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GENERAL DESCRIPTION: "ML Series" Solar Collector Panels comprise
a camp ete pa c agZ:d array consisting of collector panels, supporting
framework, insulated fluid manifolding and tracking drive system,
shipped from the factory in unassembled components for field erec-
tion. Each collector panel has four lenses. each having a net
aperture of 10.75 ft 2 making a total of 43 ft 2 for Each collector
panel. overall size of each collector panel is 58 3/8" x 133 5/8",
Panels are spaced 10'--0" on center. various components are described
as folloWS

Lens: Modified, Fresnel, prismatic leans extruded from acrylic.
Transmi;.sivity of acrylic is 0.95. Lenses have an 8" outside
radius and short focal length with precision manufacturing
for high efficiency. Concentration is 10 to 1.

Absorber Tube: Hade of copper, formed to an eliptical shape
for maximum collection for all seasons. Absorber tubes have
selective coating having an absorbtivity of 0.95 and an
emissivity of 0.12.

Collector Panel Housing: Constructed of galvanized steel,
consisting of ig t trusses, heave torque bar, and heavy and
beams, all designed to provide a rigid panel. This framework
is covered with light gauge galvanized steel to form the
complete housing.

Insulation: The collector panel is insulated with fiberglass
having  a---"k" factor of 0.28 at 200 0 F. Thickness- of this
insulation is 3" in bottom, 1 13116" in ends and sides and
1" at each side of absorber tube, extending tip 8".

Framing Supports: Each collector panel is supported by a
double	 ram_o,as shown can 011G. 01-Oa-132, constructed of
heavy gauge galvanized stoel to wi thstaitd loads as .indicated
on Figures and 3. Frames and collector panels are spaced
10'-0" O.C. The fraiees are connected together with struts
and braced by "K" wines bracing. All fastening devices are
zinc plated and are furnished complete for the entire array.
Dead lead, live load and wind land reactions, resulting from
design loads are shown in Figures 2 and 3.

Anchor bolts are not furnished, since structures on which
arrays are mounted vary with each installation. Anchor
bolts must be dosigned for loads given. REF DWG. 01-05-123

manifolds: All fluid manifolds are type "M" copper and connect
each collector panel together. They are contained in the
manifold :strut whi,:h acts as a structural member as well as
a heather tight housing to protect the insulation. Thcso
manifolds are completel y assembled and .insulated with 1 1/2"
to 2" of fiberg lass having a "V factor 0.30 at 2000F.

M

'-=x.•--,^a1" ,̂..a^il^°S^'^a't^+'^"^ ^	 ^	 ;^"^t"^ ir^^ s':^f;hy>.xaS^^."P^.t i..tfr+a.k'^,. 



k

f	 ,

t

t^

i

a

i

Expansion Compensation. Expansion in the manifold is compen-
sated by flexible swivel connection in each manifold support
to allow all differential expansion between copper lines and
steel housing to be distributed to East and West ends of the
array. Flexible expansion compensator as depicted in Figure
1 are kield supplies and installed to compensate for this
movement with system piping.

Tracking Systems System is designed for east--west tracking,
w As o -collectors mounted parallel to polar axis'.
Collector panels are linked together with a system of heavy,
galvanized aircraft cable and pulleys. This system is driven
by a mechanism Consisting of a two directional motor, chain
drive, stainless steel (Acme) screw and a Melvin" drive out
which does no0Tequire lubrication. The two directional motor:
is controlled bj^-, photovoltai.c cells through an integrated
circuit to constantly maintain collector panels in focus on
the sun. In this circuit is a low light level which directs
the collector to track to East during night time, and stop aL
the proper position for sunrise. Tracking angle is set for	 -
four" hours before and .dour h 9urs after solar noon which is., the
optimum for non--shading between collector panels.

i

.APPT,ICATION: These series of collectors are applicable to-,any
system requir ing fluid temperatures up to 240". Water or a
combination ox . water and ethylene glycol. is recommended as the heat
transfer fluid. (See paragraph on Freeze Protection) tither
solutions may be used, provided they are compatible with copper,
ethylene propylene rubber, neoprene tubber and silicone ribber
which are used in :components of fluid system ipn,the collector grays

These arrays are installed with the long axis of the lenses pointing
to true north and tilted to face south at an angle: to horizon (tilt
angle} equal, to the porth latitude. in this manner the rotation
for east--;lest `racklr: "" is always parallel to the polar axis of
the earth.

Arxays are available with & minimum of two collector panels and
a maximum of eleven collector panels in one array. When more than
eleven ;panels are required (473 ft 2 net aperture) , ad.di,tionalo '
arrays are used, and installed with the same 10 1 -0" spacing
between panels, but without connecting manifolds betwoez arrays.

I
Standard models are avialable-with tilt angles ranging from 10'
to S Y in 5' increments. Other tilt angles between these are.
available onpecial_.order and a slight increase in price.

f
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MODEL NUMBERS: Arrays are ordered by model numbers and coding
is explained as follows:

NSC-01-0000
Northrup Scalar	 Tilt Angle as indi-
Collector	 cated by last two

digits of model No.

"NIL": Series	 Number of Collector
Panels in the Array

EXAMPLE: Model No. NSC-01-0732
"ML" Series
Seven Collector Panels
32 1 Tilt Angle
7 x 43 = 301 Net. Sq. Ft. in the array

MANIFOLD SIZES: Manifold sizes are arranged in a reverse return,
w- th inlet to array at the southwest end and outlet at the northeast
end. Sizes are as follows for south manifold starting from the east
and are in reverse order for north manifold:

MODEL NO. (EAST) MANIFOLD SIZES (10 1 -0" LONG)	 (WEST)

NSC-01-0200 1-3/4"
NSC-01-0300 2-3/4"
NSC-01-0400 2-3/4"1 1--11,
NSC-01-0500 2-3/4", 2-1"
NSC-01-0600 2-3/4", 2-1", 1-1 1/4"
NSC-01-0700 2-3/4", 2-1", 2-1 1/4"
NSC:-01-0800 2-3/4", 2-1", 2-1 1/4", 1-1 1/2"
NSC-01--0900 2-3/4", 2-1", 2 -1 ?./ P,", 2-1 1/2"
NSC-01-1000 2-3/411, 2-1", 2-1 1/4", 2-1 1/2"',	 1-2"

FLOW RATE: Recommended flow rate through each collector panel is
1.72 to 1.3 GPM. Figure 5 is actual pressure drop test through one
collector panel at various flows. Pressure drop through manifolds
can be determined by ASRAE standards. Manifold sizes listed above
are selected to produce a pressure drop of not more than 3` head of
water for 100'-0" equivalent fe.t of pipe C 1.72 GPM per collector
panel. Where manifolds change size every 10'-0", a reducing tee
connects these pipes, with a 1/2" connection to flexible swivel of
the collector panel.

FREEZE PROTECTION: This series of collectors are such that when
system is drained, a small amount of fluid will be retained in the
south absorber tube risers and in the south flexible swivel
connections. Therefore a complete drain-down anti-freeze system is
not applicable. In areas of infrequent days of freezing, warm water
of the system may be circulated by means of an automatic low
temperature sensor controlling pump of system during non-solar hours
and/or below freezing periods.

4
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In areas of frequent freezing periods an anti-freeze solution is
required. Ethylene glycol is recommended for protection at various
tomperatures as followei

TEMP ° F	 8 ETHYLENE GLYCOL

16 20
10 25
0 33

-12 40
-34 50
-62 60

Each collector panel has a total volume of 3 gallons. Volume of
each 10 1 -0 14 Copper manifold is as follows:

MANIFOLD SIZE	 GALS PER 10'-0" LENGTH

3/41*
111

	

l 1 /4 "	 0.68

	

1 1 /2 11	 0.95

	

2"	 1.F5

PIPING & FLUID SYSTEM: The following recommendations are made in
the nterest of providing viable system compatible with these systems.

Filtration : A strainer or filter is recommended ahoad of
t e puaiap of the s;stem to maintain system free of debris.

t	 This should be maintained frequently at start-up of system.

'	 Vulvas and Controls: Figure 1 represents optimum of control
Valves aRZI sensa,ng devices. These arrays are designed for
an operating pressure of 100 PSI at 240 0 F, with mechanical
pressure relief at 125 PSI. Shut-off and balancing valves
provide means to control the flow and to isolated ,array

E +	 during repair. Temperature and press ire sensing wells
provide means of balancing :flow rate when more than ono
array is used. Drain valve provides a convenient method
to make repairs to the array without affecting other system
piping. An optional high limit control is available to
defocus the collectors should temperature limit be excooded.

SYSTEM TEMPERATURE CONTROL: Since function or application varies
O th -a- a-ch - instarlat^on,telliperature controls must be individually
designed. It is recommended they manufacturer be co:zsultod for
recommendations regarding these controls.

5
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SYMBOLS 

INLET TO ARR.l\Y 
(LOOKING NORTH) 

Automatic air eliminator, furnished by manufacturer. 

Combination pressure and temperature measurement device. 
"Petes Plug" or equal. 

OUTLET TO ARRAY 
(LOOKING NORTH) 

Combination balancing and shut-off valve. Ball valve recommended. 

Pressure relief valve, furnished by manufacturer. 

Flexible connection to provide East-West expansion of array piping, 
~ 0.1" ~er 10'-0" of manifold piping. 

Drain cock wi th hose bibb connectiol,. 

~Not supplied by manufacturer 

RECO!-l'lENDED PIPiNG ACCESSORIES TO COLLECTOR PANEL ARRAY 
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.LOADS REACTIONS t

OESICsN LOADS

O. L. Actual operating dead weight of structure including wdtor

as the fluid.

L. L.	 One inch of ice on all surfaces of each member, 4.67 lbs/5.F.

of member surface.

td, L.	 70 mph wind, at 30 1 above vround s,arf'ace.

READS (lbs, at every W r0" ®. C. in Edst--Wost direction)

SOUTH

4

DL	 319	 18

LL	 472	 9 4

MODEL NSC-01-0732
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r

4featinl; CoulinR Syvtema

1

Specification No, _ SHC-3'J48

Revision
Date	 7 !&7ts1

SUBSYSTEM PERFOW-1ANCE SPECIFICATION

	

1'.11	 INTRODUCTION

"Thin Performanco Spectfication establishes the requirements for

ti.

-the deetgtl and pOrformence of the subeyatems for use with combined

heating and cooling systems. It designates the Interim Performance

Criteria applicable to each type subsystem and defines the deviations.

The appendices specify the performance for each subsystem.,,

	

2.0	 APPLICABLE DOCUMENT

2.1 Gover nment Documents

Interim Performance Criteria for Solar Beating and Combined

and Dwellings, January 1, 1975. U.S.

Department of Housing and Urban Development.

Interim Performance Cri;eria for Commercial. Solar Housinlr and

Combined Hentin ;Cooli_ng Systems and Facilities, Document No.

98M10001, Revision Basic, dated February 26, 1975. George C.

Marshall Space Flight Center, National Aer.onautice and Space

Admintstratfon.

2.2 Contractor Documents

2.2.n, Application Manual for Northrup Concentrating Solar Panels 	 j
MF-NSC-P "AU," Series Model NSC-01-0732,

2.2.b. Installation Instructions for Northrup, Concentratin g Collector
Panels with Integral Manifold - Frame and Sub-Frames, MF-NSC-P
"M^F" Series ;todel NSC-01-4732 8 Northrup, Inc.

14



Specification	 SHC-30 +8
Revision	 2
Date	 .7 l4/78

3.0 APPLICATION OF WrERIM PERFCRMANCE CRITERIA BY TYPE OF SUSSYSTEh

"Tho application of each paragraph of the Interim Performance

Criteria to each type sub3ystem is provided in the following

table($).

Tcble l - Rasidentinl Subsystems

'Cable II - Commtrcial Subsystems

4.0 DEVIATIONS FROM INTERIM PERFORMANCE CRITERIA

•. 1 ;ions

5.0 COVER` YT FLRNISREO PROPERTY

5.1 Nona

6.0 GOVERN-MENT DIRECTED REQUIRF-MENTS

No specific requirements have been directed by the Contracting Officer.
i

.^	 t
1 I

7.0 SUBSYSTEM APPENDICES

AppAndix A Subsystem Identification

E- a

M a

15
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Specification	 'MC-3068

Revision	 2	 -
Date	 3/14/7$

6.0 WARRANTY

Eighteen months from date of shipment under normal, usage- Materials

and workmanship.

-	 r

x;
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N1R	
l R b r311 A Ml	 ^	 — .,Klar

1.1	 H and HC
°o rfarmanca I

NA 11.3.1	 Collactor ElSiciency	 A
'

I1.1.1	 Q	 w,^aHe 	 i^q v  A	 ! 1.4	 Therms,1 Storage	 CIA
7 e rTSpe ratur,s*

^
t

1.4.1	 540rafe Capacity	 1	 NA
1.1.2 Cooling Design ^ NA 4

amps raturea 1.5	 Hnbitability of	 NA
Qceupiod 3pates

1.1.3	 Relative Humid- `1A
^	 +

itr and W ate r 'Vapor 1. 5.1	 Hsat or Humidity	 ^ 	 ^	 NA
Pressurr Transfer Effocts

1.1.4 Sonar NA 1.6	 Energy Trawsport	 IAA
Contributton lrfflciency

1.1.9 O F e ration I NA
I

1.6 . 1	 Therm&I `...00eor	 I	 INA

:.np a irme nt I and Eloctricil Power

1. Z	 R-W Srs ; errn; Sub-  NA 1.7	 Control	 IVA
•yetertl Prz!orrnagCe I

1.7.1	 Inata.11stivn rn,i	 NA
1.2, 1 water Dostar NA Ma.inLenAsice	 1
Temperature !

9 1. t. Z	 Manuo .1 AdjuetmenL	 NA +j
1.Z.2 Stora g e Ussign X41
Capacity •1.7.3	 L,shsbt ► Fd Saace	 NA

I	 Temperraturwi
i , 1, 3 Sv 14 r N.A }
Contribution L 7. 4 	Hot Water Tempm r- j	 NA

attire	 s
,1. Z.4 Operational A

impairment 1. 8	 Auxiliary Energy	 NA, i

1.3	 Callacior ! A 1. r3.1	 Deetan I.osde	 NA
Performance

I I

.
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TARLE t	 ac VISION 	 2
UArt	 7114 T7a

RESIOCNTIAL SUBSYSTEMS, INTERIM PERFORMANCE CR ITER 1A SUMMARY

	

SU65 y 3 T [MAPP%\ICAY10N	 TYPE. SvsitMt

A - A81 PLIt.A9t.( T O TYPS S y S T UMS INDICATIO	 H HEAT INCl

"A	 HC - HEATING ANr) COnt ING

^tvr	 1!(]T . NIA rr A

	

'	 A	 1

	n t SI0*NTiAL tIY (rtlat	 ryrj	
Elpstt?feMTiAt IP1YE ►T IM 	f YrbE

	

01141C)ItMiA ►4tiY %RIItRIA	 SYSTEMS	 P1E4i((jnMANf,E CAIF(144A	 SYSTEM:,

t`AH44AIAI M	
N	 !lC	 ►frV	

EARA(iHAPH	
14	 HC	 IISdV

Z.1	 4yR lcm'i)c^ i^Tti 	 A	 2.3.1 Pr:!ssurc Teat:	 A
Cltndltiur%s	 Nongintj%ble Fluids

Z. 1.1 i:quipment	 A
^•-.^+tbllicies Z. 3.?'. Pressure Tent:

Potable Wator
huisc or	 A

	

rnsion - Garrnsivn	 2. 3 . 3 Air . Trartsport	 NA
Systems	 +

Z.1. 3 Ope rating	 A
Conditions	 2.4	 Col.lactor Adjuet-	 A

Mont
4.1.4 Fluid Flow in	 A
Collector*	 2=4. 1 Orientations and Tilt	 A

Z. 4. Z Mutual Shadowing	 A
Z.1.5 Entra pped Air	 A

2.3	 Subsystem Isolation	 NA
2.1.6 Thermal Expan-	 A 2g• 1 Shutdown in Multi-	 NA
lion of Fluids

family Housing	 J
Z. 1.7 PreaRUrc Drops	 A 

Z.1. R C^IndcnsatC

	
2. 6 	 Heat Transfer Fluid	 NA

NA	 y
RRrnuval

	 Quality

4.Z Mechanic a^	 ^ A	 Z, 6.1 Liquid Quality .	 NA	 #
StresanK	 2 . 6.2 Air Quality	 NA	 I
Z. 2.1 Vibration	 A	 2.6.3 Fluid Quality	 14A
Stress Levels

2.6.4 Freezing Protection	 NAZ.2.2 Vibration from	 Is,	 ^
Moving P a rts	

!	
Z.7	 Piping Supports	 NA

Z. Z. 3 ^dator Hammer I	 YA Z.7.1 Applicable Plumbing	 A
Standards	

Il Z. Z. 4 Vacuum Relief
Protection 	 ^	 2. n	 Excessive Pressure	 A

and Ternporature Protection t
Z. Z. 5 Thermal Changes	 A	 Z. S. l Relief Valves and	 A

I Z. Z. 6 Flexible Joints	 A	 Vcnts

Z. ]	 1,cak3ga Pre- 3. 1	 Siructural Design	 A
vvnlion	 13.161*

18



WL I - L.^L._1.__.._

a	 .

