DOE/NASA CONTRACTOR
REPORT
DOE/NASA CR-161558
: DESIGN PACKAGE FOR SOLAR DOMESTIC HOT WATER SYSTEM

By Elcam, Inc.
5330 Debbie Lane
Santa Barbara, CA 93111

Under Contract NAS8-32245 with MASFER

National Aeronautics and Space Administration
George C. Marshall Space Flight Center, Alabama 35812

For the U. S. Department of Energy

T —

' U.S. Department of Energy

=



DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



NOTICE

This repurt was prepared to document work sponsored by the
Unlted States Government. Neither the Ilnited States nor its
agents the United States Department of Energy, the United
States National Aeronautics and Space Administration, nor anv
federal employees, nor any of their contractors, subcontra..ors
or their employees, make any warranty, express or implied, cr
assume any legal liability or responsibility for the accuracv,
completeness, or usefulness of any information, apparatus.
product or process disclosed, or represent that its use wc..d
not infringe privately owned rights.




TECHNICAL REPORT STANDARD TITLE PAGE

1, REPORT NO. 2. GOVERNMENT ACCESSION NO. 3. RECIPIENT'S CATALOG NO.
DOE/NASA CR-161558
4. TITLE AND SUBTITLE , . 5. REPORT DATE
Design Package for Solar Domestic Hot Water System - September 1980
Elcam 6. PERFORMING ORGANIZATION C(DE
7. AUTHOR(S) 8. PERFORMING ORGANIZATION REPORT #
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. WORK UNIT, NO.
Elcam, Inc. ‘
5330 Debbie Lane 11. CONTRACT OR GRANT NO.
Santa Barbara, CA 93111 NAS8-32245
. ' 13. TYPE OF REPOR: & PERIOD COVERED
12, SPONSORING AGENCY NAME AND ADDRESS
Contractor Report
National Aeronautics and Space Administration
- Washington, D.C. 20546 14. SPONSORING AGENCY CODE

15.

SUPPLEMENTARY NOTES
This work was done under the technical management of Mr, Harry Harber,
George C. Marshall Space Flight Center, Alabama,.

16,

ABSTRACT

This document contains information uscd to evaluate the initial design of the
Elcam, Inc., Solar Domestic Hot Water System. Included are such items as
the system performance specification, detailed design drawings and other
information.,

Elcam, Inc., has developed two solar heated prototype hot water systems and

two heat exchangers. The hot water systems consist of the following subsystems:
collector, storage, control, transport, auxiliary energy, and government-furnished
Site Data Acquisition. The two systems are installed at Tempe, Arizona, and

San Diego, California,

The Final Design and Results are contained in documents DOE/NASA CR-161466
Solar Energy System Performance Evaluation-Seasonal Report for Elcam Tempe,
Arizona State University, Tempe, Arizona; DOE/NASA CR-161481 Solar Energy
System Performance Evaluation-Seasonal Report for Elcam San Diego, San Diego,
California; and DOE/NASA CR-161492 Solar Energy System Evaluation-Final Report
for Elcam-Tempe, Tempe, Arizona and Elcam-San Diego, San Diego, California,

17.

KEY WORDS ) 18. DISTRIBUTION STATEMENT UC-59c¢

Unclassified- Unlimited

‘/W/ ‘7
WILLIAM A. BROOKSBANK, [JR.
Mgr., Solar Energy Applications Projects

19.

SECURITY CLASSIF, (of this report) 20. SECURITY CLASSIF, (of this page) 21. NO. OF PAGES | 22, PRICE

Unclassified Unclassified 150 NTIS

MSFC - Form 3293 (Rev. December1973) For sale by National Technical Information Service, Springfield, Virginia 22161

SR




THIS PAGE
WAS INTENTIONALLY
LEFT BLANK



R4

Introduction...............

Drawing List - San Diego Site

TABLE OF CONTENTS

System Performance Specification .............

Applicable Documents. . ... ................

Application of Interim Performance Criteria
by Type of System..... e e e

Deviations from Interim Performance Criteria
Government Furnished Property .. .........
Government Directed Requirements ........
Geographic Area « .« .cvei it ..
System Appendices .. ...ttt

Appendix A ... .. . e

Appendix B ....... ... .. o ieiei,

Drawing List - Phoenix Site. .. ........cco.. ..

Drawings. « « c oo e v e et ittt ittt

Transmitted Drawings. ... ..v.coiveeeneen,

DISCLAIMER

This book was prepared ps 8n account of wark sponsored by an agency of the United States Government,
Neither the United States Government nor any agency thereof, nor any of their employees, makes any
warcanty, express or implied, or sssumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, produci, or process disclosed, or
represents that its use would not infringe privately owned rights, Reference herein 10 any specific
commercial product, process, or service by trade name, wrademark, manufacturer, or otherwise, does
not necessarily i or imply its jon, or favoring by the United
States Government or any agency thereaf, The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any agency thereof, .

iil

-

23

... 126

GISTRIBUTION OF THIS DOCUMEXT

18

o

URLIR

)




Specification No. SHC 3013
Page Date 28 July 78

Page 1 of _ 14

. 1.0 INTRODUCTION

This'Performance Specification establishes the requirements for

, the design and performance of the solar domestic hot water systems to

) be delivered. It designates the Interim Performance Criteria app]1cab]e

to the above systems and defines any deviations, if required. The
appendices specify the performance for each type and size system and

the installation drawings.

2.0 APPLICABLE DOCUMENTS

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 Cohtractor 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 appl1cat1on of each paragraph of the Inter1m Performance

Cr1ter1a to each type system is provided in the following table.
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TABLE | : _ : REVIRIO
vt JgTam 7T
RESIDENTIAL SYSTEMS INTERIM PERFORMANCE CRITERIA SUMNle 16
ET>_OF —_
A — APPLICABLE YO SYSTEMS INDICATED . H —HEATING :
§ — APPLICABLE YO !YBTEM MO Wﬂ.ﬂvNO ' - HC - HEATING AND COOLING
NA — NOT APPLICABLE o . ' HW — HOT WATER .
' | - TYPE : ' TYPE '
RESIDENTIAL INTERIM RESIDENTIAL INTERUM : -
PERFORMANCE CRITERIA SYSTEMS PERFORMANCE CRITERIA . SYSTEMS ,
PARAGRAPH H HC' HW . PARAQRAPH H HC W
1.1 H and HC System | A A A 1.3.1 Collector Efficiency A ‘A A
Performance .
. B 1.4 Thermal Storagae A A A
i 1.1.1 Heating Design I 1 NA '
Temperaturaes: 1.4.1 Storage Capacity and A A A
‘ o n Rate :
‘ : 1.1.2 Cooling Design NA I RA . _
| Temperatures B 1.5 Habitabil{ity O£ A A A
| . Occupied Spacas : .
1.1.3 Relative Humid- 1 1 HA ‘
"] ity and Vater leor ) 1.5.1 Haat or Humidity I I 1
Pressure . Tranafer Effects
1.1.4 Solar 1A A A 1.6 Energy Transport A A A
-Contribution . ' Bfficiency '
1.1.3 Operation ‘ A | A A 1.6.1 Thdrmal Losses and - A : A A
Inpairmant . Electrical Power -
1.2 W4 System Al A A 1.7 Control A Al A
Subsystem Performance B ‘ N
: 1.7.1 Installation lnd 1 A A A
1.2,1 Water Design . 1 1 I Mnintenance ) :
Temperature : o
_ : : 1.7.2 Manual Adjustment - A~ A A
1.2,2 Storage Design A A A ‘ - .
Capacity . 1.7.3 1Inhabited Space A A NA
4 . _ Temperature s
1.2.3 Solar A A A . :
Contribution ) : 1.7.4 FHot Water TauQerature - A A A <
1.2.4 Operational A S 1.8 Auxiliary Bncrgy AA: A A
Impairment : ' : ' -
‘ 1.8.1 Design Loade : A A A :
1.3 ° Collector A A A . . . ’ .
Parformance :
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SPECIFICATION NO. __SM 3
TABLE | RCVISION
CONTINUATION SHETT DATE 9 Jan 77
RESIDENTIAL SYSTEMS, INTERIM PERFORMANCE CRlTERlA SUMMARY 2 6
eHEET 2 _OF 6 |
RESIDENTIAL INTERIM : ,J:T':m nesaosmmumemu S:SYT'!.W
PERFORMANCE CRITERIA PERFORILIICE CRITERIA - :
i 'P_ARAORAP“ HC HW PA Rm : He HW
'. 1 System Design A A 2.3.2 Prbllt}tl Test: A A A
.1 y g
Conditions Potable Watar
2.1.1 Equipment A A 2.3.3 Air Transport Systems| A A A
Capabilities o ’
. : ' 2.4 Collector Adjustment A A A
2.1.2 Noise or A A :
Prosion-Corrosion 2.4,1 Orientation and Tilt A A A
2.1.3 Operating A A | 2.4.2 Mutual Shadowing Al A |a
Conditiona : oL
. . 2.5 Subsystem Isolation A A A
-2.1.4 Fluid Flow A A .
i3 Collectors ' 2.5.1 Shutdcwn {n Multi- A A A
. fanily Housing
2.1.5 Entrapped ‘Alr A1 A :
_ ‘ 2.6 Heat Transfer Fluid A A A
©2.1.6 Thermal Expan- A A Quality . :
sion of Fluids _ _ :
‘ - 2.6.1 Liquid Quality LA A A
2.1,7 Pressure Drops A A _
2,6.2 Aflr Quality A A A
2.1.8 Condensate A NA.
Removal. 2.6.3 Fluid Quality A | A | A
2.2 Mechanical A A 2.6.4 Freeting Protection ' A A A
Stresses i o . »
: 2.7 Piping Supports A A A
.2.2.1 Vibration A A _
Stress Levels 2.7.1 Applicadble Plumbing‘ A A A
‘ Standards : . ' o
2.2.2 Vibration from - A o .
¥oving Parts 2,8  Excessive Pressure A A A
- . o and Temperature Protection.
2.2.3 Water Hammer A A ] : _ ,
. ‘ -1 2.8.1  Reliaf Valvcl lnd A 1 A A
2.2.4 Vacuum Relief A A Vents
Protection
v . : 3.1 Structural Design Y A A
2.2.5 Thermal Changes | A § Basis
2.2.6 Flexible Joints A | A |3.1.1 Applicable Standards | A | 4 | A
2.3 ,tenkagc A A
Prevention
2.3.1 Pressure Test: A A
Ronpotable Fluids
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LT _ sreciFicaTion wo, _SHC 3013
 TABLE nevision
CONTINUATION BHERT DATE ,_9 Jan 77
RESIDENTIAL SYSTEMS, INTERIM PERFORN‘ANCE CRITERIA SU‘.M,*.ARY |
ehET. N or.b.
. TY% R |
RECIDENTIAL INTERIM lu‘mmkl INTERLN :
| PERFORMAHCE CRITERIA EYETS POZIARDE CRITERIA syeTeLy
rARAGnAPH H HC IARMI " Ho WY
'3.1.2 Sarvice Loads A A . 3.8.2 Constrain Load.” A A A
| 3;1 F-iluri Loads A A 3.9 Ponding Condition’ A A A:
and Load Capacity : _
‘ . ‘ : 3.9.1 Desfgn Pravisions A A A
“3.2,1 Ultimate Load A A ' _
Combinations . 4.1 Plumbing and A A A
. , A Electrical Installation ' :
3.2,2 1ce Losds A A
6.1.1 Plushing Codas A A "A
3.2.3 Vehicular Loads I 1 )
;e 4.1.2 Rlactricsl Codes A A A
3.2.4 1load Capacity . A A : _ _
4.2 Fail-S8afe Controls A A ‘A
3.3 Damage Control A A .
' 4.2.1 Byectem Failure A A A
3.3.1 chiut-nc- to A A Prevantion : .
Dsmage :
) -~ 4.2.2 Autovatic Pressura A A A
3.3.2 Glazing Design ] A A Relief Valves
3.4 Cyclicloads. | A | A 4.3, Fire Safety Al A |a
3.4.1 Deflection A A 4.3.1 Applicable Fire A A A
Limitations , Standards _
3.5 Cutting of 1 4.3.2 Plnltntiom through I 1 1:
Structural Elemsnts Fire Rated Assscblies
3.5.1 Design L I 4.4 Toxic A A A
Provisions
_ ) 4.4.1 Provisions of Catch A A A
3.6 Creep and I 1 Basins
Residual Deflection .
. 4.4.2 Detectioa of Toxic A A A
3.6.1 Deflection 1 I and Flarvinible Plutds
Limitations
: . 4.5 Szfety 1 1 1
3.7 Hsil Resistance | A A :
; : 4.5.1 &urgtncy !mu 1 I 1
_3.‘7.1 Hail Size and A A and Access
Loading .
) : 4.5.2 Identification and A A A
3.8 Constraint A A Location of Controls '
Loads A . .
. . 4.6 Protection of Potabla{ A A A
3.8.1 TFoundation A A Water and Circulated Afr -
‘Settlement '
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RESIDENTIAL SYSTEMS, INTER M PERFORMANCE CRITERIA SUMS \r‘vg!

