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COMMUNITY CENTER COMPLEX .7 SAC . 

SECTION 15A -CHANICAL WORK"-GENERAL REOUIREMENTS  
, 

RELATED ECCUMENT8.  

The general provisions of the contract, including General Conditions and 
Special COnditions,—aPply,to the work specified in this Sec -0-On. • 

DESCRIPTION OF WORK  ' 

• This section applIes.kot . e11:.mechenical sections: ,  Ail 'Conditions and 
' material are pertinent to the other section as if repeated in 'these 
sections., 

GENERAL 

• 

Drawings:..  Examine all'drAwings prior to bidding Of work'end report any 
'discrepancies in writing to the Architect. 

.Verify all*dimensions,atthe building-site: andtheck existing conditions 	23 
before . beginningwOrkake aiari'ges'h-j-ch:ard.decessary,to install the 	24 

_work in harmony with Other crafts.; they shall be first approved by the 	25 
'ArChIt6CCi. 	 26 

. 	• 	• 	. 
Execute work mentionedjft,the. i.§pecifiCatiOns . and:not .ShoWn on:the,draw-: 
ings, or viceversa,•=tn'e'same as if .speCificaIlli - mentiOned in both 

Code Rules and Safety Orders  Provide ell'work . .and Materials in full 
accordance with theleteSt'rulesand-regulationSLof• the 'Safety Orders of 
the Division of Indus.trial . Safety;the NationalElecric.Code, the 
Uniform Plumbing Code, published by the Western Plumbing Officials 
Association; and other applicable laws or regulations Nothing, in these 
plans or specifications is to be construed to permit work not conforming 
to these codes, Furnish without extra Charge, any additional material 
and labor required to comply with these rules and regulations... 

. 	. 

Fees and Permits:  :Procure and pay -for all permits and licenses required. 

Framing, : Cuttingend Patching.:  SPecial..framing, recesseS .,,chases,and: 
backing forworkzof,thJ-6-,BeciOn'is:covered  Under other Sections 
responsible for proper::Olacetherit:or all pipe.  sleeves, hangers and 
supports and location of openings for work of this section, 

, 
Substitutions and Material List 	Product names are uSed's'S'tandard 
only, other materials Or methods shall not'be used unless approved in 
writing by the Architect: The burden of proof as tothe equality of, any 
proposed material shall be upon the Contractor; Architect's decision is 
final, Only One request for substitution Shall be considered for each 
item.: 

Submit a list . in  7 copiesofmaterialS for' approval within 35 days After 
the award of_the'Contrect. It shall be accompanied by shoixdrawings, 
pump performance curves, and other:pertinent . data', showing the size and 
capacity of the proposed materials All materiels-tObe .  Used,: whether 
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COMMUNITY CENTER COMPLEX SAC ,  

' substitutions or . not, Shall be listed in the order in which they. appear. ' 
in the specification. 	 • 

. Any . meChanical, electrical., 'structural, or: other changes_required for 
the installation of any approved substituted equipment shall be made to 
the tatisfattioThofthe, Architect and Without additional cost to the 
Owner ... Approval by the Architect of the substituted equipment and/or
dimensional drawings does not waive these requirements. Upon request, 
submit drawings of mechanical equipment space's showing substituted
equipment before ihstallation 

- - 
Approval of material shall not be construed as authorizing any devia-
tions from the specifications Unless the attention of the Architect 
has been directed to the specific deviations. 

r 	• 
Furnish . to:#the inspector,. Upon request, complete installation instruc-
tions On all material'and . equipment before starting installation of, same. 

Site Conditions: Information on the drawings relative to existing_con-
ditions is approximate only ,Deviations found necessary during progress 
of construction to conform to actual conditions, as approved by the 
Architect, shall be , made, without additional cost to the Owner 	The - 
contractor shall . be .held # responsibieJor:anydamage - caused to existing., 
utilities Promptly notify the Architect if utilitiesartfOund'which 
are not sahOWn on theArayingS, 

•Guarantee: Refer. to CitY of...Sackament6;:'..."Standard SPecifications;" 
Section •6 for 'Guarantee...),  

• 
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Electrical Requirements; 	Provide adequate working spade around elec- , 39 , 

40 0 
41 
42 

44 

46 

1' 
49 
50 # 

trical equipment in compliance with the California Administrative Code, 
Title 8, Electrical Safety Orders, Article 18 of the State of California. 
Coordinate the Mechanical Work . with.the Electrical Work to. coMplY. . 	 . 	, 	. 	. . 	 , 

' 	
. 

. 	. 
Furnish and Set in.place all motors. 	Verify the location of all switches 
with the Architect before roughing in. 	Furnish necessary Control diagrams - 	 . 	. 	, 
and instructions for the -Controls: 

Before permitting operation Of any equipment which . ia furnished, installed 
or modified under this section, review. 011 . .aSsociated electrical Work 
including 'Overload protection devices and assume complete responsibility 

51 

MOtors and control equipment shall conform to the Standards of the 
National Electrical Manufacturer's Association. All equipment and con- 	54 
nections exposed to the weather shall be NEMA IIIR with factorywired. - 	55  
strip heaters in each starter enclosure where required. 	 56 

Mechanical Work - General Requirements' 15A-2 
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. 	. '".- 	. 	.-. 	•,,, • 

All 'wiring, conduit, fuses, thermal overload S and diSconnect -  switches,.  
_connection of all motors and •controls, both line and low voltage; is • 	6 . 	.. 	. 	. 