,..

ORIGINAL PA(7E 18

U POOR QUAJLALY	 APtIrIPICAI InN NO 
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Ra Sll)CVI JAL SUHSYSIEM y . INTER IM P c.RF Q,,,RMANC. L CR I TER IA ISUMMARY

S UMSVI t 1 %4 A PPk I • A11 N	 I rrt SYS T1net
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MW • H01 WAt%N

L.

n 1310IN T IAIL INTtx1M
rit♦ rQNMANCI CRITERIA

faAAA411AhN

].1.1 Applicable: Star,-
dard s
3.199 Service Loads

3. Z	 1r aEilure 1.43ads
and L,o:rd Capacity

3. Z. 1 Ultimate Load
Combination@

3. 2.2 Ice Loads

3. 2. 3 Vehicular Loads

3. 2.4 Load Capacity

3.3 Damago Control

3. 3.1 Rosistance to
Damage
3. 3.Y Glazing Design

3.4 Cyclic "ads

3.4.1 Deflection
Limitations

3.9 Cutting of
Structural Llamants

3. S.1 Design Provisio
3.6 Creep and
Residual Dailcctioa
J. b.l Deflection
Limitations

1.7	 Hail Restatance

3. 7.1 Hall 5L%o and
Loading
3.8 Constraint
Loads

? vMt
SYSItMs

►+t SIOLNTIAL iforr 1111.1

PtiA0014M ANCt C1111tR1A
rAAAQNAPW

H KC MiY

A 3. S. l	 Foundation
Sattlernent

A 3.9	 Ponding Condition
A 3.9.1	 -Design Provisions

4.1	 Plumbing and
A Electrical Installation

4.1.1	 Plumbing Codam
A

4.1. Z	 Electrical Coda *

NA +
4.2	 rail-Salo Controls
4. z. 1 	 Systsm Tailu:e

A Prevention

A 4.2.2. Automatic Pressure
RsU*f Valves

A 4.3	 Firs Safety
A 4.3.1	 Applicable Fire

S t ands rd a
A

4.3.Z	 Fonatrations through
Fire Rated Ass ombHe s

NA
4.4	 Toxic

4. 4.V	 Pvovisioas of CAtchrJri
HAiin"

NA
4.4.2► DetAtion of 'toxic
and Alammable Fluids

MA

4.5	 Safety

A 4.3.1	 Emergency Egress

and AccessA
4: S. Z	 identification and

A Location of Controls
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x Soil Corrosion

A.1.3 Airborna
poklutitnta

5.1.4 Dirt Ratelatan
alt Cover Plate S%t ►fiwo

S. 1. S Al) r.lstve WY ,, r

1.1.4 r1kittetine 1+y
W Ind
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pressure Raotat-wce

';a
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s	 S, a. t Oct* viormtun If
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IV"
^MZl tti at"tickIIItat, 1141val"

r'oN'tl•.til"wt 0 ;01 it N1A
IAtIM1NAh+N IM: etYV

A 1.443	 Thermal Cyelina
`tresses

A S. at. 4	 Leakage
It. 1. S	 DRterietaration of
Gaskets Stood SeAlants

Yg
S.1.6	 Tranamtealoo Luss-

NA es Zua to Qutlassin`

5.3	 Chemical Comp401-
billty of Components

S.3.1	 Materials IT Tana (or
!Fluid Compatibility

A $0. i Corrosion of Dia-
61milar MaWriale

A 1.1.3	 Corrosion by L eitth-
able , S,Ibstanco

A 1.1.4	 Effects of Decnm-
position Products

U 3.4	 Components Lnvtlly-
A tng Moving parts

S64,1	 W was and Fatigue

A 6.1	 Accessibility for
Maintananto

A 6. 1.1	 Access fat System
A maintenane0

6.1.1	 Access for System
A Monitoring,
A 4.1.1	 Draining ana Flllin4

at Uquids
A 8.1. 4	 Irlushin4 of Liquids

Subsystems
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` â "Y'ra^lti ►^x^^ttaro^^

1 ► 1 pTottrr. tit-n fro»at A S.	 tY£ Me-
l
l1

^om
k

'c
c

3
s 	

gestu tart
{
s

+
kt^ ltr NtAta'r1ald

@

Ol

sA. i	 Idi N-.Aa of T4rxr A i}i ^i J	 Cowwookan br Lowdift

to mal %%bttame
j

yS
.1.1 $01nr I^Qjtodll- A 4	 WO-atoa t1l nocom-.

^f^^ p^^i1d^t' Arttcitauttt	 -
8, &. U Soil corv"'Mon Nth «	 4itailfiti^ilt^► 	 Tti tl ^

.S. 4 .1 Atzborm A tug Nto,.Alls panto

NiluvAma to 4.1	 I mar 4nd FOASUO
S.1. 4 Chi rt Rotoaawat A

6.1	 ^1cc^ ^ikaility firtNu Gown r 1 31m ► ; %oll t)%V t
3.t^,lattntcarace^

S. 71. 5 Ali r,%o► ma W %gy m r A ^. ^. ^	 ^6+.^tl^al ft^^	 ^CtTltt
S,1.4 Fluttrcing !ay A ^talrstc^a3ats4tc
to Ind

^. ^,. ^	 ^'+^vttSa fts ^ at^at^t

$. t ttdttaaitnr#tt
prvasurt	 fttt i^t.ta ► c;r,
S, I.l Tlwrmal, Jlet A tt.1.O"iItitrR "'a

 L111C1±

S, u. 	 kit A h. 1.^1	 1u taro	 of ^io^uicly

lwut 'p rw%a£ar Fluid% S`+atatayateaaart3

^a
Z 



ORIGINAL P&GE lU

OF POUR QU ALI'T'Y

'jF'jC IF 6 CATION 140. 	 s..r_HC^..3l]^t3

T 1l ♦ ! 	 of V ISION 
4/78DA TI. ,,.^..	 ^f 1 

RLESl DENT {Al. J8 MEMS, INTER 1M PERFOIFir`t ANCECRtTE^lA^SUM1A
' 	siuttr ^ ^^ S3._

Rt,Ii V S I K,M APrLlrAt1014. 

	

1 
Y1!	

L MI

♦ - APPLICAnLf TO TVP1 SV31 9W 1NINCA7110	 N 14tAT:Nd

NA - NOT A"PL IPAnL[	 Itf - MEATINd AND COMING

I

If

N51f	 NOT WATT N

TWI
SYSTIMS

RE1I0tNTIAL JmrLwm
TYrp

3Y^TlAtS
PtPrWIFAANCE CRIISHIA

PARAGNAPHK me W M	 µC

N'A 7. Z. Z Storage Are` ^ NA

NA 7. Z. 3	 Utility Chaecr^ 1'4A

7.3	 Functioning of NA
A Dwelling Site i

7.3.1	 Space Use NA

A 7.3.2	 Shading of Adjaevit Nip

Structures

A 7. 3. 3	 Empeca of E nviron NA
rnant

7.3.4	 View NA
A

8.1	 Interfo rwnce with NA
Mechanical OperationA

8.1.1	 Blockage of Solar NA	
I

A Subsystem

8.1. 2	 Shading of Collecto NA
NA

8.1.3	 Sensor Locatio» NA

NA
I 8.2	 Mechanical & NFL.
! Electrical Function+ng of

NA Dwelling and Sits
NA

S. Z. 1	 Exhaust s.atd ETA
V'entiag

NA
8. Z. Z	 TJ: titiss NA

NA 8.3	 Mechanical & NA-

NA
lClectrical Functioning of
Connections

11A
1	

8 . 3.1	 PlumbinK NA

Connections
f NA

!Ii 1 1 0I NTIAL INTERIM
rTAICNAIANCt CAI?QnIA

PARAGRAPH

6.1. S	 Filt®rb

6.1.6	 Potable Water
3hutcafl
b.I	 in s tallation.
Operation and Mainte-
nance Manual

6. Z. 1	 installation
Instructions'
b. Z. 2	 Maintenancn
and Operation In-
structiona
6. Z. 3	 Maintenance
Plan
6. Z. 4	 Iteplacernent
Parts
6. 3	 Repair s.nd
Service Personnol
6. 3.1	 MAintenan-.e
of H and HC Systems
6. 3. t	 Maintcnanc e
of 014V1 System

7.1	 DeAgn
7. 1. 1	 Dwell;A g
Design

.
	 7. 1. Z	 Mobile I•Tome

Design

7.1.1	 Sito Dcsign

7.1.4	 PAAfIjVC UNc
of Solar Energy

7. Z	 Adegnatr Spac

7.2.1	 Collactor Ase
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F,

^. t	 Slruclaral NA
lt. t	 I5urabilia y and NAtatr^rity
Re!liwbitity of Co ►+neetinhn

9, i. l	 MNVrlaaraM w trt NA '•
Atl^arrtat ^lrarhlrrtl 11. 1.!	 Matterl.." Ctmntpattl- A

hi I ItY '!.2	 Strut+Ural NA
tAtrKrlty Ot DwAlitt^ 1Y. !	 i^taialtalinahiiily of NA

td. 14C. 14W Syatt+-tws
j ^, 2.1	 lr^da, NA
i

^^	 ^ 4.3..'.	 i't^nrt r:1t itta a[ NA T	 I1.	 i	 ItccRaloi+>iliiy	 { NA

+., In►t +sera	 Ma.at4r •w
1t rue; l ara►, NA (l2. 1. Z	 AAirualr NA

' t:unnrt•+telatat 12.1. 3	 Aormao.tnt NA
Mainta►ittanc• Aecc•oori^r t

^.3.!	 ^teueauratl NA
tnnnrKtltmtl ^	 12.i	 Maitltain •thility NA

3, 3. 2	 RrittieR 'itth-
^

NA of t	 elllnK and :iite

av%tom IL t.1 NA
0 2. 1	 5tranath rnrt ^ NA 11

12.2.1	 Darns.tee NA. ^ `+h1r+► . ^

,
S+►tatr of NA 12.3	 Connections 44A

^ ^ , • •• .ling And :t itt: 1̂	 1;. 3.I	 Atca * eibilitr NA t
^•

t 111, 1.1	 Plre NA
i

1,3.1	 VIt chhratct- NA
1 i	 relatics of Dwelling and Sit10,1^ j	 r^ta^it`raat . NA

(	 11. 1.1 	D-alling N:,
11.1 NA

11.1. !	 Vr^r4ttiott NA 11.1.1	 NttiRhborttelnal NA

Ul A	 Ourkt•111ty Avert NA
kWhal ►titty of :.tWeWnjt
and "► itt;
11,1.1	 Choutl tr^tl A i
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TYrE
SYSTEMS

q "r- Mtl hi	 HC ►P1V

1. 1 	 11 and HC Srstorr♦ NA 1.6	 Energy Trxnnport NA
Performance	 i 1.6.1 Thermal Loos as and NA
1.1.1	 Hesting Design N0% Electrical Power
.emperatura 1.7	 C,nntrol NA
1.1. Z Cooling T?o aign NA
Temporature ! 1.7.1 lnetaUa ftion and NA

I{ maintenance
1. 1, S	 Fla3Ativa NA 1.7•= Manual Adjustment NA
Humidity

i! 1.7 . 3 Inhabited Space NA
1.1.4	 Solar Cnntri- NA Temperature Control
button

1.7. 4 Hot Water Tempera- NA
1.2	 11W System/Sub- NA tune
dyetcm Ptr(ormanco r

1. ^	 .Auxiliary Energy NA
1. 2, t	 I^r. + w ae:d Tc:m- NA
peratu.ro Design 1. a. l DesignKeat Loads NA

Output 1. a. Z Design Cooling Loads NA

1. 2. Z Non-Tap Tomp- NA 1. S. 3 Impairment of Oper- NA
.tr:•tura nesign Output ation
1.2. 3 Solar- NA 2.1	 System Design A
Contrihution Conditions
1.3	 Cauector A 2. 1, l Equipment A
Perform4nce Capabilittea
1. 3.1 Collector A 2.1.2 Nnirie or Erosion- A
Efficiency Corrosion
1.4	 Thermal Sioraic NA Z. 1.3 Operating Conditions A
Fartur:, ante Z. 1.4 Fluid 3':aw in A

1.4.1 Swrwgx Capacity NA Collectnre
wnd Rate Z.1.5 Entrapped Air A
L. S	 Habitability of NA 2.1. 6 Thermal Zxpan- A

Jccup . 'ad 44cue aion of Irluide
I. S.1 Heat ,r Humidit NA Z.1.7 Pressure Drops A •

eanst )r Efla.ts
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a
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`iyl.tt:ift
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Z.4. 1 Qricntat'ian
and Tilt
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3.6	 Crcep and NA 4. 3.ZPenetrati4lns Thrnitg NA

I
Residual Deflacti. on Fire - Rated Aesc .nblic+e
3. 6.1 Deflection NA 1.4	 Toxic and Flamm- HA
L1rniott icon a Able Fluids
3.7	 11.,tl	 Rcsistancr. :4 4.4.1 Prevision of Catch iIN

r)asins
3.7.1 1 1ail Size	 and A
Lun11: l %g 4. 4. Z Detetetion of Toxic NA

3. $	 Constraint A and F' lammnhle F"luidn

L,onrla 4.1	 Safety Undrr NA
3. 8.1 V ., %indatton NA

1

Emergency Condilions
S4, 11 14 . 1" 	 rnt 4. '1. 1 Emergency Egrrox NA
3.0	 1 11-I„ding Condi- A and Aecoss
tion,. 4. 5. Z ldentification and A
3.9.1 DrAtgn Psovi- A Location. of Controls
•ions 4.6	 Protection of Water I A
4.1	 Plumbing and A and Circulated Air
Electrical Installation ♦. b. l Contamination by A
4.1.1 Plumbing Code a A Materials
and Etandarda 4. b. 2. Separation of ►i,t►
4.1.1_, Electrical A Circulmion Loope
Codne anti 5tandarde 4. 6. 3 H aC k(loW Pre : ventilln 1A
4.L	 Fail - Safe Control A

4. 6.4Grawth of FIIngi A
4.1.1 Syntam Failure A 4.7	 Exccssi yu Surf;Ac.e
P r nvent iun 'Tempe rats re
4.2.ZA %stnmatlC Pre R- A 4.7.1 Protoctinn frnm A
sure Relief Valvcs Heated Com 3onante
4.3 	 Fire -Iqafci y A 5.1	 Effects of External A
4.3.1 Applic. Ae A Environment
Firc Standards 5.1.1 Solar Degradation A

5.1.2 Soil Corrosion NA
5.1.3 Airheo rne: Prollid . ovit ys A

25



;nCts fI nrvisinN
nAllr ____-

..	 2
^7/14/78^

CnPAME R CI A L -SU$SYSrENIS / INrrR ► ?v. PERFORMANCE CR ITER IA SU MMAR Y
• ••111 1	 Q ,;	 ► .t	

+

A1 1 1 11 it A1ttyi ryt••1	 :. yC.t1 W.

