ]

0! .22 MAX giv

Sl |

ol
N -
DIA

-00%

BREAK, MANDRE L.~

™VPE AD-H . ~002

CARBON STEEL.

MANDREL —va?

RIP= D2
G RIf 25
t-—, 24 DIA

5056
AL ALY “Zy

50506
AL ALY

74

Y

[- 036

e p——— Pt ——y

.5l MAX
N8
124-DIA

HOLLOW CORE -

OPEN-END CLOSED-END |
TABLE T |
PART No. | VENDOR PART MO, 8 j A
CPIZ-00| | ADLS BS Lo ey
CPI%-002 | AD45 H, E‘HM IND
CPI3 -003| AD42 BS et e e
“ R 309‘ RWVET |
Jthoor's 1] [ HBWson [UTNONE [egiEtoTe ! |
e RS P L *’qm - 7"IE5P c13 |

i




NOTES:
L. MATERIAL
CARBON STEEL.

2., PROTECTIVE FINISHY
ZINC PLATE

2. MEG PAaRT NOo.
STANLEY N©O.999
a—— 250  ——t

-, |2 - 43 -

rziﬁPL
N—— - ..1____.@9.-.-._____.1 50

- € o |
250 4 o | '

l.12 MAX,

43
A
/)
N
3
1

198 -204. DIA

CoK 120° 10,25 DIA
4 HOLES

£330 DLUBIE LANE
SANTA BAKDARA, CALF 92131
PHONE 904 0693

No 290199
sk omonei [ e o] CP 14 N
SPECIFED DECIMAL »'~ e e »
S || [CORNER BRACKET
S TGRS0 T'ULL Zeehore ||
I I L (==l
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NOTES! _ s
. MATERIAL ’*
PHOTOGRAPHIC PAPER., ‘
PRESSURE -SENSITIVE
ADHESI\WWVE BACKED WITH ;
PROTECTIVE BACKING ’
PAPER.

)
2

. - e LT

It

MODEL NO.
SERIAL NO. «
ELCAM INC.SANTA BARBARA, CAL, USA *

o ————r—— L —

005 THICK

: . |
ol [y i
| ., e e S e
§ ~~v--——\ PHONE 164 3693 . i
| |
; EbEﬂM INE. 8
N e I N — CP1% -
e P URBEL COLLECTOR |
S 1‘\40%\;;\33{[%) FU_ZL rsamm:‘ L
b o et e R ESE )5 |
47




—

NoTES:
| MATERIALS
VINYL PLASTIC
COLOR RED
Z..VENDOR.
SINCLAIR & RUsSH INC,
FSCN 0O
PART NO. &625-86

S - =

AU AN

\

625 DIA

™\ 3 i
\N/Z S —|

Contractors Licenss No. 290199

8330 OLABIC LANC
SANTA DARRARA, CALIF. 1))
PHONL 264 509D

EGEAM, INE.
gt

TOLLAANCLY REVISIONYS FART NUMBIR P | E
UNLESS OYHIRWISE f oo oave .y c

SPCCIHILD DECIMAL Joomad s mmmr o mamzade o 5w %

«niﬂna PART NAME

VINYL CLOSURE

ANGULAR 2

VT TS so [ NONE [SREore |
CHR D Batt ] Dramimd »d
P e e R KR POt Rt ESP-Cle
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NOTE S

L MATERIAL
ALUMINUM ALLDY SHEET
CMPSN 06|l TEMPER TG

2. VENDOR,
REVYNOLDS METALS CO,

2, PROTECTIVE FINIS
NONE,

H ’

e

-
96,00

.

020 THICIKK |
1

;

5330 DLBME LANL
SANTA BARDARA, CALIF 93114

964-8676
“"“:“:J
Contractors Licenses No 290399
TOLERANCES HEVISIONS PART NUMBDER :
UNLESS DTHERWIST T wo i1 P \8

oA .y
SPLCITIED DECIMAL Jroopw -meenmse oo
XX+ 00

PART NAML

1 T BACKING SHEET

XXX % 00
ANGULAR 1

5‘\‘8 'TDL.

qlﬂnmzs: R

N TN

T vwicen

N2 APR TR

NONE] éaé. NOTE.l

ESP.CI8

5

%ﬂ.
e
o
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by
!
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NOTES:,

[. MATERIAL S
ADHESIVE SEALANT
DILASTIC BTV I32
COL.OR , CLEAR

2. VEI0oRrR ¢
DOW -~ CORNING CORP
FoSd v NO. 71984

5330 DEDBIL LANE
SANTA DARBARA, CALIF. 93)3)

964-867¢

EGEAM. INC.

Contragiors Licenss No 290399

TOLERANCES RLVISICNS PART NUMBER

UNLESS OTHERWISE |wo |  oare Cp ‘ 9

SPLCIFICO DECIMAL s .

XK £ 00 = ' PARYT NAML
XXX £ 00 = : — 5EALANT

s::'\;l.hﬂ + — AAW ‘&“5 LYY N OHE uuuuuu AL ‘
- (RGN AP L
o L] I’/’/ R DAY '\b\l -7 ORAWY
o8 N W oy 222 N =Nl
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LI R L R N L)

LOMATERIALS
cLearR FIL Tare (5 ML THICK)
DoLBLE ADHESI\VE COATED
W VANPE NO ol

" scoTer ! BRAND
B/a. WIDE X Dl YARD Rl

2. VENDOR.
MINN MINING & MFGg CO.
FSCM NO 260060

Contractory Lic

5330 DEDDIE LANL

EANTA UDARDARA CAL" 83311

064 6676

nss Mo 290399

wicmy

e T CP 20
BPECIFIED DLCIMAL : 4 o PR NAML
x"‘oo - PRSP . PRS—— -
I by et SEALING TAPE
ORATT : ~ i 'f %} NO!»J!-‘;:‘_'_1 %&_E NCTE ‘
2N ! //JR Ié} wovwESP
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NOTES:

1. MATERIAL:
PHOTOGRAPHIC PAPER
PRESSURE SENSITIVE ADHESIVE
BACKED WITH PROTECTIVE BACKING
PAPER.

Sanamaanl o |

SLJNSF-’EIT

SOLAR WATER HEATING SYSTEMS
CASCADE AUTOCONTROL

-----

-
20

fioM=on l

C \"J
Elge-ﬂm. ING.
;:’TT“_‘:’” REVISIGNS. | PART NuNSER | AP 2

~~~~~~~~

LABEL, AUTOCONTROL e

‘ FULL sa;xkﬁE\

ASSeMrcp. o)
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NOTES:
. MATER AL
AUt ALLLOY

CMPSN 201, TEMPER T3

2. PROTECTIVE FINISH!
CLEAR CHROMATE

3. PART ND, 2106 -2 -A-0 (RAF)
PART NO. 350 -4\ T7-08 -\ 9 ( CAMBION)

4, SUGGESTED SOURCEL) OF SLPPLY !
RAF ELECTRONIC HARDWARE |l
TEO HATHAWAY
STRAT FORD, CONN, O3

CAMBR\DGE THERMIONC
CORP (CAMBION)
FSCM T2

Y

ADB8-22 UNC-2B
THRU ENTIRE LENGTH

212 —
MIN
-—P-|,25 — -« ©72 —»
MAX

5330 DEBHIE LANE
SANTA DARDARA, CALIF. 9311}
964-8676

ELEAM, INC.

Cantractars Licenss No. 290399

TGLERANCES MEVISICNS PARY NUMBER A P 4
UNLESS OTHERWISE § ~nO DATK "y
SPEGIFIED DECIMAL et 2

XX 3 00 \ PART NAME

ek I STANDOF E
ANQULAR ) xawn My | scaut MATERIAL
ORAFT s TUOrMsoN 2/ e Nota |

: THK D ngx Da‘--'& GRAWIWG NO
i Ywacio T T KRR ] F_SP.. Aq_
58
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NoTes!

. MATER|ALS
ALUMINUM ALLOY
CMPE N 606D TEMPER TS

. PROTECTIVE FIN) SH .
CHEM FILM (ALODINE.)
FINISH COAT WATH MARTIN
NO. 273 (LusTER-LESDS BLACK)
L OW INRD\CATED SURRACES,

] B0 - .|
—-b-u-n—-'oez |

OE0

1
\—— BLACI

i FiNIDSH

\.\42 ~.152 DIA |

FreEE FROM BLK
Flolsd NOTE 2

i
vy
£330 DERIME LANE i .
SANTA BARDARA, CALIF, 93111 : i
i .

— s

ECCAM, INE. '

Contractors Licenss No. 290399 ] k

»

TOLERANCES REVISICNS PART NUMBER :
UNLLSS OTMERWISE |no |  bare "y AP 5 !
SPECIFIED DECIMAL T e {1
XX 2002 ' B
e L HEAT SINK. o
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| NOTES:
LLMATERIAL ~poed M e | 5
TAPPING SCREW,
SLOTTED PAN HEAD,
; STEEL, CARBON )
' ALSt 1016 To 1024 B O
k A
o U
5 Ny
| UsA STO TYPE T
E (TYPE 2.3)
|
| TABLE T
| PART NO, A H L p
|
| APE -001 (256270 | .072-082 | 22-.25 | .095-,106
| APG 002 ,256-270 | ,072-082 | .35-.38 | .095-,106

TABLE IT
DESIGN RECOMMENDATION

. HOLE SIZES FOR
: THICKNESS AL
; STEEL | ALUM s o e S
060 113 (#33) | .109(7/64) e
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NOTES:

1, INTEGRATED CIRCUIT SOCKET
PART NO. =703-3777-01-04-~12
NO. OF CONTACTS = 14
TERMINALS = SOLDER TAB

2, SUGGESTED SOURCE(S) OF SUPPLY:
CAMBRIDGE THERMIONIC CORP (CAMBION)

FSCH NO. 712719
OR EQUIV
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Solder Tab with Anti-Moisture Bosses
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NOTES:

1. INTEGRATED CIRCUIT
PART NO. LM324N
OPERATIONAL AMPLIFIER

2, SUGGESTED SOURCE(S) OF SUPPLY:
| NATIONAL SEM-COND CORP

? FSCM N0, 27014

OR EQUIV
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NOTES
1, DIGITAL INTEGRATED CIRCUIT
PART NO. CD4011 A/E,, QUAD 2 INPUT

2, SUGGESTED SOURCE(S) OF SUPPLY:
R.C,A, CORP SOLID STATE DIV

FSCM NO. 18714
OR EQUIV

, R 1;
BAM P A “T oscas s
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LIS W TRTSY
(E), . Suffixes CDA0NIAE
JEDEC MO-001.AB
14-Load PLASTIC PACKAGE
svmoL [ INCHES__For, (E suFEER)
A 0155 | 0200 NOTES:
M 0020 | 0o%0 Reler to Rules for Dimensioming (JEDEC Publication No. 13)
o 0014 | 0020 for Azisl Lead Produet Quilines
Dy 0 060 0065 1. Whea this device 19 supplied solder dipped, the maximum Jead
T R T thichness instrow portion) will not exceed 0 0137 {0 33 mm).
! 2 Leads within 0 005" (0 12 mm) yadrus of Trus Pasition {TP)
8 0746 | 0170 st paga plane with maximum muterial condition and unit
E 0300 | 0325 nyialled.
£ 0240 | 0260 3. 0 spphies in 20ne L when unit inutatled,
L3 0.0 TP 2 4. a spphies 10 sntesd lesds prior to imtallation,
L1 0 300 ‘IP 2,3 5. N is the meximum quantity of lead positions,
L 0125 | 0 150 | 6. Ny is tha quantity of allowable miiing leeds,
+ L2 0000 | 0030
.8 00 150 4 S
N 14 [3
Ny 0 [
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NOTES:

1, TRANSISTOR
PART NO, 2N4401

2, SUGGESTED SOURCE(S) OF SUPPLY:
FAIRCHILD SEMI-COND
FSCM 07263

OR EQUIV
TABLE I
MAXIMUM RATINGS (Ta = 25°C UNLESS OTHERWISE NOTED)

RATING SYMBOL VALUE UNIT
COLLECTOR =~ EMITTER VOLTAGE VcEo 40 Vpc
COLLECTOR BASE VOLTAGE VcB 60 Vpe
EMITTER BASE VOLTAGE VEB 60 Ve
COLLECTOR CURRENT=CONTINUOUS Ic 600 MADC
TOTAL DEVICE DISSIPATION Ta =254 Pp 210 M
DERATE ABOVE 2é°c ' ¢ 2,81 Mw/°c
OPERATING & STORAGE JUNCTION -p2.T0 |,
TEMPERATURE RANGE TJ TsTe +1355 C

"

STYLE | ;}LW SANIA OATBARA, CALI 310t

PIN |\ EMITTER, Y S— B64-0676
PIN 2 BASE O
P‘ N 5 COLLE CTOR E h E ﬂnmr:m- !uﬁ”?ﬁ .
umv::n:;:::::“l — HEVISICNS PARY NUMBEN /?\P 12
Ribr O "M TRANSISTOR 2N4401
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NOTES:
1, TRANSISTOR
PART NO. 2h4u03

2, SUGGESTED SOURCE(S) OF SUPPLY:

FAIRCHILD SEMI~-COND

FSCM 07263
OR EQUIV
TABLE I
MAXIMUM RATINGS (Ta = 25°C UNLESS OTHERWISE NOTED)

RATING SYMBOL VALUE UNIT
COLLECTOR = EMITTER VOLTAGE VcEo 40 Ve
COLLECTG,® = BASE VOLTAGE VeB 40 Vpe
EMITTER ~ BASE VOLTAGE Ven 5.0 Vpc
COLLECTOR CURRENT = CONTINUOUS Ic 600 MADC
TOTAL DEVICE D PATION Ta=25°C| P 210 M
DERATE ABOVE §§§& A b f.81 Mw/°c
OPERATING & STORAGE JUNCTION -55 10
TEMPERATURE RANGE ‘T T, Tsre +f35 °C

i 'I‘E : 3
STYLE |
PIN | EMITTER. ] BANTA BATBARA °é:§;:i:6.'712
PIN 2 BASE il ””““;.:S;n
PIN B COLLECTOR Eb «ﬂM lNE
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NOTES:
1. TRIAC

(THYRISTOR)

PART NO, GENERABRELECTRIC SC137-A
PART No. MortoroLA 2NGO70A

2, SUGGESTED SOURCE(S) OF SUPPLY:
MOTOROLA 6g§1§EMI*COND PRODUCTS DIV

FSCM NO,

S -
a..._____t___.f
-
2
<
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.-

WA . @ By~
GENERAL ELEC{RIC €O, SEMI-CONDUCTOR o B - S
FscM No. 09214 8;;.; -
TVPE |
TABLE 1
VENDOR PART NO, |
PART NO. MOTOROLA GENERAL ELECTRIC
AP 14 2N6070A SC137A
TABLE IT
ELECTRICAL SPECIFICATIONS
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT
PEAK ON-STATE SURGE GURRENT
ONE FULL CYCLE (NON REP) [TsM - - 30 AMPS
REPETITIVE OFF-STATE VOLTAGE VDRM - - 100 VOLTS
RMS ON-STATE CURRENT '
%160I CONDUCTION It (RMS)| — - 3 AMPS
PEAK GATE TRIGGER CURRENT QUADRANT! T I IO v
Tct™
MAXIMUM vaLuE  (MA) 8T 25°C 10 10. 10 10
3 -
Rg 3 =150 MOTBROL A
' ( }\ STNE S -
>L8 .4."7 PN \ MTY
f '59 P‘N 2 MT'Z [' $330 DEOMIE LANL
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15PL- ;z% L] [
030 —ud | kel — 09 2 pL |
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= e o B S
HEAT- SINK, tin Joeonn 171 TRIAC (THYRISTOR)
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VOLTAGE REGULATOR .
PART NO. FUA 7812UC

SI1SGESTED SOURCE(S) OF SUPPLY:

FAIRCHILD SEMI-COND

FSCM 07263

OR EQUIV, o e B

42
MAX

— 142 =152 DIA

w} e~ 00

STANDARD APPLICATION ) { i
i s

{0 e, e

thpul 0404 MEIRMAXC

N
z3 | ]

A comman prountt i requiten between she {‘ .56 MA\K
input and the nutput vollagey  The inbud voll
g0 must temam typically 2.0 V ahove the aut ;5 PL_
put oliae even duting tne fow noinl en the '22 . . 1]
nput fnk.2 Vollage ¢
XX * these two mgis cf the type number ings EPL- l .\ O jeaagl~

cate voliage
. O%O

v Cin 1 tequirea o tegulator o4 lacated an

apprecishie dstance from power supply '

|
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o .f:lgnuzmovm iability and transent rri &5 \ 2 chE ‘IZ 5 PL_

HEAT SINK SURFACE CONNECTED TO PIN 3
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NOTES:

1, LCIC-UADC12 RELAY
PART NO, LCIC-UADCI12

2. SUGGESTED SOURCE(S) OF SUPPLY:
OMRON CORP OF AMERICA
1050 STATE PARKHAY, T PL
SGHAUMBURG, ILL. 60172 212
OR EQUIV, l.

A B
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TOLERANCES REVISIGNS PART NUMOER
UNLESS GTHERWISL | ~no narTe ny AP 16
SPECIFIED DECIMAL  |rerogmemvimme mof w e s
XX £ 00 ~— ' PART f«mt: v
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NOTES:

1.

2,

SPST SWITCH
PART NO. MTA-106D

TYPE-SPST , @ AMP @125 VAC

SUGGESTED SOURCE(S) OF SUPPLY:

ALCO ELECTRONIC PRODUCTS INC

FSCM N0, 95146
OR EQUIV
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TGLERANCES

REVISICNS PART NUMBER

UNLESS OTHERWISE | no

SPECIFIED QECIMAL

DATE »y AP 'i 7

XX it 0.0 o

PART NAME

AR SPST _SWITCH
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NOTES:

1. SPST SWITCH-CENTER OFF
PART NO,= MTA-106E-PC
TYPE-SPDT , & AMP @ 125 VAC

2. SUGGESTED SOURCE(S) OF SUPPLY:
ALCO ELECTRONIC PRODUCTS INC i
FSCM N0.9514€

OR EQUIV

$330 pLOBIE LANE
SANTA BARBARA, CALIF § ‘1)
96401 T8

G|
ol 1 T

EECOM MEM DE D pp\\\) E\—- Conteactors License No 290399
CUTO UTS TALLRANCES ALCVISICNS PART NUMBER ’
UNLESS OTHERWISE | mo DATE [ 1] AP 18

SPICIFIED IMAL ==t
ric DEC PART NAME
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NOTES:
1. DIODE
PART NO, IN4002
2. SUGGESTED SOURCE(S) OF SUPPLY:

MOTOROLA INC. SEMI-COND PRODUCTS DIV
FSCM NO. 04713
OR EQUIV

NON-REPETITIVE PEAK SURGE CURRENT (TpmCsursel)= 30A (For\CYCLERTSTE Av
AVERAGE RECITIFIED FORWARD CURRENT(Io) =\.OAMP AT T5°C. AMBIENT

PEAK REPETITIVE REVERSE VOLTAGE (VRMm' trzpR)) = |OOVDC
MIN, FORWARD VOLTAGE (Vg MIN) = OSTV AT O.\ AMP, 25°C
MAX, FORWARD VOLTAGE (VE MAX)= |.IV AT 1.O AMP, 25°C
MAX: REVERSE CURRENT (Tp MAX) = IOMA, 25°C AT \OOV

110 —| 250 |
MiN ABS

2 PL 125 o1

t L —— f oe
}_.,oofDm }

02 2 PL

-
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YOLERANCES KLVISICNS PART NUMBER
UNLESS OTHEAWISE | no DATE [ 14 AP 19
SPECIFIED DECIMAL e
XX 400 o ' PART NA!ZE
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NOTES:
1, ZENER DIODE
TYPE IN5231B

U0

POWER DISSIPATION

6, SUGGESTED SOURCE(S) OF SUPPLY:

TEXAS INSTRUMENTS INC

FSCM NO. 01295

~4— 1,00+
MIN

-ﬁﬂm————-. 30 .
MAX

ZENER REGULATOR VOLTAGL (Vz) = 5,1 VDC +5%

TEST CURRENT ([z) =
MAXIMUM ZENER R&Gu%éTOR CURRENT (IzMm) = 200 MA

Y

m

‘ y o 1L.OO DIA
* 3 1 h = & MAX
L 072 DIA \ 4
MAX
2PL CATHODE

5
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NOTES :
1. AC-DC LED LAMP

28 VOLTS

COLOR = GREEN
2. SUGGESTED SOURCE(S) OF SUPPLY:

[.D. . ELECTRIC CANADA LTD

FSCM nNo, 51144,

XCITON CORP

FSCM NO. 53184

OR EQUIV

TABLE I
PART NO. IDYENDOR FARL QgiTow
AP 21 BU30Y HI XC556 or XC 5053
‘-—3 SANTA BARDARA, CALQI:JB:GI;;
C:::a.‘:_:)
ELERAM, INC.
e e T - AP 21
T [EREETT e
o[ Tioheon | Nowe 22 e |
74 “f thaETo g" peely FSP-A?1




NOTES:

Ly

24

FUSE

CURRENT RATING = 3AMP, 250V
PART NO, 312003

TYPE 3AG

SUGGESTED SOURCE(S) OF SUPPLY:
LITTLEFUSE INC

FSCM NO, 75915

OR EQUIV

25
DIA

< |,25 ———p-
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NQTES:
1, CAPACITOR, TANTALUM
PART NO., WBR 1000-25
1000 MF, 25vDC,
2, SUGGESTED SOURCE(S) OF SUPPLY:
CORNING-DUBILIER ELECTRONICS
FSCM NO., 09023
OR EQUIV
OO0
—bi fe— ,OTO
_3n75 t—— | ,HEST
s 3.62——* [ .o8T —»
2PL +
M e
g = 1=. + - y W oo »
_T L L
e
J9% *
182, .045
03% oA
2 PL.
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NOTES:

1. CAPACITOR, TANTALUM
PART NO. WBR 100-25
100 MF, 25V

2. SUGGESTED SOURCE(S) OF SUPPLY:
CORNING-DUBILIER ELECTRONICS
FSCM NO, 09023
OR EQUIV

——— 2,00 3]

I a*
Ve O
2 PL