£7.4_op 64

APPLIGATION

‘A — APPLICABLE TO 8YSTEMS INDICAYED
§ -~ APPLICABLE TO SYSTEM AND SUH LDM

NA — NOT APPLICABLE -

JYRE RYRYOHSS

H -~ HEATING
HC ~ HEATING AHD COOLING {

. HW - HOTWATER -

OTYMR

B2 eay

l!“DéNTIAL INTERIM RESIOEHTIAL INTER) TYrE
PERPORMANCE CRITERIA SYSTEMS rznron:‘m:. ; CRI(TE;‘IA Svevers
PARAGRAPH . H HC '!“ PARAQ;;AH‘! H M VS §
446.1  Contamination A A A |5.2,4 Leakage A » W B
by Materials - _ 5.2,5 Datarforation of A Al a
4,6,2 Separation 1 A ‘A A Gaskets and Sealants ' O
of Circulation Loops | 5.2.6 Transmfsaion | Al A oa
4(6.3 BRackflow i A A A Loseés Dua to Outgunin.
Prevention S 5.3 Chemfcal Compatibility | A A} a
4.6.4 Orowth of Pungl "A | A | A |[©f Components
5.3.1 Matarfals/Traosfer A <A A
4,7 Xxcessive A A A .
Surface Temparatures Fluid Compatibflity ,
4.7.1 Protection ] & | A | a |3:3.2 Corrosion of A A | A
from Heated Components ‘ Dissim{lar Matdrials » .
: I \ 5.3.3 Corrosion by A Al A
5.1 Effecte of A A A : )
Pxternal Eovir ot _. Leachable Substance
5.1,1 Solar B IV I O iofiftoﬁfiiiﬁ'mif preear. 4 o
Dagradation A - . _
. ] . 5.4 Componants. Iwolvln; A A A
5.1.2 801l Corrosion A Moving Parts : , .
3.1.3 Airborne A |5.41 Wear mq htigun A A A
Pollutants _ A
. . ' 6.1 Accessibility for A A A
5.1.4 Dirt Retention A | A A Maintenance .
f .
on CovAcr Plate Sur u! . 6.1.1 Access for System A A A
5.1.5 Abrasive Wear A | A Maintenance .
3.,1.6 Fluttering by A 6.1.2 Access fir System A A A
Wiod * Konitoring o .
5.2 Tmct_ltun and A ‘ A ‘A 6.1.3 Draining and A ‘ A A
Prassure Resistance Filling of Liquids .. '
5.2.1 Thammal A | A | A ]61.4 Flushing o! Liquids | & A | a
Dagradation Subsystexs . P
$.2,2 Detarforstion " | A | A | A |6.1.5 riltecs A Al a
1 t f . : . I
of Hea Tunu‘ ar Fluide ' 6.1.6 Potable Water A "
’.2.3 rh.ml Cyclln‘ A A A shutoff :
Stresses :
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- TABLE _ . o oave. 19 Jan 77
RESIDENTIAL SYSTEMS INTERIM PERFORMANCE CRITERIA SUMMARY -
e567 3 _or 8]
‘A ~ APPLICABLE YO 8YSTEMS INDICATED ' © H - HIATHNG .
‘) — APPLICABLE TO §YST2M AND-GUILISNG : ' HC — HEATING AKD CODLING -
NA - NOT APPLICABLE - , . HW - HOT WATER i
. B R ' Tvre : :
RESIDENTIAL INTERIM RESIDENTIAL uﬂ’cmu , .
PERFORAMANDE CRITERIA svg:m PERFORLLAT; gg:;&{ygﬂu _ SY‘Q’EA&}
PARAORAPH H HC' oW | PARL{:::I » H { ne o
6.2 Inétnllation, A A A 7.3.1 Spece Vaa ) I 4
Oparat{on and Mzinte- bad 4 . o
nance Nanual ‘ ;cg\jtufn ing of 4 jecent I I
6.2.1 Tnstallation A | A A . . S
28 : N : 7.3.3 Impeat om - . I | X
Instructions Pavic c - _ .
€.2.2 Haintenance A A A ' . B
and Operation : EE 7.3.4 View . I - I I
Instructions . . . 8.1 TInterference with ) OO b ¢
( 6.2,3 Maintenance A A A | Machanical Oparatfon. .
‘ Plan . | 8.1.1 Blockage of Solar 1 {11
€.2.4 !oplumnt A A A Subsystem , B
Parte 8.1.2 Shaddng of S B
6.3 ch-ir and . A A A Collector ’ - "
Sexvice Personnel ) ) 8.1.3 . L AI .
. 8 t
6,3.1 Xaintenance of A A A ! ensor Locaticn . -
H and HC Systeas ‘ 8.2 Mechanical and R ¢ ¢
.3.2 MKaintenance of A A A Electrical Tunctioning of "
:83 :y.tmn saa . _ Dwalling and 8ite _ |
7.1 Design . 1 1 I |8.2.1 Exhaust and Venting y S P
7.1.1 Dvelling Dastgn | I 1 I 8.2.2 Utilitfes 1 r | 1 |
 7.1.2 Mobile Home ' I I I 8.3 Mechadical and N D § ) ¢ I
Design . : ' Electrical Funct{oning _ '
:7-1.3 - Site Delign e I x I O,f. Connectionl . N .' N ‘; ) “
57.1.10 Passive Use of 1 b ‘2-3v1 :lmiﬁl IA b ¢ I
Solar Enargy onnections : _ » .
' 8.3.2 Rlectrfcal ) & 1 I
7.2. Adequate Spt_c. 1 I 1 Connact {ona N |
7.2.1 Collector Area 1 b ¢ | 1 9.1 Structural | . | l‘ . .
' 7.2,2 Storage Area ) & X 1 Integrity ‘ o ’
7.2.3 Utility Chases | 1 | 1 | 1 |9.1.1 Movemsnt 4n BN B S O N A 2
' Adjecent Structures , . g -
7.3 Punctioning I I I : S - N BT
of Dwalliag Site : 9.2 Structural ' t{ 11 -1
, * Integrity of Dwalling S
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Btructural Members ' 12.1 Maintaiuabllity of "X I ¢
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9.3 Btructural} 1 I ‘
Connections ) 12.1.1 Accessibility I I 1
9.9.1 Structural 1 | 1 12,12 wieuse t J o |1
Connactions ' _ ‘ .
. 12.1.3 Parxanent Kainten- 1 I 1
9.3.2 Brittle Bub- 1 1 ance Accessoriss
aysten - ' . .
: 12,2 Heintainadility of 1 1 I
9.3.3 SBtrength and I 1 Dwelling and 8ite
Btiffnass o I .
: 12.2,1 Accesstbility 1 1 1
(" 10.1 Bafety of 1 1 : )
' Dwalling and Bite 12,2,2 Ice Dams I I | G
10.1,1 Fire I | 1 |12.3 Connections 1 1 |1
10.1,2 Accidents ¢ I | 12.3.1 Accessibility "1t |
11.1  Durability 1 1 | 13.1  Visual Character- 4 1 1
: {stics of Dwelling and Site
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4.0 DEVIATIONS FROM INTERIM PERFORMANCE 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 GEOGRAPHIC AREA

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

tude is not restricted

8.0 SYSTEM APPENDICES

8.1 Appenidix A - Direct Heating System, Single Family

Residence, Model Number 250C  with Direct Dump Option

8.2 'Appendix B - Direct Heating System, Sangle. Family Re51dence,
Model Number ZSOC with Direct Dump Opt1on
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APPENDIX A

1.0 SYSTEM IDENTIFICATION

This Appendix defines the performance and installation drawings

for domestic water heating éysterr{s, Model Number 250C  with Direct Dump Option.

2.0  SYSTEM PERFORMANCE SHEETS

2.1 Site
- The system is to be installed in a s_ingie family residence located
at t.he 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 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 two installed 4.5 KW
electric elements as necessary). The average hot water heating load will

be 1.79 x 10°

BTU/month of which no more than 30% is provided by auxiliary
energy on an annualized basis.

2.3 Operating Requirements

The maximum electrical energy requifed to operate the complete
solar system, excluding the two 4.5 KW elehents, at its rated capacity shall
1be no greater than 0.150KW. The averageﬂyearly energy required to drive

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

* TNote: This figure is an annualized average based on an expected average
system efficiency of 40%, a fixed tilt angle of 300, and insolation data
from La Jp]]a, California.
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2.4 Physical Data

The following subsystems shall have

s

Design Life Weight (filled) - Installation

no less than no greater than Dimension
" Collector 10 years 3.1 1b/Ft2 48-3/4"x96-3/4"x3-7/16"
. Energy Transport .
- Insulated Piping 10 years .4 1b/1i ft : 1.625" dia
Pump = . 10 years . 12 1b - 4-7/8"X5"x7-5/16"
.Controller _ 10 years . 51b _ } 6-3/4"x5-1/2"x2-1/4"
Pre-heat and 4 o o |
Storage Tank : 10 years ~ 580 1b 58-1/4"x20-1/2"

3.G INSTALLATION DRAWING SHEETS

Drawing # Title

ESE-1 ” . Culleclur

ESE-2 Solar Tank

ESE-3 o Electric Tank _
ESE-6. ' CASCADE Autocontrol
ESE-8 1068 Relay

ESE-9 CASCADE Valve
ESE-15 N Pump - Grundfos 25-42-SF

10
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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_configuraticn with an efficiency as described
in Figure 1.1, page 2 of the updated proposal dated 9 June 76.

2. 104 gallons of storage capacity in two tanks. The heat loss
at design temperaturcs is 246 BTU/ hr. from each tank.

3. A control system as described in the propoSa] and update.

4., A tranéport system with approximately sixty feet of 3/4 in.,
Type M copper tubing (7/8 inch '0.D.) covered with 1-5/8 inch 0.D. 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 electronics package. '
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 Energy (1967). In addition,
'gince 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. §vith Direct Dump Option.

2.0 SYSTEM PERFORMANCE SHEETS

2.1 Site

The system is to be installed at Arizona State University
Ffa_,;jm _Ho_ugg .#14,.'_'{‘empe. Arizona 85281, | |

2.2 Hot Water

Seventy-five gallons of potable hot water shall be delivered

per day at temperatures no 1éss than 140°F. Recovery rate shall be no
less than 23.0 ga110ns/hour from 60°F. to 140°F. (based upon input to
storage from the solar system and/or the operation of two installed 4.5KW
electric elements as nécessary). The average hot water heating load will

be 1.79 x 10°

BTU/month of which no more than.15%ﬁs provided by auxiliary
~energy on an annualized basis.

2.3 Operating Requirements

‘ 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 oh 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
A no less than no greater than | Dimension
Coliector 10 years - 3.1 1b/ft2' ,' 48-3/4"x96-3/4"x3-7/16"
Energy Transport o R : '
Insulated Piping 10 years .4 1b/1i ft : 1.625" dia
Pump ‘ 10 years 12 1b . 4-7/8"x5"x7-5/16"
Controller 10 years s 6-3/4"x5-1/2"x2-1/4"
Pre-heat and . |

4 Storage Tank 10 years - 580 1b : ‘58-1/4"220-]/2"

3.0 - INSTALLATION DRAWING SHEETS

Drawing # . Title
ESE-1 : _ | | 'Co]]'ec‘t-or;
ESE-2 , Solar Tank .
ESE-3 : . Electric Tank
ESE-6 | CASCADE Autocontrol
ESE-8 51068 Relay
ESE-9 ' 'CASCADE Yalve
. ESE-15 | PuTp - Grundfos 25-42-SF

13



Specification Mo. SHC 3013
Page Date 28 Jul 78 )
Page 14 of . 14

4.0 EXISTING MODEL 250C.  consists of the following:

1. 64 sq. ft.Atbta1 area (60 sq. ft. effective.absorber area)
.in two collectors of header configuraticn with an‘efficiency,as.described
. inkffgufe 1.1, page 2 of the updated proposal dated 9 June 76.
2. 104 ga]]on§ of stofage.capacity in fwo tanks. The heat loss
‘at design temperatures is 246 BTU/ hr. from each tank. |
3. A control system as described in the proposal and update.
4. A transport system with approkimate]y sixty feet of 3/4 in.,
" Type M‘copper tubing (7/8 inch 0.D.) covered with 1-5/8 inch 0.D. insula-
tion (3/8 inch wall). The flow rate is 2.5 gpm.
5. Direct Dump System which mcludes three .port-.DD valve;

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

Direct Dump electronics package,

e et bt i e s g 8 et e e o tm e o ites s s e

5,0 Solar insolation for which the exlstmg svstem is rated agamst are

data from Santa Maria, California, found on page 17 of ASHRAE's Low
‘Temperature Engineering Applicatidn 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.

14




AS INSTALLED DRAWING LIST - PHOENIX

SUNSPOT CASCADE SOLAR NOMESTIC WATER

CONTRACT NAS8-32245

ESC-12

ELCAM, INC.

SANTA BARBARA, CA.

AUGUST 1977

15
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LEVEL S - SYSTEM CONFIGURATIONS

i S5 Direct Dump Option

" LEVEL E - ELEMENTS

- vEd Collector
. ™g2  Solar Tank

" E3 Electric Tank

E9 CASCADE Valve
E19  Pump- Grundfos UP25-42SF
E18 Pump Assembly

E19 CASCADE Autocontrol Assembly

Drawing List
Contract NAS8-32245 -
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DRAWING NUMBER ~ PAGE NR

ESS-5

ESE-1
ESE-2
ESE-3

ESE-9
ESE-15
ESE-18
ESE-19

27

28/29 -
30

31

32



LEVEL P - PARTS

COLLECTOR

cP1
cP2
cP3
cP4
CP5
cP6
cP7
cP8
- cP9
cP10
- cP
cP12
CP13
cP14
CP15
CP16
CP17
cP18
CP19
CP20

Absorber 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

17

DRAWING NUMBER Page Nr

. ESP-CI
ESP-C2
ESP-C3-
' ESP-C4
. ESP-C5
- ESP-C6
- ESP-C7
" ESP-C8

ESP-C9 |

. ESP-C10
ESP-CI1

" ESP-CI12.

" ESP-C13
ESP-C14

- ESP-C15
ESP-C16
ESP-C17
_LSP-C18
. ESP-C19
ESP-C20

33

34
35
36
37
38
39
40

41

43

44
45

46

47

- 48

49/50
51

52

53



- AUTOCONTROL

AP

AP2
AP3
AP4
. AP5
AP6
AP8

AP9

AP10
AP11
AP12
AP13
AP14
AP15
AP16
P17
AP18
AP19
'AP20
AP21
P23
AP24
AP25
AP28
AP29

" Cover

Label - Autocontrol

Base Plate

-Stand Off

Heat Sink

Screw - Se]f'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) 2NG070A
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

18

Pé,ge Nr

DRAWING NUMBER
~ ESPIAT 54/55
© ESP-A2 56
< ESP-A3 57
ESP-A4 58 -
ESP-AS5 59
- ESP-A6 _‘66
ESP-AS 61
. ESP-A9 62
- ESP-A10 63
" ESP-A11 64
ESP-A12 65
ESP-A13 66
ESP-A14 67
ESP-A15 68
ESP-A16 69
_ESP-A17 70
ESP-18 71
" ESP-A19 72
« ESP-A20 73
-ESP-A21 74
ESP-A23 75
ESP-A24 76
'ESP-A25 77
. ESP-A28 78
79

" ESP-A29



DRAWING NUMBER  Page Nr

AUTOCONTROL (continued)

AP30 Resistor 5.11K “+ESP-A30 80
AP31 Resistor 0.8K  ESP-A31

AP32 Resistor 2.0K o  ESP-A32 81
AP33 Resistor 1.2K ESP-A33

AP34 Resistor 1.0K | " ESP-A34 82
AP35 Resistor 10K -~ ESP-A35 83
AP36 Resistor 0.39K ESP-A36 84
AP37 Resistor 100K ESP-A37 85
AP38 - Resistor 2.2K ESP-A38 86
AP39 ' Resistor 0.68K " ESP-A39 87
AP40 Resistor 2K ESP-A40

AP41 Resistor 4.75K ESP-A41 88
AP42 Resistor 4.64K ) . ESP-A42 89
AP43 Resistor 4.87K _ ESP-A43

AP44 Resistor 160K ESP-A44 90
AP45 Potentiometer | ESP-A45 - 91
AP46 Squére Barrel Terminal ' ~ ESP-A46 92
AP48 Screw, Pan Head ' ESP-A48 93
AP51 Nut Hex - ESP-A5] 94
AP52  1.C. LM3911 Sensor . ESP-A52 95

Drawing List
NAS8-32245

19



R o d

~ AUTOCONTROL (continued)

AP53°
APS54.

APS57

. APS8 .

AP60

. AP6T

~ Ap62
~ AP63

AP64"

AP65
AP66

AP67

AP68

AP69
AP71-

AP72
AP73
AP75
AP76
AP77
AP78

. AP79.

. APSO
AP8]
" APs2
AP83

Sensor Cartridge

Resistor - Calibration-

Sensor Cable Assembly

Flag Terminal"

" Washer - Flat

Insulation Shrinkable

Cable

Casting Compound - Epoxy
Label Circuit Board
Label, Control |
Washer, F]ét

Washer, Loék Spring
Lead Set

Mounting Bracket

Switch, Low Pressure
Wirfng Diagram, Direct Dump Valve
Circuit Bqard Assemb]y, Direct Dump

Lead Set "A"

‘Standoff, Male-Female

Cable, Direct Dump
Cable, Pressure Switch
Fuseholder

Bracket Strain Relief
Capacitor, é.z MF
Capacitor, .012 MF
Capacitor, .033 MF

Drawing List
Contract NAS8-32245
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DRAWING NUMBER

Page Nr.
- ESP-A53 96
- ESP-AS4 97
- ESP-AS57 98
- ESP-A58 99
. ESP-A60 100
ESP-A61 101
- ESP-A62 102
- ESP-A63 103
~ ESP-A64 | 104
. ESP-A65 105
- ESP-A66 106
- ESP-A67 - 107
. ESP-A68 108/109
ESP-A69
. ESP-ATI 110
- ESP-AT? 1
ESP-A73
FSP-A75
ESP-A76
ESP-A77 -
ESP-A78
‘ESP-A79
ESP-A80
ESP-A8]
ESP-A82
ESP-A83



AUTOCONTROL (Continued)

APBY
AP85
AP86
AP87
AP8S
AP89
AP90
AP9)

AP92

AP93
AP94

Capacitor, 2200 MF

Resistor 3.3K

Resistor, 3.3M

Resistor, .12K : ‘
Trans former

Relay, DPDT

Box, Electric

Circuit Board Assemb]y

Circuit Board'Assembly, Dump Option
Cable

Cable, Power, 24V

STORAGE_TANK

TP2 Sensor Restraint Plate
TPS5  Gasket

LEVEL I - INSTALLATION

1V Pipe Hanger

12 Check Valve

13 P&T Valve

I5 Gate Valve

16 ~ Pressure Relief Valve
17 Housinj

Drawing List
Contract NAS8-32245 21

DRAWING NUMBER . Page Nr
ESP-A84
ESP-A85
ESP-A86
ESP-A87
ESP-A88
ESP-A89
ESP-A9D
ESP-AY]
ESP-A92
ESP-A93
ESP-A94
ESP-12 112
ESP-T5 113
ESI-) 114
ES]-2 115
ESI-3 116
ESI-5 117
© ESI-6 118
i ESIAT7 119



LEVEL I - INSTALLATION (continued)

no
n2

13
14
115

Cable Connector
Tempering Valve

S106B Relay Assembly

- Vent Valve, Air

Check Valve

Dfawing List
Contract NAS8-32245
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DRAWING NUMBER Page Nr

ESI-10
»ESI-12  " 120
ESI-13 |

sS4, 121

~ ESI-15 122



SAN DIEGO
DRAWING LIST

CONTRACT NAS8-32245

ESC-7a-S.D.