.^	 Ar1•t+^^1141	 fit %Vtl( AiderrUt4A 111) K ^-WA/Me.
WA	 M111	 A01-1 it Aof! 1 t14;	 111 At 1.111 AM 1 1 r;10111fit.

1 tWI	 wft wAt) It

y• Tvr( TYPEtnmowrtt4;IA1	 isit I; . ItINt
t• l uru l t lVl ,tNt.	 fNlr(rttA S y srt M%

fornhRLV. ^;IAI, IHTEAIM
► r.11ronmA^;;f (: ;W AIA ^YSIrW.

1
	 1'A 11^l : t1APN	

M

T.

HC "W
PARA(. tAR H ► +C	 IKV'

S. 1.	 !	 Dtrt	 111 1 tvnf.inn + 11 A 5.4	 CtuntPolt	 nL-. Involving

^Mtiving
A

t.1 , V•'t 711--or  Surface Parts

S. 1. 5 :,u ra -41ve- Wra r

1

A ( 5. 4.1 W r a r and Fatigue A

5.1. h	 VI&itt+• ritir by A i1.1	 Accessibility fnr A
y i+ttl i	 Mniiiti , naticu and Survirina

5.2	 .. • mver-%wrr. at11I A !	 f., 1.)	 Arrusm for Sy,ttcm	 i h
I'r^nw;tYr	 i1t • ei++tnnrt • I}	 tvlaintutlnitYr

S. z.1 'f itcrnittl A G. ). Z Art emn f:!r Syati-m 1	 A
f1t•urtllatitttt Ml,ltilnrin^ !
S.Z. ' Dt • l. • riurntittn %+f A 6.1. 3 Orahn-ng and 1. 111 inr; I	 A

Ilrnt 'Tran + it • 1 • Fluids of Lig l lfdA f

5. Z. 1 T:1r 1 1•,.11	 Cy, lit+^: A 4 Flullhing of Liquid A
StrC r;Bv"	 I .tit ► nry 14tem-.1

16. 1.

S. Z. 4 Leak.l t;r	 +! A 6.l. g Filtcztl N4

5.2. 5 Dcu - ril+rntinn of I	 A 6 . 1.6 Watur Shutoff NA
G,sket, and Sealantr 6. Z	 1rl ;ltzllatinn. Operation ► 	 A
6. Z. 6 Trin9 + 1tissimi of A and Mai iLena ncC tti lanual
Los y cs Due to Out- 6. Z.1 Irlstallatitln A
glass ;nsizut: Lion a
3.3	 Ch.-Inicil cl„t, f ,a A 6•Z•2Mzi tttunarlcc Inc. C?rl • r - A
ti!,ili'v	 of	 L+1+111n,rt . 	 1.. :Icing instructions
5. !.1 matcr >tale/'1 r.u," I	 A 6.2.3 M :1lntananct ! PLLn A
1t•r Fluid C + untlatil.:iily

4 11ojelsavument	 i':1 rl,« A
5.3.2 (:ifrrnnlun It	 I.i+• A
•1111ila r	 Mrtt, ' rialr +•. 4	 Ittt l ,air nnti `k-rvun • A

t au rrunn '1
1 S. 9.3 C/lre/,:lt ' • n liy r1

l.t . —h..Llc	 :^I.hstsn • .	 •t 6. 1.1 Scrvieing of !I and I IC A

1
Systurns

r1 1111nottLUS1	 Prodixt > i 6. 3, Z Servicing, of I 1

t

1	 .
1
1

1	 +

.

1

i
i

.

i^
7.1	 Garign Nt	 A.

1	 .1...._.L_._.!__I 	 A 1

r6Y.11 ICA NO*, N/ • „ S HC- 3n48

tiy e tt• rns

26

1 1

;L	 '^



AOt F. 1I

ORIGINAL UALI'
OF POOR Q	 trt • C1rICATInN No	 ,SRC-3048

ruv13lnN -
r.'Art	 10-1-76 --

COMMERC i At SUBSYSTEMS. INTER IM PERFORMANCE CR 17ER I A SUMMARY

A' r l^jAT,[) f1G 1 raty ^. TEMC.

A	 Arvt ICAnLf T el SY;1t XI S 4 NnIrAII D	 II	 mrAriw;

NA	 NO I Ar.IL 11: Aft 	 1 11C	 WO A I 1 0 ,r, ANO Mo(.ING
t1w	 IN o { WATkfv

riwmf n! IAl INrf11IM
I• r a) On IAAk1'r	 I II - t nIA

IYPt
.YC 	 f BA .i

1•ryM^tNr;lAl +HT(gIM ^_
rtNFORMAN(A CAI MIIA

TY*ESYSTEMS
rAftnt.1+Ar,4	 !1 ► 1C !iW	 VARAGAA ►N	 M MC	 MW

1.1.1	 G + • rIr.i1- Hall's 1- NAI H. 1.3 Sr.. nsor Lc)cntic , n	 1 +NA

able	 F aciliti:-• 4 K.4	 Mcchanir. tl and Ell-r- ^ NA
7.1.2 EAthcttcr NA trical Ft,nctioning of Fa . ilit

7. 1.3 Materials and Sitc {+

7.1.4 P t Asive" Uar of NA S. 2. 1 Exhaust and Ventitl{: NA

5nlar Ens rgy
I

e. Z. Z Utilitie-4 NA 1
7.Z	 Adcgiiatr Space NA I 8.1	 Mechanical and Glee- NA
7.2.1 Solar CssUccinr NA trical Fmirtinning .1f

7. Z.L.%Ubrage NA r-onnrrtians 

7.4.	 1 Intrrf.,, %,	 Oct- 8. 3.1 1 11umbil,g (74inw-vil.,r-i. NA
wren	 Vni • tlity	 .1rc1 II 8.3.2 iarciric:r<1 Cl,un r. t -ti . u ,t, N/!
nrul IIC SyRt+•,ne

S.'3.3 Lightning Psfstcsticm NA
7. Z.4 Porl :ll,ility NA

7.3	 Fu,icU! % ning of NA 9.1	 Structural Integrity NA

Facilities and Sitoa of K. HG and RW Syf411 -,nr

7. 3.1 Space U 3 NA, 9. 1.1 Mo%emcnt of Adjacent NA
Structures

7. 3. Z Shading NA
7. 3.3 Impact on En- NA 9.Z	 Structural Integrity NA

of Facilitiesvironment
9.2 . 1 Load NA

7. 3.4 Via NA

9.2. Z PC notratio>n of Nruc- NA7.4	 Compatibility NA tusal Mcmborawith Convuntional
Systoms. 9.3	 Stln lctural Connectintlm NA

7.4.1 Utility C ompnti- NA 1). 3.1 Structural Connec : tionw NA
bility 7. 3. L Ifrittle Compunc , rcte N/!
9.1	 lnf . 0 .-fa rr 11cf . NA
w,,h ySachant+d+ 1

1.3.3 titrcnKth and Stlff, ►rn +f NA

0 l ie raIio ►, 10.1	 S.ifr,ty of Facility :uul NA

8. 1.1	 BlockaGc 04 501.1 NA Situ

5,,1d r Cornoonente 10.1.1I Ire NA
.I	 L Shading .3f Cn11cc NA 10 . 1.2 Accidents NA
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lira Ad Sitna I { I

11. Z.1 Chemical A I
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Specification No. 3048

ORIGINAL PAGE IS	 Revision 2

APPENDIX A.
OF POOR QUALPTY	 Date	 7114178

A	 SUBSYSTEEN1 IDENTIFICATION

This AppendLx defined the thena n al performance for collector, Northrup,

inc. Subsystem Model NSC-01-0732, MF-NSC-]N "MF" Series.

A-1	 SOLAR COLLECTOR

For Dallas. Texas, the single solar collector will coUact a minimum of

1144 BTU/Ft2!Day of energy at an inlet fluid temperature of 190 O F (water).

The tilt angle at this performance basis will be equal to the latitude angle,

azimuth of 0 degrees, average ambient dry bulb 1000 F, wind velocity zero,
2

August 21 date, direct normal noon solar flux of 283 BTU / Hr Ft . longitude

of 970 and 320 latitude.

When used primarily for heating, a s1Ti g le collector will. provide 1242 BTU/Ft2

Day at an inlet fluid temperature of 150 oF (water). The tilt angle at this

performance bassis is equal to the latitude angle, azimuth of 0 degrees, 	 e

average ambient 500F, wind velocity zero, February 21 date. direct nornial
r

noon solar flux of 316 BTU /Hr Ft 2 , longitude of 970 and 320 latitude.

*A.SHRA .E Handbook of Fundamentals. American Society of Heating. Refriger-

ating and Air Conditioning Engineers, Inc.. 343 East 47th Street. New York,

N'Y, 197'.
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ORIGINAL PAGE IS

LIST OF MNI F.RIALS	
OF POOR ^)UALITY	

DATE: 1-16-76

W)RI! {Pa m C! ICENI'RATING SOLAR	 RW: B 1-16-78
COL WA')R P.V*JS, mF-NSC-P 'WL" . SEPUES	

NO. 01-05-076

wSc-03.-6 32	 PAIGE 1 OF 2
1 .

ITM , QW. PAJU NLZUk 2 D..SCRI'PTIC:V

1 01-CS.ObR Tracking Cbntrol Box Assoirbly

4 71 1	 01-04-004 collector Panel Assembl	 a

5 3'r 01-04-005 _ South wind Bracing Assembly

6 3# 01-04-006 LITer North Wind Brack	 Assenbl

7 7 $,, 01-04-007 Inclined Strut AssoTbly

8 li' 01-04-008 Trackin	 Cbntrol Sax --bunt Asseablyp

9	 ( 2 Y 01-04-009 Idler Pulley rbant Assembly
s

10 ' 2 j 01-04-010 Manifold Strut Assembly 3/4" cu Manifolds

11

12

13

2r 01-04-011 Mnifold Strut Assar`+Iy 3/4" cu Manifold

Manifold Strut Assa.i^^t^` 1" cu manifold

Manifold Strut Assembly 1" cu Manifold

2 r 01-04-012

2 01-04-013

14 4 e 01-04-014

-

^Wn.ifold Strut Assmbly 1 1/4" cu PIlwAfold

19 2 y^ 01-03-002 South Manifold 2jyE2rt 3/4" x 3/4" connection -

20 1 r
!
01-03-003 South Manifold 2pport 1" x 3/4" connection

21 1 ' y f 01-03-004 South Manifold Sulj-rrt 1" x 1" connection'

22 1 1 ! 01-03-005 South Manifold Su oorrt 1 1/4" x 1" comiection

23 I V/ 01-03-006 South manifold Support 1 1/4" x 1 1/4" a-)nnectian

28_ j	 2v 01-03-023 North Manifold Su Fnort (w,jF3leeder) 3/4 x 3/4

29 !	 0, 01-03-024 North Manifold Support (w/Bleeder) 1 x 3/4

30 1 * 01-03-025 North Manifold Spa x rt (w/Bleeder) 1 x 1

31

32 1-21

37

A

.11

6%

7r

 01-03-026

01-03-027

01-04-024	 _

01-03-032

North Manifold Sul-Tort (w/Bleede:-) 1 1/4 x 1

North manifold Support _(w/BlMler) 1 1/4 x 1 1;,4

Wrfih Wind Strut A suabl y	.

North Cblivn Assarbly 32 0 Tilt Angle

a

t

i
1

,"	 1 r4

^ U ^

r

J

16

L

d

1

v

t:!

t .,, c

I ^
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LIST OF :-1*%TFR1dU.S 	 SNIT: 1-16-76

M)R'119W CONCUNTFATING SOLAR 	 REV: B 1-16-78
("OU1,CTOR PANELS, MF-NSC--P "HL" SERIES

N). 01-05-016
MODEL NSC-01-0732 	 PlkgE 2 CF 2

IMI

B

Q'T'Y.

3

DRAWING OR
i PART N[I BER

01--04-035

DFSCRII'TIC1

Lower North Wind Bracing %ssrp. 32 0 Tilt Ankle

C 01-04-044 South Brace Assegnbly 32 1 Tilt 1vlgle	 a

D 14 v 01-07--003 South Column Base Ls

E 01--04-057 Fluid Lnlet Asst27bly 1 1/4" Manifold

F 01-04-062 Fluid Outlet Psse;nbly 1 1/4" Manifold

G 2 01-04-065 Manifold Fhd Closure 3/4"

H 1 01-04-072 Cable Drive Assemble 7 Collector Panels

I 5 ft  01-13-003 1,00se Fill Insulation (1 bag - 7.5 ft.3

J 1 01-04-077 Sensor Attachment Assembly

s

32
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00-10-000 Electrical Parts, Components, Solenoids, Fabricated Wire,
Relays, P/C Boards, Contactors, Motors, Terminals, Wire

00-11-000 Heat Exchangers -- Coils, Etc.