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5

L 026 o)A,

Oce z2PL

28
37
DIA
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TOLERANCLES REVISICNS PART NUMBER
UNLESS OYHIRWISE NO AP 25
SI'LCIN.ED DE(S!_MAL e PARY NAM
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NOTES:

1,

RESISTOR, FIXED

20 K ,#1%, .25 WATT

TYPE, CERMET FILM

CONTINUOUS AMBIENT TEMP

70°c WITHOUT POWER DERATING
SUGGESTED SOURCE(S) OF SUPPLY:
ALLEN BRADLEY CO.

FSCM NO, 01121

OR EQUIV

.39

;2 6 S mass oy
— e
.36 158 |
2 PL *
# 33
»
¢ G- — - = o : 119 DIA
t L1 pia !
025
2PL
5330 DEDDIC LANC
SANTA BARDARA, CALIF. 931})
9648076
Conlrae tors License No 290399
TOLERANCES REVISIONS PART NUMBER
UNLESS OTHERWISE [wo narg . AP 28
SP[(;I;'IiDozf(iMAL ‘“;‘
o200 = RESISTOR, 20K
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IV e 13"061 5w
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NOTES:

1, RESISTOR, FIXED
75K, £5%, 125 WATT
TYPE, CERMET FILM

2, CONTINUOUS AMBIENT TEMP

70°C WITHOUT POWER DERATING

3, SUGGBESTED SOURCE(S) OF SUPPLY:
ALLEN BRADLEY CO,
FSCM NO, 01121

OR EQUIV

-

i | 02

|.28
7.PL

i

! oos
0872 PIA

i.OZ7CMA

.02 2 BL

ESEAM, INC.
"% :

Contrazlors Licensa
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No 290399

TOLERANCES

REVISIGNS
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XX 200 ==
XXX 2 00 =
ANGULAR +
DRAFTY
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NOTES:
1. RESISTOR, FIXED
5,11K, +1% ,25 WATT
TYPE, CERMET FILM
2, CONTINUQUS AMBIENT TEMP
70°C WITHOUT POWER DERATING
3, SUGGESTED SOURCE(S) OF SUPPLY:
ALLEN BRADLEY (O,
FSCM MO, 01121
OR EQUIV
_ e .59
- \;aes T 36 T
2PL
SR - e |Fon
T_.c:zr7 OIA, * |
NorA.' 2 BL
F‘\\ 5330 REBBIE LANE :
g_z& SANTA BARBARA, CALgI;"S;Gl;;
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NOTES:

1, RESISTOR, FIXED
2K, £1%, .25 WATT
TYPE, CERMET FILM

2, CONTINUOUS AMBIENT TEMP
70°C WITHOUT POWER DERATING
3, SUGGESTED SOURCE(S) OF SUPPLY:

ALLEN BRADLEY (O,
FSCM NO. 01121

OR EQUIV

.00

WG | SN WP

I

= - o 117 DIA
' 023 DA
[
2 PL
[ \) A330 OEBOIL LANE
o BANTA DARDARA CALIF 93111
/ : ‘-\ 964 8676
lQ' )
ELEAM, INC.
= ";‘?j Contep ey Laense No o Y:19U
TOLENANCAS REVISILNG PART HUMNBIR
UNLISH OTHERWINE | wo pate oy AP 32
s oL N v \
xxx+og- t RESISTOR) ZK
ANGULAR » t wo By Sc ALK RTINS
L THEMeon " MQME,?,»;-;E NGTE |
] CHun D o l%‘c.] ; (-lA‘uS-;?u
o e 4 PC6E5p- )

e

"%.”‘;”uﬁ T, -

A

i i

-~

% ]
ks

f—
2o ANETREA

i%:

o

T )



b
3

T T

i Bt 1 e gl e

NOTES:

1.

2,

3,

RESISTOR, FIXED

1.0K, 5%, 25 WATT

TYPE, CB

CONTINUGUS AMBILNT TEMP
70°C WITHOUT POWER DERATING

SUGGESTED SOURCE(S) OF SUPPLY:
ALLEN BRADLEY €O,

FSCM NO. 01121
OR EQUIY
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998 pia G
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Contractors License No 290399
TOLERANCES HEVISIGNS PART NUMBER
UNLESS OTHERWISE {no « i . AP 3“
SPECIFIED DECIMAL Prre
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NOTES:
RESISTOR, FIXED

1,

2,

10K,

£hu, 25 WATT

TYPE, CB

CONTINUOUS AMBIENT TEMP

70°C WITHOUT POWER DERATING

SUGGESTED SOURCE(S) OF SUPPLY:
ALLEN BRADLEY CO.
FSCM NO. 01121
OR EQUIV
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NOTES:

1. RESISTOR, FIXED
390 OHMS, + 10%, .25 WATT
TYPE CB

2, CONTINUOUS AMBIENT TEMP
70°C WITHOUT POWER DERATIWG

5, SUGGESTED SOURCE(S) OF SUPPLY:

ALLEN BRADLEY CO.

FSCM NO, 01121
OR EQUIV
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NOTES:
1., RESISTOR, FIXED

100K, *1%, .25 WATT
TYPE. CERMET FILM

2, CONTINUOUS AMBIENT TEMP
70°C WITHOUT POWER DERATING

5, SUGGESTED SOURCE(S) OF SUPPLY:
ALLEN BRADLEY CO0,
FSCM NO, 01121
OR EQUIV
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NOTES:

1. RESISTOR, FIXED
2.2K, 5%, .50 WATT
TYPE, EB

2, CONTINUOUS AMBIENT TEMP
70°C WITHOUT POWER DERATING

3, SUGGESTED SOURCE(S) OF SUPPLY:

ALLEN BRADLEY (O,
FSCM NO. 01121

L

OR EQUIV
e — vﬁ" ——— l.62 —fp
. édl‘ ‘l 0%&
2 Pu
+ Tas
—— > —— - = A2Z2 DA
t ?5 DIA
SANTA BATBARA, CALIF. 33111
@ 964-8676
UN:;:[::::::’::L —~ REVISINNS PART NUMDER AP 38
s RESISTOR, 2.2K
THSHsow  NowE SEE ote
T R 4 per 1) TSP-A38
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NOTES:

1. RESISTOR, FIXED
630 OHMS, +£10%, .50 WATT
TYPE, EB

2. CONTINUOUS AMBIENT TEMP
70°C WITHOUT POWER DERATING

3. SUGGESTED SOURCE(S) OF SUPPLY:
ALLEN BRADLEY CO.
FSCM NO. 01121

OR EQUIV
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NOTES:

1. RESISTOR, FIXED
4,75K, £1%, .25 WATT
TYPE, CERMET FILM

2, CONTINUOUS AMBIENT TEMP

Bt e e

70°C WITHOUT POWER DERATING

3. SUGGESTED SOURCE(S) OF SUPPLY:

ALLEN BRADLEY CO,
FSCM NO. 01121
OR EQUIV
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TOLERANCES

ALVISIGNS

UNLESS OTHERWIST [ o
SPLCIFILD DECIMAL B o=
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NOTES:

1, RESISTOR, FIXED
4,64K +1%, .25 WATT
TYPE, CERMET FILM

2, CONTINUOUS AMBIENT TEMP
70°C WITHOUT POWER DERATING

3, SUGGESTED SOURCE(S) OF SUPPLY:

ALLEN BRADLEY CO,
FSCM NO, 01121

OR EQUIV
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NOTES:

1

2,

3

RESISTOR, FIXED
160K, +5% 25WATT

t.ez e} ,2—’ -

CONTINUOUS AMBIENT TEMP
70°C WITHOUT POWER DERATING

SUGGESTED  SOURCE(S) OF SUPPLY:
ALLEN BRADLEY €O,
FSCM NO. 01121

OR EQUIV

1,38 2%
t 2.PL
| \
027
[
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087 2P
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NOTES:

1, POTENTIOMETER
TOP ADJUST
10K, +20%, .25 WATT
PART NO, 3389P-1-10%