- 	.. 	 .. • • 
EleCtric Motors: , Shall be Sterling, Lincoln, or equal, selected for 
quiet operation .• All motors shall be rated for continuous operation at 
115% of nameplate amperage but shall be selected to .operate at less than 
nameplate amperage throughout the entire operating cycle. Motors found 
exceeding the nameplate amperage shall be promptly replaced at no cost 
to the Owner. Horsepowers shown are' minimum and shall be increased as 
necessary ,  to comply with 'above requirements. Furnish motors with splash 
proof or weatherproof ,housings, where required or recommended by the 
manufacturer. Match the nameplate voltage rating with the electrical 
service supplied. Check%electrical drawings. Provide a transformer for 
each motor not wound ,specifically .  for System voltage: 

under Electrical .Work.rr • - ,': 	..-- ..• 	.• 	

. 	

' ' .• - I,' : 	: 	'-'• ' 	: 	- 

Motor Starters: Furnish Magnetic motor starters for - : 	equipment 
furnished, under this Section -  except those shown in motor control Centers. 
Furnish starters with the proper size thermal overload units, ambient 

, compensated. Provide 3. phase motor starters with 3 overloads

Magnetic' starters .shall have Hand-Off-Automatic switehes furnished 
integral with the starter when starter serving.an" ;  automatically 
controlled motor. Starter Shall be:Square ;D, Allen Bradley, or ,equal,' , 
in 1NEMA Type I, enclosures, unless otherwise specified ,or_ reqUired. 

Excavating: Perform all excavating required for work of this Section. 
Unless shown otherwise, provide,.a .:minimum Of 21-0" above top Of pipe, to 
finished grade outside' and a minimum of 1' -o. " under building from bottom 
of slab. Trim 'trench bottom by hand or provide a 4" deep,minimum bed of 
sand to provide a 'uniform 'grade and firm support : throughout ,entire 	' 
length of pipe. : For insulated pipe or cement asbestos pipe; bed the pipe 
in sand. 	 • 4 	 37 

Maintain .all warning signs, barricades, flares and red lanterns as 	 39 
required. 	 40 

Backfilling: Sackfilf Shall be in compliance with aPplicable provisions 	42 
of Division 2' of these ° specifications. 	 43 

, 
Replace or repair to its original cOndition all sod, concrete,:or other 	45 
materials, including landscape sprinklers, disturbecFby the trenching 	46 
operation. Repair within the guarantee .  period as 'required. 	 47 

Thrust Blocks: Provide concrete anchors or thrust blocks on all cast iron 	49 
and cement asbestos water lines in the ground. Install thrust blocks at 

	
50 

all changes in direction, and at all connections to _the mains .2" and 
	

51 
larger. Form thrust blocks by-pouring concrete between the ,pipes, and 

	
52 

trench wall. They shall,be adequate in size and placed to take all. 	 53 
thrusts created by the maximum internal water , pressure.• 	• 

	
54 

'Tests and Adjustments:: Test the installations in accordance with the 	56 
folloviing -requirements..and all applicable codes.. , 	" 	' 	. 	• 	 57 ' 

, 	.. 	. 	, 	. 	• , 	. 	. . 	. 
' 	 •., 	 ' 	1 	 :, 	 ' 	. 
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_Notify the Architect at least 7 days in .advance of any test. 

ALL piping shall be tested at Completion of roughing-in, Or at other time 
as directed by i the Architect: 

Furnish all necessary materials, test pumps, gases, instruments and labor 	1 10 
required for testing.' Tests, shall be witnessed by the'Arahitect. 7 ' 

' Test Schedule: .(No. lossin pressure or visible leaks shall show after 	1 3 
4 „hours at the pressuresindicated.) 	 .'l4 

Test , 
System Tested 	 Pressure PSI. 	 Test With 

	
16, 

Sanitary Sewer, Drain, Vent 
Storm Drain, Condensate 	Rill to top of 
drains 	• 	 highest vent 

Storm _Drain . - 	 -10 ft. 

• Domestic Hot and Cold Water 

Dry & Wet Standpibes,: 

Gas 

Compressed Air, except -Controls 256 

All Hot, Chilled, 'Condenser _ 
Water piping, up to 15 Psi 
Steam piping, & all steam 
condensate piping 150' 

Steam Piping  above 15 Psi 	360 . 

150 

3.00 

100 

.Water . : 

'Water 

Water. 

Water' 

Air & Soap '  

24 

26 

28 ' 

34 
'Water 	 ,35 

' Water 

All steam piping shall be tested with normal presSure steam befbe 
insulating. Cement asbestos pipe Shall be filled with water for one 	40  
hour prior to test. 	 41 

4 3  
44 

'Perform operational tests under simulated or actual service conditions,' 
including one test of complete plumbing installation with all fixtures 
and other appliances connected and one test of complete installation of 
8 hours each for heating and cooling with 611 equipment connected and 
operating. 

47  
48 
48 

.5„0 

Should any material or work fail .  in any of these tests, it shall be 	 513 . 
immediately removed and replaced by new material, and portion of the 	 54 
work replaced Shall again be tested by Contractor at his own expense. 

Instruct Owner's operating personnel during operating adjustment period 	. 
Lubricate each item:of equipment, including motors, before operation. 	58 

, 

Mechanical Work -,GeneraLRequireMents 15A-4 

• 

All piping, including underground, connected to the fire sprinkler 
system shall be tested and certified in'accordance'with Pacific fire - 
Rating Bureau, requirements.. 
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• MATEPIALS r AND'EOUIPMENT 

Materials or equipment of the same type shall be of the 
wherever possible. All materials shall be new 

Pipe Joints and Connections: 
..... • 	 . 	 • 	 . 	 • 

Cutting Cut pipe-•afid 'tubing square, remove rough edges or hurre. 