00-12-000 Tanks and Vessels, Accumulators, Expansion Tanks
rl

00-13-000 Insulation

00-16-000 Paints, Coatings, Sealants, Adhesives, Etc.t

00-17-000 Hardware - Bolts,	 Nuts,	 Screws, }singes, Bearings, Non-
Electrical Cable, Clamps, Turn-Buckles, Rivets, Mails, Pins

00-18-000 Machine Parts	 (Special)

00-19-000 Packaging/Shipping

i	 00-20-000 Glass Glazing Coverings

00-21-000 Weather Stripping, Non-Metalic Grommets, Sponge Rubber, Etc.

i	 00-24-000I
Tags, Stickers, Labels, Serial Numbers

t.J

.r

ORIGINAL Q
 pAGF, IS

OF 
PWR UALjTyi

PARTS LIST

INDEN

Products 01 a Solar Collector Panels "ML" Series

PART NUMBER	 DESCRIPTION

O1-01-000	 Commodities (Steel, Copper Tubing, etc. in SWM (Gen Specs)

O1-02-000	 Shop Sub-Assemblies

01-03-000	 Shop Final Assemblies

01-04-000	 Field Sub-Assemblies

01-05-000	 Field Final-Assemblies

00-06-000	 Fabricated Sheet Metal Parts

00-07-000	 Fabricated Heavy Metal (Struck, etc.)Parts, Extrusions

00-08-000	 Fabricated Tubing and Pipe

00-09-000	 Pipm Fittings, Valves, Exp. Comp., Air Vents, Flow Control
Check Valves, Stops, Plugs, Pumps

*Indicates that no other drawings or specifications other than those contained herein
are required.

**Indicates all fasteners, nuts, bolts, and washers are to conform to ANSI (American
National Standards Institute).

33
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M-01-000 4xlrtrit DIT lhS

01-000,191 yryl

-001 Steel-Galy.-Dosg. C90 (1.25os !S.F.Commercial)
Per ASTM A 525, A536, and A527, subject to ASH A-90
standard method of test. 	 16 guage,	 . 0636" (.0672 -
. 0606 range) 2. 65625 OWN.

-002 Steel-Gain. Sava as 01 -01-001, except 20 Guage .0396
(.0425 -	 .0392 range)	 1.65625 1b&S.F.

-004 Steel - Structural-ASH AW

-005 Steel-Tubing-C.ald Drawn-Soamless-ASTM A511. Mechanical
Grade

-007 Steel -Caly. - same as 01-01-001, except 2 3 Guage .0197
Y.(.0115 - .0.0 range) 0.75125 WAY.

-010 Steel -Channel- 3/4" x 3/8" x 118"	 .54 lb si Ft., Structural
A-36

--011 ripe, Steel, 14" Nomana l, Sched 40, 2.72 WAY.

-01.2 steel. hod 3/8", A-36 Struct.	 Steel.

01-100- (1TD) CQ 7 t 	r

-121 Tube, Type: "`i" Hard 5/8

- 122 Tube, Type "01" !lar d 	 718

-123 Tube, Type "*1" hard 1-118

-124 Tube, 'type "M" !lard	 1-3/8

01-128	 Refrig Tube OD

OU35-0	 nefri;; Tube 3/16 OD

O1„_300- 399) , Aluminum

-301	 Aluminum-Bar 5/16" x 14" - 6061--T6, .551 lbs/L.F.

-107	 Alumluum. Tubing, 5/8" n.D., .527"1.U., 6061-T6.

-310	 Aluminum, Angle, 2" x 1" x 1 / 8", 6063-T5, 0.431 lbs/L..F.

-all	 Aluminum, Tubing 3 /8" O.D., .217"I.D., 606106.

-312	 Aluminum, Angle, 'd ay" x 7 4" x 4", 6061-T6
Stand Amer. Shapes, 1.64 lb n/ 1.. F.

01-SOQ	 51i7ti`'rylci^+;s a f4r.^^: %% %1at^

01-500	 Kr;azin.; Rod

01-501	 old im E i vuro0v

f (

I^

f

f
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o1-O1-000	 COZ2,1 M ,ri ,;s (Continued)	 0RIG12TAL PAGE tS
OF POOR Q UAL121y:01-600-(6og)	 ,ber. "ti mber, Plywood & Other Wood P rodurts

O1-601	
Nu. 3 Southern Pine, Dimensioned, 545, Amercian Std., Spa. 	 j

01-601	 Plywood, Sheath. Grade, D:PA 	 a

j

35



01-02-000 SUB -ASSEMBLIES

. ART NU`IBER DESCRIPTION

01-02-001 Lulls	 Acrylic 120" length.	 Clear Color.

01-02-002 Electrical Component Board

01-02-006 Manifold Support Column

01-02-007 End Beam - Collector Panel Housing

01-02-009 Torque Trussed Bar - Collector Panel Housing

01-02-010 Flanged Shaft - North End - 	 Collector Panel Housing

01-02-011 Flanged Shaft - South End - Collector Panel Housing

01-02-012 Absorber Tube Assembly - Collector Panel Housing

01-02-016 Tracking Control Box Wirin g Diagram 10062-12

01-02-018 Wire Set

01--02-019 'Truss - Interior Collector lousing

01-02--020 Truss - Exterior Collector Housing

01--02-022- Insulation Set - Collector Housing

01-02-027 Pulley - 29" Dia See Drawing

r

	

01-02-029	 North Manifold Flex }lose Assembly

	

01-02-030	 South Hanifold Flex [lose Assembly

	

01-02-031	 Control Box Motor Assembly

	

01-02-032	 Control Limit Switch Assembly

	01-02-038	 Manifold Conx. Assembly



z

1

1

•	 r

01-03-000

PART NU48ER

01-03-002

01-03-003

01-03.004

01-03-005

01-03-006

01-03-012

01-03-023

01-03-024

01.03-025

01-03-036

01-03-037

01-03-032

01-03-043

01-03-044

01-03-045

01-03-046

01-03-047

01-03-045

01-03-049

01-03-050

01-03-051

01-03-053

01-03-055

01-03-060

01-03-063

SHOP P14AL ASSF;.4BLIbS

DESCRIPTIONS

S outh M,m ifold `uppoet- 314 x 314

South Manifold Support - 1 x 310

South Manifold Support - 1 x 1

South Manifold Support - 1 x lk

South Manifold Support - l-t x IN

South grace (32o)

North Manifold Support w/$leeder - 3)

Worth Manifold Support - 1 x 3/4

North PUnif old Support - 1 .t 1

North Manifold Support - 1 x lk

North Manifold Support W/ gleader - I^

North Column (320)

Inclined Strut

Manifold Strut - 3141%

Manifold Strut - 310"

Manifold Strut - 1"

Manifold Strut - 1"

Manifold Strut + lk"

Collector Panel Housing

North Wind Strut

End Enclosure - uns

Solar Sensor Asirmbly

Absorber Tube

Bleeder VAIve Assembly

yluld thktlat 1V"

3?



01-03-000 (Cont Inued)

PART NIMER

01-03-066

01-03-067

01-03-068

01-03-069

01-03-0'73

DESCRIP'TIUN

Control Box Mount Gast and West)

Idler Pul py Mount Assembly

Inlet S Outlet Closure Plate IV

Tracking Control Box (1" Power Screw)

Closure Plate

38
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01-04-000 FIELD SUB-ASSEMBLIES

PART NUMBER DESCRIPTION

01-04-004 Collector Panel

P	 `

01-04-005 South Wind Bracing

i 01-04-006 North Upper Wind Bracing
f

01-04-007 Inclined Strut

01-04-008 Tracking Box Mounting

01-04-009 Idler Pulley Mounting

01- 04- 010 Manifold Strut - 3/4"

01-04-011 Manifold Strut - 3/4"

01-04-012 Manifold Strut - 1"

01-04-013 Manifold Strut - 1

01-04-014 Manifold Strut - 1Y"-

01-04-015 Manifold Strut - 114"

01-04-024 North Wind Strut

01-04-035. North Lower Wind Bracing (3

i

01-04-044 South Brace Assembly (320)

01-04-057
l

Fluid Inlet Assembly 1^"
^

i	 01-04-062S Fuild Outlet IV

01-04-065 Manifold End Closure 3/4"

• 1	 01-04-067 Cable Drive	 41 L.F.

01-•04-068 Cable Drive	 68 L. F.

. `	 01-04-069 Cable Drive 96 L.F.

{	 01-04-070 Cable Drive 125 L.F.
!	 t

01-04-071 Cable	 Drive 151 L.F.

01-04-072 Cable Drive . 179 L.F.

I

'i .	 39
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PART NUIMER

G 01-04-073

01-04-074

01-04-075f

01-04-076

01-04-077

O1-•04-083

01-04-084

s

01-04-085

01-0+-086

01-04-087

01-04-088

01 -04-000^Cwat inurd )

DESCRIPTION

Cable Drive	 206 L.F.

Cable Drive	 234 L.F.

Cable Drive	 26 2 L.F,

Cable Drive	 289 L.F.

Sensor Attachment TRD-3

Nknifold Conx. Assembly 3/4 x 3/4

Manifold Conx. Assembly 1 x 3/4

Manifold Conx. Assembly 1 x 1

Manifold Conx. Assembly 14 x 1

Manifold Conx. Assembly 14 x A

North & South Manifold Support Assembly

t,

40



01--05-000

PART NUMBER

01-05-007

01-05-075

01-05-122

01-05-123

01-05-124

01-05-129

f

E	
}

ORIGINAL PAGE :

FIELD FINAL ASSEMBLIES 	 OF POOR QUALITY

DESCRIPTION

Field Assembly - NSC-01-07 ( Seven Panel 5 Frame)

List of Materials NSC- 01-07 (320)

Field Assembly Section CC

Bolt Settling Plan NSC-01-0732

Spare Parts List

Illustrated Assembly - TYP Array Bay

,

V	 t.

^i r.

t ^I
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01-Ob-000 FAURTCATE:D ` HEFT HETAI. PARTS

PARTS .TUBER DE:SCRTi-TiON

20^-06-00_ i	 r	 2	 "	 "	 2Elect 	 Rnar^i ?.r;ipp^r	 G Ga.Gal y .	 4 '̂ 	 x 15	 (.47	 Ft	 )

C1-06-003 Electrical Compontnit Board Lid	 20 Ca. Galv.	 4" x 3"	 (.22 Ft2)

01-06-007 Manifold Strut,	 End Clip Angle 16 Ga. Gal y .	 3" x 4"	 (.09 Ft2)

01-06-009 Capacitor Mounting Strap 20 Ga.Gal y .	 3/4" x 4 7 18" (.03 Ft 2)

01-06-010 Flange Stiffener 5",	 5 1/8",	 S 5V' Wide Struts 16 Ga. Galy.
b" x 3"	 (.125	 Ft-)

01-Ob-011 Flange Stiffener with Barn Angle Connection 16 Ga. Gal y .	 5" x 6"
(.21	 Ft.2)

01-06-022 Flange Stiffener for 5"	 Wide Struts,	 See 01-06-010 16 Ga. Galy.
6" % 3 "	 (.125 Ft`)

01-06-023 Flange Stiffener for 5`;" bide Struts, 	 See 01-06-010	 16 Ga. Galy.
3" x 6"	 (.125 Ft-)

01--06 -024 Web ;1emh3r	 NiCe)	 Collector Truss 20 Ga.	 Gal y .	 3 7,'16" x 13 7/16"
. (.311	 Ft.`)

01-06-025 Web Member (Narrow)	 Collector Truss 20 Ga.	 Galy .	 3 3/8" x 13 9/16"
(.32	 Ft.2)

01-06-026 Curd Top and Bottom Collector Truss 20 Ga. Galy .	 3 3/.4" x 128 3/4"
(3.353	 Ft.2)

01- 06- 027 End Strut Collector Truss 20 C.a.Gal y .	 4 1/16" x 11"	 (.3 Ft.2}

01-06-028 End Beam,	 Collector Panel 16 Ga.	 Gal y .	 16 14" x 58 5/16"	 (6.58 Ft.2)

01-06-029 Lens guide 20 Ga.	 Caly .	 3 5/3" x 66 13/16"	 (1.682	 F t.2)

01-06-030 Lens Retainer - Top	 End	 lei Ga.	 Gal y .	 4 !4" x 1Y'	 (.0'+7	 Ft.2)

01-06--032 North Manifold/Collector Connect (lousing Wrapper 16 Ga.Galy.
11	 1/8"	 x	 32'4"	 (1.8	 Ft.2)

01-06-033 Man ifold/2 Collector Cunnect Housing Lid 16 Ga.Gal y . 6V x 10"
(.43	 Ft.	 )

01-06-034 Manifold/Collector Connect Housing; Bottom 16 GaGal y .	 6" x 10"

(.42	 Ft.2)

Y AGE IS
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01-06-041

01-06-042

01-06-043

01-06-044

01-06-045

01-06-046

01-06-047

01-06-048

01-06-049

01-06-050

01-06-051

01-06-052

01-06-053

01-06-056

01-06-059

01-06-061

01-06-062

01-06-000 (Continued)

PART NUMBER

01-06-036

01-06-037

01-06-038

01-06-039

01-06-U40

01-06-063

01-06-064

DESCRIPTION

Manifold Support Colunz116 Ga. Gal y . 37^" x 15" (3.9 Ft.2)

Manifold Strut 16 Ga.Cal y . 114 '1" x 15" (11.93 Ft.2)

Manifold Strut Cover 16 Ga.Gal y . 114	 x 6 1%" (4.97 Ft. 2 )" 

Inclined Strut 16 Ga.Caly. 12" x 144" (12 Ft.2)

Bottom and Side Covering - Collector Panel Housing
26 G. Galv. 42" x 133 5/8" (39.97 Ft.2)

Manifold Positioning Plate 3/4",16 Ga.Gal y . 3 7/8" x 7/8" (.19 Ft.2)

Manifold Positioning Plate 1", 16 Ga.Galy . 3 7/8" x 7/8" (.19 Ft.2)

Manifold Positioning Plate i't", 16 Ga.Galy.

Manifold Positioning Plate 1'Y", 16 Ga. Galy.

Manifold Positioning Plate 2", 16 Ga. Galy.

Torque Bar-Top Right Hand 16 Ga.Gal y . 6" x 133 15116" (5.581 Ft 2)

Torque Bar-Top Left Hand 16 Ga.Gal y . 6" x 133 15/16" (5.581 Ft.2)

Torque Bar-Bottom 16 Ga.Gal y . 6" x 122 15/16" (5.122 Ft.2)

Truss Connector-Torque Bar-Top 16 Ga.Gal y . 1 3/4" x 3 7/16" (.042 Ft 2)
Torque

Truss Connector -bar-Bottom 16 Ga.Gal y , 1 3/V' x 5 9/16" (.068 Ft.