2, SUGGESTED SOURCE(S) OF SUPPLY:
BOURNS INC. TRIMPOT
FSCM NO. 32997
OR EQUIV
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NOTES:

1.

TERMINAL, SQUARE BARREL
BRASS, TIN PLATED
PART NO, 4u484

SUGGESTED SOURCE(S) OF SUPPLY:
NATIONAL TEL-TRONICS DIV,
EASTERN AIR DEVICES INC

F3CM NO, 91967

OREQUIY -] ZE |-
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xx+ 0005 {7
ANGULAR OD SR
20 :

TERMI

NA.., SCUARE BARREL

DRAFT

92

« Q‘i; Tﬁ{c F}\SQ&J [ sCaALL _/”f‘/l

AAAAAAAAAAA

| EP=TeEsp-plg

Sethore | |




NOTES!
I, MaTER AL

STEEL , RINC CHROMATE
FINISiH . CADMIUM ORTIDNAL

TasLE 1

PART NO. L

AP4 & ~00| 25

AP4B-002| .22

APAS-003| .28

AP4B-004| .44

126 -
( No.

D2 UNC -2A

@)

$3)0 DERNMIE LANC
SANTA DARBARA. CALIF 93111

964.8676
"“;6@;:3
Contracton License No 290399
JOLEMANCES REVISICNS PART NUMBER

UNLLSES OTHERWIST Jwo

SPECINILD DECIMAL

XX 3 00 oo |M oo PART NAML
ST | ] SCREW, PAN HD
o e I3HRsen | T NOWE [EER A
4 m-,@ IIIIIIIIII
93 | 17 1 s & ESP-4-8

AP 48
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NOTES!®
| MATERI AL

STEEL., ZINC CHROMATE
FPLATED, CADMIOM OPTION AL

(No. &)

O |

_P‘] MAX " ] N A e
| l
|

be— | |-

e
MAX MAX

OPTION AL

JBB-DZ UNC-2ZB

_

oo,

LEAM, INC.

Contraclors License No 290399
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SANTA BARBARA, CALIF. 93111
964:0676

TOLLRANCES

HEVISICNSG PART NUMBILR

AP 5\

UNLESS OTHERWISE f o DATR (1]
APEGIFILD DECIMAL ) — PART TAME
XX+ 00 wm
XXX £ 00 = NUT, HE X
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NOTES,

1. LM3911 TEMPERATURE
CONTROLLER IC
SINGLE MONOLITHIC CHIP
OPER TEMP RANGE ~ 25°C-+85°C

2. SUGGESTED SOURCE(S) OF SUPPLY:

NATIONAL SEMICOND CORP
FSCM NO,27014
OR EQUIV,

" AN
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Counteactors 'icanse
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NOTES:

ll

N

4

RESISTOR,
TYPE, CB

AT ASSEMBLY = SELECT ONE FROM THE

FIXED
:2.5 WATTJ ““O /0

FOLLOWING VALUES IN TABLE T.

CALIBRATE SENSOR ASSEMBLY PER
ENGINEERING SPEC,

SUGGESTED SOURCE(S) OF SUPPLY:
ALLEN BRADLEY CO,

FSCM NO, Ozl

OR EQUIV

TABLE T

(SEE NOTE 2 )

VALUE

PART NO, IN QHMS
AP 54 - 001 2.7
b R 00 2.0
1 B - 00? 33
AP B4 - 004 9
AP i - 005 é.{
AD ’ - OO.) )
AD %1' - 88 [;'
/A:; tle - hli %'
I
AP Bl - OT1 0
BHCEE | %
AP B - 0

TABLE T coNnTINUED

VALUE

PART NO, IN OHMS
b 5l - 01l 7
Ab 21l - oi% 27
i 50 - 0lf 0
i - ol 2
RN
o - B i
AP B4 - 072, 54
AP Bl - 03 2
AP Bl - 07 75
TH AN
b 2 . 859 10
AP By - 078 163

/
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NOTES:
l. MATERIALS

FLAG TERMINAL

FEMALE uicik SLIDE
NOKN= INSBUOLATED

FPaRT NO.

2., VENDOR(S):

SeE TABLE T

et

MINMESOTA MINING ¢ MEG CO.(DM)

FSCM 15037

i

TAR 250

 —
T

™M

d]

M

TAB THICKNESS ,030 -032
TABLE T

WIRE

PART NO. | MRE

HM CAT
NIO

APSD-0O0\ |22-18

B32-001

£

A
(

Contracione Lienve

giﬁic-zfﬂm. INE.

H310 REIIE LANK

Na o J9098

SANIA BARBARA. CALIE 9311
064-8676

TOLENANCES REVISIGNS PARY RUMBER
UNLLSS OYHRERWISL | no AN AP 5 8
SPLCID DECIMAL E 1 Y

XK £ 00 o \ PARY NAME
e 2 FLAG TERMINAL
ORAFT | , T 1 [Toeawnwv. T ecat N SAIRRIA
VELEOR'S | THONGeN w2y iy .i [ZEENOTE!
e R | {ESPIASS
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NoTES.
e MaTER) ALt
STEEL , CARBON

2, PROTECTIVE FIVSHS

Bie PLATE

COCZ2Z MM THICKNEDSS
CLENRNE CHROMATE
SFPEC M -7 -3

|SG DIA

\

N

Dia,

—

-,375 =

et— , 045

ELEAM, INC.

Caontraclors Licenss No 290199

5330 DEDBIC LANL
SANTA DARBARA, CALIF. 93111
964.8676

TOLETRANCLS

REVISICNS

UNLESS OTHERWISE § o

DAYL .y

PART NUMBER AP@O

SPECITIED DECIMAL |-

"I rARY HAME

oobtRull & WASHER. , FLAT
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NOTES
| MATERIAL S

INBULATION , HEAT- SHRINKABLE

POLN VINY L ‘crloriDe (PVe)

COLOR , SEE TABLE T

DIRE, DEE TABRLE T
2. VENDOR:

FORT PLASTICS INC.

ST E.SLAUSON AVE

MONTEBELLO, CA, 20640

TABLE T

PART NO. | VENDOR No,| | D [WALL|COLOR
ARG\ 001 [FP301-.0973 |.09% | .020 |CLeAR
Ar-'v@tr-ooz FP201-.187 |.18656 |.025 |cLear
AP ~00% |FP 201~ 315,375 |.0%0 |clens
APe1-004 FP 20l -.093|.09% | .020 |BlACK
AF “61 -005 |FP 20! -

NoTe, RECoVERY 1D,
AFTE R, SHRINKAGE
'S APPROX 5 OF \D

GWEN .

5330 DLOOIE LANL
SANTA DARUBARA. CALIF 9311}
064-8676

................. 290399
TOLFRAN BEVISICNS ART NUMBER
UNl:S::":::VIS[ ~O nare f .y AP@ \
84‘{(;!;!:00:timml 4 PARY NAME
R ~ {INSULATION, SHRINKABLE
W_, JDOP& b L PINGAsOoN | UTTINGNE, |SEETNOTE |
S S 2 nov Tl ESP. AG|
APPL—Y uuuuuu are - P-
101




T s

T R T

HIOTED ¢

1. MATERIA L
CABLE , UNSHIELDED MULTI-CONDUCTOR .
THREE CNDCT : WHT, BLK , & RED . PVC INSULATION,
22 AWG 4 STRANDED 7/30 NoM oD 145 over JKT.
JACKET tM"aUL-ATtoM GRAY VINYL.

2. VENDOR(S):
STANDARD WIRE & CABLE
FaC M No, 04946

ALPH Al WIiRE
FSah Do, 92194

Toao NG it

. R

( A330 DLBIIE LANE
SANTA BARBARA. CALIF. 93111
[‘-~ = 964-0676
e ”;;)
Contractors Licenve No 290399
JOLERANCKS REVISIONS PART NUMBER
UNLLSS QYHTRWISE NO VATE T (13 AP(‘QZ
SPLCIFIED BECIMAL - e s E PART NAML
XXt 00 e '
XXX k00 e 5 R R CABL—E
ANGULAR 4 N P B e aol . T T T T PR BT ST ITYS
T oomis |2l L] [iNERson | "t ihone  [SEE oTE |
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NOTES::
1. MATERIAL:

2,

A, StycasT 27U1LYV 1S AN EPOXIDE CASTING RESIN AND SEALING COMPOUND
OF CONTROLLED FLEXIBILITY, IT IS USED FOR ELECTRONIC EMBEDMENT
AND IN 359}1te OR CEMENTING OF METALS, CERAMICS AND PLASTICS,
StycasT 2701LV 1S SUPPLIED AS A FREE FLOWING LIQUID, IT IS USED