•3 
14 
15 
16 
17 
18 

' Copper and Brass Pipe and'hibing . (except Control Piping) 	Make all 	 21 
joints with silver brazing alloy, Silfos,or equal, 1,100° F. Melting 
point or greater, ASTM 33,260, except that water Piping 1-1/4" and - 	23 
smaller not buried in the ground or concrete and type D.W,V. plumbing 	24 
piping may he made 1.1pwith.95:.4.tin7antimonyi ASTM B*32, Grade 5A, 	• 	25 
•solder... Boss type fittings will:nOtbe allowed 	 26 

Cast Iron Soil Pipe: :  Make joints with oakum and lead. Wrought iron, 
steel /  or copper pipe shall have .a ring or Part of a, coupling. screwed 	. 29 
on to fort a spigot .,end'71f . cau'llsea_into_a joint 	 30 

Ty-Seal, or.equali, pipe and fittings with neoprene gaskets,maybe used 	32 
at the Contractor'soPtion. No-Hub pipe and.fittings -7May not be used 	33 

• • 
Connect cast iron sewer piping to outside service pipe with cast 	Or 	36 • , 	 •• 	• 	 • 
vitrified 'caay•reducerSdr increasers as required,': Caulking of Smaller 	37 
pipe into the larger without 'a redilcet'or- increaser'tvill - not be perMitted. 	38 

3 

... 
Clay Sewer Pipe: Joints,in..bell andepigotclay*Sewer pipe shall comply 	46 
with ASTM C7425, made with an approved type of interlocking, Tesiliant 	41 
mechanical compression 'joint, formed On the pipe at the factorY. Lubricate 42 
inside of bells and outside of spigots witha solution as recommended by 	43, 

44, 
• . • 

Welded Pipe: Make up with oxyacetylene or electric arc procesS, 	 46 
. 	. 	 . . 	 . 

All welding shall conform to the American'Standard"Code (jr.  :Prebsure. 	48 
Piping ASA B-31, SeCtion . 6, Chapter 4, and ApPendixA. %When reqbeSted by 	49 
the Architect, furnishCertification from an approved : testing agency or 	50 
'National Certified Pipe Welding Bureau that the welders performing the . 	51 
work are qualified. • 	 ,-,. 	. 	 52 

:,. 

Threaded Pipe: Make Joints With•Bakerseal thread lubricant, use no 
caulking of any kind u reMake - leaky joints with new materials : yiataulic 
style 77 fittings may )De'.used . .whereacCessibe above ground in lieu of 
crewed-fittingson wtr piping operating at tempertures of . 140°F., or 
less, ,gasketS.andj .4ttingS shallbe:thoroughly.jubricated. :Mictaulic ' 
Style:77..fittings!may,Aie Used . on-heating'System:spiping . (with correct .  
gasket for temperature) where accessible in mechanical tOoms. 

the pipe manufacturer, 

All line welds shall 1;e of the single. "V" butt type. -Welds for  
shall be of the fillet type.. 

Where the bianCh'-ispipe sizes Smaller than the main or:SMaller,Hanney 
Weldolets, threadoletS, Niboa; or eqUal, May be USed-in lieU of welding 
tees. 

54 
55 

57 
58 
59 
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I. 

Anglestoip and . Check., 

Check valves 2-1/2" and smaller 

Check' valVeS':3"4neleiger 

Crane 34 
Muessco 

- #203 .BP 

Crane. 373 
MUessco 
#105 AP 

Crane' 30E 

Crane 76E 

Crane-  159.X 

54 

• 

COMMUNITY CENTER compT„Ex-ACH 

• 

Asbestos-Cement Pipe: Make joints in water pipe with asbest0s7Cement :• 
sleeves and rubber rings Check final location of rubber rings within _- 
the Coupling's by gauge as recommended by the manufacturer:. 

• - 

Make joints between asbestos-cement Pipe and cast iron pipe or:fittings, 	9 
valves or hydrants with cast iron adapter fittings, installed as 	 10 
recommended by the manufacturer-, 

Valves and Fittings:. 

Valves : Shall be Crane, 	NibcO, Homestead, or equal:. 
• 

For Steam. ;  
Above.. 15 psi 	18 

Gate Valves 2-1-1/2" and Smaller Crane #40 Crane #459 20 

Gate Va.1ves_3and larger.  Crane #460 Crane 3 E ,j2 

Globe Valves 2-1/2" and smaller - Crane #7 Crane 382 24 

Globe Valves 3" arid larger Crane 351 Crane .151 XR 

Sewage check Waives 
	 Crane 383. . 

with-odtside 
lever and 
	

40 
weight' .  

•Gas Cocks 	 Homesttad,611;: 	 43 
612 

Gas Cocks at appliances- 	 Walworth t597 
	

46 

0.S & Y Gate Valves 2."'& smaller 
	

Crane #459 

0 S & Y Gate Valves 2-1/2!!: & larger 
	

Crane 1467 
• 

Gas Pressure Regulating Valves, Reliance 1303 or 2003, Rockwell Or 
equal: 	' 

Mechanical Work - General Requirements 15A-6 
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Valves in the ground shall be nut:operated with Alhambra 'Foundry Co. 
#A-3004, Brookes, or equal, access boxes marked for service 	ProVide.e 	"6 

.. 
 

tee handle 'wrench for.each'size. 'Set access boxes in 4" thick concrete . 	7 
pad, trowel smooth and edge, set flush with grade .' 	 • 	- 8 

• 

Provide, proper Composition discs for all angle and globe Valves for the 	10 
fluid being controlled. Lubricate plug valves as recommended by 	 11' 
manufacturer for service and temperature. 	 12 

Valves in copper lines shall be furnished with adapters, or Maybe 	 14 
•solder-  joint type of equal quality to screw type valves. 	 15 