End Connector-Trussed Torque Bar 20 Ga.Gal y . 4 1/16" x 1" (.028 Ft.2)

Flange Stiffener-Wind Bracing Connector 16 Ga.Gal y . 3 x 6 (.125 Ft.2)

Outlet Closure Plate - Blank 16 Ga.Gal y . 4" x 7" (.2 Ft.2)

Outlet Closure Plate - 1%" 16 Ga. Gal y . 4" x 6Y" (.17 Ft.2)

Control Box ;-fount 16 Ga. Gal y . 12" x 26" (2.17 Ft.2)

Bridging-Cross-Collector Panel'16 Ga.Gal y . 9/16" x 15'x" (.061 Ft. 2)

Bridging-Top b Bottom Collector Panel 16 Ga. Gal y . 1'Y" x 1 5/8"
(.10 Ft.2}

Bridging-Vertical Collector Panel 16 Ga.Cal y. 1 5/8" x 11" (.12 Ft.2)

Bridging-Connector-Torque Bar, Right Hand, Collector Panel
16 Ga. Galy . 1 5/8" x 1" (.011 Ft.2)

GRIGTi ' L PAGE
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01-06-000	 Continued)

E a.STS NUMBER DESCRIPTION 

01-06-069 South Brace k320) 16 Ga.Gal y .	 12 3/8" x 26 31 16" (2.25 Ft.2)

01- 06-075 South Manifold Connect Housing israpper. 16 Ga. Galt'. 11 1/8" x 23^"
(1.8 Ft. =)

01-06-079 Bridging Connector-Torque Aar-Left }land, Collector Panel
16 Ga.Galy .	 1 5/8" x 1" (.011 Ft-)

01-06-080 South Brace (320) Sae 01-03-012, 16 Ga. Galy. 12 3/8" x 26 3/16"
(2.25 Ft.2)

01-06-081 Idler Pulley ti;rapper 16 Ga.Gal y .	 5'	 x 16 11/16" (.58 Ft. 2 )	 -

i	 01-06-082 North Wind Strut, See 01 -03-151.	 16 Ga . G,tly . 119 " x 12" (9.96 Ft.2)
t

01-06-083 North Column (32o ).	 See 01-03-032. 16 Ga. Galt'. 3" x 6"	 (.125 Ft.2)

01-06-104 Sensor Positioning Bracket 16 Ga.Gal y. 4k" x ^" (.015 Ft.

01-06-107 Cap-Idler Pulley Mount 16 Ga. Galt'. 5 1!16" x 5 718" (.21	 Ft.21

01-06-109 High limit Switch U-Fastener 16 Ca.Gal y . 2 3/8" x 2h" (.041	 Ft.2)

01-06-110 Sa1ar	 Sensor Mount 16 Ga. Galt'. 5" x 7t'" (.252 Ft.2)

01-06-111 Absorber Tube Retainer 16 Ga. Galt'. 2 3/16" x 3 3/4" (.06 Ft.2)

01-06-112 land Plate.	 See 01-03-051.	 16 Ga. Galy . 5 1/8" x 12" (.427	 Ft.2)

01--6-122 trapper-Tracking; Control Box. 01-03-069. 16 Ga. Galv. 2^L x 25 7/8"
(3.86 Ft.2)

01-06-123 End Panel-Tracking Control Box. 01-03-069. South End. 16 Ga.Galy.
7 14" x 3 15/16"	 (.45 Ft.2)

01-06-124 End Panel-Tracking Control Box. 01-03-069. North End. 16 Ca.	 Galy.

i
7't" x 8 15/16"	 (.45 Ft.2)

t	 01-06-125 Bracket -Rearing Box. 01-03 -069.	 16 Ca.Gal y .	 11 3/4" x 5 7 /8 " 	'
i

e
%.48 Ft.`)

Pulley Cahle Clamp Plate. 16 G,i . Gal y . ^" x 1'S" ( . 005 1;t.

Tracking gotxtrol Box Cover 01-a7-069. 16 Ca.Galy . M 1 511

(1.61 Fr.`)

44

01-06-126

01-06-127

Cover for Limit Switch-Trackirg Control Box 01-03-069, beat Side.
20 Ga.Gal y . 4 1/8" x 5 13/16" (.17 Ft.2)

Cover for Limit Switch-Tracking Control Box 01-06-069, East Side
20 Ga. Galt'. 4 1/8" x 5 13/16" (.17 Ft.2)

01.06-132

01-06-133

k
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01-06-000 (Continued)

PARTS NUMBER

01-06-134

01-06-135

01-06-136

01-06-137

01-06-138

01-06-162

DESCRIPTION

SHIM Control Box, Left Side, 16 Ga. Galy. STL. 4 5/8" x 3" (.096 Ft. °)

SHIM Control Box, Right Side, 16 Ga. Galy. STL. 4 5/8" x 3"(.096 Ft. 2)

MTG Bracket tutor (01-03-069 Control Box) 16 Ga.Gal y . 3" x 5 1/8"
(.11 Ft. )

Lens End Closure Weather Strap Plate. 20 Ga. Galy. 4 1/16" x 12y"
9.346 Ft.2)

Lens Guide-Splicer. 20 Ga. Galy . STL 3 7/16" x 3" (.072 Ft.-)

Flange Stiffener. 16 Ga. Galy . 3" x 611" (.135 Ft. =)

i

1

1
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01-07-000

PARTS NUMBER

01-07-003

01-07-017

01-07-023

01-07-024

01-07-025

01-07-026

01-07-027

South Col. Rase Angle, 3':" x 2 1_" x 14" x 2'-11" 6061--T6 Alum
1.681 lbs!L.F. (01-312)

Flange-Shaft Collector Panel ASDf A-36 Structural STL.
Plate.

Housing-Fower Screw, East Side, Control Box, 01-03-069

Housing-Power Screw, lest Side, Control Box, 01-03-069

Pulley Rini, See Drawin g,. 3/4" x 3/8" x 1/3" x 104" AST4
A-36 Structural Steel Charnel .54 lbs/Ft.

Pulley Top Spoke, See Drawing. 3/4" x 3/8" x I%8" x 13 17/32 aSTII
A-36 Structural Steel.

Pulley Bottom Spoke, See Drawing. 3/4" x 3!3" x 1/8" x 13 17/32" ASTM
A-36 Structural Steel

f .	
{. . r --J--- -1-- -1--- } iv I 	 _L 1

FABRICATLD iiE.AVY METAL (STRUC rUIZAL, ETC'.) PARTS

DESCI:II''110N

	

01-07-028	 Pulley liosizontal Spoke, See 11rnwing. 3/4" x 3/8: x 1/8" x 13 17/32"
ASTTi A-36 Structural Steel

	

01-07-029	 Pulley Hub, See. Drawing. Schel ul:: 40 black Steel Pipe x 13/8" Length.

	

01-07-030	 Pulley Mount Angle, See Drawing. 2" x 1" x 1/8" x 0'-2'4"
Alum. Angle, 6063-T5.

46
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rkueifold 3/4" x 119 11/32" Type "H" cu.

Manifold 3/4" x 118 3/4" Type "M" cu.

Manifold 1" x 119 3/32" Type "M" cu.

Manifold 1" x 118 7/ 1, 51% Types "K" cu.

Manifold 1 14" x 113 13/ 16 Type "M" Cu.

Tee, Bleeder Connecting Type "M" cu. 4" x lets

Fluid Outlet Pipe 1 14 dire x 10". See 01-03-063. Type "M" caliper.

Maid-O-Mist Lead Tube V Type "L" x 5"

Pressure Relief Valve Lead Tube. 3/4" x V 19M"

Schrader Valve Connect Tubes 3/16 O.D."L" x 41
Soft Dr. Copper (00-01-135)

Absorber Tube (w/tubers & caps) Exterior, Type "k" copper.
Sae 01-02-012.

Absorber Tube (w/tubas S caps) Interior, Type "M" copper.
Sao 01-02-012.

Absorber Tube Manifold Pipe, Exterior 5/8 01 0.1)^"nom x 6.313"

Type "M" Copper

Absorber Tube Manifold Pipe, Interior 5/8"O.D. 4" nom x 6.125
Type "M" Copper

Absorber Tube Manifold Pipe North 5/8 11 O.D. 4" nova x 5.0"

Type "M" Capper.

Absorber Tube Manifold Pipe, South 5/8" O.D. ^" nom x 3.625"
Type "M" Copper.

Absorber Tube Manifold Rtarr	 5/8" O.D. V noes x 2 13/32" Type*

"M" Copper

01-08-000

PAR'I'S NUMBER

01-08-002 4

01-08-003 -4

01-08--004

01-08-005

01-08-006'*

01-08-011

01-08-012*

01-08-017*

01-08-018-*

01-08-019 ,X,

01-08-020 *

1 i• 
01-08-021

1 01-08-023
tj

' 01-03-024

01-08-025

01-08-026

01-08-027 'iE

FABRICATED TUBING A 1`111:

DESCRIPTION

47
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Ol	 IUU	 Pin t•'ITmw, . VALVE S, LXP. COM .. Alit VENTS, FLOW CONTROL,
CK VALVES, S'rops, PLUGS, PLIMI S, 1120 ACCESSORIES.

PAR'r Nu:mm	 Ul::►c:RIPTION

01-09-001	 Maid-O-Mist #7 ► WN" FPT Auto- Vent, Air Eliminator

01-09-002 ► 	 Pn^ssuro l:nliet Valve W ltts t1 3L, 125 PSI Release, ASME,
3/4" MIT Connector

01-09-004 Swivel Cane. GRA-TEK

01-09-005 Schrader Valve Insert

01-09-006 Jl r1dmpter Cu. 'rube 3 /3 11 0.1)., %"MrT, Cast mass

01-09-007 4• C.:p - Cu. Tube, Wtau; ;ht Copper. 1 9/8" O.D.

01-09-008 Wrought Tee 11 x 3/4 a 1, 14

01-09-009 • Wrought Too	 x 1 x 3A

01-09-010 Wrought Tate 'a x i	 x I

01-09-011 Wrov jht Tee	 1 x 114

01-09-012 ► Wrought 'get► 11 x 1 14 x 1's

01-09-014 - Wrought Too 41 .t 1'* A 1

01-09-016 4 nex Huss cm-•1•m

01-09-017 y►# A•laptvr. Wrought cu., 31 8" O.D. Swat x t," MPT

01-09-018 4 Mapter, Wrought cu., 71 9" A. D. Swe It x 3i4" MPT

01-09-019 - Wrought Tee 17 x 1, x

01-09-020 It Nom.	 Short	 Rad.	 (F11:1)	 90a Elbow,	 1.'rtm,;11t
3

01-09-021 - C 1% Nom.	 Wrought Coin+l ing; 1115top Lee

01-09-022 '^ Nom.	 M%Io, A tL i ptrr,	 Wrought

01-09-024 Schrador Va.vc 14" i f lare Adapter

01-09-060 ' Adaptor Wrut., 5/8" x 1^".	 IXF 015 - 101 or vglml	 (?JVr)

01-09- a4i Plug. Wrist. Cu. to 11t	 7 /8" 0.1).	 Fittf 1r.

48
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01-10-000
a

ELECTRIC.;L PARTS, COVONENTS, SOLENOIDS, FABRICATED WIRE,
RELAYS, P/C BOARDS, CONTACTOKS, MOTOCcL•'S, TERMINALS, WIRE

P&RT NLD-IBER DESCRIPTION

01-10-002 Potted P/C Board
ORIGINAL PAGE IS

01-1113-003 Relay s 	 OF POOR QUALITY

01-10-004 Transformer

•	 01-10-005 Capacitor

01-10-006 Fusee

01-10-007 Limit .Switch

01-10-008 Relay Receptacle	 (2) Socket

01-10-009 P/C Board Connector

01-10-010 Fuseholder

01-?0-011 Solar Discs 2 ti" x 1 3/4" P.C.	 Board

01-10-012 Sensor Cells - Photovoltaic

01-10-015 Sensor Discs Wire 2" Length Black

01-10-017 ( Control Box Leads 	 (1) Blu (1) Blk (1) Org, All 10' 	 c ^I

01-10-019 ( High Limit Switch - Fenval or Equal 10Al25OA240VAC NON -IND.

01-10-019 High Limit Switch Bridge Fastener Bakelite 	 ^.

01-10-038 Motor	 Gear	 Tracking Box (01-03-069)

49
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00-13-00

PART NUMB£R

01-13-002 A+

01-13-003 4

0I-13-004 -k

01-13-005

01-13-006

01-13-007

Fiberglass pouring Insulation, Owens! Corn

Batt - 10000F Owe"a Corning AFU Solar 10

IC X 2^ Du Pont Microform Insulation

5c x 3 7/8 Au Pont Microform Insulation

I" Thk Smooth Foil Back Duct Board Insulation

INSULAT10M

DESCRIPTION

Owen8 Carnins Fiberglass Insul ation, V

^r
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00-16-000

PART NUMBER

00-16-001

00-16-002

00-16-003

00-16-004

PAINTS, COATINCS SEAUkNTS, ADHESIVES, ETC.

DESCRIPTION '

Z.R.C. Metal Conditioner

Z.R.C. Zinc Coatink

Z. R.

Sele



I

i

0 .1- 17 -000	 *
-	 -

1L.\R.D ARE -- HOLTS, NUTS, SCREWS, hINGES, BEARINGS, NON-

E[.ECTR1CAL CABLE, CLXNIP5, TURN-BUCKLES. NAILS, PISS

PARTS NUMBER DESCRIPTION

01-17-002 Screw #4 x % (40 TVQ Zinc

01-17--003 Stand off j O.D. x 4, Threaded (40 TPI) Alum.

01-17-004 05 x 1 1/8" (32 TPI), Slotted Head, Zinc Coated

01-17-008 IS x 4, S.D.	 S S.T.	 (Tek)	 Screw, 18 TPI

01-17-009 Pulley 12" O.U. x 1'" Bore with Cable Clamp Bale

01-17-010 3/8 x 3/4" Hex Bolt, Zinc Coated

01-17-011 3/8" Hex Nut, Zinc Coated

01-17-012 3/8" Lock Washer, Zinc Coated

01-17-013 'Y" x 6Y" Hex Bolt, Mach. 	 Bolt, Zinc Coated

01-17-014 'Y" Hex Nut UNC,	 Zinc Coated

01-17-015 It" Lock Washer, Zinc Coated

i

01-17-015 Bearing 14" Cast Iron, Set Screw

01-17-019 Cable Clamp	 >^

01-17-021 SPLIT Lack Washer (#6) Zinc Coated

01-17-022 Nut, Hex 06 (32TPI) Zinc Coated

01-17-027 Bolt, Machine Hex Head, '%" x Q",	 INC. Zinc Coated

01-17-028 Nut, Hex Head k" UNC, Zinc Coated

01-17-029 Lock Washer 4". Zinc Coated

01-17-030 Bolt Spacer 46 x 5 3/8"

01-17-035 Cable, Aircraft, Gal y .	 7 x 7. %" Dia.	 Preformed

01-17--036 Bolt Spacer V I.D. x 74/8", Alum. Tube (01-307)

01-17-037 Bolt Spacer'y" x 5, Alum. Tube	 (01-307)

01-17-039 Bolt Spacer " x 5 3/16 Plum. Tube 	 (01-307)

01-17-041 Of Flat flasher 12 Ga.

01-17-044 Pop Rivets 1/8" Alum. 	 x k"	 length

01--17-045 Pin,	 Y x 24,	 flex R.D.

±r

^s
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01-17-000 Continued)

PARTS NUMBER

01-17-046

01-17-049

01-17-050

01-17-051

01-17-052

01-17-053

01-17-054

01-17-056

01-17-057

01-17-058

G1-17-059

G1-17-060

01-17-061

01-17-062

01-17-063

01-17-065

01-17--066

01-17-067

^. 01-17-072

01-17-073

01-17-074

j	 31-17-075

01-17-076

01-17-077

01-17-078

01-17-079

01-17-080

uRIGINAL PAGE: i5

& po()R, QUALrrY

DESCRIPTION

Heyman Mfg. Co. Wire - Ty W/Screw Hole. -8 Screw

Bolt. Carriage VU x 3 /4" UNC (UNC)

Flange (1 1%) 4-25-172

Nut, Ilex 3/8 "1 -16 TPI Zinc Co ated

3/8"0 Lock Washer Zinc Coated

Zaaring (1 I4) Bearing

Locking Collars (1k) Bearing.