IN CONJUNCTION WITH CATALYST 15, ALSO A LIQuiD, COLOR IS BLACK,

StycasT 2741LV CAN BE CURED AT ROOM TEMPERATURE, OR AT CLEVATED
TEMPERATURE IN A SHORT PERIOD QF TIME. POT LIFE OF THE CATALYZED

RESIN IS, T LEAST TWO HOURS HE FLEXIBILITY AND HARDNESS OF CURED
9t ‘ 1L

?gYSéEE ! 1S CONTROLLED BY THE PROPORTION OF CATALYST

FOR A FLEXIBLE MATERIAL (SHORE NUROMETER HARDNESS 30) usE:

100 pArRTS STYCAST 27411V
150 pArTS CATALYST 15LV

FOR A SEM-RIGID MATERIAL (SHorRE DuroMeTER HARDNESS H0) usk:

100 Stycast 2741V
100 baRTS CatatysT 150V

FOR A RIGID MATERIAL USE;

100 pArRTS STYcasT 2741LV
50 parTs CaTALYsT 15LV

B, CATALYST 15LV 1s A FLEXIBLE HARDNER. COLOR BLACK, TEMPERATURES
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NOTES:
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PHOT0GRAPHIC PAPER
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WoRkilGg PRESS, 125 LBS
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SENDING
ELEMENT 4
—w.:})
./

- ‘ tBO"""‘

)
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NOTES!:

L NAKTER IALS
BRASS SOLDER JOIMNT
GATE VALVE
NOM - RISING STEM
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WORKING PREDSS, |25 LES
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2., DUGGESTED SoLRCE(D)
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T AR MR T YR s €17
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( EL CAMINO POOLS 964-6928
EL CAMINO SOLAR SYSTEMS 964-0676

L\

ST
\EGEAIM, INC.

£330 DEBBIE LN., SANTA BARBARA, CALIFORNIA 93111

November 19, 1976

NASA

Marshall Space Flight Center
Alabama 35812

Attention: Mr. Mitchell Cash
Dear Mitch:

We hereby transmit the documents required for review prior tor PDR1, according
to Contract NAS8-32245, TD2 and TD3. Executed originals and two copies
of TD2 and TD3 are being mailed to you under separate cover.

For your information we have also included three copies of our collector
data sheet which has just come off the press.

We look forward to your>comments and review.

Yours tr

Terence C., Ho
Vice Presiden

Enclosures: 10 copies, ESC-2, Verification Plan
10 copies, ESC-7a, Drawing List
10 copies, ESC-7b, Suggested Prototype Design Review Data
2 copies, 1 reproducible, ESC-7c System Drawings
10 copies, ESC-7d, Autocontrol Logic
10 copies, ESC-7e, Measurement Definitions (Mini-P.I.P.)
10 copies, ESC-7f, Proposed Modifications to SUNSPOT CASCADE
10 copies, ESC-7g, List of Materials in Contact with Potable Water
10 copies, £SC-15, Special Handling, Installation & Maintenance
Tools List
10 copies, ESC-18 Hazards Analysis

Distribution, except for drawings, as follows:
1 copy to Contracting Officer/AP32
2 coples to Technical Manager/FA32
7 copies to SH&C Change Integration/FA02B
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ELCAHM, INC.
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| MATERIAL:
PHOTOGRAPHIC PAPER,
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ADHESIVE BACKED WITH
PROTECTIVE BACKING
PAPER.
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SERIAL No.' . +
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Eﬁ’éﬂm INE.

Contraclors License No. 190)1%
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CARBON STEEL
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NOTE S,
|, MATERIALS

ADHESIVE .009

VYNIL RUBBER STRIP,

CLOSED CELL SPONGE

DUROMETER 40 - %0

¢ COLOR BLACK,PRESIURE-SENSITIVE
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- PROTECTIVE BACKING PAPER.,
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SPECIFIED DECIMAL
XX 00
XXX 1 0.0
ANGULAR 1
ORAFT

T P LY o NORRY ¢ ‘ -

BACKING PAPER
fé
/
5330 DCBAIL LANE °
SANTA BARBARA, CALIF, 93141
L\ PHONE 964 869)
hﬁ LEAM, INE.
Contrasctors License Nu, 290199
REVISICNS ~ PARTY NUMBER CP7 j
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130 | [ v le\rep c7




NOTES:
. MATERIAL

RUBRER, SYNTHETIC

COLOR

2..VEN DOR(S)

RUBBERCRAFT

BLACK

FIREER
PR
e . ,32

—| |t— , 002

—H
‘ 875 DIA
(GroOVE)

Ty

SANTA BARBARA, CALIF. 9311}

PHONE 964 0693

Eig‘é:’ﬂm INE.

Conttnclors License Neo, 29019

8330 DEBME LAND ¢

TOLIAANCLS

SILCIFIED OECIMAL
XX 1 00
x.u;&o\
GULAR 3 5

0 A4

UNLESS OTHEAWISE | no

REVISIGNS — PART HUMBER Cp‘o
ot et — T RUBBER GROMMET
D N Y = L B S SEENOoTE |
X P P B [4- NV 76
ERERED T I B . ; ESP—C\O




= S m—
2SS ima T T e e
AR50 1 SN S

e TGN, STeely T . e

ED

= o I

ASTNVHIAD BVEH TONRGEBIXSL - - e Ty Tnem

= - L= =2 20 7o)

i )

oo i, ot [Ty [r ey

-~

"aNI .zmmmw ‘, st W

T s werasee e —t g 4

 — 1 T J

2

!
§

8

m Y ]
1 |
1 b |
I St I >iNwn — AY=Y
I 239 CS \n\lu_z;J itk \ 29015
i Nﬁﬁ: \ B M B
I , m
i IGELNODOLY G ETEact ol QVAOee
IQVIOSTH [ i
£\ , S=EMM | P 1O

anita ,ﬂ L.»ﬂi.rxutz@ dwnd ,1//& =O1AUSS

Wl iy Skl Sarpuuy A R B IR R -Vt 7N

Aidang - —s i AM> Ak, : SritERAWEL
Lo 2 23D

=L

i
~oO w T ﬁl.cll;l.\lnl.hll!.«i.s./

INYTA {%VT 4
2AWOST AN

7 aoivinosy

Y
g
>
A
<

AN
JACLD=TGO0

13?




I R | e i b 8 L —t m
E°8SBaisngr Tt -l
e SR, w.bﬂs..nhl L. -
WEISAS SNIVEH 522 C; . .o 2T
.us.ir.. " am oo
"aNi ,am@uw _W
It LARLY TP -
.ﬂx\_,,
ﬁ\ - == — N
| — P
M ; N m h\ dwind &
{ ! T lalede s I -
WYL I YUY =osNss * TN m\.,w,.%m
M 2YI0S » st mmbw.m \; 5012
Ogllln.x 14 2
i ! Hmnq..\,m«o ==l __JYAO22
L : | LE L g=an Holims mEEr
o F N N
—~— = mmm%»
- J T~ OH
7.4&&%.%. N DA, S HoEAD =oIANTS
G109 . J

TAIYA
BaA9Y5SYY5
12a0d F3JHL

HONINO3Y

2

ATy
2012300

AN

SAVA 2=maEx @
SHNSSEEd T 2oand

S

!
S 2o




AL A

!’,

-
bS] s s