SUNSPOT CASCADE SOLAR DOMESTIC WATER HEATING SYSTEM

ELCAM, INC.
SANTA BARBARA, CA
REVISED APRIL 1978

23



LEVEL S - SYSTEM CONFIGURATIONS

58

" SUNSPOT Gas Cascade

'LEVEL E - ELEMENTS

~ E1

CE2

“E3
E4
E9
E15

£20

Collector

-Solar Tank

Electric Tank

Gas Tank

CASCADE Valve

Pump - Grundfos UP25-42SF

CASCADE Model #150 Autocontrol Assembly

Drawing List
Contract NAS8-32245
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DRAWING NUMBER  Page Nr
ESS-8 123
ESE-1 28/29
ESE-2 30
FSE-3 31
ESE-4 124
ESE-9 32
ESE-15 .

ESE-20



LEVEL P - PARTS

COLLECTOR

CP1
cP2
cP3
cP4
cP5
CP6
cP7
CP10
CP11
cP12
CP13
CP14
CP15
CP16
CP17
CP18
CP19
cP20
cP21

Absorber Snap Fin

Absorber Waterway

" Side Channel

Cove Strip

Cross Channel

Absorber Restraint

Gaskets

Rubber 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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DRAWING NUMBER Page Nr

- ESP-C1
- ESP-C2

T ESP-C3

ESP-C4
ESP-C5
ESP-C6
© ESP-C7
ESP-C10
~ESP-CT
ESP-C12
ESP-C13

ESP-C14
ESP-C15

- ESP-C16
~ ESP-C17
- ESP-C18
- ESP-19
ESP-C20

- ESP-C21 - -

33
34
35
36
37
38
39
42
43
44
45
46
47
.48
2 sheets 49/50
51
52
53
. 125



LEVEL I - INSTALLATION

-1
12
13
15

16

17

19

110
114

Pipe Hanger

Check Valve

P &T Valve

Gate Valve

Pressure Relief Valve
ﬁousing

Flexible Connection

. Cable Connector

Vent Valve, Air

Drawing List
Contract NAS8-32245
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DRAWING NUMBER  Page Nr
ESI-1 114
ESI-2 115
ESI-3 116
ESI-5 117

. ESI-6 118
ESI-7 119
ESI-9
ESI-10
ESI-14 121
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PRESSURE=

RELIEF
VALVE

CoLhEcTOR:
ARRANY

AR VENT &
VACUUM
RELIEFR VAWE

BUILDING ENVELOPE

3 PORT R
DIRECT DUMP Q?
W76 CHECK. VALVE
PRESSURE i
SWITCH | w __® RELIEF VALVE
D e P TP e ey -
DUMP TO | 2 PORT CASCADE
WASTE A = < VALVE -
— i ~t— WATER
SERVICE CHECK _WVALVE] | ' SUPPLY
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NOTES:
l. ASSEMBLE PER ENGINEER NG
ros e

Z.INSTALL LABEL N LOCATION SuUOwWi
MARK. WITH MOD NO. & SER No.

ZREQRD CPIO-00l

GROMME T
cP\S
LaesbL
I
I di2 %
V/ /,,l I | /, i !g
4 / ' {/ ) 2 !
/7 yll /JQ

[ \L

I | /‘ 54 g

I / o

[ /

/|

B < /
1. 2 /
\, 7" ///
/X k //// | e S
e nther | A\\\<‘E—I B ol SHEET lor2
18.0 | SEE G
—4 5.0 SH7Z EE SH 2
TYP 4 corRnERS \
CPG (ReF)
SEE

COLLECTOR ASSY

Y NONE. . igg"""“:(g

nnnnnnnnnn

H}R LONOJ'76 ESE l
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cP4 (REF)
CovE sSTRIP

CPS (REF)
CROSS
CHANNEL,

PART OF CP9

P 21

cover psey TP

g
/77) =g

(REF) CP1
GASKET , PART
OF Cpl_l

cP /\; 5
CHANNEL BOX% wy g

ASSY X CPG

y 0 - ABRSORBER
i 1A RESTRAINT
UL ‘A 4 fEQD

cP4-00\ cPa -002 : .y
COVvE STR\P COVE STRIP )
2 REQD 2 READ it

‘e » By

L

ST A

CP\2 - 0o\

TEAXE N SICE IIDSULATION SECTION B-B (THru
2 READ CROSS CHANNEL)
N / =cALE L2/
‘e SEAL TAPE CPI& (REF)

VT 4
“ e 0f o8
P
°

S -
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eV ane B
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WA-T ER WAY a RE G’ = TOLERANCES REVISICNS PART NUMBER

B ons = z:;:ﬁy ......
sECTIon A-A wze = [ Rue B Ten COLLECTOR ASSY
i 5 im0 | FULL [ */D
d ==Vk PR iEeE 1y




0¢

NOTES!
[.MATERIAL §
GLASS-LINED TANK
STORAGE OR HEATER

MOPDE\. , SEE TABLE T

2 VENDOR!

AO SM\TH CORP
FSCM NE. 296! |

3, PART NO, MUST \INQLLDE

THE DASW NO.

le: E2-00I

A=

B:
C =
=
e =

F =

CODE
ReEuer VALVE
CPENING 2/4 NPT
OUTLET /4 NPT
INLET /4 NPT
DRAWN VALVE
2/la FENMALE NPT

ELECTRICAL ENTRANCE
=SH MobELS

ESH MoDeELS — r—1£ D
ELEMENT LOCAT\ON © =
TABLE 1 o ¢ ?
SOLAR STORAGE TANK SOLAR ELECTRC HEATER APPROX _¢_ 4. 25 E
CEJASC-D %A: MAX Kw @ %:1!_7 AlIBICIDOAE \ ‘ vV
PART NO.|MODEL |GAL PART NO. [MopeL | GAL |1zov |95V 5e00 || Les | [}
E2-00! [ST)-3%0 | 20 ALL\”Ez-on ESH-20|30 | 3 6 1 |42.2]205 | & [3194 (.15 < B J
E2-002 |STU-40 |aD f;.:;] E2-012 ESH-40{40 | 3 & 134 (4738|2175 375
E27003 [SW-52 | 52 | oaov ) [[E2-O\D ESH-52|52 | 3 & 152 [5938[21.75] | 415
E2-004 [STU-66 |02 | oo [EL-O14 ESH-66|66 | 3 | & 196 (6388124 | | 4675
E2-005 [STU-80 | 80 E2-015 [ESH-80|8c | 3 | o 228 |ee.88le5.25 ¥ 46.15]
E2-006 |STJ-120 |120 U|[E2-0lG [ESH-120 120 | 3 & 355 |62.12/29.38| 1 & [46.15
EECAM. INE.
g7
SOLAR EE?.-‘?’ES_ETA‘:&D




NOTESE

|. MATERIAL:
GLASS-LINED
WATER HEAKTER
MoDEL ,SEE TABLEL

2. VENDOR. -
AO SMITH CORP
Fscs No . 2861 |

NO.OF ELEMENTS = 2
MAX KW@ 2490V = |2

DouvsLE ELEMEMT—‘-

A500W/4500W
TABLE T

oPeECs | -00) | —002
MODEL | PEC-5? |PEC-40
a9 40
ifies| 148 | 188
DM A | 20.5 | 24..0
DM B |58.25 | 6\.11S

- CcoDpE

A = RELIEF VALVE
OPENING 2/a NPT

B= OUTLET /4 NPT

C=

INLET 24 NPT

D= PRAIN VALVE

NOTE' PART NO.MULUST

INCL DASH NO,
e, E23 -00I

TOLERANCES

UNLESS OTHERWISE }l wo DATE

SPECIFIED DECIMAL
XX £ 0.0 w=
XXX 0.0 wmem
ANGULAR +

VDRA'T * :
Ckopv |-

31

EbEﬂM INE.

ooooooooooooooooooooooo




NOTES:

. MATERIAL S

GENERAL PURPOSE

WATER VALVE , MOTOR ERI\WVEN
MODEL 7418

= S O

———l

2  VENDOR: -
BARB=R - COLMAN CO.
FSCM No. 05624 &
3. SPEC\FICATIONS! e o
FOR 40°F TO |20°F WATER . 2.9¢
129°F MAX AMBIENT N\
MOTOR 2aVAC 60 HE
SW & RPM s i
MAX DIFFERENTIAL. PRE=SS \CPS)
MAX STATIC PRE=ZURE 125 PSI .82 DA
ELECTRICAL
CONN,
r i e
B L P
q 1
\1\3’ | \\‘J
el el
19 — = AUTOCY, ‘=1 :Pg: l
= 7 — =
L ] )
] 3 :
ouT cuT /r/
No=MaLLY < - - > NORMA_LY N
CLOSED T i | OFEN §%\ ~——Fror %
\2 ' Al COPPER. TUBE
.28 L I E 2 PLACED
]
r s
<t— .90 —» iR Uil
{} 2 PL_ SANTA lmnn::"?:“o:;;
IN ELEAM, INEC.
TN T e s i b
e
=4 CASCADE VALVE
iz [ PULL [S5Th0me |
ik — =)




NoTES

I, MATERIALS

AL_UMINUM ALLOY EXTRUSION
CMPSN 6063 TEMPER TS5
DIE SECTION 66820

2. VENDOR ¢

REVYINOLDS METALS CO.
FSCM NoO.

3. PROTECTIVE FINISH.
CHEM FILM (ALODINE) ENTIRE
PART, FINISH COAT WITH MARTIN Ne23
(LUSTERLESS BLACK)ON
INDICATED AREA.

BLACK

FINISH THIS
SURFACE, SEE
NOTE 3

23

Lz

625
DA

D022

DIA L.050
& PL
TYF waLL

5.853

e
g Co2 P.l.

FULL RAD

22l

5230 pesmiE Lane
SANTA BARBARA, CALY, $311)
E PHONE 964 8693
ELCAM, INC.
TortAARCES mevisions [ par woween
Srciom s | b T
Sl YA AESOREER SNAP FIN
oRacT ! Fhagieon [ FoLL | e |
VENLORS R e R T
TR Town | = AR I_‘EDNP_VJ 6_{ ESP-CI
APPLY i T T ik B = .




ve

NOTE S!
L MATER AL

COPPE=R TUBE , ROLIND SEAMLESS ,HARD
DRAWN , TYPE M - OPTION ALLOY 320.

2. ALL SEAMS SHALL BE BRAZED
"uNnieeARE" 45% S\LveR ALLOY.

U SING

PDI5 - 154
WEROUVEWT CcoPP=R
EWD CcaP

3. PDIS FITTINGS ARE FRoM! > o

PHELPS - DODGE TUBE CO.
FSCM NG, O67272

SEAL END WITH
CP\e CLOSURE

95.00 —— 4,50
2 EQU'V'|25 /_END OF TUBRE / | &7
(E' u /L“L——‘ v : : C\ z—(——ﬁ—:—r
I fg‘gs ||| e
150 == - |
1125 Il | | ’
23,00 0 g
Vg i S i
{1 | |
4(125 | | o ‘ l l
i g ' _ | 145
Al ; |
/ I . \ - " 1

— =

V05 o

o
L e
—TUBING ,6250D *0.0025

575 ID 025 WALL

TUBING BB COD

PDI5-235R
Bl ID 022 WALL SHORT RAD WROLGHT
2 REQD 90° REDULCING ELBOW

NOTES CONTINUED!

4. AFTER FABRICATION & TESTING
TREAT INCICATED AREASDS PER.
ENGINEERING SPEC

_=SEE NoTE 4

\ Z END OF TURE
TuBING 62500 to.0025

575D .0Z5 WALL
& RERD

SEAL END WITH
CPIb CLOSULURE

SEE NITE4

5330 DEBBIE LANE
SANTA BARSARA CALIF. 93111
PHONE 964 8693

k[::
%E‘HM. INC.

Contractons License No 290399

e e o M e~ )
i g 4’@"“ i e
Json 18,07 un | ABSORBER WATERWAY
e g oo h: 76 e
: e L g E i
e T e e YA
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NOTES:

. MATERIAL.
ALUMINUM ALLOY EXTRUSION
CMPSN 6063 TEMPER T5
DIE SECTION 677026 -A

Z.VENDCR
REYNOLDS METALS CO.
FSCM No.,

2, PROTECTIVE FINISH®
ELECTRO - DEPOSITED
COMMERCIAL DARK
BROWN

—= .834
REF

| —

—— _500

e 250

/ F.OQZ

——FULL RAD

‘ 1—_—/‘7\ I

,010
25—/ RAD
DiA / |
.03l RAD 500 } 2.750
.0IC
j \ reD 100 *
-0 — (“'SLL
e b T SNeE ]
y | : 062
SR e ol \ g
: —=—.188 SEE ViEw A
— 2 et — SOO
<1125+
.010 ,
1P
A <\/ 3\> B i - s s S s
o8 ELCEAM, INC.
TPL Contractors License No 290399
VIEW A T P o TR
SCALE: &4/ e B SIDE CHANNEL
o [ [ FREon [ EOLL [Eiu
Tt [ — 1 ftB [ RroTelESE o




NoOTESL

l. MATERIAL S
ALUMINUM ALLOY EXTRUSICN

CMPSN 6063 TEMPER T
DIE SECTION NoO. 61025

2. VENDOR. .
REYNOLDS METALS COo.

FSCM No.

3. PROTECTIVE FINISH;
ELECTRO -DEPOSITED

comMERCIAL DARK
BROWN

9¢

. | 200 =
6D — i) e
~<-560 >

062 e el oy

™F 45
* WALL 7\

NG

L §
n AN \\ _

‘5 \\\ L aa2
a7 /} 03| RAD —l_[

i / 062

—) JAZ5 DIA
FuLL RAD
530 SPL
03| RAD ) t
—-ﬁ i — .09':\- DlA\
260 —» .
ELEHAM, INC.
e =Y

......

HoMsoN | ™™ 2/1  BEEN
ZNeviIe \Fep_c4

: ""™COVE STRIP




A3

NoTE S!

I. MATERIAL:
ALUMINUM ALLOY EXTRUSICN
CMPSN 606> TEMPER T52

DIE SECTION NO. 8997 (ALCOA)

2. VENDOR!?

DUCOMMUN METALS & SUPPLY

FSci No. \e10&

3. BEROTECTIVE EINASH?
ELECTRO - DEPOSITED
COMMERCIAL DARK
BRONZE |

,027 - 102 OIA THRU

ZHOLES

s

Y

©

e
22
2P

B REF ONLY

03 rao —|

MAX Z2PL

—.50 |=

TReEE T
ORI NO. . I e T BRerl | REMARKS
CP5-001| 46.79 47.76

£330 DEBBIE LANE

SANTA BARBARA. CALIF. 83111

PHONE 964 8693

17

B e
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NETES!

. MATERIAL
ALUMINUM ALLY EXTRUSION
CMPSN 6063 TEMPER T5
DIE SECTION NO. &1\06

2.VENDOR:
REYNOLDS METALS CO.
FSCM No. 09262

3. PROTECTIVE FINISH!
NONE

TABLE 1
PART NO. REMARKDS
CPG& -00\ CUT INTO .80 -.25 LENGSTHS
CPGk -002 LENGTH AS MILL SUPPLIED

-500 =555 %

2PL

20° J_zso —~—
¥ 2pL
031 RAD /
7 PL
2.110
-
[
f 209

s oy ik

FULL RAD
AL zPL
&
Ol15 RAC  \_ npzRreD

2 FL 3PL

5330 DEBBIE LANE
SANTA BARBARA. CALIF. 93111
PHONE 964 8693

EhE‘ﬂM INE.