Fastner-Lock It" (Timmerman) C12007-017, or Equal

Bolt-Mach. - It x 21s ilex H.D.

Spacer Bolt - It x 1 11/16, Alum. Tube (00-01-311)
1

Spacer Bolt - x 1 13/16, Alum. Tube (00-01-311)

#6 -' 32 x 3 1/8" Screw R.N. HD, Zinc Coated

^6 -- 32 Hex Nut

Bolt Hex ! ;6 x 1^ UNC, Zinc Coated

Fastener Lock I. x 4 (Ti=erman) or Equal

5/8 Nut Zinc Coated

5/8 Bolt x 1 I Zinc Coated

Lock !,usher (5/8) Zinc Coated

3/8 Flat Washer Zinc Coated

Cable Thimble ^ ." Zinc Coated

Turnbuckle 3/8 x 6", Galv., Equal to Upson Walton H-62CJJ
Caly . with 2- 114 Lock .outs

It" x 20, Hex Nut, Zinc Coated

It" Star Lock Washer, Zinc Coated

Turnbuckle for Wind Bracing, H31, 3/84 x 6" Upson/Walton-
Galy . (No Eye, !look or Jaws)

04 40 TPI x ^" Bolt, Zinc Coated

X14 40 Nut, Zinc Coated

e4 Lock Washer, Zinc Coated

51



01-17-000 (Continued)

PARTS NUMBER

01-11-081

Oi-17-082

01-17-083

00-37-095

00-17-096

00-17-099

00-17-099

00-17-100

00-17-118

00-17-119

i	 !

00-17-1zo
I

00-17-121

00-17-122

00-17-123

01-17-129

01-17-130

DESCRIPTION

06 a S, 32 TPI ,dotted RouaLL' Head. Zinc Coated

16 Hex Nut. 32 iPI, Zinc Coated

16, Star Lock Washer, Zinc Coated

V Aia. x Y", leach, Bolt. Slotted, Rd. N.D., Une., Zinc Coated

k" Dia., Hex hut, UNC. Zinc Coated

Wind Brace Lower, 3/8"d x 2'-0" A36 STL Rod W/ 6" Left Hand
Thread, 3/8-16, Galv. After Fabrication.

North (Lower) End, Wind Brace, Upper, 3/86 x 9'-4" A36 Stl. Rod
W/3/8"6-16 TPI x 0-6" R. H. Thread. Galv. After Fabrication

North 5 South (Upper) End Wind Brace, Upper, 3/8"d x 7'-10"
A36 St. Rod W/3/8 -- 16TPI x O'-6" R. H. Thread, Galv. After
Fabrication

Bearing Flanged Cast Housing (Two Bolt) NTN Toyo Brg. Co.
OUCFL 209, 1 3/4 I.D.

Sprocket, 3/8" Bore for No. 35 3/8" Pitch American Std. Roller
Chain, Browning No. 359.

Sprocket, 1 3/4 Bore for too. 35 3/8" Pitch, American Std. Roller
Chain, Browning No. 35845

Roller Chain, 3/8" Pitch No. 35 Single Strand

Pin Stl. ft", Hex x 3"

Brazing Rod (01-500)

Steel -	 -'

Screw
Cap,



}

01-18-000	 MCHINED PARTS (SPECI.1L)

PARTS NUMBERS	 DESCRIPTION

1	 01-18-005	 Shaft-North End Collector Panel, Cold Drawn Seamless STL Tubing
ASTM 519 1V O.D. x 0.109 Wall Thk x 3 7/8" Length

i
01-18-006	 Shaft-South End Collector Panel Cold Drawn Seamless STL Tubing

AST.M 519 1'S" 0. D, x 0.109 Wall Thk x 2'1" Length

01-18-009	 Shaft - lk Dia, x 0.109 Wall Thk'ness Cold Dram Seamless Steel
Tubing ASTM 519 Mech. Grade x 9'i' Length

01-18-010	 Power Screw and Nut, Tracking Control Box 01-03-069

01-I8-014	 Cable Guide (01-03-069 Control Box)

II

ORIGINAL PAGE IS
OF POOR QUALITY

i
u

i

--
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00-19-001
	

PACKAGING /Sit IP%'ING

PARTS NUMBER
	

DESCRIPTION

01-19•-008
	

Carton for NASA Prototype

i

1
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!	 s E - 1-24

0&-20•--. 000_ 	 class, GLAZiNG COVERINGS

`	 p X	 C^:SCRYPTION.#R S Plull ER

00-20-001	 Lens, Collector "WL" Series 133 5/8" x 3" Rai

t?1-20- OY	 Fad Cap	 O.D. x 3/16" Black Acrylic

01-20-003	 Solar Disc's 94se 2 3/3" x 2 2313Y'x 3/16" 1

01-20-OC4	 S*nsor Tube 3" O.D . x 2 3/4" Clear glexiglai

I

a

J

t

^'



_ 1	 ,	 >._.^.	 t	 l	 ?	 L 177 __ 1 ^t -I_ C

01-21-000 4	 IdIirITHER STRIPPING, NON-?IE'1ALIC GRO^UIETS, SPONGE RUBBER, ETC.

PARTS NUMBER
	

DESCRIPTION

01-21-001
	

Grommets "Rubber" Atlantic India, 12856 or Equal

01-21-004

C1-21-005

01-21-006

01-21-019

01-21-021

Weatherstripping self-adhesive, 3/4 x 3/16 Cleotex

Grormet *forth Manifold AtlanLiC In cBa #2903 or Equal

Silicon Sealant Equal to GE RTV Is"94te

Silicon Sealant Equal to GE RTV Blasi:

Viton "0" Ring

58
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I I	 AFTEI? Ca K;IJ01wG.'

- MA5T SIRE 01-07- ► 23
WEST SIDE 01-©7-024

1

0-1, E

3?0	 FAf:,.RIC.QTIC7VNI !•17

' of- o—r - 02 4
dWE:5- -T SIPE

^ I \

l	 /^.s. uJ^_.	 _ _L L	 1._	 - :^ ^ `r —T k _ .CC A:T^' 1. c'rat y^ r,,,

NOHTHIIU ► . INC •ORMRATED 3a2 Nichols Omn, Hui.nlry Tex&a 75141	 ^^x.. ^i.^ ^^~ ^^f?	 .?	 f,y* nt	 I



.I CIA,

2LIr-

IIDD
Al

fill,

ICHK

66

.........



ORIGINAL PACE 15
op POOR QUk1LrrY

a

i

I ^+

III

4
	

^-	 N

Nk

- MAC 	 To aUT
	 li

r

-LL
NORTHRUP, INCOAPORATEC 302 Imo—• ..t.^^ 	`^'^'	 L-T uJ^	 `	 i,N^Cl+o^a 0n+w. Hulcr+ind. ^a^ar 7llal 	 ^.^ . ^^ :. NEV

167

^L	 J



77/8'

SoLL

'	 8 l5^6^
-7 ISA

F6 F, S S UT H 'rA NF-L(ol- cc, -	 CNL y
D G

OL

T L ALL

its

7U'X B' G/ I ro* (C^ G A GALV 5TL(01-0,01)
6, /- 1 C*	 O-4E;F72-

SCWTH 01-nG-123
0 r;Z T H U1-  0Q, -IQ 4-

ENV PANEL-u	 Cn ( -

"—	 cs^;r N	 b^
T:\Nl

IRTHRUP, INCOAPORATED 302 Mchol• Dnwo, Hutchins, Texas 75141	 IRry

68

I I	 ; I'm



ul

^^

//IG

•

I?	 L—LL

ORIGNAL PAGE i6

01l POoR QUALITY

IT a

-^pqo	 9

_	 ^,-;- _
19Y

L:11 q

A	 / ^_—__— 

E' 4

Ir p w

• I

ii

4OLD

5 7	
GALV	 (0 1- 461

0 4 F F-T'zL

enj - O^ 112 f7

1
	 NORTHROP. INCORPORATED 302 Nichols Drove . Hutchins . Tro, as 75141	 T'' i<,

69



LjGFL2
Set Screw Type

N'errnal Duty

$slt	 C(,mplete
Ilia.	 Flanged Unit
in Number o	 r

1

7% 5 y
UCFL 209-12.G'611

_ ^ l

v	 -	 f

II

';	 J
1

-k

^- - s-

\,+mind l l inlensinns in.	 1	 Bearing

!	 a	 b	 i	 Bi	 n k	 N.umher

	
Basic 1_oad I

D%n. Static l \uml+er

P311n l; It's. I 110asing

C _ Co !

57	 4X • 2,06 19	 `

	

37 .758	 i 5650 SCk?OFt2C79r,6)
UC 209-1,4

I M^.

," tc

,i

1	 1

Flanged UnitS CaSt I10LISMig (I ^.,► o calf}

Sat Screw

UCFL 2 (for light load)

#? +	 The bearing housing, eech side t11+'-root being rh011b1c, 	 .

is to be secu r ed to the ira ne with tWO h0lts. Its town

allowing side by side mounting in a narrow srace, this
type is recommended where a limit is set on the mounting

UCFL	 pitch.

?Mru?. 1`^:Or.+'.'^..+T E+7 SL3 Hkkv'a 1^1N. H,Ich;rs. To-so 1141

+

E
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WIRE SET
ELECTRICAL C(MPONENT ASSFI'BLY

01ZIGMAL PAGE ISREICH ASSOCIATES, INC.
OF POOR QUALITY

P.	 0.	 Box 73,	 Plano, Texas 75074

(214) 424-7904

October 27.	 1977	 Rev. 1(11/11/77) Rev. 3( 1 1/18/77),	 Rev.	 3(12/12/77)1:1)
Rev.	 4(3/38/78) FW

Model	 10062

Cut	 Wire List	 ?tacker Flectronics Sub Assembly

WIRE	 NO. QUANTITY COLOR LENGTH RE IMARKS FROM TO
1 1 Black' 10" Inside Outside	 120V

'	 2 1 Black 911 'J2/1

12 1 Black 26" J1/1 Outside
Solar	 Sensor

22 1 Black 5" J2/3 J3/1

8 1 Black 15" T 11 Outside0r.otor)

5 1 Blue 10" Inside Outside	 120'

13 1 Orange 26" J1/2 Outside
Solar	 Sensor

14 1 Blue 26" J1/3 Outside
Solar	 Sensor

13 Z Blue 181f 1
End J2/2 Outside

Limit	 Switch

21 1 Blue 5" J2/7 JI/12

15 1 Green 5" J1/4 .1112

16 1 Green 21" Flag	 1 TP2 Outside
End Limit	 Switch

*	 19 1 Red 21" Flap	 1 J3/2 Outside
End limit	 Switch

20 1 R v d 5" J3/7 J1/6

23 1 Yellow 15" Flag	 1 C1/1 Outside(motor)
End

24 1 Ye11ow 8" Flat;	 1 J2/6 C1/1
F. n d

25 1 Red 15" Flat;	 .1 C1/2 Outside(motor!
End

~	 26 1 White sit 1 J3/6 C1/2
End

17 1 Green 18" Flag	 1 TP2 Outside
} End Limit	 Switch

NOTE:
.1

All	 ,tire	 18 gauge. Cut	 to specified length and	 strip	 ends
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Ĵ y ' t

I — 1 /̂ r

I^1
rlT'l •

I o
L

` 

u

^^ 0
_^y 1 0

^II W

^^1 Q

^^ Q I
OI
L) I
2

i 1̂17 2

r,

:4

+n►

ti, 3	 J

f

I

W `'

a^
6

C7:1raj 4

	

AMPHENOL	 Printed Circuit Connectors
f	 -	 SERIES 26I WIRE-WRAP

	

Ca	 PC CONNECTORS

f °"mr	
^._.. c

A	 I	 E

M J

	

fcl,L	 KJ au

.500' CENTER
EACH

fMCY	 jCar^	 ^iiial^'^	 1. So. IOP i2S0. lam.
!'M. ^rM_ yr4+ RAY I C I D E f O N

.loo;	
I J I K 49 1" 714 f91 Vp

_ 1 _-[	
I _ —ai► lisoarls lsae'̂ . I+minwe r . .zlay2.44 , 2.0311-72 ! l.47.iao

	a11a7s1211.1Q11a. la (i 77^;170iC.0'.V¢.I7^^A 	 -.o7_a! 1.97'1.N 1.19^^► xri»nfl - IOC^l 7I 1T3110Ca..X357I^L65L	 y77'17 { 2.2,1."11 .74
.L 37D 6^ JSS

Lj.V4AM0A

	 04, ^i3'-»/aalasa l-IOL 7Q. aD 917^Z̀ oa7.:YV_fll3 iS61 	 I	 d.09 a . sT 2.a712 . 4A, 21/
avlals4xel . looss ss sl + xo3e1Gn _ v eA:s4	 I	 1	 a.^s^a..a,a . af:.aa 7 s7
aN17SSy 1 .17Ga1. l7	 S7G 41Tbf 1sd _ 	 ii	 iJ^ . 4A 711 841'7.77.	 , 2.95

•	 ^ ^F C' ^ —L ^'GZ^2

f`

Cow.
ca.,.