ﬂl mmw'ﬂﬁﬁmﬂﬂ s S
= R et o

v T

i
i
!
!

2 " &,
USTNHOE NS TONEEINT e ) m T
Tl e el vt
- et e i S
S . Py ooy

G o —r doso—— ~

"INl "WE3Igd
R e —
R SAVA m

)
W, ) o

I

H

'

¢ 80SN3S
| =N¥"es vy °
{

i

{

: CEINOTOLNY
=AYSSYD
an

L sonrm

AVTZd 23018

Wﬁ%
| - RO I

. = ="= HILYM

Xigdns TYY A M&mxu, wu,>MMI
LGN — T ULy T YU\ s
H

wcim

134

GO

e

AVEY
002100
"

%
TATIVA SSNEN

SRNSSTag
=2 Zoxnd

e o 2 e Tl



B =T et SRS
e SR DOSEET T -
LIPS DS RSN I Bl
HATAN ML HNTIET e sves . IR BBt
dINI " WE293)
T N0
£
[ N [ |
3 i
| —
1 ]
ZOONZS ¥
I 2vmos vy 1 ANVL .
_ i D313 \IZ«JI& TGS i
[ L hisetanooolny I | !
—d 2GYISYD - :
I T | =3 1= A 022 u
H m ] < TN ' ANEAMAT3T i \«.
w. .NH HOLINS R
R R R o 22 M
& - . > 2o !
Ardaens 'Dai EIETSETT) i I %.lzlz SATYA 2oARES
VEETAN, P mUa’s ONREANWR
lagive: ; \ S dwing
BATIA rﬂ% L
=ANSSYD
12ATd OreL SRS ED - 3
=N — 2HUNINSES
oA
SAWVAY o
\ SUDOITIOD m.
_ 3 \ . .
SrOVA -
w a2 @ 5 zpva asme
| VIONDYA 2ANSTSSHd § 3oand
e
”‘t“ L - U AT el el am N D o Aok




AR L e

B . o

R S e
R e T
= e SNON_TRESRESIE - ol o
NOUOGANG IDam@ - I -iE
-INL HEBISS:
INI “WHaT3
o
¥ ‘M
ﬁ "
! - _
m ) —
1
£
| S3aNM _
| sves LY BPSNES 1 s AV12H G 90iC 2
NT0S plllery B 2 pa
| T93INgoOINY _&k wn\u
SQvoSYD .
| T | S P — ovaoze
L\.\mquzj HoLmg L= !
— o b e _—— e e e = _
m | . i M_N 2TV
Audanc - j—® 10H
TIVIA — ” | SATVA - H5=H0 SAWA TDANEG
lag'en) \J i SNINSENS )
: 240 NN NZHM
Sl ISYM OL dinG
i1o2 T F
STAVA 1204 §
1S4 QG
GIONYO
k=729 372N ,._V
MOIHD )
Ay
HOLD3IVI0D
|~ \
&
BATIA TAIVA SIS
Samaxy ,
VANDWA BANSSRAL 2 39304

-




T T e ,. A | o - O e s - et
‘ 8€1
9 ..W..W..Mw.v)uzm_ o = -
d I W vk S -
TESONTOXE VaH WNEEART] . o] - e
HIM ANVL GWOD) s} Do =00
M 13 JATYA
m_ : Em.ﬁmmm .w SIAA
e e i e Pug
P KA X . " *
L w ——— —
| L ]
HIRSTNTR RSINTY — AVTEY
| &v10S J— PrRioE \! Q90is
| ASNESY ¥ Y | .
| osremornd ||| | ST oo
IAVoEVD |
§ . » . SN w
awna\__ 1 HO1IMS 3
Y A |.|u gy rere ~
{ _SNWA A3V )
. 4 ” < oo : ¥ LOH
Addns —_— ! DINAIS
- DBIITM ~5-
G100
IATA —SNILYAZ0
3Aavosvd _
INOS =3l A3aNNAQ
>
anwA Y
>OaHD L
2OLVIN93
]
AT 2329
w 20IDITI0D
| e
| o)
_ I[AIVA &
S3n3ay
WNNDYA
C —_



BENSCT D TidT
HLLOH QNS WES

ST T T e L S e e PR R SN b g
RIMUZIVM BSEE0SEY b -] o
280 e
T
gNI "WHah3
_—
gk B —_—
- -} PACEIT SOIDOQE 06 o=y 2
AR DO0RM Oy LoV VM 220t &l \gt
2sez-51ad -, co gz onlanl
o Qio=a g v
TRAONSTSTT DiET e or . le-
RUM GNE VES TNV EZ20° GIGLE G G20t arsls
GO 27 oent Co 29" SIS —
=ent =0 an= N AY BE~
/ . A 1
L * ] - -
m
- o T ) - J
_ . 6y o
. ==t === = e e g o~
2V M ;
W N . N 928
PARS 2 i )
== it Sty Wl (472 '
_ I O 7/~ :
,mw.n_ |
! H - B %11 1
m P o
| : : cre i : ok
| N . S— . . S | S U A AR N O N !
| |<I|I|I||H»‘ Wﬂ\ 5F - # I ¥ i
coZ4 | .\ Lot
=801 40 QN3

Q
Q
i
0

TON WO
Sl - S4EHd

]
G
)

arT=x 2

a<¥o Grim

SIALTT ANTOOAN
Pci-Slad NG RS oL BER7afinn

oSN GERYEE B8 TIVRS SWYES Tiv 2

‘CCe ACTTI7 NOLLAT - W SSAL N NmRIa
Grv ST TN =C QMGG "SENL 224400
TINIE SN ¢
1C=ion
”ﬂ\.ﬂ . N o g e ey L P e

e o - T T A P




L S AL £ 20 e . Sanat i ML AR M P L S ke ek . i - ﬁ*g .fl ,Wﬁuﬂ = ﬁ
. 3 ’
R L B ~pEL T
e S &
TENNYHD Zag ¢ - ] w 1/ 3o
== . O
€D ... o YT e | W AMIIN
e 4L
NI ‘WHaq3 96~
L e i i/ 1
-y Y=
olo*
H
l
OOWJL .
YV M3IIA == Qg e V
. " avai 220
2907 . ”
i it h
i poor, g

]
‘ : 0I5
Nmm.wrml-

H . - — Ay ~mo.
oct’

e o —
3
<

§

oatz L

avy) 1eo”
vIG

[SYA)
73

w -
w avy
alo

T S et e e e - w— e s e s

av TN

42" —=
| ) TON DS
w . [olol s ™™ OO STYASA SOCNKNSY

CHOQNTA 2

I* / N ) < N T e
— ) u MHEVG T ¥ SUiZuoans
w oo ) .M, % mf. m . lﬂwhum:\\"nwm..,.., THLT AT S
.«_“. s HS N = /il 2=i0ee €

—— [m— 997

=H233
— §. et - Q.\.NOP@ 7&\Unml\vmm 2ACG

Sl AS=NEL 809 NSdWND
u NCGISNALKTZ Ao WONIWATY
» CIWIRRSIYW
ISSI0N

|
¢
|

AR s Tzt .

i
\
l'
A
!
!
4

R B — e e e e - L



oy o

¥0-dS3 I S T < 1
A.wf.u.-...mu.waixdm..m,w\f R T iwm.wnﬁ./mw
SALS N>OUI..;..1!$4§E(MA m
B T I s
"3NI zmu@
—] (097’
Yia veo° Lo
,—ava g0’ _
T
dEe g
ava Tina
220" 1 _..
H||_||| vy
I U X
rAZ- o4z
! T
T —
290" WA G V7 iDIEBANNWOD
: A[LISOHTG - OMIDT 13
- 096 THSINIZ SAILD3LOAS ¢ ”
i e m®~0
‘OGN WDOSa

‘0D STOVASEW SOTIONASH
LOCANZA e

ZOL2 "ON NOILDO3S 34
21 H3SWIL €902 NSAWD
NOISABIXE ATV WONIWMY
TIVIRISLYW Y
ISBION

LT P USRS o

|
|
b
|
b
}



N TP S 01ttt g o S0 L T, T O DO e 34 £ S o e 8 1 e i N g ¥ i s K S . il % .
- - 2z g H LSRR m
I

i ALY

S

A

ST e AR T

o, M am R
e -:..Nuv.nu I g _
- . - m—— - e

- ot P
TR T v ERSYT L] MN.W.H;. _“«Pn o.w-., h. M
cy—-252 hoia

AIRAACK ixea L X3

2
HGI A 07

'.\/\.!l_|wv

BN S ez ST
h - -

"gNI Emugm,,

T

£300 vt Dma
CIRE Y wavered wE%
Mart 3ae1s s

NS M- “ag
it D)
i
'
m he B
{ e
O T g T H 1
Drvrres LA A
LILFLs . ; . m . weinid 7D g
; i ;e
P wew iT
* . W uy_ Ha
i ¥ N - H
a9 ® b ) , S o
ACES — § Nv&- vy »> 1 3
T BRI Sl avaSdibS : i
: PR s "N S e i}
, RRCIN i s
v ¥ . v K " - ———
IR O R
- 4
Tt o :
Lol eae R .
i [ L + < N 1
S T i s !
P! ; EARR -
. i i i~ . -
: ¢ [T . o e
St e 2
Pl Y PO U T
FCTABT < ) # (] S ! D .Ammns 1 ' [P
{ Adaazan e e At T L Fenr
&/ Py —/SAN 5 sn«w‘mw iy i _ I N “ P
- s i -
m £ - >er AR e AAN — FEL
mux2ZT = sry T [ N St . ;
A Voazs i i )

& b o
: sy . b w

1oEENT
= ) "%
. 7 rIETEY
1 LEY
»S !»U fey vt .
- S — D P=)em> U'FL
m w nu\..u‘nvlw. - T e — v
f tw FREAr v W. m ~

L4 v
1
—
'
e B
e vt ae oo A——— S ——— 1 = A

/3 E & o A

f..,\ i %8 .*,M:rWV.. -WM I.J\M/‘\QV\»
] o9 X\—NN\ _ V .—- {928
v — d %

prmen

e e T L L

[



R AR ot

Y

19383

[t e s = - T )

EEEN

NI SWNS ZSsE2ceEv)

o

142 -

o cnemed YoM CR AT

Aeds

] e X

ataacte sove