Contractors License No 250339

TOLERANCES REVISICNS PART NUMEBER CPG
| v

Gress oERwit o] _oare

i 'Ké'éo%w RESTRAINT

e
Fonrpceal (75 INCKN £
oakrT 2 Higemon [ 2/ [S¥E%ycTe

VENDCRS . e TrawiG WO
Soro- [ fehiR [Hevie PS5 ce

I
ol




NoOTES:

|. MATERIALS
VYNIL RUBBER STR\P,
CLOSED CELL SPONGE

DUROMETER 40 -50 ,
COLOR BLACK ,.PRESSURE-SENSITIVE |
ADHESIVE BACKED WITH , ’
. PROTECTIVE BACKING PAPER, '

ADHESNE.OOS—% & A']

\—EbAcmMG PAPER

5330 DEBBIE LANE -
SANTA BARBARA, CALIF. 93111
PHONE 964.2691
nnnnnnnnnnnnn 290399
'''''''' €s REVISICNS PART NUMBER
UNLESS OTHERWISE ~0 oarg [ 1] CP7
SPECIETEDICEOINAL Bl = e — I e e £
XX + 00 '
XXX + 00 GASKET
UUUUUU + o -
DRAFT s H HONVESON “CNONE C_,E"Noj;‘; | .
T [ cmxo PATE . wm, | DRawina =0 ‘
A HJR |14 Nov b |
Tmacto arr ® ESP- C7 |

39 e



NOTES:
|.MATERIAL®
ACRYLIC FORTIFIED POLYESTER.

RESIN REINFORCED WITH EIBERGLASS,
PROTECTED WITH | MIL COATING OF

DL PONT'S TEDLAR FPoLswVINYL FLUORID=
ONE SURFACE.

COLOR . CRYSSTAL CLEAR

2.VENDDR !
GLASTEEL INC.
1727 BUENA VISTA
DUARTE, CALIFE., 21010

L*_-——49J4v——-—*J

502 WT/SQ FT
(.037 THICK)

3330 DEBBIL LANE -
SANTA BARBAR A. CALIF, 93111

C__:\ ol
EbEﬂM INE.
pr e o e e M =
2 E’a"—é"ERe\_Ass COVER
g0 [T ‘ra




Iy

NovESS

LoNG FRAME = 26.25

CP e

SHORT FRAME =48.25

B T : 4 REQD, NOTC\r-Jl Z AS SHOWN. GLASS CoveR 4 RrecO ‘
MFERS TOOLS & PROCEDURE S. T e ———y
DOME RIVET HEADS MUST l A A A/ [iA A A ; A !
BE ON ONE S IDE. A R . :: Vi

2. CORNMER S MUST BE EREE // /// il //

EROM BURRS AND =W ARP t / / Il At
EDGES. 1 1A I

3. FRAME MEMBERS ARE 2597 //Il

MADE EROM AL ALLOY 492.14 2pPL / ]'

2024 -T4 RECTANGOLE : y

BARS .25 x 115 COLD 4794 7—th :, / Ab
FIRISHED # RoLLED, | i //

4. LOWER LONG FRAME MUST HAVE %.27 |
2 NOTCHES . 50-,52 WI\DE ¥ .38- 40 2Pl !

DEEP CENTERED ON47.20 DM, / // | /
j-%g[ NOTCH, SEE noteE 4 t A //’ / l'I //AH
. 7
gl = /
e | (REF)  ~CP5-00l v AN ‘A A A A A |A A
(7 / ///' l CQOSS " = £ )L p 3 + L -
i u CHAMNEL j | B
Al ) .60 - B
=127+ 23974 32597+ 4197+ 5297 7.97-» 8327

(REF).22 ek 260 200 ? 2P 4 2PL 2pPL 2PL 2PL

SECTION B-B VIEW A G0 o | 7 95.94. \ -

(RoTaTED 90°CW) o 7 91.14 -

SCALE S 2/\ NOTCH AREA HOLES MARKE D UA"
== NOT%’:‘D 2 INSTALLATION HoLES: J
SEAL THESE SURFACES . '\EL?C.\EBP(TEDEQE\A?SUHOLES
gLL' AR_?UND R 25 ((5:]5;-) UNMARKED HOLES .
G TR LN 129132 (220)DIA THRU
A C I 2 CORILL. IGO0 - 164 (*20) DIA TO
077 1 & e ¥ DEPTH SWHOWN |\ Ss=EenoNn C-C
e o=t SEE NOTEZ —\ r* OLES
7 SN a.ev <: CRLTION S |2 Hou!

CPI13-002 f ERAME MEMBERS

POP - RIVET ] * go : MLST FOLLOW
2 REQD . OVER - LAP PATTERN

? SecTion A-A Jea < 110 -L_—Jcﬁ‘h{‘} C AS SHOWN AT i e

ScaLE2/] T 16O & I J ALL & CorRNERS " e
S S o ECEAM, INE.
/ 7 }‘ll ; §@ H L‘/ Contractors License No 290399
SNWASIE e e i e OlR
o ‘ view A 2 | O BLASS COVER ASSY
secTioN C - - 110 ScALE:; /) o ooy | e SRR */0
=ie:Z/| | AR i | S N0




| NOTES:

|. MATERIAL..
RUBBER , SYNTHETIC
COLOR. BLACK , DURO 55

2..VENDOR.(S)
RUBBRERCEAFT COorRP

FSCM NO. 77269

— e [)
e E
i
B DA
- (GROOVE)

f

_ . TABLE I

Pam oy A B o} € D | E [REcERerho.
CPI0-00I| (112 |.875].625 | .32 |.062 |No.22
CP10-002 | 44 |.312|.125 | .22 |.062 |N0.59




i

NIOTES,
LINMATERIAL .

INSULATION ROARD,RIG\D CELLULAR. PLASTIC COoRE,
LAMINIATED cowsﬁzucm—\ou WAITH

ALUM ALLOY FolL BOTH SIDES (CELOTEX CORP)
ALUNM SHEET ON ONE SIDE BY ELCAM INC.

2. VENDOR

THE CELOTEX CORP.
FSCM NO. B6\0S
PART O, TF-400

- PEELECTIVE
ALUM FOIL
BACKING

SEE NOTE Z

CLOTED

CELL CELLULAR
PLASSTIC CORE
SEE NOTE i<

EhE

35330 DEBBIE LANE -

ARBARA, CALIF. 93111

PHOUNE 964 8693

1M, INE.

::::::::::: Ne. 2901399

TOLERANCES

REVISICNS

UNLESS OTHERWISE | no
SPECIFIED DECIMAL

CP X

xx x0p0 R y

xxx + 00 O4
ANGULAR + __

PART NAME

DRAFY

REAR INSULATION

......

T NOLE |[£E € WoTE |

vvvvvv

= R ESPDH

43




NOTES:

I.MATERIAL .
INSULATION BOARD | RIGID CELLULAR PLASTIC CORE ,
SINGLE FACE CONSTRUCTION,
CALUM FOIWWROTH S\DES.

2. VENDOR:

THE CELOTEX cCorpP.
FSCM No., 86105
PART NO, TF-400

CLOSED-CELL CELLULAR -
PLASTIC CORE

REFLECTIVE
ALUM FOIL

o

s & JAPCT SN T

TABL E y I $330 DEBBIE LANE -

. SANTA BARBAR ’A. OCA:L".G:::::
PART NO. | A ST
= ELCH M INC.
CPI2-001 [96.60 AT it
CP12-00Z |47./3 e wy
) S T cPI2
an B “SIDE INSULATION

------

44 : it i




NoTES:
. MATERIAL

ALUMINUMNM ALLOY BLUINND
RIVET, SEE VEWDOR SPeEC.
2.VENDOR..

USM CcORP, 'PoP RIVET DWV
FScM No. 07707

-00| TYPE AD-BS TYPE AD-H . -002
cr\p=.187 CARBON STEEL 4 CARBON STeer., ~GFIP= ?2)_‘52\
126 MANDREL ~2., MANDREL z_ﬁ
-003 o .ZSDl_A— ~— 724 DIA
GRIP . * 040 |
032 | [ || E 056
-coi, | 5056 /
.33 MAX AL ALY 5! MAX
—oos,z_.7 (
' 5056
128 i 4’_| L\za
124 e 124 DIA
DIA
BREAK. MANDRE L~ HoLLOW CORE -
OoOPEN-END - croseD-END
TABLE T
PART No. | VENPOR PART NO, Fsbrind -
CPI3-00| | AD43 BS ==, el s
CPI3-002 |AD45H. ELCHAM, ING.
Cpl3 -005 AD 4-2 Bs Contractors License No. 290399
xt;{;;;z;gif nnnnnnnnnnnnnnnnnnnnn C p | i
Rt POP RIVET
To%er” I e e e ey
P e @R eR g




NOTES:
. MATERIAL®
CARBON STEEL

2., PROTECTIVE FhisSH,

ZINC PLATE
D.MFG PART NO.

STANLEYVY NoO.299

=-|.12 {43 = FZS*ZPL
. @—  — e
& b
2.20 A \T .06 RAD
[a2f- MAX
tld
a3 |
71

\,0'75 THICK STOCK.

198 -204 DIA

CoK 120°T0,25 DIA
4 H O L—E-s : 53‘::: octAaT: ’I;ANE
?
ELCAM, INC.
::;C:%::D:EEE;:: nnnnnnnnnnnnnnnnnnnnn CP \4
a? CORNER BRACKET
g  ftigtson] — FULLIZEE o 1
gl mub\)R K 140'40‘176, ESP- 0\4




NOTES!

\. MATERIAL
PHOTOGRAPHIC PAPER. ,
PRESSURE -SENSITIVE
ADHESI\VE BACKED WITH
PROTECTIVE BACKING
PAPER.

*”JSUNSPOT SERIES, 3200
mﬁSOLAR COLLECTOR

MODEL NO. l.ao
SERIAL NO. j
ELCAM INC. SANTA BARBARA, CAL. USA +

" S
k 4
59400 g 2o

005 THICK

$330 DEBBIE LANE -
SANTA BARBARA, CALIF. 93111
PHOME 964.869)

S

EhEﬂM INE.

Contractors License No. 290399

¢ e e e e U Ll CPI5
Jr LUABEL , COLLECTOR
Thoison | FULL ISEE Wore i
“SLIOR \g:‘you% {:_"S'":S'_"C\S
47




NotTeES:
. MATERIAL S

VINYL PLASTIC
COLOR RED

2.VENDOR

SINCLAIR & RUSH INC.

FSCNM N0
PART NO. 625-8

S S SASVEN N ESNNY
E*E E.\:mmr—:.mxxg

-l—,SO e

8330 DEBBIE LANE -
SANTA BARBAR A, CALIF, 93111

;SN e

EGEAM, INC.
%

Contractors License No. 290399

TOLERANCES

UNLESS OTHERWIS £ lno

SPECIFIED DECIMAL
XX 00
XXX + 0.0
ANGULAR 3+
DRAFY

48

PART NAME

VINYL CLOSURE

TrHTMso | NONE [stE e | |

...... ESP-CIG




NOTES:
1LRIVET SECURELY USING MFRS TooLs
AND PROCEDURES. DOME R\WET HERDS
MUST BE OMN SIDE S SHOWN W SEcmow A-A.
2. CORNERS MUST BE FREE FrOM BURRS
AND SHARP EDEES. —LoONG SIDE cHAMNNEL =27.25 L&
2. AFTER FABRICATION % TOUCH -UP 2 REQD
BOMD CP1 GASKET TO SURFACE SEE AMEWA 5
SHOWN. /S\—\ 2 SHORT SIDE :2‘? x%\s
CHANLEL =425 LG CRAMFER.
* T ; 2 ReAD 5 4-PL
s
) A N\ 1 N
| - = MITER
1.95 \ | | [ of e \) N 27| coruers
O— N Bl 4z ae
il T )| TOUuCH-LP
el AFTER AsS3Y
INSIDE
47.50
(REF)
44,338
4875
B
r_ _1
| o ot
L ‘} ",e' = # 08
“ Y S S
— :
GASKET : (REF)
4 9%6-948DIA  \om B
2‘5’)/\ % ‘ NOTE 3 " 21.25 SHEET |or2
2 HOLES f > 3 f(?’:
275 <7 | s ion
(<=F) ¢ ECCAM. INC.
ALL 4 B B 5 S e
CORNERS, SEE=HZ ¢ 2 R TP €
SEAL INSIDE 7T |CHANNEL BOX ASSY
OF BOX AND MITERED FLANGES 2 L Hfeison | NOLESERTF/D
WITH CPI9 SEALANT 2l B _ERevielEeg o \g




1292 5120 (*320) DIA THRU ere WAL =
| ALUM S\DE CH ANNEL ARD - .90 ’-1
HEN TO .2 T=EPTH IN WSULATON
£ z £ ¢ [ CPII FARSIDE AS SHOWN, 1
) ScE sSEcToN A-A - 25
| 95.02 1O HoLES i e T GESA —L— -9 L 1
| 2Pu 80 .,L (+
i | i ol EooN
1.20 Dl A
. P13 - 00\ i | A
. POP- RIVET, 32 REQD t ; | J
& q’] \‘.25 R-EF ! l\+ -
|
' ‘ \ view A
1 K
< ,Hrr\/B'ﬁE > S e L4\ TrpicaL 4 ToP & .
' ' ' BOTTOM CORNERS
N
\ o b MIBYN SCALE S | /|
R 25 |—<—
INSTALLATION
o —H)——( N Somraer BRT Sy s PN
. 4800 % 8 REQD .\2‘3—,\3”5(_50)D!A
3 2FL N io\;n—t \;\ecas
OLES
6.0 \\
] \
|
]
; R
1 1\ Cpl i
E REAZ INSULATION
l - NE SEAL THIS SURFACE ALL
‘ i AROUND USING CPI8 TAPE
|
m
| : ' section A-A s
. (GASKET CP OMITTED
5 ) __L FCR CLAQ.TY}\ e e b
= : SCALE: 2 -
{?
a8, EGEAM. INE.
- 48 CPI3-003 CPI4 CORNER G e e
- < - ™ PoOP- RIWET BR<T-NOT —— AT
CPI
s —— 4-_’-522"‘;?—" S B_B \O REQD SHOWN 1IN - I T 74
4B, ‘ s
Bl BOTTOM HOLE PATTERN T Ve | R SO e
(ROTATED 90°CwW) ScALE: NOME : : “RAR ETNev1e [ TS 0|9




NOTE S
. MATERIAL §

ALUMINUM ALLDOY SHEET
CMPSN 06 TEMPER T6

2 VEMDOE:

REVYNOLDS METALS CO.,

FScMm No. ©9983

2, PROTECTIVE FINISH

NONE

926.00

'——— 48, oo——-—]

020 THICIK

S

5330 DEBBIE LANE
A BARBARA, CALIF. 93111
964-8676

EbE‘ﬂ{ﬂ INC.

nse No. 290399

TOLERANCES

REVISICNS

SPECIFIED DECIMAL
XX + 0.0

UNLESS OTHERWISE f wo

T 1

RRRRR

oo BACKI NG S\HEET

oRAFT ! THtAson | NONE SEE NoTE |
vEHms CHK D JE  _ Smemm | DRAWING NO
=N 2 B e THESP.CI8




NOoOTES:
. MATERIAL®
ADHESIVE SEALANT

ILASTIC RTV 132
COLOR , CLEAR

2. Vexyeor ¢

DOW -CORNING CORP
FSCM NOo. 71284

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

i gt
E

ELCAM, INC.

Contractors License No. 290399

TOLERANCES

REVISICNS PART NUMBER
UNLESS OTHERWISE | wno DATE oy C' | 3
SPECIFIED DECIMAL

XX+ 00 =— ' PART NAME

T SEALANT
e e
DRAFT 3 "a'] FE SO R N ONE A

L0 /'UR "&m\‘ —?6 ooooooo
Tmaced APP D

ESP-CI2

52




- s

L NN \_—s-l

| . MATERIALS

CLEAR FILM Tare (S ML TH!CK)

DouaLEeE ADHES\WVE COATED
TAPE NOo. b

‘scoter " BRANWD
3/a WIDE X Db YARD Ral

CNERNDOR.,

MINN MIWING & MFEFG Co.
FSCM NO. 2660066

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

i Heaie

ELEAM, INC.