YefC

C^nr.rs	 r,lliWr

^I ,-O2

frr^dr.
1



WIRING DIAGRAM
Connection for Clockwise (CW) or Counter-
clockwise (CCW) rotation facing output
shaft; connect 115 VAC, 60 Hz power sup.
ply as illustrated.
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8LAC2

Fowl@ SU?P%Y

RED

L2
CAPACITOR	 BP.NswItc" tworl

RED c

CW ROTATION

CL14

CCW ROTATION
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LISt of MaterlatS	
f

01-03-049
Collector Housing Assembly
1-31-78
Lam./	 _ GAY 1 c,,r- 

4

^ ^ . ^	 l^L1c^ V ^ ! r1d L , d <^^.. M 6 L^ - Pa r^-T

v L c	 l^^,1 c	 !^!3 ^,- d^ E M &L-(- Pe lt-r
m ,a m	 f ^'-Ta w ¢

Pa21. ^,l^. / ^^^ % t ^ ^IPTIc>
-- 1 0.1- 3--0419 _ -- Cam_ ector. Housing gssemb . ly	 --

2 6 G a .L 3_1 1^_^_4.L-0 i' !_I_ 39,2Z -L2

1 -14 V

2	 ^

___1  I -

1P_

_	 0_1-- 17-_00 8 	 # 8 X _1 /2	 S c_r_e y _Z inc	 Coated _
01-06-061	 Bridgini	 Cross	 16 Ga,	 Gal y .	 Steel	 9/16"	 --

___	 X_1 5-1 /2_	 ( . 061_	 F_t	 2)___
01-06-062	 Bridging	 Top	 6	 Bottom	 16	 Ga.	 Gavl.	 Steel^-- - - - - - --- -- 

1 -1_]'4" Y1-5/-8"
01-1 7027	 -1/4 X_1 /2 Bolt Zi nc Coated

-	 -01_-1 7-0 25-- 1/4 Nut,	 Z i nc	 Coat ed -	 --	 -- --	 -^
01-17-029 ­ 17471--`-	 --	 -- -' - --• - ^ -1 -`- - - --11	 r,	 Zi nc	 C^^atzd
01 - bb -1^9	 Insulratioi! Cap Fastener 2"' -X --40" (.55 Ft2r—

--- ----^r^Ga. Cal y . , 0 1 -00 2 ---------	 ^.
---- -Oh1^^02 - ..1^,. •'fhickF.A-22 QWeil Corning Fiberglass	 -^_--

---	 -- ---	 r! suI a t i oT-n ; 4 pcs ^ -T9 =-TT +̂' Y 4 4 „ , -8 ̂  c s - ^ ----
^__-1_9-3/4 X 42-1_/2'_'_and	 12_pc_s	 -	 12"_X 44_-3/16" --

01 - 13 - 004	 Batt:	 Insul_a_t_io_n Owen Corning AFU-- Solar	 --	 ----__ 
_ 10 0 0 1- ( 5Y c u .	

f t . r e g ,-^ --- - - - - -	 ----	 -- - - --

01_-13- 0 05	 U4 - X 2-1/_2 X 6 DuPont Micro F o rm	 Insultation
T-4	 --1/2

___ I
	 ^ -X -- 2	 X	 3-7	 8	 DuPont	 Micro	 Form	 -	 --	 -	 ---	 -- --fnsulat-T-o-ii_.--

01-13-007	 1'_Thick Smooth Foil_	 Lack Duct	 board_
--- --- -- -'-	 - -Insulat~io_n,	 4 pcs _@	 9-5/8"	 X 16" and	 4 pcs

"	 X -
-- 	 -X 17	 Screws, Zin_c_C_o_a[_ed
-	 01-21-006	

-
Silicon Sealant GE R ,r y or Equal	 — - -

t31-	 2 -Ui^7	 En-d	 [se am 	 S ub- ^^ssembly	 -----	 -	 -- --
01-06 .-Q28	 -Ind	 Beam	 16	 Ga,	 Galy.	 Steel,	 16-1/4	 X	 58-5/16"

-	
01-06-027	 End_Strut	 20	 Ga.	 Gal y .	 Steel	 4-1/16"X	 11"---- ----.--------( -3 

its)--
	 -------- - ---.-_.	 _	 - --	 -	 -- -----

OT	 EndEnd Strut 20Ca. Ga1r , Steel 4-1T1G__Tr-X 1'r --
_ -	 - - - --- -	 - -^ '0	 art 71----

 --- - - - -- -- -	 --- -- -. - -

-01= I7 O U8- ;95-^7 TZ -- ĉ-r w ;n
	 -- -- - -

OI- 2-010-	
—	

Flan%+ed	 Shaft-Assembler -_?:orth End _
01-07-01 7-Flange AST-M	 A36	 Stt	 I_T " 'r hick Plate
01- 1_-_0_U5	 Flan,, e d	 S haft,	 1-1/20.D.	 X .109 Wall	 Thk.	 Col d

-	 Drawn	 Seamless	 ength,N o rth	 --
--	 __n-T-7`_UT0	 B01t-A	 3/8 X 3/4,	 L inc -- Coated - _-` ----___-- _
_	 01 - 17 - 011__ Nut,	 30,	 'Zinc Coated	 _	 ___--_--.-

+ 01 -17-012__-Lockwasher _ 3L8,	 Zinc -Coated
_	 I 01-02-Q11	 _	 lange . Shaft . Assembly _,_ Soul-n_End

01-07-017 _ Flange AST:t A36 . St 1 , _1/4" Thick _Plate___

-	 01 - 1.8 - 006 - F la ng:d Shaft, 1-1/ 2 O. D. X .10 9 Wall Thk,Cold:
I	 Drawn Seamless Tube .2-1T2 Length, South

9nit, 3/8 X 3/4, -Zinc Coated- 	-- __- -	 --
01--17-011 	 Nut, _2/8 Zinc Coated

-- _01-17-012 __loc_kwasher1 ' /8, 7.inc Coated_--
_01- 2 -019_ -- 	_ Collector Truss (interior) S ub-A_sscmbly_	 -

01-06-138	 Lens Guide 20 Ga. Gal y Steel-3-7/16"X3"
.3^._---- --	 -------- (.072 Ft2)^=__"'--- --•----_-.____. _-------,^ ^ -

_.1
DI	 a (;aTv. btecl 3-578 X 6(P 7c,=- O6 = QZ9 -- Lens	 ?0Chide	 G^ .

Ft2)
01-06-024	 Web Member (wide) 20 Ga^Galt'̀  Steel 3-7/16"X

---	 ---.- 13791'.16 	 (._32- Ft2Z----	 --------------_-

A ' I - -

^•s...--r - e	

:T	
-	
up 

	

---^
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01-06-025 . 0  1t-ember narrow-)`tea ^Gal y . Ste1 3-3 8"_	 X 13-9/16"	 (.32 Ft2)
01-06-025	 Chord 'rot) b Bottom 20 Ga. Gal y . Steel

.3-3/4" .l' 128- 3/4 ( 3.353 Ft2)	 - --^
-^-'	 01-0 6-063 Ve rtical B ridging 1 —Ga. 	 Steel

/ 8`' X 1 P'-F. 	 ---

- -	 --OAT-006^7f X lJ? screw; zinc - Coated	 --- - - -
_ 0_1-17-057 - boTt, 174 X 2-17-4 Zinc Coated

01-17-028	 Nut, 1 / 4 , Zinc _Coated_ _---
nc 01-17-029	 Lockwasher, 1T4, 7i	 Cua[ec!
	

_
j	 01-17-059	 Sp acer Bolt 1^Kj1TJ16, 7iiic Coated (01-3111

--01^1^58	 Spacer Bolt 17X-- T=IT7 1b -,'2;inc ^aated	 --
TO

01-17-045	 Pin, 1/4 X 2-1 4, Zinc Coated
^1-17-056	 Fastener Lock, fT -̂ +T -nnerm.an or Equal

01- C 2--020	 Collector TrJ_sss etterior) Sub-Assembly
- -•-	 -	 - n-	 Dens-Cuide'O`Ga-t,aTv-.-Tteef-'3=7-/16 X 3"

^1-^6-029	 re-ns- Guide 20 Ga. Gal y . Sttei 3-5/8" X--	 ---	 --	
--133-5-T8'- (3. -16­ Ft2)

- -- --- - --- _

-01 - 05 -02 4	 We1a Member (wide) 20 Ga. Ga1v. Steel
--- ^-- -	 -	 -	 -_ 3-7/16" X 1. 3-9/16"	 ( .32 Ft2)
^-	 +-^=b6=025	 Web_ Member (narrow ) 20 Ga.	 e.Gal	 Steel

_	 __ ----	 3-31-8 R 13-Ft2)-16" (.32 Ft2 -- --	 -
--^	 ^t=^s=036- CFior^c Top- b lioEton 21) 'Ca. Ga1v: Steel

- -- 3-3/4" X 128-3 5rt21 -
01 ̂ b=0^	 ertical Bri - g^ - I6 - Ga. --- Gbi_Iv: Steel-_-`^'" _

1 -5I	 X 11	 Z:I-2'--FtZ) '^	 -
01_-17-008 __̂ 8 X 1 / 2 Screw, Tinc_ 7Co31 ea- -- -- -	 ^'

- ^- _ 	-	 01 - 17- 09'7 - Bolt, I/b Y 2 - 1/4, Zinc Coated
	- 028	 Nut , 11 - Z  n  Coated

_	 0I-17-029	 Lockwasher, 1, ZncZ`^o-atecT--
CI-17_-059 -Spacer Bolt 1/4 XI-1%16, Zinc Coated---	 _ --- .

	

17-058	 spacer Balt 1 4 _X_1-11/ 1-6, Zinc Coated
01-17-045_ Pin 11-4 % -2-1/T Zinc Coat_e.d

_01-1. 7-056-_ Fastener _Lock, l74 _T_innerman or -Equal -
__	 - O1- _2_-009	 _ _ Torque Tube__Assembly 	 _ -

	
__
 I- 01-06-138 Lens Guide Sp fl ce -2-CF1 C al y Seel--- U-7 I- F` [TT-	 --- -- -

T=1S6--U2^ -T ens	 c ,	 G a : `Ga I- -S t d eZ	 - -- - - -
-- ----._	 _ ^^Ig 1-33= 57 8'~ _- (3.3 6- Ft 2) -------

- 01-06-02 6 	Cho rd T_o p & B ottom TU a. C.a v.Seel
_ 3-3F4 1, X 128-317+ " -^3-Fc --

01-006-046	 Torque Bar Right Si de l b tea. Gal y Steel-_I-___-__^ .-. 	 _ _--------- -- 6 ^ ^ -X 133-15/16".      	 --- (- 5 . 5 81 Ft-
  ..	 _

--_-	 - 01-06-047 - Torque B.:- fe-f amide - 1-b -Ca. t`al y . Sttel'
---- -	 -	 ---- 5"- X 133-t5/16'' (3.S81 Pit)
y- ^--	 011-06-048 	 Torque Bar_ Bottom 16 Ga._Calv. - Steel,

-	 X 1-2- 2-15/1 6 	 (5.5 81 Ft2)
-_1	 -	 01-06_049 _Truss_Connector TorquetAkTop 16 Ga. Galy.

---.1
Steel 1-3/4" X 3-7716" ( '.04'? Fr?)

01-06-064Rridl;ing Connector Right Har..l 1b Ga. Gals.

--- --- -	 ----	 Steel 1-5/8"-X 1 11 _ (. 0 11 Ft`----- -	 ----
-.-	 __-	 Q1-= (Ifi--019 ____Hr i.ltin_ C.n nueC o r L eftt h a n ^i 1 6 .. 4 ,1	 •i 1 Y.//5tee	 1-5 
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I^tlpP IS, Lj f7 - dy,EM^L-( sPp^-(	Collector Housing Assembly
1 -31-78

	 '
--	 -- - -	 3	 4

Pd 27. x,10. ^ P_^-;.^ I P^-^^I f'TIotT
Qoljtj^.4'tor Turque Tube Bar, 16 Ga s -

'	 - Ga 1.z .^-LeeL_-1-31-4"-   	 X `^ - 9 f_ 1fi , {_ ^f, $ F t ^)	 i
_ic`	 ir - c_SEz^-Zin_^C^^-	

01 - 17- 05 7_	 Boltt _114 x _2j 4 ? ?
` —A.- - 01-17-028  Nut 14 Zinc Coated	 -

_	 01-17-029-- Lockwasher lj4,_ Zinc Coated_
01,1_7.-058 -_SEacer_Bolt 1/4_X l_-lI/16 Zinc Coated
0I-L7-_04 .5	 -1 /4 } Zinc_	 Pin, 1 4 X 2-_.Coated1 ---—	 -- --- -
0 1-17-056	 F a stener Loc k 1/4 Tinnerrna_n or Equat

r— U1_- 2-01-  
	

Absorber Tube Sub-Assembly
J	 01-_08-020 --Exterior Abso_r_be_r Tube 1-1/8"^S .1 131"

Type_ M Cu .- Tube ----ube -
Ca	 T-'e "Pier--

	
--	 .01 09-007	 p 1-1/8 I-,D, . L. ,	 p-- ---- - - t. -	 „- ---Exterior -Manifold-- Pipe -^^8 _^__X_b^I31 - ----

u,	 L
-M	 Interior Absorber Tube 1-1186 X 131" P 	—

Typ e VIM11, Cu, I'ube01-09-007 I.D,

01--03-02 -. -- Exterior Manifo- ld_Pi .p . e- _518" . ^,X_ 6.,131 "Cu:
---- - -- -	 Ty-P^_."M^^ Tube

_.	 _01-08 024	 Interior Manifold Pipe _5/86 X 6,1 .25",, Cu,-^	 -	 - - - -	
TYFe irM" Tube	 -

	

_ 01-09019	 Tee 1/2 X 1 /2 X 1/2 WRO'T _ -----
--^-	 01-08--027	 Manifold Riser 5/8" 0 X 2-23/32""	 {

Cu. Type "M" Tube_
01-0!---072-O

	 -
-_Elbo

_-t_w 
1/2_ ?,'ROT 90° Sho _rt _rad

_ _
.

01-08-025	 _Manifold Pipe North End - 5/8" 6 X ­5 	 Cu. ,-
T YP e ;̂Tube	 - -- - ---	 +y-	 ,

01-08--026	 Manifold Pipe South End_5/_8 d X 3,6 . 25"s- _	 `I
r.

01--09-022	 'Male T Adapter 1/2 e WROT	 -	 -- —

cv Z v
N	 u cn
N	 ro ^¢ a ¢

1.

01-16-004	 Selective Coating, Black Chrome. Oly_m_pic, -
_	

_-0 _
	 NA SA Spec._ 

'	 016-11 1 	 Absorber Tube , ,Zetaizier .16 G a,, G al y , Steel
---- -- --- ----^I ^^- X -4-'-^--C`6 -F cT-2-- -

01-17-063	 Fastener Lock 174 X 4 Tinnerman or Equal
HIgT--Limit- Switch; Fenwal or Equal	 --- -

__--10A _1. 205 A_ 240_VAC__Non-ind1___
0]-10019_ High Limit_Switc_h Br_i_dge_ . Fas_t_en_er 1/2_X2 7 1 2	 i

i--3/16 ' Bakelite Board
- *01-06	 h_-108 _Hi^_Limi_t Switch - -U-Fastene_r_16 Ga, Galv,_ -

- --_- _ Steel 2--3/8_X_ 2--1/2 X1 041 Ft2Z-

—ti ona Equipment -- - - ---
	

----_-_- -- F

_ -- -	 a - - -- - - -- - - -- ---	 -	 --- __ -
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No.	 Xl	 Y1	 X2	 T2	 R	 a

1

1

0 " 1.785" 1,204" 7.818" 22.1- 0.00
2 1.195 7.692 1.700 7,725 25,1 4.3
3 1.686 7.600 2.076 7.633 23.2 6.2
4 2.059 7,507 2.392 7.539 32.5 7.6
5 2,373 7,414 2.670 7.446 37.6 83
6 2.647 7,321 2.917 7.353 flat 9.8
7 2.893 7,227 3.144 7.258 flat 10.8
8 3,118 7,133 3.354 7,164 flat 11.7
9 3.326 7,038 3.550 7.069 flat 12.6

10 3,520 6.943 3.734 6,973 flat 13.4
11 3,702 6.848 3.907 6.818 flat 14.2

-12 3.873 6.762 4.072 6.782 flat 14,9
13 4.037 6,656 4,228 6,685 flat 15.7
14 4.191 6.559 4,378 6.588 flat 16.4
15 4.340 6.463 4.521 6,490 flat 11,1
16 4.481 6,366 4,658 6,393 flat 17,7
17 4,616 6.268 4.790 6.295 flat 18,4
18 4,147 6.170 4,917 6.196 -43.7 19.1
19 4.872 6.071 5.040 6.097 -37,7 19,1
'e0 4.993 5.972 5.158 5.997 •-34.9 10,3
21 5.110 5,873 5.271 5.898 -31.7 20.9
22 5,222 5.773 5,382 5.797 -27.7 21,5
23 5.331 5.673 5,488 5.696 -26.1 22,2
24 5.436 5,572 5,592 5.595 -24.2 22,7
25 5.538 5.471 5.692 5.493 -21,8 23.4
26 5.636 5.369 5,789 5,391 -21.1 23.9
27 5.732 5.267 5,883 5.288 -19.7 24.5
28 5.825 5.165 5.974 5.185 -18.2 25,1

29 5,514 5.061 6,062 5.081 -17.2 25.7
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J^ìE tv (,0' ifip	 (t. dos 2 P71)

JORTHRUP. INCORPORATED 307	
w, Hutrf^lrw. Tony ^311f

467

C AL r,

LENS GUIDE 
DRN	 HK

CO 

L' T j ^^q N C	 ,, cw1-I-77REV

<w.