Hand Valves: Crane #2330. TB ball valves through 2" for Demob series L 	11 
butterfly valve. Provide EPT . seats.- Hand valves maybe used Inl.ieu 	18 
of gate valves except. in ground. 	 19 

Balance cocks or Valves:' Sarco IBW or Dunham Bush #840 mil-balancer 	21 
through 1", Homestead, Fig. 601 for 1-1/4" through 2", Homestead Fig. 602 	22 
for 2-1/2"....through . ,6"Fig. 602A above 	Handles (above 1") shall be 	23 
infinite throttlir4 : with,indicator. and memorystop.. : 	 24 

- 
Relief: Scoit,#150, -bronze body'and.trim- , McDonnell and Miller, or 
Watts, unlesS noted, pipe discharge of each valve separatelY to floor 	27 
sink or drain, 

• • 
Air Vent :- Hoffman #79 where automatic type is shown. Install with 
shut-Off valves or cOCks and draintd a floor sink or drain. .Provide 	'31. 

• Lunkenheimer #1178,73/8" cock at 5' ,-.0".above floor for manual air vent at 	32 
• 

 
each high point -of,piPing, pipe drain to floor Sink'dr:drain: 	 33 

• Vacuum Breakers: -SMR 4p-.701 (1/2".to 1") . ;#1?-711 	 35 
(2" and larger) with.Check . valves t :pressure type. ,.SMR #H-400. (1/2"), 
#H-403 (3/4")'atmospheric. Itype. 	 37 

Steam Traps: , Armstrong, Model 15 .up to.15.psi, Ylodel30 up to 30 psi, 	.39 
Model 75 up to 75 
	

4 0  

. Lift Fittings: Webster, Figure 2 .4; maximum height of each lift shall be 	42 
-Ead-Clikt shall have -an inverted - trap a€' the top, 2" minimum above 	43 

connected returnjpiPe..... 	 * •4, 

Flow Control Valves: Bell &:GOSsett circuit setter thrOugh'3"*: 	 46 
• 

Flow Balancers: Bell and Gossett circuit sensor for 4" and larger. 	 48 

Shut-Off Valves:, Homestead 1601 through 'size,. #602:fOr . 2.L1/2" through 6", 	50 
Fig. •602A. above 6". 	 - 	. 

Unions and Flanges: Install Epco, or equal, dielectric unions or flanges 
at points of connection between Copper.or brass piping or,matekial and 
steel or cast iron pipe or material except.in  drain, :waste, vent, or 
rainwater piping." 

Mechanical Wor.k - General Requirements 15A-,7 
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.150 Pound screwed black or galvanized 14 
malleable iron, match pipe, ground joint, 15 
brass to iron seat: 16. 

150 pound black flange union, flat 18 
faced,:  full gasket. 19 

•
• 

150 pound cast bronze groundjoint, 21 
bronze to bronze seat, with copper to 22 

' ; copper ,and connections., 23 

Steel 2" & smaller ,  
- 

Steel 271/2" & larger 

- 	. 
Copper or brass pipe or . 
tubing 2" & smaller . 

COMMUNITY 'CENTER COMPLEX - SAC , 

Install unions whether shown or not 'at each Cohnettion to allecjuiPment 
and tanks, at One Connection to each valve Or cock and at all connec-
tions to all automatic valves, such as temperature control valves.' 

Locate the unions for easy removal of the equipment, tank, or, valve; 
they'shall'be of the following type:. 
	 10 

Type of Pipe  Union 

 

Copper or brass pipe Or 
	

150 pound brass flange union, flat 
• tubing 2-1/2" & larger 
	

faced, gasket 	 26 .  

- 
Gaskets: 

Cold Water 7- 	 1/16 inch thickrubber Garlock No. 122, 	30 
Johns Manville, or equal. 	 31 

.... 	 . 	 ,..,. 	. 	, 	- 	. 	. 
Hot. Water or Steam -- 	 1/16..inch compressed asbestos Garlock • 	33.• 

No. 7022, Johns Manville, or equal. 	34 

Flange Bolts:' Open-hearth bolt steel, square heads, ,wit.cold pressed 
	

36 
hexagonal nuts, cadmium plated in ground. Provide copper plated steel 

	
37 

•bolts and nuts or brass bolts and nuts for brass flanges. 	 38 

Pipe ProteCtion: 	 40, 

•Wrap bare galvanized or black steel pipe, or copper pipe, buried in the 
	

42 
ground' and to 6" above grade, including' piping in conduit, with One of 

	
43 .  

the following: 
	

44' 

Polyethylene Coating: X-Tru-Coat, or equal extruded polyethylene 	46 
coating with 'Raychem "Thermofit," or equal, polyethylene ,sleeve 	 47 
joints. . 	 48 

Tape Wrap: Pressure sensitive polyvinyl chloride tape, "Trantex 	50 
#V10 or V-20",."Scotchrap #50" or equal, with continuous identi- 	51 
fication.' Tape shall be a minimum of 10 mils thick for fittings 	52 
and irregular surfaces, .2 wraps, 50% overlap, 40 mils total thickness; 	53 
20 mils thick on pipe with 50% overlap, 40 mils total thickness. 	. 54 
Tape, shall be laminated with a suitable adhesive,... Widths asrecom- • 	55 
mended by.the manufacturer for the.pipe size. Wrap:50'-0" or longer 	56 
sections Of 'piping,with an . approved Wrapping machine. • 

	

57. 

• 
Mechanical Work - General . ReqUirements 15A-8 
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accordance with '  

1 ./4" and 
All Pabco „ 	. 
not by: he 	8 

9 

' 6 
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. 	• 
PabcO Wrap: I).abc .o:Specification #D-40-240K'doub e wrap, in 
manufacturer's recommendations. Lap pipe wrap a 'minimum of 
stagger the second laYer. Maintain the floating at'340 0 'F: 
pipe Wrapping shall be done by the manufacturer's agent and 
Contractor, except the field jointt. 