Comtractors License No. 290399

TOLERANCES REVISICNS PART NUMBER

UNLESS OTHERWISE | wo oATE ov CP 20
SPECIFIED DECIMAL : T
XX+ 00 wm
Jazme I SEALING TAPE
DRAFT 3 ._f_-lw ‘‘‘‘‘‘‘‘ Nou E %EéL N —\_

ESP-CZ0

55



NOTES: b
1. MATER AL B< 8.250
ABSON ED129 RATUSAL 250 RAD b= CO0 C}""'
X BB TE [ 2190 —m
PEEOOBRCH Fuwe T ol e e e e e e e R T s e —— Ry
RETARDED ABS RZ\’E
| ! |
2. PART SHALL BE FREE OF | |
CUTS, TEARS, OR FLASH i — q\ |
EXCEEDING . Ol. } I l
. 760 | | |
| - +
E ] ) |
x .88c ' 4 125 RrRAD
MAX.
} | S \ b || 4L
| |
| 'l_
l |
N A
5,250 | l
44 * k | B B 1 Jr
| b ¥ | Ba !
. e A A i | B SUE
LT AT AT A A |
i .
1268 |~ )
‘ I
_Ll__&__ﬂ_ﬁ______-_______ _____ )
A ] 1.000 b= 450l - 1.000 |=- A Cl .
T 3| [0S0 (& | = [0S0 L<— ‘ e
TABLE I i P
LTR| SIZE QY I ! ihan
A |250-257TDA | 4 B ¢ v
B [.20-217DA| 3 ELCAM, INC.
; "[VlSVCﬁNi PART NUMBER AP l
= COVER
iigidson |~ "FULL SEE NoTe ||
B i ==l 1EspiA|




54

(INS) = 2.300 T SOOI AL
o =¥ =002 g— TR
“l 0> - g ===
, 4 |
—=)
section ) D ! :
=D 134 } !
-] |.468
%
156
S ﬁ R
/ .
Pk e ’ b 7385
; bl
(
N =uLe
RAD
5.515 A e
B 1 o 4.000
3,000 4 et
2343 | //
heso f 1Ioo
Ry VIEw C-C ;VT ] l ( |
RAD 2 ¢ = s "
!‘\—/\YAF\;( L4090 WALL i
l( ________________________ \‘ <=1 37S —=]
ﬁf _______________ ,____—E’P_\% b
i J ) | 7 SECT'ON B-B
r x i ) | S L e et RS ) T (T R
| | .625
.OS0
i . (R
4>-l.7OO s 49200 \' 220
. et RAD MAX T o iew A-A

o

SHEET 2

LANE

........

.........

ESP-Al




NOTES:

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

.30

- I sSuNsPET

! SOLAR WATER HEATING SYSTEMS
¢ CASCADE AUTOCONTROL

\- 005 THICK

5330 DEBBIE LANE -
SANTA BARBARA, CALIF. 93111

S PIHON( 964.8693
ELCHM, INC.
Contracturs Licenze No. 290399
TOLERANCES REVISICNS | PART NUMBER
UNLESS OTHERWISE ~o oarxg ey AP 2
sr:;:;n;oo'zfi"“ 2 PART NAME
et b LABEL, AUTOCONTROL
DRAFT B R e A N sCavk FU‘—\— -uléuho.rE ‘ |
Crux D BA% DEC -IG ---------
e = ESP- A2
56
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NOTES:
|. METERILLY

5 e SRS AL e ol
STEEL, CARBON 5 g
CMPSN 1010 TEMP & 328+ |=<—— 378l C
NO. I8 GhA (.0486) BOTH
SIDES
2 .PROTECTIVE FINISH; " t
ZINC PLATE 3% o { i
0002 MINTHIckESS 22 1 || : L | § goe e
CLEAR CHROMATE [l —Cf/; B o - {
SPeEC QQ-Z-225 }
3.250
4123 L
6.88 — y 6.500
ﬁ ——{'3 2 PuL = )
—_(\A : 732
TABLE T ' i
LTR| =i1ze QTY e ]
2 PL
A 156 -.162 <
B |.203-.20% 5
C 1.os - .13 7
A
Tofld 4 1B A B
b */?‘ el ?
4O — o~ R S gl ~~»—J S 12 RELIEF
PL 4PL
i —e T &
15 .03 RAD S
2 PL E PHONE 964 8693
= ELECHM. INC.
8.22 = RO
: AP
"""""" BASE PLATE
THBWson [“TTRULL SEEweTe |
= e 5 P 1‘5|E5F A3




NOTES:
1. MATER| AL
AL LIpA, BLEOY
CMPSN 201 TEMPER T3

2 . PROTECTIVE FINISH:
CLEAR CHROMATE

3 PART ND, 2106 -622-A-0 (RAF)
PART NO. 350 -4\ 7-08 -\ 9 ( CAMBION)

4. SUGGESTED SOURCES) OF SLPPLY!
RAF ELECTRONIC HARDWARE [T
20 HATHAWAY
STRAT FORD, CONN, O&4DT

CAMBRIDGE TRHERMONC
CORP (CAMBION)
Facm 27

BB-32 UNC-2B
THRU ENTIRE LENGTH

a2 G
MIN =
- 25 <« ©2 —»
MAXK

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

S 964-8676

ECCAM. INC.

ense No. 290399

TOLERANCES REVISICNS

PART NUMBER AP q
UNLESS OTHERWISE | no DATE sY -

SPECIFIED DECIMAL - sepor
XX+00Q '

XXX % 0.0 = Z STAM DOFF

ANGULAR %

DRAFT 3 .EE?‘:VASO SCALE 2/ \ géﬂlu. '

DALE 6 IIIIIIIII
...... Soleccp A4




NoTES!
\. MATERIAL"

ALUMINUM ALLOY

CMPSN 60D TEMPER TS

2 .PROTECTIVE iU SH
cHEM FILM (ALODINE)

FINISH COAT WITH MARTIN

- NOo. 23 (LsTER-LESS BLACK)
. ON \NDI\CATED SURFACES.

— ] feez—*
—o] |30 | O50
\— BLACIK
] FinlSH

R

V42 . | B2 DEA

FrREE FROM BLK
Ehauosd, NOTe 2

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

A 964-8678
[:'?__—J

EL

CAM, INC.

Contractors License No. 290399

TOLERANCES

REVISICNS

PART NUMBER

UNLESS OTHERWISE | w

SPECIFIED DECIMAL
XX+ 002
XXX £ 0.0 -
ANGULAR +
DRAFT

DAYE

APS

HEAT SINK

uuuuuuu

59




NOTES:
I.MATERIAL.:

TAPPING SCREMW,
SLOTTED PAN HEAD,
STEEL, CARBON
AlSt 1016 To 1024

—— > —

ﬁ_ E

3

-

ot

qEsian
UsSA STO TYPE T
(TYPE 23)
TABLE T
PART NO. A H L p
AP6 -001 .256:270 | .072-082 | 22-.25 | .095-.106
AP6 -002 766=270-1 (0722082 1 35 38| ".095-.106
TABLE T
. DESIGN RECOMMENDATION
THICKNESS |HOLE SI‘ZES FOR
STEEL | ALUM
.060 113 (#33) | .109(7/64) E =
085 |.116 (532 |.111 G5 EIJE‘HM INC.
UN:::L::::::SW'SE o REVISICNS PART NUMBER AP 6
T " SCREW, SELF TAPPING
ety THOMson | " NovE SEE NoTE |
g - DI S ol 4.,2‘39% ESP- A6
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NOTES:
. M ATERIALL &.000
EPOxY RE=IN PLASTC I et .57
LAM GLASS BASE, COPPET | b
CLAD OWNE SIDE , |02 MIN, ATl R £ L e e "*‘-"l Fn s P‘A%DCL
1 - 5Cc0 -
N = —* l /l/ 3 PL
2. MUST BE EREE FROM —— 4 T .
BURRS % SHARP EDGES. - i ] ,,+/ !‘..,,A“"“‘““
2, DO NOT DEBULRR CoOPPER [__ =i ¥
Fol. < oy e : I
D
G. SoLber: COAT 60/40 T LR L
0005 MM AmD FUSED.
¥
7. LOCATED UNDIM HOLES 18l
FROM ETCHED PATTERN. 2.000
2PL
8. HOLES SHAUL BoT \
BREAK OUT OF TERMINAL
CIRCU\T PATH.
M
4.123 M over
SECURZLY
B 250 .
AL
A |-
3
— Lt e
) 312 3pL ) ; A ,<
AP8& -001
| | |3 > AP&-00\
2PL PW BorArsD APt
— 2,000— \G REQD
O e B D ]
2 pL. p 7 DEBBIL LANE
275 santn aaemans. .
TABLE I ZPL é:rc;% PHONE 964 8693
LTR HOLE SIZE | GQTY [y TOP RCW ELEAM, INC.
A 150 = |57 i : : 3 EACES BUEHITIN. il T a e e 0199
B A5G -. 162 || L
C .056-062 | 4l 44 Bottom .t 1
UNMARKED [.O024 - 0328 | TYP ROW FAces(™ t |
ViIEW  A-A LER 4




NOTES:

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

SUGGESTED SOURCE(S) OF SUPPLY:

CAMBRIDGE THERMIONIC CORP (CAMBION)

FSCM NO, 712719
OR EQUIV

784

' | [ [reeTve

111111 1Y)

T EEENRERE

Solder Tab with Anti-Moisture Bosses

[+099 Dimensions

49 e Q O
i To—-'slg wmg

[ —so0o—1

094 DIA. 2
4 HOLES g
i i |
“L a9y | 7 028 rvs.
150 ! :

ies

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

C: 964-8676
ELEAM, INC.
Contractors License No. 290399
TOLERANCES REVISICNS PART NUMBER
UNLESS OTHERWISE | w~o DATE sy AP 9
SPECIFIED DECIMAL PANT NAME
o x00 I.C. SOCKET
o e R e e e e SCALE, o | MaTERIA
5k fiSieon |7 Nows ZEe Lo |
...... ioece "ESP-Ag

[5y4




[ =5 SN SR A ——— e MO o o

NOTES:

1. [INTEGRATED CIRCUIT
PART NO. LM324N
OPERATIONAL AMPLIFIER

2. SUGGESTED SOURCE(S) OF SUPPLY:
NATIONAL SEM-COND CORP
FSCM NO.27014
OR EQUIV

Dual-In-Line Package jnSoNolocSololD]

P
o

|43 ] & ) &3 D 7 €3 gy €2
!' ;TIULJI.UJ

[
lEiT

b
‘s
g & )

i

Ll

e R LS

------

14 L_EAD CcAviTY DIP

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

E 964-8676
ELEAM, INC.

TOLERANCES REVISICNS PART NUMBER

UNLESS OTHERWISE | wno OATE sy AP 10

SPECIFIED DECIMAL

XX 0.0 ™= 1 PART NAME
xzoo = [ 1.C. LM324N OPER-AMPL
ANGULAR +
! FiBhmon | Noe [SEE Nore | |
cHKD = | pave o, | omawiInGg NO {

Ibee 16l "FSpia1

''''''




NOTES:

1,

2,

DIGITAL INTEGRATED CIRCUIT
PART NO. CDu011 A/E,. QUAD 2 INPUT

SUGGESTED SOURCE(S) OF SUPPLY:
R.C.A. CORP SOLID STATE DIV
FSCM NO. 18714

OR EQUIV

BAR PLANE

st nLaxe

e20%-2a75)
(E), . .. Suffixes CDA4011AE
JEDEC MO-001-AB :
14-Lead PLASTIC PACKAGE
. ( )
SYMBOL HObES L NOTE E SOFE\AR
MIN. MAX,
A 0.155 | 0.200 NOTES:
Ay 0.020 0.050 ' Refer to Rules for Di ioning (JEDEC Publication No. 13)
B 0.014 | 0.020 for Axial Lead Product Outhnes.
By 0.050 0.065 1. When this device 1s supphied solder dipped, the maximum lead
c - - > thickness (narrow portion) will not exceed 0.013” (0.33 mm). '
0.8 P02 1 2. Leads within 0.005” (0.12 mm) radius of True Position (TP) \
L 0.746 0.770 at gauge plane with matetial ion and unit |
E 0300 | 0325 installed. :
Ey 0.240 0.260 3. e spplies in zone L when unit installed. !
L 1] 0.100 TP 2 4_q spplies to spread leads prior to installation. i
oA 0.300 TP 2,3 5. N is the i q ity of lead positi
L 0.125 | 0.150 8. Ny is the quantity of allowable missing leads.
-« L2 0.000 0.030
a 00 150 4
N 14 [3
N1 0 8
o] 0.040 | 0.075 5330 DEBBIE LANE
s 0.065 0.090 SANTA BARBARA, CALIF. 93111
o d e
Contractors License No. 290399
TOLERANCES REVISICNS PART NUMBER
UNLESS OTHERWISE | no DATE [ 34 AP -]-l
SPECIFIED DECIMAL
XX+ 0.0 = 1 PART NAME
o i 1C-CD4011 LOGIC CHIP
ANGULAR + ——
DRAWN BY SCALE A
DRAFT 3 THOMSO) RNOOE ~oE |
CHK'D rAv( DRAWING NO
3 pec 16
‘ TRACED APP D ESP'A]_]_
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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 Vca 60 Vpc
EMITTER BASE VOLTAGE VEB 60 Vbc
COLLECTOR CURRENT-CONTINUOUS Ic 600 MADC

‘ TOTAL DEVICE DISSIPATION TA =25 Pp 310 MW
DERATE ABOVE 25°C ¢ 2.81 MW/ °c
'| OPERATING & STORAGE JU 10N’ -55 70
TEMPERATURE gANgE = JONeTio Ty TsT6 +135 °C
B
. STYLE | SANTA BARBARA, CaLrr oo
PIN \ EM\TTER [\ 964.8576
PIN 2 BASE
PN 3 coLEcToR ELEAM, INE.
un::sl:z::i::ws: — REVISICNS PART NUMBER AP 12
w00 — e TRANSISTOR 2N4401 .,
oRarT THOMsom | NOWE | SEE MoTE |
...... Ubee 76 "FEPIa 19
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NOTES:
1; TRANSISTOR
PART NO. 2N4403

2., SUGGESTED SOURCE(S) OF SUPPLY:

FAIRCHILD SEMI-COND

FSCM 07263
OR EQUIV
| TABLE 1
MAXIMUM RATINGS. (Ta = 25°C UNLESS OTHERWISE NOTED)
| RATING SYMBOL VALUE UNIT
COLLECTOR - EMITTER VOLTAGE VcEo 40 Vuc
COLLECTOR = BASE VOLTAGE Ve 40 Vb
EMITTER - BASE VOLTAGE VEB 5.0 Vpe
COLLECTOR CURRENT - CONTINUOUS - Ic 600 MADC
TAL DEVICE Ta=25°C| P 310 i
DERATE ABOVE _25e( NTTON AT ? 281 . | m/ec
RATING & STORAGE JUNCTI -5
TEMPERATURE RANGE uNCTION T, Tste +1§5To °C
€y
. STYLE |
PIN | EMITTER smua.$?°ff£§§z
PIN 2 BASE £::::l
PIN 3 COLLECTOR EL‘IE‘HM INC.
o [ s (5| AP 13
s """ TRANSISTOR 2111403
ORAFY -(‘m"zmsau """ NOWE 5E§u°c£L
vvvvvv #5518 Fsp -A13
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NOTES:

" 1. TRIAC (THYRISTOR) TF S4meoy
PART NO. GENERALRELECTRIC SC137-A e T
- 0 i .
PART No. MoToroLAa 2N6070A ] l—‘—%—;’i;
2, ﬁUGGESTED EOURCE(S) OF SUPPLY: v T ) .;': ;' ;,f;
0TOROL SEMI-COND PRODUCTS DI | [
Fch No. 00713 | ~ - Crfng_fﬁ
GENERAL ELECTRIC CO. SEMI-CONDUCTOR e QLR
FscM No. 09214 _ 8:-'-'- ‘‘‘‘‘‘‘
TYPE |
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 CURRENT
ONE FULL CYCLE (NON REP) [TsM - - 30 Amps
REPETITIVE OFF-STATE VOLTAGE VDRM - - 100 VOLTS
RMS ON-STATE CURRENT ' ~
SOI CONDUCTION It (RMS)| — - 3 |  Awps -
PEAK .GATE TRIGGER CURRENT QUADRANT] T g Juas I\"A
: Ie . — :
MAXIMUM VALUE (MA) @T}N,‘&so c 10 10 10 10
| ~ 323 - |
{;’g'} "'] =150 \oTorOLA
' STNWE S
T——é 45 Pl MT)
'39 P‘N 2 MTZ 5330 OEBBIE LANE
P‘N 3 GATE SANTA BARBARA, CAI;;.D:;;;
5‘25' | o
S ELCHAM, INC.
o030 JdLkdi"o82p. - | =2 T
BPL ‘ z 5 1 N::::::::::ISE REVISICNS PART NUMBER
C.-..::_Q :Pzil;liooszgmn =2 prveRe AP lq .
 HEAT-SINK t i oo TRIAC  (THYRISTOR)
NC =S SO Fifthon [ o 325 o |
(CASE 17-02 67 [T £2=e 1% Fop_ply




1. VOLTAGE REGULATOR
"PART NO. FUA 7812UC

" 2. SUGGESTED SOURCE(S) OF SUPPLY:
~ FAIRCHILD SEMI-COND

FSCM 07263

OR EQUIV,

" STANDARD APPLICATION

J42-152 s

- = |8

- lm— S0

A mon g il UV he o h
D! nd 1he ou ages  The
aQP Must remans typical iy 20 V aho h
1 ltage even d 9 the low 0 h
put rpple voliage

XX ¢ these two giis of the type number ing- ,

cate voitage .