J



t^ ^+i

OZ3

11 t 	 ^ ~

4-0 L

lk

A TE ra i A L	 5T 

L E 	 U	 ^'L ^a

L J)i	
DtIN

IL



:^,

ORIGINAL PAGE IS

OF pWjj

MATERf,aL ,, 1 G GA 
Cl- -L- V

.
 ST L (Q I -D I-001) 1 714% 45-714114 0, CEa8 F.2

r^, - 	 ^

^	 ^	 T cwt =-̂^	 ^)N N^	 ay TL)	 a I- rf ^ 

NORTHRUP, INCO RPQ(lATI O 30: M,enat^ Eh" MulrR,fi^ TuY lS 111	 ^— 	
L F- La P^ -

E I(

PV-
.._.AL.,.._



L J I- P I I IAU,	 j 1 . I-L-L! I	 I I

ON -36*

4

FT

C

,maw . t"cootroRATED 302 NlCho ls Drew,
. HUIChlme, TOPLOS 73141

	
'A r	

: q-7



s	 .—

Y	
^J eA

i

L Cs^E'sd[ %^.+^ ^ 2 ^ t^
do 00' O zo ( 2 )

i ^Ap of-an-0-1(b)

e' -o+d-GL4	
—

1 
r ^J [^+=o

[^'C2ms r••L^ r•.7^	 CoJP....-^a Of'oA-OZI l4.

I
1

1

G ^^

sJ

G
Gr, ?^

^ rZ

KALA 	 r
A-Gf1- 04l i	

E	 w GI-o^i'ola!a)—	 ^' ^,r
}	 t1^

	

i	 I	 a'Ci	 riMlfc^D 'dhEG, o—'&o21(li
htwlK:iv:^ ► 	 I  p GC'o rKT[f.: E ►^ ^ - --

	

^l - o4GIQ TG..^i	 3. I	 {^"
^ ry• 0 c-0LLi fW'r•+ FJ^"^	 c

r -

Mt.. ROB +-D T1 ve'1 G- G8-O CF {2}	 I^s•.iFn "_ .. p^ r^i-ih-u24

Fr,rT. A	 ACT
^^._.. 	_ _	 ---•—^— —.^d' v,^rs a Lac W'rr s. ♦ y^ 2 e^

-a^IC .+^v i bfl^ ^l.J^LL •..v

• ^7e;	 e

^r,.nwr ..^^.^na.e ^ vim. hr, Mwa.. _.... ►r[+	 ^:..	 ^ ^''^:.^'	 --

iii

-^ -d^ #4009 rri.40 0
f ^Ab +r» e^

_,	 Y	 Tyr.



l e X to

O'

I
LV

14

	
Al
	

C

MATF-R1Q L
ICo COQ_ 	 ALV. Ir,;TL (nI-cil-no!)

tZEv . ^ . 'S- ^-"1^, o+^ ra y .

HOWP. INCOI1lOI;ATEO 307 Nichwe On.e, Hutchins, Tou• 15141

11°
i



ry

Lc-
^1	 In17• -	 4

"	 ^ 7+J	 r

S 1, 1 . rdzDf ti c, ^r' l a. ^, l̀ 11 Nc^h
Cu, r^d= PM,I Cc1

- 01 - ^: 1^

7.
., l

N
0

r
^ 3
n

w Cy

''1u 0 1
N1>

ry
>j

1

iV
Ilr 1

0 V
i	 y

I

v q

I

ORIGINAL PAG E; 1S
OF PWR QUALP,CY

r

Q

cy

1!)	 I

s ^
t

l ^^

[	 .

T
`^.1 J Oi- 08-

NOA:MAU P, INCOAPORATEO 304 NiChol	
^.^V^	 •^ ^J -^	 D^:,1f	 r ^tllK

E Qn^^, 1"Ivlch 	 T/sM

R	 ^
its	

REV

.. . . -J



-71 .17 --
:Piz

 -	 ^[

r	 tk CAP T 6.14	 w

	

"A t.)E 4p ,4 LY, EA	 -	 -cvE 4D ;t) Fo'Z --
I	 {oI-ov-L;Zo)

110 O. D

P" AZM,:II

'L
EA.tr11C^- 

N ^

C
t

t

I	 ^^I 	 r0
z

Î
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Z.R.C. ME TAL MMITONIE'R
• DE-OXIDIZES—NEUTRALIZES RUST
• DE- GREASES -- REMOVES GREASES A OILS

• PHOSPHATIZES -- FOR MAXIMUM ADHESION

3 STEPS IN ONE EASY CPERATICN ...

Z.R.C. Metal Conditioner is a new concept in metal sur-
face preparation. Although formulated as a metal pie-
treatment for Z.R.C. Cold Galvanizing Compound, it is
equally effective to pie-clean and prepare any type of
metal surface (ferrous or non-ferrous) for any type of
painting.

in or-C easy OPCTati^'l Z R C.':E'al Condificncr will:
1. Neutralize rust oxides on any ferrous or non-ferrous

metal surface. Because of these de-oxidizing properties,
it also acts as an excellent bi ighlener for aluminum, zinc
and copper surfaces (including aluminum truck bodies).

2. Prnloves residual oils and greases by its w, ,rue deter-
gent action

3. Slightly etch the inctat surface and leave a phosphate
deposit that will maximise the adhesion properties of
any top-coat.

As an additional convenience and cost saving feature ...
Z.R.C. Metat Conditioner needs no rinsing or neutralizing
— simply .. ,

(A) A M PLY (B) ALLOW TO SET 5 MINUTES (C) WIPE
the surface is now pie-treated and ready for top-coating

APPEARANCE Blue liquid (very slight solvent odor)
PACKAGING	 Gallons — Packed 6 Polyethylene dugs per

case (shipping N%eight 53 Ibs, per case)
Ouarts — Packed 12 Polyethylene: bottles
.per case (shipping weight 27 lbs, per
case)

7 R C aaetalCond q ,Of R0 M4411 end e•ceeda the eepwoe,n.nta of
F.deral specahta'nn Wit 0 . 10570 (Type it)

V- 1'.4 3 Z 30 Z ^ i- S C 0.
21 NEWPORT AVE., OWNCY, MASS. 02171 TEL. 617!329 6700

Z.R.C. is a liquid compound containing 95 °o zinc in the
dried film, that fuses to clean iron, steel or aluminum
through electrochemical action to provide maximum pro-
tection against rust and rust creepage.

Z.R.C. vs. PAINT
it is Important that there is an understanding of the con-
ceptual difference beween Z.R.C. and paint.
While all types of paints provide only a "skin" protection,
Z.R C. imparts cathodic action against corrosion — i.e., in .
the presence of moisture its metallic zinc content becomes
an anode and the underlving surface a cathode. Corrosion
attacks the zinc leaving the base metal untouched.
If the "skin" of a paint is broken, in any way, it will rust
in that area and also allow rust creepage under the break.
However, it Z.R.C. is scratched to the bare metal the zinc
will form an insoluble zinc salt on the exposed area. This
heals the break and continues to protect the surface
against any corrosion.

Thus — Z.R.C. will not allow rust creepage.
Color: Matte flat light gray.
Packaging: 3 - 1/2 gallon pails, gallons, quarts, half-pints
and aerosol cans.

One package o No premixing • Unlimited pot-life
• Unlimited shelf-life • Ready to apply

AFPL1(`.ATiU'N METHODS - COVERAGE
APPLICATION. Z.R.C. may be applied by brush, spray,

dip or rullur.
SPRAY (Low pressure compressor type). Atomizing

pressure 50 p.s.i. Orifice of tip 0.080 (k0.j,,,,,,lhs) i-5. Vis-
cosity — Reduce Z.R.C. in ratio of 4 parts Z.R.C. to 1
part XXX Thinner'.

SPRAY (Airless type). Pressure 650-750 p.s.i. Orifice of
tip 0.013-0.023 ( 1,'i ) ,, 00 to "j go n)-
0.018 ( 1+;i,, 00 ) generally delivers optimum performance,
Viscosity -- No reduction required.

BRUSH OR ROLLER -- No reduction required. Apply
as received from container.

DIPPING — Reduce Z.R.C. in ratio of 3 parts Z.R.C. to
I part XXX Thinner'.

DRYING, — When Z.R.C. is air dried, it is set to much
in 20-30 winutes and may be re-coated in 12 hours.

CURING — Z.R.C. requires curing before being exposed
to severe service. When air-dried, it cures progressively
up to 14 days. Curing may be accelerated to a matter of
minutes if heat is applied. Suggested cycle for full cure is
300'F for 30 minutes.

FLASH POINT -- Z.R.C. has a safe flash point of 104°F
and tht:reby enables its use freely around welding opera-
tions.

COVERAGE -- 400 . 500 square feet per gallon. An aver-
age brush coal of Z.R.C. will deposit 1.5-2.0 mils (dry film
thickness). This is generally sufficient for "regular" envi-
ronment exposure. Two coats are suggested for severe
exposure conditions.

'XXX Thinner is mir special solvent -- available in drums,
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uc^"L_b
{ Set Screw Type

Normal Duty

I	 \, nn:aI I I inu n^i„nc m.;, I	 Comph to
NA.l	 Flanged t'nit
in.	 Numbrr	 a	 R	 r	 i

I.'. , I UGF - 20.9 1 :;	 5';	 4 -	 ,ti	 1.	 202	 1 937

-	 r -
_	 r	 _

Basic Load
134-aring	 Hating lbs,	 411 ,using

n	 I	 \umlLer	 I D) L n.	 Stetic \uml,er
C	 Cn i

UC 218-1% 5050 1500 F 208
t

rfi

Flanged Units C sL ; ^ol.1siE •tg (^- c^i_^r fli}

Sot Screw

UCF 2 (fur light ku:d)

The housing is squire and can be conveniently secured
to, for ins!;jnce, the side rrall of a rvrachine with .1 bolts.
Simple in be-aring construction and easy to mount, this is
the most W fd-, ly Used of all types of units-with-flange.

- I^ t	 .	 .^ J	 .. W1
l c:. ► •

1HaUP, .r..^7 ; ^v`A'i7 ]:2 r. _.	 _ •	 C--s.	 11.1.:Ains,	 ,.-..	 7,11,41
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Flanged 'Units Cast Housing (Four Bolt)

UCF2	 - B+
S,.' Screw Type	

^.^'_ -.....:

-.;	 Normal Duty

a--

Shdt	 Complete	 Nominal Dimensions in.	 Ba+ic Lnad I
Bearing	 Rating Ibs.	 Housing

I:ia.	 Flanged l:nil
in.	 'umber	 a	 e	 g	 !	 t,	 r	 $i	 n	 I Number I Dyn. Static 'Number

	

C	 Co

UCF 201- % II 3N	 24	 %	 1	 .47	 1.31 1.220	 500 ^ UC 201- i; ^ 2220 1390 } F 204
CF

'j IUlC F ^- % f 3': 	2:^	 .G -	 t 	47	 1.31 1 ??0 	50U	 20G-	 2220 13901 F 204
rt	 it UCF 203- iii i 3"1	 tai	 iG	 .47	 1.31	 1.220	 .500 j UC 203-	 2220 1390' F 204

'/. UCF 204- Y.	 3 `a	 2%	 ,G	 1	 .47	 t	 1 220	 500 UC 204- '/. 1 2220 13g:, F 204
`	 UCF 205-.:Y	 UC 205 X	 -

y' lU1CCF 705-	 :3%	 2,'	 %	 1 ^;	 47	 1.41 1 339	 563 i	
105	 2430 1560: F 205

1 A UCF 205.1	 _ - - _	 -	 UC 205-1 -
1 ;G UCF 206 1	 UC 206-1 X
1:; UCF 206-1 	 4 ^	 3%	 %	 1 %	 .47	 1.58 1 500 .626 UC 201 % 3350 22DO I F 206t ', 	 UCF 206-1 %  	 ^ UC 2 )6 t ,(	 I
1'.. a UCF 206-11.	 1 UC 206-1%
1',: UCF 207 .1; 

	
UC 207-1^/

1% UCF 2
UCF 207-1

07-1,.;^	 4'^,	 iii	 'ti	 1%	 55	 1.75 1 689	 6E9 UC 207.1
UC 207-1,.  4450 305 1); F 207

'	 1 /'* a UCF 207 -1,%	 UC 20)-1

42,02y	 9/, , 4	 - Y.G	 1 'X - -_ 6- . 2.02 1.937	 UC 208.18 1 UC 208-1 ;(^ 5050 3500 F 208

^^^c: Gt-c' ='.--^c- v `' Neil ^1- G>> -c^tc'
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F.	 Soles S' stem

iris Section valid o,-d- awn considered in total with other Con-
tract DocuTents.	 Cross references are for ccnven_ence of reader

and their inclusion in or emission frar any particular section

in no 4ay lij-mits scrape of pa i cular Section or intent of any
---	 Guntract rcc^rs^t.

2.	 i J[ PY, SPFr—== Frr7^ TN:

A.	 C:orr.?lete installed solar collec',..ion systc-n as shcrn,	 on the
drawings.

B.	 Erection, and connection of solar collectors and collector
support sys ta-Ls .

3.	 M--,A7M I-PRK :

jj	 Spe`if ie d in other Sect-ions:

A. %l&7trical pa war %-.-iring and conduit (in Electrical Division) .

4. '- dT:RI.AI S & IrX Tom' '^ :
r'

A. Solar Collc^rs and Structural Supports :.' x

1. Solar Cbllectox-s : hd

Each collecW- r consists of fresnel lens ;7.2" wide x 116 112" r
net apeture) , insulated housing, selective cr^ate-d co rer	 C Y
absorber tube with YxDl lra end shafts and 1/4" f P T connec-
tions through each shat to the absorber tube. Gxi-j=. nts 	 !^
of each colle^tor consist of the foila,;ing:

a. Factory assembled t-x- using, interior insulation, erd (north
and south) 1 1/4" U.U. hollow shafts, absorber tube:, 1/4"
.—.+ _t ..bv,- Miit, rrrr;Crltflrw thrrir.h end of each Shaft,

r
}s,

Pk",,^,..^^,..^---
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-01-.--0_3­053. SENSOR -ASSEXIBLY

01=1 0-012 Sensor	 -Photovalta ic.

01-1_,Q:701fl Sol car_.Discs_.2 3^".	 x .1 - 3/4"	 P..C., Roard

2101-10-15 Sensor Discs Wire 2"	 length.blk

-	 -
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