AL v ) Sancra——)

"aNI "WH3a3)
~Z

- e D
CXR WL S ey

¢ 3LON
3 S=Cfsovazng
SiHL HSINIG

Pt ian I=)

jde

avs 04 m 149
d?2 8
Tdz2o0g 0|

—

=R LT owTSIaN

. LI —_ I
LS IUTNTE DT s TR

i TA IOT L Tl = T LA

W2 . — | S>NS(FUACTT) T2 WE-D

030 f Sim = IEo0=d e

! | ile) . = IE0z
¢ 42 i1 Y2 '
: .vmo.vumh.. oNG eSS i
N B Y w % STwlma SCONASE
; - ; ZOCNENZ
: | :
bt e . 226°C i 05592 MTILIIES =G ~
C1 RZanNBRL £€59 NSSAD i
NOISTRLRE ACTVY HOMAGTY
A\ APt A AV B m
VBT .

L e I e o miegen s e B e o ) o T o S »




e o L ix,‘Jaw.i.wu..a:w. oy s rer ieai A N ey - * WA
€2-dS2 _ % . LS SLEN
AENNVHO 65525 _—
o I S B
"3NI 'WB3gd)
Crmeona e 7
Smmmee T
oc '8+ 8¢ Ly |[100-GdD
SUAYWEY (2w g HOED asroiaal "oN 1uvd
I 3N14avL
de —=gp v =9 m
L2 142 XYW i
m avd €0 .
4T .Mm
ey | . .
1 i —3 :
S i !
W_,llmw_u — 4=y g —- - B :
CoL > =
m.fww.
| I AN Zg
¢ NMOXG
= » RN AHVQ WIS TWNANOD
(A AQ3LISOHSC - Ux10=1T
HSINIE SAaLSEA T
STTIOHTZ }
NaHL vig 201- Leo" !
HTTONTSAE
ON NOILDERS BIg
Sl ARIWIL CD09 NSIWD
NOISORLAT AT W WANIWATY
AWM= AW
1S 3ION




W

o T T A AT T G T e 1 I et S T, A
T,
‘N\.unm,m!m‘ B At -], ) =
nquvhlwwmi uv.\-.nyl.t e tlmlmm:.. !” ; ’n”.mlw
INVAISSS 3=2¥0cey . - ]
24D oo BT
“dNI .Em.mmm 3
FEa——- %
WL
) —d
91220 D«mm_o.
=2 T
aval TN AN
./ 220°
I T1 5
~ Fzos 3 [ [ i
L8213
ecs” | . )
p ! 3
~ . — }
f § )
i
. _ Qg
[ m Q
M ¥ |
n TN Sy

! ==
m "
. : ] T,

i T ki 4 W "
w : : 22 4
; B i
i : o

i R YTl H

ﬁ Yzl - H oON

] 5 §

i - i 3
! e
AM -
H .
WM o - P —
i
L
7
.

0
7 g}
T
v Y
&1; )
s
T 5
{ |
J\@
&

D ———

- o B Gy i . i "
«iLdJﬂ SEETRRIISA T, v ON N Ly,
CLLAA = = -
PLIM NE2vw G v 0G o
%

¢ :
S Tt = =N .
A2Ye ZxN= PENCTTY NS S S

SN e LTS O

o -
e
Oy — -
CT A Aliee- W N ZTTC =
22

e ol eteme .

e e e




e e i e

T ST T R A e R B JJ >: - .m.L o - .. i &'
s
i } pon - S
T : B — S
i :E.ﬁ.n!u..l..\h\o-h - -
£ lood T T x\ 77 POILSTT
- ST BN O - /-~ ool 4]
{2 .. TSI 0BT o |
- N | TS 0P opZar 7
"INI Em\mﬂm i 7. SIS GUAS 17 -0Re5K # |
S = AT LY 7377 r-ogzss ¢
T ! AL L55Y Tuvog M\\w;\é&ﬁ vz- \mwh\ z
= /o H#;I Z- ogzEs 1
KLE__ | NOULSISISTT " 01y st 117,
~ N \l-
: m =0
A | o e
,u ” 3
I o _ ~ Ry 7 <7 <
T L] N%» i it i
m | ( ; T
! , Avz7e 84 7z 5z
i m IO T vz Lo i |
i : 1 N 'l
; | SHOSN.FS .
e Z L)
-~ N e =
o -
N e H :
m L\Mn.m xﬁmﬁ.w..s..lu.! O O] QM\\MM« e O <y - - ® :
= v o U —_— i
\u\f\.\.\“d\uﬂ\u\. \ww /~ - (\ AL N‘.w\ = ;
t - B ——— e s —
e HE AHN= s 3, . i e
2 SIS R.Nw.w\\ut\ wive 277 !
! ! -
{ :
b - i :
B ’ £ ‘
§ i \J'\\ 3
; | o \x!&i“‘lﬂjﬂ”\hﬂv - o~ .
C (/4 \\vQNN ﬂ
st
/2 T
w@é\% J079879
w T e B A .,¢ \.W )
m Ty .
£
u FoA >
| A . y

R



7

R -
- L. . -
e TS e - +<
Ry Pre A2 8 - . _ 000's __
Pl s Coem AT, d 2w < a0 ¥C52°3

TR e - xzTo ) L . ] osxTe € i k
20T~ XA b nere | Tl LE7E , o
mEEe ol LS S T — - ,
Zv-357 R Proteivriod M : ‘ ) T
b
! i
{ ﬂ
|

rve Sl n b )

.z

LIt .t aomsrs H M : osoy
‘aNI "WHagH) " ”

CXa SV vereren wiwws
Do owans mz3

o e
A~ 7 / wmﬂlﬂhgwommw

e e W30S sany
e e S TS TS Lmmmm e e g A543 3NG

&
L ADo RN
723720 vs2 20Siir (F) Xry Oszos . | !

V\\tv\mm\lugu@ e T T Tm T T L e e e e e \.. yoses

=

: - oo s asgr - - 55
N ) laruv‘.mlﬂom,umlml 252, oooy

i £ !
q ¥ i ’ ' i . i

wl'mlv“lﬁm, = -~ ) . ﬂ”iﬂl”’l.b}.ll.ﬁ;h”l H N I.wl lw,! e e LT -
m . 0 - i

4

i

.

13

t

T !

mm i ; v ! ” _ . : ' i !
153 _ / : > _ _ | |

g 2 oo\ L I S BT B
e (T - B T fmm g N

El “ |
m% i ] - b : ., .
- Y . : :

55 : | . > A s i oy PR S | :

- i i —E DB - Ll | :

ac

A

g

g
-
o o e o s e e

; e & e e ——

B

b | S . _ 4 . oy 2 Sy
) 1

m - E LT - . . ’ . B r \

e e e e




	1980025359.pdf
	0009A02.jpg
	0009A02.tif
	0009A03.tif
	0009A04.tif
	0009A05.tif
	0009A06.tif
	0009A07.tif
	0009A08.tif
	0009A09.tif
	0009A10.tif
	0009A11.tif
	0009A12.tif
	0009A13.tif
	0009A14.tif
	0009B01.tif
	0009B02.tif
	0009B03.tif
	0009B04.tif
	0009B05.tif
	0009B06.tif
	0009B07.tif
	0009B08.tif
	0009B09.tif
	0009B10.tif
	0009B11.tif
	0009B12.tif
	0009B13.tif
	0009B14.tif
	0009C01.tif
	0009C02.tif
	0009C03.tif
	0009C04.tif
	0009C05.tif
	0009C06.tif
	0009C07.tif
	0009C08.tif
	0009C09.tif
	0009C10.tif
	0009C11.tif
	0009C12.tif
	0009C13.tif
	0009C14.tif
	0009D01.tif
	0009D02.tif
	0009D03.tif
	0009D04.tif
	0009D05.tif
	0009D06.tif
	0009D07.tif
	0009D08.tif
	0009D09.tif
	0009D10.tif
	0009D11.tif
	0009D12.tif
	0009D13.tif
	0009D14.tif
	0009E01.tif
	0009E02.tif
	0009E03.jpg
	0009E04.tif
	0009E05.tif
	0009E06.tif
	0009E07.tif
	0009E08.jpg
	0009E09.tif
	0009E10.tif
	0009E11.tif
	0009E12.tif
	0009E13.tif
	0009E14.tif
	0009F01.tif
	0009F02.tif
	0009F03.tif
	0009F04.tif
	0009F05.tif
	0009F06.tif
	0009F07.tif
	0009F08.tif
	0009F09.tif
	0009F10.tif
	0009F11.tif
	0009F12.tif
	0009F13.tif
	0009F14.tif
	0009G01.tif
	0009G02.tif
	0009G03.tif
	0009G04.tif
	0009G05.tif
	0009G06.tif
	0009G07.tif
	0009G08.tif
	0009G09.tif
	0009G10.tif
	0009G11.tif
	0009G12.tif
	0009G13.tif
	0009G14.tif
	0010A02.tif
	0010A03.tif
	0010A04.tif
	0010A05.tif
	0010A06.tif
	0010A07.tif
	0010A08.tif
	0010A09.tif
	0010A10.tif
	0010A11.tif
	0010A12.tif
	0010A13.tif
	0010A14.tif
	0010B01.tif
	0010B02.tif
	0010B03.tif
	0010B04.tif
	0010B05.tif
	0010B06.tif
	0010B07.tif
	0010B08.tif
	0010B09.tif
	0010B10.tif
	0010B11.tif
	0010B12.tif
	0010B13.tif
	0010B14.tif
	0010C01.tif
	0010C02.tif
	0010C03.tif
	0010C04.tif
	0010C05.tif
	0010C06.tif
	0010C07.tif
	0010C08.tif
	0010C09.tif
	0010C10.tif
	0010C11.tif
	0010C12.tif
	0010C13.tif
	0010C14.tif
	0010D01.tif
	0010D02.tif
	0010D03.tif
	0010D04.tif
	0010D05.tif
	0010D06.tif
	0010D07.tif
	0010D08.tif
	0010D09.tif
	0010D10.tif