* 2 Cin is 1euuiren ol regulslor 1 luceted ar (

appreciable distance trom power supply ,

filrer

** = Co improves sisbitit
. ponse.

S8 MAX

Jzzgf_*_H - ¥-T > PL

=

020
3PL

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

—\ soa78
ELEAM, INE.

Contractors License

ToLERANCES |

No. 290399
REVISICNS PART NUMBER

SPECIFIED DECIMAL

UNLESS OTHERWISE |,

XX 00 -

AP 15

XXX % 0.0 w
. | ANGULAR £

UA 7812 VOLTAGE REGULATOR

DRAFT

uuuuuuuu

ﬂ:é"M‘éoH sCaLt mNE

VEJDOR.‘S
oL

%2 Dec. 16

APPLY

vvvvvv

nnnnnnn
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NOTES:

1. LCIC-UADC12 RELAY
PART NO. LCIC-UADCIZ

2. ‘SUGGESTED SOURCE(S) OF SUPPLY:
OMRON CORP OF AMERICA
1050 STATE PARKWAY,
SCHAUMBURG, ILL., 60172
OR EQUIV,

~.020
“2PL
02'2
[
|| .

1 1
.850 ] * iy
. Y = I
| Low
—»{ 510 |- 20
04_8 2PL
[ I
.020 815
[ S
.040 —-'L ,|_|___,oq_g
4pPL L._ 2PL
a1 Bl Y 2
050> 2P
N

ELEAM. INC.

se No. 290399

TOLERANCES

REVISICNS

PART NUMBER

P AP 16
B LCIC-UADC12 RELAY -
DRAFT Eﬁrbf\'/\fou ''''' oLl %&mt VXS \

vvvvvv

R Eoping |
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~NOTES:

SPST SWITCH |
~ PART NO. MTA-106D
- TYPE-SPST , cAMP €125 VAC

~ SUGGESTED SOURCE(S) OF SUPPLY:
ALCO ELECTRONIC PRODUCTS INC
FSCM NO.35146
OR EQUIV

SR | e
= EL:

- RECOMMENDED PANEL
CUTOUTS

%330 DEBBIE LANE i

SANTA BARBARA, CALIF. 93111

964-8676

No. 290399

AM, INC.

Contracto! icense

TOLERANCES REVISICNS PART NUMBER

UNLESS OTHERWISE | wo
SPECIFIED DECIMAL

AP_17

PART NAME

XX 2 0.0 o
mouan s SPST _SWITCH
o Fiiomson " one| ZEELotel
Con'd

Zo N b

vvvvvv

ooooooooo

ESP-A17
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NOTES:

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

2. SUGGESTED SOURCE(S) OF SUPPLY:

ALCO ELECTRONIC PRODUCTS INC

FSCM N0.95146

~ OR EQUIV

fe—
3 E 5% T o e ety S
u\ Rot. (T = X
- P == 211,
" ‘ﬁ--- — S=ESN ;) E .
e Y B
0220p.a DOW, " X )
Keywey .

nyj

-8
o4
»88

e

RECOMMENDED PANEL
CUTOUTS

L\

ELCAM

ontractors ice:

9
nse No. 290399

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111
964-8676

INC.

TOLERANCES

REVISICNS

PART NUMBER

SPECIFIED DECIMAL
XX %00 —
XXK £ 00 —
ANGULAR *
DRAFY

71

- UNLESS OTHERWISE ]| wo

AP 18

PART NAME

SPOT SWITCH -CENTER OFF

ooooooo

-----

AAAAAAA

vvvv
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NOTES: o |
1. DIODE B | D ,
~ PART NO. IN4002 | | ‘ |

2. SUGGESTED SOURCE(S) OF SUPPLY:

“ MOTOROLA INC. SEMI-COND PRODUCTS DIV
" FSCM NO. 04713 | a

OR EQUIV

NON-REPETITIVE PEAK SURGE CURRENT (TgmCsorael)= 30A (For\oveLe\aTss |
AVERAGE RECITIFIED FORWARD CURRENT((I\:TELOA;]Q 21‘ 7&5‘? AJ\B\E)Q_PC AME
PEAK REPETITIVE REVERSE VOLTAGE (Vi [RER)) = \OOVSC

MIN. FORWARD VOLTAGE (Ve M) = 0.V AT G. AMP, 255

MAX. FORWARD VOLTAGE (V& Max) = LIV AT L.O AMP, 25°¢

CONOWIHEW :

~110 —»| .250 1o
MIN 185
2 PL
! { ‘65 1A
t t— 6= e —2—C 7 —— .
B3 om | +
2PL
5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111
C: ' 964-8676
ELEAM, INC.
Contractors License No. 200399 - )
TOLERANCES HEVISICNS PART NUMBER .
UNLESS OTHERWISE | wo CYS oy AP 19 o
SPECIFIED DECIMAL
X100 - . PART NAME
i D IN4002 DIODE
DRAFT Y _%:*‘s:l\léw sCALE | maVYERIAL NOTE \
" CHKX'D %V(.-" T, :’l-'b;- NNNNNNNNN
72 ‘ s/ | ] Tmaceo ] APP D ESP_A]9




NOTES:

1.

- MAXIMUM ZENER REGULATOR CURRENT (Izm) =

ZENER DIODE
TYPE IN5231B

ZENER REGULATOR YOLTAGE (Vz) =

5.1 VDC +57%
TEST CURRENT (Iz) = 20 MA -

200 MA -
POWER DISSIPATION (PT) = 500 mW

SUGGESTED SOURCE(S) OF SUPPLY:
TEXAS INSTRUMENTS INC
FSCM NO. 01295

"—".OO'*’"—_' 30 —
MIN MAX | |
& } . R Eﬁ | ~ LOODA
t { - E = OMAX
L .oze oia A
MAX
2Pl CATHODE

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111
E 964-8678
. . ( ors L No4 290399 —
TOLERANCES "REVISICNS PART NUMBER
UNLESS OTHERWISE fuo v AP 20
SPECIFIED DECIMAL
.XVX $00 w ' PART NAME - C o~
T IN5231B ZENER DIODE
DRAFT 2 ) ‘t&i';o"ﬁsop ----- muE AAAAAAA ‘
i SH 205 16 1ESPZ A0

)




- "NOTES:

1.~ AC-DC LED LAMP
28 VOLTS
- COLOR = GREEN

. SUGGESTED SOURCE(S) OF SUPPLY:
' 1.D. 1. ELECTRIC CANADA LTD
FSCM no. 51144,
~ XCITON CORP

~ FSCM NO. 53184

SEAM., INE.

EL

Contractors License No. 290399

OR EQUIV
TABLE
R ' v R .
- | PART NO. IDIENDO FARL leTON
AP 21 BU304 HI XC556 or XC 5053
SANTA BARBARA, CAI;;‘.Q:GI;;

TOLERANCES

REVISICNS

SPECIFIED DECIMAL
XX+ 00 -
XXX %00 =
ANGULAR
DRAFT

UNLESS OTHERWISE [ wo

— PART NUMBER AP Zi

il

LLED-LAMP
Fiokaon [ Nove |26 Tore |
X0 16 °°°°°°°°°
------ A PR

RZar




NOTES:

ll

FUSE

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

TYPE 3AG

SUGGESTED SOURCE(S) OF SUPPLY:
LITTLEFUSE INC

FSCM HO. 75915

OR EQUIV

———— \.25

.25
DIA

L\

ELEAM,

5330 DEBDIC LANE
SANTA BARBARA, CALIF. 93111
964-8676

INE.

L]
g L]

Contractors License No. 290399
TYOLERANCES REVISICNS PART NUMBER
UNLESS OTHERWISE ~NO AP 23
SPECIFIED DECIMAL
XX % 0.0 w= AME
X %00 — FUSE

ANGULAR + -

orarr .1 1 §omaww vy | scaLr u‘ AAAAAAAA
THMEAD . <s£E NOE |
CHX'D [- T2l 4 6 IIIIIIIII

75 At 721l FSp_pD3




& IGERIRETR 4, e -

" NOTES:
1, CAPACITOR, TANTALUM

PART NO. WBR 1000-25
1000 MF, 25VDC,

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

~ OR EQUIV

SPECIFIED DECIMAL

086
—o e— OQ10
""’2125%'""' a—— | 687 —m
2P
T ! 355
| = 1hl.--|- - 3= 3 i .7450"6‘
| l%J - !
J65 045
| 035 oA
2 PL
S
EbE-ﬂM INC.
e amemr o e T AP 2

. XX +00

am o E " "CAPACITOR, 1000MF

ORAFY R -‘ﬁ:,:g_;gﬁg,, FuLL sa:_\m’?\
o RN i 225218 rop_poy
6




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

\. 87
2PL

~—2.00 oo T3

A3
' .38
+- =g=—=21 37
DA -
- saNTA “"::::‘?:LZ.’:’:’EE |
?
EGEAM, INE.
UN:;;:::::::ISE - REVISICNS PART NUMBER AP 25

SPECIFIED DECIMAL
XX %00 ==
XXX £ 00 wm
ANGULAR +
DRAFT

" "CAPACITOR, 100 MF

nnnnnnn

IIIII 2/'

AAAAAAAA

vvvvvv

TpeTe

DDDDDDD
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NOTES:

1.

RESISTOR, FIXED
20 K

FSCM NO. 01121

,£1%, .25 WATT,
~ TYPE,CERMET FILM
CONTINUOUS AMBIENT TEMP

© 70°c WITHOUT POWER DERATING

* SUGGESTED SOURCE(S) OF SUPPLY:
~ ALLEN BRADLEY (0.

- OR EQUIV
.39 o ez
.36 158 |
2 PL - |
|
=f = == 3 .\?% DIA
0% 1A }
.02
2 2PL
SANTA BARBARA, CAL;;?:GI;;
EGEAM, INE.
:::E?'}ZE:EZE;::E — REVISICNS PART NUMBER AP 28
R ™" RESISTOR, 20K
omrr Eom [* —  [EEore |
78—t 2o e Fop g




S e T TV C e e -_7. RS VOT,

NOTES: .

1. RESISTOR, FIXED
75K, £5%, .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

< 162 g 2T

SPECIFIED DECIMAL
XX £ 00 =
XXX £+ 00 =
ANGULAR +
ORAFT

79

UNLESS OTHERWISE | wno

| .28 .23
+ 7.PL
028
o082 DIA 022 2 BL
’ SANTA BaRARA, T:gi:ﬁz
e '
ELEAM, INC.

[ b og

PART NAM

RESISTOR, 75K

Tticuson| =" Nowve [ e |
cux's  {pave ., | onawing NO

...... 30 T [FSPT0g




NOTES: |

1. RESISTOR, FIXED
7 5,11K, #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 0. 01121
OR EQUIV

e
-~ .2

2.PL

_ A3
=4 - 5 er==— |70
023 &
2 PL

5330 DEBBIE LANE

SANTA BARBARA, CALIF. 93113

J—) seusere
ELCAM, INC.
Contractors License Nu. 290399

TOLERANCES REVISICNS PART NUMBER
UNLESS OTHERWISE [ wo AP 30
SPECIFIED DECIMAL

XX+ 0.0 o PART NAME

200 = RESISTOR, 5,11K
ANGULAR +

AAAAAAAA MATEAIA
oRAFT THO s oy " Nove | e wotE | |
6 0 OoATE _ _emy | DRAWING NO

4 Decoirp_p3g

vvvv
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‘NOTES:

1. RESISTOR, FIXED

.25 WATT

| TYPE, CERMET FILM

2. CONTINUOUS AMBIENT TEMP

2K, +17,

70°C WITHOUT POWER DERATING
3. SUGGESTED SOURCE(S) OF SUPPLY:

ALLEN BRADLEY CO.
FSCM NO. 01121

OR EQUIV
- .29 e 1.62
D06 .28
S 2PL
. | 1 |
t—- e e - € = J?ﬁ?ljﬂﬁk
Lo }
‘2P
C:::D T B N e nere
EbEﬂM INC.
e Ena s ST
AJF?: RESISTOR, 2K
omaeT HEMson | “*Novel 2t vate |
51 [T == | X )




NOTES:
.1, RESISTOR, FIXED

. 1.0K, #5%, .25 WATT
| TYPE, (B
2. CONTINUOUS AMBIENT TEMP
" 70°C WITHOUT POWER DERATING
-3, SUGGESTED SOURCE(S) OF SUPPLY:

© ALLEN BRADLEY €0, = *
FSCM NO. 01121

OR EQULY
.62 27
e — Iv.'ﬁb——_i‘_ 73 —p=
* ¢PL |
b o007
ta S “loz3™"
028 | | 2 PL
.ogz DA | - |
’ 8.4-8876
ECEAM. INE.
o [ o T AP 34
mins I " RESISTOR, 1.0K
-k fipisen] - NORETZE or |
O & e 1) FSP-34




NOTES:

1.

RESISTOR, FIXED
10K, #57Z, .25 WATT
TYPE, CB

CONTINUOUS AMBIENT TEMP

70°C WITHOUT POWER DERATING

SUGGESTED SOURCE(S) OF SUPPLY:
* ALLEN BRADLEY (o,

FSCM NO. 01121

. OR EQUIV

; 2 PL
‘ £ == s —— :gzg DIA
1_ 027 '?
. DIA :
0230,

5330 DEBBIE LANE

ANTA BARBARA, CALIF. 93111

[—\ seeae7s
Contractors License No. 290399
- TOLERANCES REVISICNS

SPECIFIED DECIMAL.
XX x 0.0
XXX £ 0.0
ANGULAR =
ORAFT

83

UNLESS OTHERWISE | wo

. Eoy e

" ™RESISTOR, 10K

THOMS01s
CHR'D

AAAAAAAA

G Dec. 76
APP D

DDDDDDDDD
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| NoTEs:
390 OHNS,-
- TYPE (B

RESISTOR

FIXED
x 107,

st ALLEN BRADLEY CO.

25 WATT

@fCONTINUOUS AMBIENT TEMP o
0 700C WITHOUT POWER DERATING

?fSUGGESTED SOURCE(S) OF SUPPLY:

FSCM NO. 01121
-~ OR EQUIV
o L62 .27
138 .23
- ZPL
—T ; 2 Lon
027 L
023 Dias
7 2 PL
SANTA BARBARA, CALOZ‘Q:GI;;
EbE'ﬂM INE
s o (o oo T AP 36

SPECIFIED DECIMAL
XX £ 0.0
XXX + 0.0
ANGULAR +
DRAFT

84

"™ RESISTOR, 390

AAAAA

lllll

AAAAAAAA

vvvvvv
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NOTES:

1. RESISTOR, FIXED
100K, +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

m 39 .62 -
— 2g .28
2 PL
+ | — P2
— - =33 |7
T- 027 paA ‘
023 o pL
S SANTA BARBARA, CAI.’“::I;;
EhEﬂM INE
o T AP 37
s ™" "™'RESISTOR, 100K
fHgEmon[ - NONE S uare |
. e — | 5P =SS ESp_3;




NOTES:

L _RESISTOR, FIXED

- 2.2K, 5%, .50 WATT

oo EB

= 2,'iCONTINUOUS AMBIENT TEMP

70°C WITHOUT POWER DERATING

'fA':'3.',SUGGESTED SOURCE(S) OF SUPPLY:

ALLEN BRADLEY (CO.
FSCM NO. 01121
OR EQUIV

4| |.62
34 T~ (.28

2 PL

-2 PL
$330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111
[: 964-8678
Contractors Lic No. 290399
TOLERANCES REVISICNS PART NUMBER
UNLESS OTHERWISE | no oATE [ 14 AP 38
SPE;I;I;DD:E:MAL . PART NAME "
XXX % 0.0 o N RESISTORJ 2|2K
ANGULARE  —— - —_
ORAFTY | 3 ﬁ-iwo"h:\'Sop lllll ' e ;A NO‘TE ‘
g Pt 4 per 16| FSPIA3Y




NOTES:

1.