. 	 _ 
Field ,Joints and Fittings .Babco .  double wrap or Polyvinyl C 
as above: Provide at least - .2 thicknesses of tape over the j 
extend a minimum of 4" Over adjacent pipe covering. Build U 
to match adjacent coveting thicknesS. 

Width of tape on fitting's shall not exceed 2". Tape shall adhere tightly 	16 
to all surfaces of the fittings without air pockptS. 	 17 

Cleaning:' Clean all Piping thoroughly before wrapping - 	 '' 16 
J,  

. 	. 
Inspection : Damaged Or defective wraps shall be backfilled . against the 
wrap. Protect wrap With an outer wrapping of Kraft paper, leave in • 
place' during backfill.: ' fl 

hloride-tape 
•int and 
p With primer .  

1 
.22 
23 

_COMMUNITY CENTER coilpmx 

, - 
Access Boors: .Milcor, .Newman ,„or equal, with concealed tinges, screw-
driver locks, prime.  coated with rust inhibitive . paint,..and style of 
door to suit.ceiling . orwall construction. Access doors in acoustical 
tile Ceilings shall have tile tecesS. . Doors shall be 14 gauge C.R. 
steel and shall be , 18".x.12" ; Unless otherwise noted or reqUired. 

. 	. 	 ..- 	. 	% 
Furnish and InStall'aCdeet,dopra wherever required Whether .  Shown or not 
for easy Maintenah6e* . meChanical.SyStemsi . fOr.example,:at Concealed .! ' _ 	., 	. _ 	- 
valves, strainer's, traps,-cleanoUts, dampers, motors, controls, opera-, 
ting.equipment, etc.: ,Access' doors shall provide for complete removal and , 
rePlaceMent-o“qUiPment.  

• 
6. 

27 
28. ' 
29, 

31 
32 
33 
34 
35 

Thermometers:- 3,7 

Red reading mercury columntypp aCcurate . within plus or minus one of 
smallest scale division throughout entire range !, maximum 200  between 
graduations, located to be easily read, and furnished in Straight, angle 
or side angle types as required: .  Normal reading shall be at mid-scale. 

_ 
For piping, a minintm , sdale length- f.',9" with an extention;for insulation. 

For tanks, Weston 5" dial' tYpe , with eXtension fort insulation, 

Provide thermometers With steel bulb chambers and brats , Separable-soOkets, 	48' 

Thermometers for air teMPeratute shall have%a - MinimuM scale lenstlipf: 9". 1 
adjustable mounting flange so that scale may be set at any,angle,,up_to 
45 0 , perforated guard over stem,suitable'forsensing,air.temPerature, 8" 
minimum stem. 

50 
51 
52 
53 

Place at all locations 'shown or scheduled on the drawings.and adjacent to 	55 
each remote bulb thermostat. 	 56 

39 
40 
41 

44 

46 



t least 15 degrees of 
25, 

Mechanical Work- General RequireMents '15A-10 
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Provide thermometer test wells on inlet and outlet. of each coil and 

- Flexible CennectionsFurniSh and install flexible ,couP.lingson'piping 
: systems as shown on the drawings; All components shall be :suitable:for 
pressure and - •type of Service. 

. 	 -. ... 	: 	. 	,..,. 	. 
Anti-„Vibration Bases. and Hangers:. Isolate all connections to Operating 	12' 
equipment'includingconduit,.piping,Hdrains, etc., so that equipment 	131 
vibration will not.be , transmitted to the structure .• 	 ',14 

Equipment bases shall be' as shown on the drawings. 

Springs Used.fOr vibration . isolation.Shall-belaterally stable . , open 	1.8'I • 
, dell springs shall have a ratio of loaded height to diameter not greater 	.1 
than:1.25, Springs shall . have'at least 50% reserve •deflection beyond, 	.20' .. 
the design static deflection when fully loaded and shall remain within • 	.21 
the elastic limit„of•the steel if fully ComPressed. 	 22t .  

Resilient hangers shall remain effective with 
. misalignment. 

Miscellaneous .Frames and Covers : Furbish allsteel,channel frames and 	27',  
covers in connection with.oOncrete work required by this section of the 	nil 
specification All items shall be welded construction and, except as 	29 
•noted, hot dip galvanized.after•fabrication, 	: 	 30 

Gages - -Marsh'"OUalityGage 6 ,U.S. Gage, or equal, with bronze bushed 
movement and front recSlibration. Dials shall be white with black 
)numerals, 3-1/2" dial face Normal reading Shall be at mid-scale. 
Provide%a age - cock- On each gage conneCtiOn. 

32 
33,, 
34 1 1 
35 

Supply gages.  on inlet and outlet of each pump and Where shown on the 	37 

• , 
_ ... 	. 

Strainers: - Charles M. Bailey #100A, Armstrong, prMUessco fib, 11 1!y" 	40„ 
pattern, 125 psi W,P. 'minimum, With monel screens with 20 square mesh 41 

.. 	. 	, 

or 3/64"'perforations. Install all strainers with a blow-off hose valve. 	42' 
with hose adapter:. Strainer shall have gasketed Cover With straight 	43, 
thread - 	 44 , 

• 0 1 

. 	 . 	 - 

Concrete Work:  ,ConCrete work required for work of this section shall be 
included under another Section'Ofthe specifications, unless otherwise - 
noted. This shall'include al•'poured:in place concrete work for inStailing• 
precast manholes ., Catch basins, etC., and shallinclude reinforced 
concrete bases for PumpstankS, compressors,- fan units, boilers,: Unless 
the work is:SpecifiCelly:indicated On the drawings to be furnished under 
this SeOtion.. 	 . • 

Thrust blocks, underground anchors, and pads for cleanouts, valve access 
boxes and washer boxes are•included'under this Section of the Specifi-
cations. 

. 	„ 

47 
4E3 

50' 
51 
52,. 

54 

56 

drawing's. 	 • 

• 



Domestic hot water Pumps:Shan:be all bronze: 
11 

Provide flanged connections_on-all'plimps above'y2".di'scharge size, pump' 
connections shall be full Size of specified pumps. 

Flexible Coupled PumpS1-  

COMMUNITY:CENTER CompLgx SAC 

Pumps  

• 1) 

General:-  provide.floor . mounted pumps with .a 6P. high: concrete baSe and 
anchor bolts as recommended by the pump manufacturer: 1: ,,dmiis shall be 

:carefully shimmed level 

Do not connect to piping .before, piping is thoroughlyyflushed:and clean: 	11 

Support piping from the building structure to prevent any strain on the 
pump casings. :Check alignmen.t.of the piping connections and motor coupling 
after pump had been secured to its base: .  

, 	: 	... 
Nmpsrshall.be of the Centrifugal type with non-Overloading characteristics 19 
and shall not overload themotor . above its nameplate horsepower rating' ' . -20. 

(no service factor will be allowed) under any operating conditions. ',Motor 	21 
horsepower shown is minimum, furnish larger motors If necessary to meet 	22 

) 

the non-overloadingrequirements. . • 	' 	 23 ' 

•Increase pipingimmediately'..at,pump . suction.and discharge, flexible , 
couplings and all valves shall be full line size' 

Pump.impeller'Shall be trimmed, without cost to Owner, to obtain the 
desired water :flow after installation .. 

Motor housing Ahall becastjron with ;factory installed junction •bok - and 
shall be NEMA labeled Motors exposed to the weather shall be NEMA IIIR. 

.31 
32 

Close Coupled Pumps  : Shall have least iron casing !, bronze enclosed 	 34 
impeller, bronze,casing•we'aring:rings.and slingei ring. Motor and pump 	35 
housing shall have tongue and groove construction keyed to bracket for 	'36 
alignment., Pump impeller and motor armature shall be mounted on a . 	37 • - 	. 	. 	• 	 . 
common Shaft which shall be one piece  of stainless steel. The impeller 	38 
shall be keyed to the shaft and locked with a lock nut. 	 39 

- 	:. 	. 	 • 	, 
All rotating parts shall be statically and dynamically balanced. 
with mechanical 'seals as recommended by the manufacturer for the 
temperature and fluid being handled. 

Shall meet all:applicable'reqUirements ofclose-coUpi:ed pUmpS. 

Shall have well Ventilated bearing hOuSing. 

13 

.15 
16 

25 

28 
29 

Provide 41 
42 
43 

45 
46 

48 

50 

52 

),) 

Flexible coupling shall have 
Industrial Accident 

kguard to comply with the California State 54 

'Mechanical Work - General Requirements 
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COMMUNITY CENTER COMPLEX 7,SAC 

Pipe Supported 'Pumps: 

Shall have cast Iron case, bronze.  impeller, mechanical seal; flexible 
coupling, and flanged connections. 

Single phase motors shall have built-in thermal overload protection: or a 	1° 
separate 'thermal switch.. 

'.Pump connections shall be full size of specified pumps

:SplitCase Pumps  

Pumps Shall have a cast iron Casing with smooth passageways, capable Of 	17 
- withstanding a hydrostatic test pressure 150% of the maximum pumping . : 	18 
pressure under . which the pl,IMp could operate at design speed 	Suction . 19 
anddischaigeConnections : shall allow removal of the rotating element 	.20 
without disturbing the pipingcbnnections. Provide bronze casing 'meat- 	21 

,ing,rings locked to the casing to prevent MOyement.., 	 2;2- . 	 , 	. 
• 

The impeller shall be . madeof cast bronze, accurately keyed to the shaft 	24. 
and secured With a lock nut The shaft shall be 41 .6 stainless steel,' 	25 _ 

Pumps shall have ball bearings,' grease lubricated, mounted in housings, - 
With a grease fitting,dn,the:bearing housing„ Bearing housings shall be 
duct tight With'Water::deflectors or seals to Prevent water from entering 
the beating housing. 

Unless .  noted otherwise, pumps -st;fi have mechanical seals suitable for 
the temperature and fluid handled. 

'A• flexible coupling shah be provided .with a cOupling guard to comply 
with the 'California. State Industrial Accident CodP..: 

• - 	 • 

AlliOtating -parts of the pumps shall be statically and dynamically. 
balanced. 

27 
28 
29 
30 

32 
33 

35 
•36 

38 
39 , 

Provide drain Conned-tic:ins: at all points where drainage Can odour. The : 	4E 
pump casing shall be well ventilated. 	 - 	 42 . 	- 	 . 	. 

InsulatiOn:Work:  
-1; 	• 

.44" 

General:'  : - The term "Piping" used herein, shall indlUde pipe, 'air 	46 
separators, valves; strainets; . and:fittings: . 21pply insulating cement to 	47 	I 
fittings, valves and strainers and trowel smooth to the thickness of 	. 48k 
adjacent cOverihg, covet with jacket to match piping. Extend covering on 	49 
valves up to the bonnet.. Leave strainer cleanout plugs accessible - 	50.. 
Valve and f i tting - covers may .be fabricated from the moldedpipe covering. • ' 51, 

DO not insulate flanges and unions on high temperature piping.. Insulate 	53„ 
unions and pump bodies on chilled Water lines with three heavy layers of 	54 
Mortell's No-Drip Raint,:1/16'":miniMum total thickness. 	 .55. . 	_ 	 li 

• • 	..: 	. 