RESISTOR, FIXED
680 OHMS, 107,
TYPE, EB

50 WATT:

CONTINUOUS AMBIENT TEMP
70°C WITHOUT POWER DERATING

SUGGESTED SOURCE(S) OF SUPPLY:

ALLEN BRADLEY CO,
FSCM NO. 01121

~ OR EQUIV

41

_— |. 62
- " 34 —— St |38 — -
2PL
! J 148
t—. == - 6= 3 'EKZEDLA
Zron *
2PL
sm.umxﬁﬁqzﬁﬁ
CF
EbEﬂM INC.

SPECIFIED DECIMAL
XX+ 0.0 w-
XXX + 0.0 ==
ANGULAR
DRAFT

87

UNLESS OTHERWISE | wo

AP 39

PART NAME

RESISTOR, 6801

nnnnnnn

sCaLl HGE

AAAAAAAA
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“|: NOTES: -

1, RESISTOR, FIXED

b 75K,'il%, .25 WATT

| ,ngYPE, CERMET FIL

| 2. conTinuous AMBIENT TENP
°..70°C WITHOUT POWER DERATING

| 3. SUGGESTED SOURCE(S)
~ ALLEN BRADLEY 0.
~FSCM N0, 01121

OF SUPPLY:

e ks s 14

OR ‘EQUIV - o
o <— 22 — pla— |-6T
o S 36 1.8
. | 2.PL
e 123
t— -—+—f—f—ﬂkf——-- - = =— "r7ENﬁ\
L.oe7, _][ :
-.0e3 DiA
A " 2PL-
SANTA BARBARA, CA| I.’;‘S:Bl,l; .
EbE-ﬂM INE
::I;:?‘EZ?Z::.SE T AP 41
RS """ RESISTOR, 4,75k
oRAFY . HWoMmsoN| * Nowe ?EFG[;’,O‘E‘ :
g8 FH——t—tws gbese FSp_f]




P M L3 e v vt

NOTES:
1. RESISTOR, FIXED
4.64K 17, .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

2 .62
= 36 .28
123
t__ === > LN
Lgton J
) 2PL
| SANTA BARBARA, CAI;MQ:G];;
E I Eﬂ M I N C.
o1 AP 42

SPECIFIED DECIMAL |-

XXt 0.0

. XXX %00

ANGULAR
ORAFT

89

AAAAA

ooooooooo

vvvvvv

|ESP-A42




.“ f1

! .160|(, 57 )

N
[ s
) S

: S
. D L
&
- . f
: Cal s
Vs
. '

,;NOTES

RESISTOR, FIXED |

2{SUGGESTED
~““ALLEN BRADLEY" (0,

7 FscMoNO. 01121
SULGOREQUIV

25 WATT

- '.";_{::;CONTINUOUS AMBIENT TEMP
-, 70°C WITHOUT POWER DERATING

SOURCE(S) OF SUPPLY

.62 2'7
.%T *I

,.oaz

t 078 pia

SAN

C:

EbEﬂM INC.

nnnnnnnnnnnnnnnnnn 290399

5330 DEBBIE LANE

BARBARA, CALIF.

. 93113 .

964-8878

TOLERANCES REVISICNS

RRRRRRRRRR

UNLESS OTHERWISE ] wo
SPECIFIED OECIMAL

XX £ 00 ==

PART NAME

XXX 2 0.0 wm
ANGULAR t

DRAFT

nnnnnnn

AAAAAAAA

90

vvvvvv

uuuuuuuuu
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NOTES:

1. POTENTIOMETER
TOP ADJUST
- 10K, *20%, .25 WATT
PART NO. 3383P-1-103%

BOURNS INC. TRIMPOT
FSCM NO. 32997
OR EQUIV

SUGGESTED SOURCE(S) OF SUPPLY:

36} } I‘ 200 MIN. 173 = 010
© 9 ..l — |~ 015 MIN. —l o
. J— C {3—5j-r'l°
b2 T
: N
: T 10
X .10
020 SQUARE .
SOLDERABLE LEADS
) WiPER
CLOCKWISE ——m——
$330 DEBBIE LANE
SANTA BARBARA, CALIF. 9311)
L=, o6
Contractors License No. 290399
TOLERANCES . R ﬂC‘V|S|CN$ RT NUMBER
UNLESS OTHERWISE ~O AP L}S
SPECIFIED DECIMAL
| XX £00) .
axs0005. |- POTENTIOMETER
ANGULAR i Y ) SCALT pamp s~ | mavamian
DRAFT "fﬁ&"ﬁou NONE SE= NOTE, |
cu'd I DATE . oy | DRAWING NO
Dexc 6
o1 FH— = &.PesTe 1 ESP s




o NOTES: ¢

TERMINAL, SQUARE BARREL
. BRASS, TIN PLATED

' PART NO. 4ug4

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

0. FSCM N0, 91967

CUREWY = 538 e g\
‘ Lo ~<'-“\ S ZPL 04
1 A ~RAD 1
gk — 2PL * A
1 ! ]
3 ' I ‘
2r | (j/ 125 44 0I5 RAD
* | 3 i 032 -
B LJ 1 o0 | '5T0¢K1
il ot OO Y
| |
| K 125 ¥ i[ -
ous RAD — WH - H
el A.
. —] |25 b -+ |6 |=
o°R O ' ‘
32— —
= o s e
EbE'ﬂM INE
ssssss T e
2ims | “TERMINAL, SQUARE BARREL
rrrrr "0%0 THEMeon [ 4/] [ZEEiwore |
0z fH——tm S P==TeiFop g




NOoTES!:
1. MATERIAL

STEEL ,2INC CHROMATE
FINISH . CADMILM OCPTIONAL

SPa

TABLE ]

- PART NO. L

aPag-ool| .25
| APag-002| .32
APAg-003| .28
APAB-004] 44

SSSSSSSSSSSSS

Contractors License No. 290399

RRRRRRRRRRRRRRRRRRRRRRRRRRRRR

AAAAAAAA

DRAW

mﬁkmu scaLE MONE AAAAAA ‘
- [ 1 -] aﬂl : __’e NNNNNNNNN
93 sl |  f Tmacee are D




\ MATE‘.RIAL. : o
5TEEL. Z\NC_ CHPOMATE
P\._ATED CADM\UM OPTIOUAL

-4
e

OPTIONAL
J28- 5’2. UNC - ’Z.B
- (No. ©)

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

M INE’.

ense No. 290399

o=
ELCH

Contractors Lic

964-8676 -

TOLERANCES REVISICNS PART NUMBER

UNLESS OTHERWISE | no
SPECIFIED DECIMAL

pave

AP )
8T T NUT, HEX

DRAFY

94

NoweE

AW oV sCcaLl
CRASON
CHR'D

TRACED

goec. 26




NOTES.

1. LM3911 TEMPERATURE

CONTROLLER IC
SINGLE MONOLITHIC CHIP
OPER TEMP RANGE — 25°C-+85°C

. SUGGESTED SOURCE(S) OF SUPPLY:
NATIONAL SEMICOND CORP

FSCM NO.27014

OR EQUIV,

E

LEAM, INC.

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

ense No. 290399

964-8676

TOLERANCES

REVISICNS PART NUMBER

SPECIFIED DECIMAL
XX+ 00 wm
XXX + 0.0
ANGULAR +
DRAFT

95

UNLESS OTHERWISE | no

AP 52

PART NAME

LM3911 TEMP CONT IC

AAAAAAAA

o [ Vo EEoni
390y 6 ™ Fep_p5o




9

NCTES]

\\ COMPOULID MUST BE FLUsSH To .0l
BPELOW SHELL SURFACE.

2. ASSEMBLE COMPOIMENTS PR

ENGIVEERING SPEC. -

AP53-002

see viswhA .

2.97 ' 450 1.D.

N — ,

500 0.0
Reamm -
BOTv ajos\% MATER AL:
AS SHCWN ?\?PPE‘: TUBE ,20 DA
PE
view A CARTRIDGE =HELL APS-00|
ScALE? FuLL
TIE PIN 1872
TOGETHE=R
AS SHOWN
USING 60/40 % z\\
SOLDER. s
%zx W
AP53 -0co0\ Rle) —‘J '.
MIN
|20 sz S %’é ik CUT AWD LooP
' b LEADS AS SHOWN

z ¢ e e s e i s s 2 o

= .10 —>’ TEMP CONT \.C.

[

ya = 5 > s 2 T

\~ APo|-O04 x,62 LG
D REQD

APOI-003 x .62 LG

APG6D CASTING COMPOULND

RI\GID MIX
100 PARTS 27114\ Lvv
50 PARTS 1LV

SENSOR CARTRIDGE

GRNN L
AP ST

BLK
RED
WHT

MODIFIED LM2921| TEMP CoNT |.C
AP 52-002
SCALE ! 2/

\— AP G2 CABLE FOR ReEF

DEE ASDY

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111
PHONE 964 8593

=
ELCAM, INC.
memm el = (] APS3
g SENSOR. CARTRIDGE 222y
i ol Msow [T/ SRR E/D |
...... ————ESe KER




NOTES:

g

RESISTOR, FIXED
25 WATT, 10%
TYPE, CB

AT ASSEMBLY - SELECT ONE FROM THE
FOLLOWING VALUES IN TABLE I.

CALIBRATE SENSOR ASSEMBLY PER
ENGINEERING "SPEC.,

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

FSCM NO,O1121

OR EQUIV

TABLE L
(SEE NOTE 2 )

VALUE
PART NO., IN OHMS

O

UuUuUTUTUUTT O U T U U U
N
~

NN OO CONOITE NN
F=NOCOOI—=~JILOWNO

I e
B sl B B B el el e gl el ol g
NSRRI (Tl el e 5 o 1
OOOOOOOOOOOOO
=== O OO OO OO0 O

OO OOV 0OUOU0U0UUUU

N0 0O UTU = NWNWN

oS-

TABLE T CONTINUED

VALUE
PART NO., IN OHMS
AP 54 - 014 2¢
AP 54 - 015 2/
AP EQ =016 30
AP 54 - 017 33
AP gq - 018 249
ﬁ; ﬁ ~ (119 b4y
TR .
B solls= (17 68
AP 54 - 023 /5
2 H /A
AP EH % 0%6 110
AP 54 - 02/ 120
AP 54 - 028 150

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

P PCTTARY
e —

964-8676

ELCAM, INE.

Contracto icense No. 290399

TOLERANCES

REVISICNS PART NUMBER

SPECIFIED DECIMAL

UNLESS OTHERWISE | no

AP 54

XX + 0.0 &=

XXX + 0.0 &=
ANGULAR +

"RESISTOR, CALIBRATION

DRAFT

uuuuuuuu

jﬁ?ﬁkexu Nowve | <eE"vore |

nnnnnnnnn
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NOTES:
L S TP ENDS OF L=AaDS 25 -70
AND DOLDER TO TERMIALS

SERIALIZE
USING GO -40 SOLDER.

TEE TABLE
2.  AFTER ASSEMBLE CHECK
CABLE PER BENGINEERING
SEEC., FEMALE TERMINAL—
FLAG TYPE
AP52-00\
4 REQD

=z view A -

WIRE 22 AWG
PvC INSLL ,COoLOR
YELLOW

T

CREPE PAPER TAPE
SO VAUDE. My 2 WRARPS

W

— SENSOR CARTRIDGE
AP55

3 cConNPDULUCTOR.
carBLE
APGZ

———

/

TABLE T /
COLOR E‘EE\ES;HSLV
WHT (L.B3-L9
BLK [1.B-\.2
E WHT—\N REDR 2= 1.4
(5]
§ APGLOG:  GROMMET
CPI0-0072
130 RESISTOR \
l L RED SEETRELET TO END OF
%LE\*\/»— — SENSOR
WHT HEAT SH!Z NKABLE
‘AP -0O0\
APG2 capLE
" A LEGTH
EW TABLE I %
PART NO. | cABLE Leetd |YAEE 'P5°T 1 peviarxs bty e
W \ DAY - MONTH - YZAR T TR R=ES By e
APST7 -00\ 120 o |24 1e: 211176 - 5S¥X ?OECA\_C\TBP/—:;"‘—« FER EANPC—,\Eq-SPcC EhE‘HM INE
.m T
e b+ "SENSOR CABLE ASSY
e RRIGR ":;Fou_.n SEEF/D
Zetov R ESBAS7




NOoOTES:

1. MATERIALS
FLAG TERMINAL
FEMALE Quick SLIDE
NION = 1IN SULLATED

PART NO.

TEE TABLE

2. VENDOR(S):
MINNESCTA MINING ¢ MFG CO. @M)
FSCM 15037

A

—

L

T8 250 F— T g]
A
TAB THICKNESS ,030 -.032
| TABLE T
| [PART No. [ MR | PNEAT
| APS®-00\ |22-18 | B32-00!
SANTA BARBARA, CA Ls;ﬂ:sl;:
EDE‘HM INC.
:::}E}Z;EEE.:::E — REVISICNS ~ PART NUMBER APS&
Jxzon "FLAG TERMINAL
ot |- e e e
PPy T 2reV1E FTETACS

99




; B Mo*t‘es A
1 \. MATEE\A.\_
| STEEL. cmzxzaou

2 pgorec*rwe F\U\SH
SURIe Puate
L0002 MIN THICKNESS

CLERR CHROMATE

zsraec_,,.,@@ 2-3225

] o — .045 |

Kt ,_"Soz o

5330 DEB@IE LANE .
SANTA BARBARA, CAUF. 93111 .-

[—\ s T

ECCAM. INC.

Contractors License No. 290399

TOLERANCES REVISICNS PART NUMBER

UNLESS OTHERWISE [ wo oars oy AP 60 .o S
XX £ 0.0 = WASHE-R N FL.AT
i [ SEENoTE |

BT E§i>' AcO)

PART NAME

ANGULAR +
DRAFY

Vepuoszs

TOLA?PL.Y

100 -




| Notes:

1. MRTERIAL S

C INSULATION HEAT-—SH(Z\NKABLE

POLYVINYL CHLORIDE ©ve)

COLOR , SEE TABLE T :
sxz_r: ‘.‘BEE TAet_r—: T

2. VENDOOR:

- PORT PLASTICS INC.
8037 E.SLAUSON AVE

MONTEBELLO,

CA.20640
- TABLE I

PART NO.

VENDOR. NoO,

D

WAL L

CoLoR |

| AP&\ -00)

FP %01 -.093%

.09%

020

CLeaR

APG| - 002,

FP201-.187

188

.025

CLEAR

APG! -00D%

FP301-.2715

15

020

CL=EAR

APG1-004

FP 20l -.,095

.093

.020

Bl ACK,

APG) -005

FP 20! -

NoTE:, RECOVERY \.D,

AFRFTER. SHRINKAGE.

\S APPROX —L?-_oe= \D

G\UEN .

5330 DE8BI
SANTA BARBARA, CAL)

E LANE
F. 93111
964-8676

TOLERAN! CES

oL APPLY

UNLESS OTHERWI| SE Iw~o

T APGI

SPECIFIED DECIMAL
XX £ 0.0 =

XXX 1 0.0 om
mcuun +

AAAAAAAA

bbbbbbb

uuuuuuu

VENDORS |-

~~~~~~~~~

vvvv
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1 Notes:s
1. MATERIA L
CARLE , UNSHIELDED MULTI- CONDUCTOR | »
- THREE CNDCT ¢ WHT, B\, & RED . PVC lNSULATlOM

22 AWG 5 STRANDED ‘7/30 NOMOD .I45 over JKT
JACKL_’T !M&UL-ATtOM GRAY VINVYL .,

| a VENDOQ(':‘:\
- STANDARD WIRE ¢ CABLE
| E \=-s>f‘M NSToN 0494@.

A\_PHA W\EE o
F‘%C_M NSO, 92\‘34

: 964-8676

EbEﬂM INE

. 290399

. . .- .. )
-y ’ . : . $330 DEBBIE LANE
T [ . ’ B ' SANTA BARBARA, CALIF. 93111
. r'( . L .

TOLERANCES REVISICNS PARY NUMBER e PE 2
UNLESS OTHERWISE | no oAYE [ 34

IFt M,
SPECIFIED DECIMAL PART NAME

mzon = | CABLE

e

\o;m oor's |2 "H.(dmsou “rone  [EE oTE L
‘E} ) o K 000 | pate) ., . = 4 | ORAWING NO

: c e
ooy o C ESP-AGZ
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NOTES
1. MATERIAL:

A. StycasT 2741LV 1S AN EPOXIDE CASTING RESIN AND SEALING COMPOUND
OF CONTROLLED FLEXIBILITY, IT IS USED FOR ELECTRONIC EMBEDMENT -
AND IN SS?hiEG OR CEMENTING OF METALS, CERAMICS AND PLASTICS,
STYCAST V 1S SUPPLIED AS_A FREE FLOWING LIQUID., [T 1S USED
IN CONJUNCTION WITH CATALYST 15, ALSO A LiaquiDp. CoOLOR IS BLACK.

StycasT 2741LV cAN BE CURED AT ROOM TEMPERATURE, OR AT ELEVATED
TEMPERATURE IN A SHORT PERIOD OF TIME. POT LIFE OF THE CATALYZED
RESIN IS 9T tEAST TWO HOURS, [IHE FLEXIBILITY AND HARDNESS OF CURED
StycasT 2741LV 1S CONTROLLED BY THE PROPORTION OF CATALYST 15LV wHicH
IS USED,

FOR A FLEXIBLE MATERIAL (SHORE DUROMETER HARDNESS 30) USE:

100 PARTS STYcAsT 2741LV
150 pArRTS CATALYST 15LV

FOR A SEM-RIGID MATERIAL (SHORE DUROMETER HARDNESS 50) USE:

100 PARTS STYcasT 2741LV
100 parTSs CAtALYST 15LV

FOR A RIGID MATERIAL USE;

100 PARTS STycasT 2741LV
50 pArRTS CATALYST 15LV

B. CATALYST 15LV 1s A FLEXIBLE HARDNER. COLOR BLACK. TEMPERATURES
ABOVE 250° F SHOULD BE ORDINARILY AVOIDED. A :

2, SOURCE(S) OF SUPPLY:
~ EMERSON & CUMING INC
FSCM NO, 04522

$330 DEBBIE LANE
SANTA BARBARA, CALIF. 93111

[ZZZIl so-acr

EbEﬂM INC.

Contractors License No. 290399

TOLERANCES REVISICNS PART NUMBER

UNLESS OTHERWISE [ wo oarg [ 3 AP 63

SPECIFIED DECIMAL
PART NAME

CASTING COMPOUND, EPOXY

XX+ 0.0 ==
XXX + 0.0 W
ANGULAR +

DRAFT

Qﬁ_“w{‘)h sCaLE mue S% AL CTE

o TEReelren aes

y
L] [y - 3 -
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NOTES

AfMATERIAL |
| _4r'PH0TOGRAPHIC PAPER .
" PRESSURE SENSITIVE ADHESIVE
~ " BACKED WITH PROTECTIVE BACKING
| :PAPER

A SUNSPOT; CASCADEAUTOCONTROL 3
SERIAL NO.

g MODEL NO.
ELCAM INC. SANTA BARBARA, CAL. USA

2.00 —"]

\\\\\——.CXDES'T\4\CLVQ

5330 DEBBIE LANE

ANTA BARBARA, CALIF. 93111

SPECIFIED DECIMAL

[—\ ses-1676
ooooooooo License No. 290399
TOLERANCES REVISICNS PART NUMBER
UNLESS OTHERWISE | wo AP 64 :

xxzxo0Q

PART NAME

ment LABEL, CIRCUIT CARD -

; Hiamon e FuLl St NoTe |
o R N 2P TeESp hel
104




§ —— T T—e e 7 AT . o wna AT b Adbtne oy

NOTES:

‘1. MATERIAL:
PHOTOGRAPHIC PAPER

PRESSURE SENSITIVE ADHESIVE . N ¥
BACKED WITH PROTECTIVE BACKING A .88

PAPER.

WA I T e T : * —

5330 DEBBIE LANE
SANTA BARBARA, CALIF. 93)11

E 964-8676

ELCEAM, INC.

Contractors License No. 290399

TOLERANCES . REVISICNS ART NUMBER

P 8
UNLESS OTHERWISE [wo | oate 1 ey AP 65

SPECIFIED DECIMAL -

mze 1L L ™TRBEL, CONTROL

ANGULAR #

DRAFT 3 H . nuu:n av “ sCALE F\_)LL EA'I-IANOTE \

B = i 3
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NOTES.

CLLMATERIALL
1 Low cArRBON STEEL

CoOLD ROLLED COMMERC AL
CQAQUARLLTY NOoLG L, FULL HARD TEMPER,

2. PQCTECTN_E AN~
| CADMLMN PLATE
. B\C CHROMATE OPTIONAL,

|
| TABLE T
[ParT no. [EEET A 8 c
|APGe-00l | 4 |.120-125 |245-250 |.01-.028
APGG -002 | & |.ASI-la 207-.320 | .027-,048
APGGE -003 | & | \83-.196| .370-.330 | .026~-,065

L —

SANTA BARBARA, CALIF. 93111

864-8676

icense No. 290399

ECCAIM, INE.

T  — e A I A
SPECIFIED DECIMAL PART NAME
XX+ 0.0 w= '
e 2 [ WASHER, FLAT
ANGULAR +
1 ORAFT . DA 4kbkE 22 e L.
N o Chk O |l.') [ & R7G DR::I IIIII .
106 P el R £TR e EDP;AGGD




NOoTES:
. NMATERIAL Y

STEEL , CARBON
Cl1060 To ClOoB80
ReckweEl L'C "45-53,

2 . PROTECTIVE Flu\SKA

CADMILM PLATE,

i

A
TABLE T
PART. Moot 1= A = =
AP &7 - 00O\ < |NI\S -2 209 MAX |..025%5 MIN
APET -coZ i ¢ alciaa | 250 tEd] .o
APG&GT7 - 00 8 N03-115 | 2923 MAX | .040 MIN
SANTA BARBARA, CAL;;‘?:GI;;
ELCAM, INC.
T e e i Y\ |
WASHER , LOCK SPRING
DRAFT ﬁ:m [ o NOI= u‘:; \-\QTE‘
Lo {5 oele ey (7
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WIRE CIRCUIT POINT| TERM JACK |SHLD |LEAD INSUL NOTE

LEAD MATL|LEAD | FROM (A) AREA|STRIP|STRIP|CUT STRIP] TIN|ONE ACCESSORY

ITEM ITEM|LGTH] TO (B) NO |LGTH |LGTH LGTH | LGTH FIG ITEMS

ol L Ae

SN D

20

J3 |2 14 o

J4 [ | .7

Ty SR G s G TR

Je 11 B
B _ . =

J_I Z |o§ 3 ‘20

0 S ) g B —

G e PRl .
JHGeE. o

P, I

Bl g O

JIZ ] 41

SHEET (OB 2
NoTES:

. AWG 24 =cuD CoPHER, WI\RE
TYFE S5y SOFT, LEAND ALLOY

cO ATED

2. AWG 24 HOOK-LP WIRE
TEFLON INSUL , COLOR WHT,

SoOLID WIRE

3. AWG |2 Hook-uP
W iRk= TEE-L.DH \NSUL
COLOR BLACIKK ,
STRANDED WIRE.

E

=
LEAM,

Contractors License

SANTA BARBARA,

5330 DEBBIE LANE
CALIF. 93111
964-8676

INC.

No. 290399

TOLERANCES

REVISICNS

UNLESS OTHERWISE

XX+ 0.0 o
XXX + 0.0 -
ANGULAR +

~O DarTg
SPECIFIED DECIMAL }—

I L e

PART NAME

LEAD SET

ToL: TUBRA Son] * NOHEG ZEL WoTES
. CHK'D D YIR 1 IIIIII G NO
NOTES comT oo Swue | Xioe 1 SPEE 1@ FEE ) o
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WIRE CIRCUIT POINT|TERM|JACK |SHLD |LEAD | INSUL NOTE
LEAD MATL|LEAD | FROM (A) AREA |STRIP|STRIP|CUT STRIP| TIN|ONE ACCESSORY
ITEM ITEM|LGTH] TO (B) NO |LGTH |LGTH |LGTH | LGTH FIG ITEMS
ST P 1R
6.8 .ZO
J15 2 e =
o .ZO
Jie |4 |e.8 &
720
4 (5.2
T 5 =
23
.b‘J\a 3 |85 =
20
B
JI9 |3 6 =
=5
= e .
J2o -
) bl iy e 1t Db
sat)
Jezl|2 |23 =
EET
NOTES ! (COMTINUED) SHEET
a. AWNG \B HOOK-UP WIIW\RE
TEELON INSUL, , COLOR MHT o o 0 e
o 5‘(2 AN DED W \Ré S 7 95‘4-8675
?

S, SOLDER US\NG 60/4-0

SOLPER

ELEAM, INC.

Contractors License No. 290399

TOLERANCES

REVISICNS

UNLESS OTHERWISE
'SPECIFIED DECIMAL
XX+ 0.0 =
XXX+ 0.0
ANGULAR +

DRAFT

~O

et o PART NUMBER Apéa

PART NAME

DDDDD

AAAAAAAA

nnnnnnnnn

[ESP-AGS
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1 e e —

: 1\‘(\\ ~_51

k ".D\/\J\VC"-l Low PRP;‘:%UP‘E‘

. NOQM/\\ L_\( C,L-f.)ZLD
SINGeLE clRewT

APSl L I5aPS| OPETR MAX

S CTERMINALS

‘sz\ No. M—400“] _ TR RSO Ry
' 164--22 THD
=ik ’2. f>uac;c§>TED =SoLR. CV(?>3 '

O SO RPPLY .

 STEWART- WN?MCR e Sl ST 1
HoBes DIuISIoN

FSCW No. 7194400

p, 5330 DIBEBIE LANL
SANYA BARGARA, CALIT. 93111 -
/ Gy \ 964-8676
E Q e
RS, IN
f«:, hakd i I i€,
B cense No 790398
TOLERANCES HEVISICNS PART NUMBER
UNLESS OTHIRWISE { wo Davg 3 sr AP7 |
SPECIFIED DECIMAL Ty St ceiaay STFE PART NAME °
XX 200 = J
e S T - SWTCH LOW PRK‘ 55,
ANGULAR - s o B e ooy . e o
e ! A ‘ ORAFY % N '\an "‘NI \)P‘Hr ] i """"]
Figurev g ¥i2 el : ‘\\ faray 7| aE j A7
.:!,. bt Ev & 110 J Polll IEEREI R ) SRR T T 1



\So.,;,PQ\ MA
COEIES MIN
FART NJO. L_Paczaw.xa“/
‘ 24V OC Vouras
'2 sueeesm ‘SOUPQ‘:.(%)
o ":UPPL.Y.
DK\MMCR PPEC\%\OM INDUSTRIES
F:5CM MO. 55:50 _

;zj _-,ggss DW‘FEC?EN”‘L/\' '

INC.

SHlorZ .

License

5330 DtBBIL LANL
SANTA BAKBAKA, CALIF. 9311}
964-8676

, HREL

No 290399

FART NUMBLER

AP T2

- t
TOIERANCES ROVISICNS
UNLESS OTHERWISE | wo cave | arv
SPLCIFIED DECIMAL | ——rmmme e -I S
XX+ 00 = 0 (B 1
¢ : XXX % 00 =— g ol TS
: : NGULAR % e e B !
Figure 2.1.1 nart ,
i r ? VC'\.\DOP“‘ o5 i s (e
| Tolswe |, pel
APPLY -1 111

FART NAME
VALVE, TH‘?~E W*\Y
i :msgp ‘\N’ """"" w".

"1 vwacco




| NOTES: :
1. MATERLAL.

| CLEAR CHROMATE
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. MATERI AL
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NOTES:

. MATERIAL®

ALUMINUM ALLOY EXTRUSION

CMPSN G063 TEMPER TS

DIE SECTION 668716

2. VENDOR:

REYNOLDS METALS CO.
Fscm No, 02983

/—. FuLL RAD
3. PROTECTWE FIN\SH! 74
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B
f 065 RAD
A
_/ o | T,
1.500 DIA ¥4 315
.031 RAD —// * !
_/ 055 WALL
TABLE T 015 x 90° e
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1'NoteEs:
1o MATERIALL
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TEMP, 200 ° F MIN

2. DUGGESTED SOLRCE(S)
OF SUPPLY.
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.\ “45°
| & .85
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=
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12-00| | ‘2 o
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NOTE"‘D .
L MATEQ\A\_
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100 K-

i PS\ =T \":o RS y
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NOTES.,

. MATERIALS
BRASS SOLDER JOWOT
QATE VALVE
NOh- RISING STEM

C SOWD \WEDGE

CWOoRKIWVG PREDSS, 125 LBES

TeEMP. 200°F MIN

2. DUGGESTED SouRC=(D)
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F=C M NO, \&a9%9
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Contractors License No. 290399
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NOTES: R
. MATERIAL: |
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L |
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'NOTES*! |
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NoTES

. MATERIAL.
GLASS -LINED
WATER HEATER
MODEL. ,SEE TABLE T

2. VENDOR:
AO SMITH CORP

FSTM ND, 2861\
TARLE T

SPECS

-00\

-007?2

-003%

-004

|IMODEL

PGC-40|PGG
NAT | L.P‘.‘-O

NAT

PGC-50

e

CAP IN
GALS

40

40 :

50

50

WPyt
BTU/HR

32,500

31,000

44,000

140,000

{IkEC 6
100°RISE

2923

3.1

3.6

2.6

SH\P
lwt /s

\29

138

\¢6

|66

|l Om A

825

\5025

20.25

20.25

B

2512

54.50

52

59

C

57.62

6l.62

5.5

65.5

‘D

\0.62

10.62

11,62

.62

T &

2\5

2175

23.7%

2305

CPEWN NG B/4- NPT

, cobDE
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Bz OUTLET 2/4 NPT
C= INLET 24 NPT
'D = DRAIN \/AL.VE.

NOTE PAET NO, MU":T
INCL DASYH NO.

\et E4--00!

2.0 |
| Z;*‘ 3.0
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n 4> n T
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BARBARA, CALIF. 93111 .

XX £ 0.0
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| NOTES :
. GLASS ¢

Va' TEMPERED

ZM,L EDGES TO BE BEVEUED

3, SAFETY MARK ETCHED W PLACE

— ALV BAR .75 x.12§5
AS PER DNG ESP-9

—3M TAPE BORD #4632

§

SECTION AA SCI\\_E 241

96.0
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ctors License No. 290399
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EL CAMINO POOLS 964-6929
EL CAMINO SOLAR SYSTEMS 964-8676

~ \EGEAIM, INE.

5330 DEBBIE-LN., SANTA BARBARA, CALIFORNIA 93111
“.e:  November 19, 1976

5

NASA

Marshall Space Flight Center

Alabama 35812
~ Attention: Mr. Mitchell Cash

‘Dear Mitch:

-wefhgfeby transmit- the documents required for review prior to- 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 Took 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.I1.P.) .
10 copies, ESC-7f, Proposed Modifications to SUNSPOT CASCADE -
10 copies, ESC-7g, List of Materials in Contact with Potable Water
10 copies, ESC-15, Special Handling, Installation & Maintenance
- Tools List S
10 copies, ESC-18 Hazards Analysis

« Distribution, except for drawings, as follows:
vy ‘1T copy to Contracting Officer/AP32
S - 2 copies to Technical Manager/FA32
7 copies to SH&C Change Integration/FAQ02B
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NOTES. o
. MATEE\AL_-”« . |
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1. PrESsURE-SENSITIVE
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NOTES:
I.MATERIAL®

RUBBER, SYNTHETIC
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ZVEN Dée(s)
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. featl}— .32

—| a— .02
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NOTE 5!
L. MATERIALS

DRAWN ,TYPE M - OPTION ALLOY

UNIBRARE 45% SiLueR ALLOY.

3.PDIS FITTINGS ARE FrROM!
PHELPS - DODGE
PSCM NO.

COPPER TUBE, ROUND SEAMLESS ,HARD

230.
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