Clean thoroughly, test, and have ,approved, all piping and equipment before 	5 .7 . 
installing covering. ' 	. 	 50r. 

.0 	.• 	• 	 ) , 
"Mechanical Wotk ,  Oeneral. Requirements 15A-12:. 
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Taper the insulation '45 6  to the pipe and seal the end, of the insulation 
with the jacket.. 'On insulation with vapor barrier jacket, provides 	 6: 

sealat maximum of•20'=0" on continudus pips. • 7 	. 
, . 

	

, 	 . • 
Insulation of Piping: Insulate all heating and domestic hot water supply 	9 
and return, low pressure steam supply; steam vent, boiler feedwater, and 	10 
:Low and high pressure steam returnincluding.puMped return piping with 1". 	.11 
thick; 3=1/2#:  per cubic foot minimum density fiberglass with standard 	12 
factory attached fire retardant jacket, 1-1/2" thick for pipes over 6". 	13- 
Finish entire surface of jacket With one brush coat of diluted adhesive 	.14 : 

Lap jacket seam 1-1/2" MinimUm:. High pressure steam, (above 15 Psi): 	1.5: 
piping shall be.insulated,same%aS . above, except 1-1/2" thick for pipes 	, .16 -  
through 3=1/25:2" thick for 4" and above, 	: 	, 	- .. 	'' 	17 

- 	 .. 	 . 	. 
Insulate domestic Cold water piping in the central plant room in the 	- 	19 
kitchen andin thsceiling.space above the kitchen with three heavy 	. • 	20 
layers of Mortell's No-Drip paiht, 1/16" minimum total thickness. 	 21 

. 	 , 

All domestic hot water piping including fittings and valves, exposed in 	23 
public toilets shall'be,insuiated with 1/2"  nominal thickness Armstrong 	24 	- 
ArmaTlex. . 	 25 1 	 • 

I 
Insulate all refrigerant Suction piping., chilled water supply and return 	27 
piping with1" thick, 3-l/2# per pubic foot minimUmdensityfiberglas, - 	28 

1 
with factory applied fire retardant, vapor barrier,jacket,',11/2" _ ,. .., 
thick for pipes over 0: Cover the insulation : onfiftingswith:2AayerS 
of..Glasfab.st:Ltrate.C3, in Fosters 30-36; MMM-,,or equal; 'carried 3"-Over ,: the 
adjoining pipe insulation. Finish with a,coating_of4FosterS 30-36„ . MMM, 

29 
30 
31 

:32 

I or equal 	A flap of.ths-•integral.,vapor barrier jacket Shall be Sealed 43 
with vapor barrier adhesive and the insulation_shabs,additionally :. , . 	34 
secured with metal bands. 	The 4!' wide end 'laps furnished With the 	:.' 35 
insulation shall be ,adhered over the end joints and further secured with 36 

! bands.- 	 . 	. 37 -  
- 	 . 	•. 	. 	 - 	. , 

Urethane insulation will not be allowed. . In lieu of the above, piping, 39 
except steam, including all fittings' may be, at the Option of the 	. 40 

1 Contractor, insulated with nominal..3/4" -thick 	Armstrong 620 adhesive,, 41 
Owens-Corning, or equal 	Apply insulation in,strictadcordance -with . — 42 
manufacturer's recommendatiOns. 43 

Insulation of Equipment: 	Cover the condensate 	and.all.unin7 ., 	 ••• 	• • • 45 
sulated equipment containingsteam or steam condensate with 1 .-1/2" 	- 46 

I thick 8'5% Kaylo 	. blocks securely wired on with copper clad Wire.* 	' 47 
I 1 

I Apply a 	galvanized hexagonal mesh netting, stietChed - tight,,and .1-1/2" 48 
securely fastened to the insulation .L over this apply two 'Coats of hard 49 
'finish asbestos cement,to'a total minimum thickness of 1/2"::' 	The first 50 

coat shall be left with'a,rough surface and allowed to dry before the 51 
I second coat is applied': ' The second coat shall be trowelled smooth, and 52 

finished with 8 oZ 	canva.jacket, tightly pasted on with lagging adhesive 5.3  
The entire surface Of the canvas jacket shall have a:finish sizing 	con- 54 

l Sisting'ofcine brush 664i of dilute adhesiveManholes and hay-pc/holes 5.5 
shall be made accessible by beveling off the insulation around the 	' 56. 
manhole. ,Boiler breeching shall be insulated same as above ., except 2" 57 
thick and with 3/4" deep minimum y-rib wire lath securely wired in place 58 

I • • , 	. _.' 
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24 -  
25'; 
26 

7  
2 8  
29 
30 

32  
33 

3 5 
36 

37  

J411 

COMMUNITY' CENTER. COMPT.EX .  - SAC 

before applying.  the 

. Quct Insulation: 	 lining inall . Suppl, retUtn-Oi 
mixed air ducts and plenums 'Lining'shall.be - treatedto Prevent erosion 
and shall be equal to Johns Manville "Mictobar," Owens Corning "Mat 
faced Quctlineri" . GUsten, .Bacon "Utralite" 200 with the following minimum .  
absorption coefficientsi 

Frequency (cps) '125 	, 250 500 1000 

Minimum' 
Absorption 
'CoeffiCient 0.20 052 -  0.64 0 -.87 

*Values.based on a one-inch thickness, tested'in accordance with AMIA • 
. standards, Mounting. #6. 	 - 	 '20 

2000 	4000 
	

13 

15 
16 

0.87 - 0.80 

' Line exhaust' ducts for a minimuM of 10 1 -0" from fan inlet, and 10-0" 
downstream from each ',register or grille 'Line all transfer ducts„ 
Lining' shall be 1" thick except for exhaust .  ducts, 1/2" thick Cement 
the lining in place with 100% Coverage of Fosters #8 . 1799 or 85-10 Saftee 
Duct-Tas, 3M1.#38;•eor fequal, and coat all edges andjoints..:In addition, 
on top and .sides of ducts over 20" in either dimension fasten' with stick-
lips cemented with Minnesota. Mining Co's No EC-896, Fosters, s or:egtial,. 
spaCedat-19" maximum centers both Way6. Lining thickness Shown on the 
drawings shall take precedence over the specifications. , 
Seal airtight transverse seame.of:all supply, return and exhaust ducts, . 	. 	. 
'except  thoseexpOsed'in the Conditioned•space; . with 6'ciz. canvas dipped . 
in Arabol,.MMM, Or equal. - 

Seal watertight alljoints'of aIl!dUCtwork exposed to the weather with 
6,6z. canVas dipped in Arabol, MMM, or equal, cover the canvas with a 
.heavy. clat of Posters #30-76 'or equal, no dilution, 

seam fillers and adhesives shall be incombustible when liquid or 
dry. 

Equipment Identification:  Identify each piece of equiPMent with ,a, • 	412 
permanently' attached engraved bakelite plate, 1/2" high white letters on 	43 , 
black background, for example, EXHAUST FAN 2. ! 	 • 	 41 

 
Pipe 	Identification  : . -Identify. each pipinsYsteM  and indicate th .e:direc- 	4,. 
tiOn of flow by Means of Idento Bands (Idento Metal Troduct.S . Co..) or 	 4,7 
printed labels on pressure sensitive self-adhesive cloth tape, General 	48 
Painting Co.',' WeStline,Prodcts, or W.H. Brady Co. Apply the _Markings 	

zo 

• after all painting and cleaning Of the piping and insulation is completed 	50 
- Seal tape with clear lacquer' after installation. 	 51 

• 

'Apply the legend and flow arrow  at all valve locations, at all points 	53 
where the piping enters or leaves a Wall, partition, cluster of piping, . 	54 
or similar obstruction., and at approximately 50'-0": . intervals, on pipe 	55 ' 
runs; Variations or changes in locations and •.spacing • may be made with the 	56 
approval of the Architect .There shall be at least. One.markingin each -. 57 

... 

Mechanical Work General Requirements 15A714 
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room.. Markings Shall be located for maximum visibilitTfroM expected 
personnel approach. 	

[ 

Wherever two or more pipes run parallel, the markings. Shall be.4Pplied in-
the same relative location on each 

The legend's and flow arrows shall be black on backgrOUnd_colors 
recommended ]6y; ASTM OrASA.for - material flowing 

	 12 

• 
The sizes of the lettering  and flow arrows shall be as follows 

16 Outside'D•aMeter of . Pipe 	 Minimum Length • 
or Covering (Inclusive), 	, 	size of Letter 	. of Flow Arrow 	 17. 

5/8" to 2" 	. 
. 2;--1/2" &. large 

1/2" 
:1" 

2-1/2" 19 
20 

Each hand valve on non-potable water piping -shall be labeled with a: - metal 	22 
tag stamped ;."DANGER 	NON-POTABLE. WATER" in one-quarter inch (1/4") high 	23 

letters. - 	 24 

1 1 

Guards: 
• r. 

26. 

General: Belt,drives,-gear drives, shafts; couplings, fan inlets and 	28 
outlets and running equipment shall be properly protected.loyguards as 	29 

required by the California Administrative Code, Title 8, Division of 
Industrial Safety, Sub -Chapter 7, General Industry Safety Orders, 	 31 

Articles 31 through 36, whether shown on the_draWingsor not 	 32 
: 

Construction : Guards shall be factory furnished or made of expanded 	34 
metal with angle iron framework. Guards for belt drives shall have an 	35 
easily removable section for replacement : of belts Openings 'shall be 	36 

provided at shaft ends for taking Rpm readings.  

• • 
INSTALLATION- 

- 
Piping Systems: . 

General:  Should structural' difficulties or other work such as ducts, 
- conduits, lights, etc ..,.prevent the running of pipes or the Setting of 
equipment at the points indicated by drawings, changes as authorized by 
the Architect shall_bemad0 without additional cost to the Owner. All 

.piping shall be concealed unless' .  Shotan. ot . direCted . otherwiSe.' Run exposed 
piping parallel to building surfaces with minimum fittings and Support 
to prevent -movement . .' 

43 
44 
45 
40. 
47 
48 
49 

Grade allwater circulating piping , 	and return, to provide for 
	 51 

drainage of lines and elimination of air'. . 	 52 

- 
Close ends of pipe.immediately'after installation, leave closure in 

	 54 

place 'until removal:is necessary:forCampletion - of installation, 	 55 

, mechanical Work 7 General Conditions 	15A-15. 

37 
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, 	• 
-taCh piping systeM . ShalI be thoroughly flushed and proved 
-.Connection to equipment: 

clean before 

Pipe-the discharge Of eaCh:relief%vaive, a/r Vent, backf low preventer and 
similar device to floor sink or drain. 

;Install exposed Polished or enameled connections with special care showing -  
. no tool marks or thread's at fittings. 

Use reducing fittings; bushings shall not be allowed: Use eccentric' . 	14 
reducing fittings wherever necessary to provide free drainage of lines 
and paSsage'of air. . 	, 

	

:Water lines in same trench with sewer i  lines shall be on asolid shelf at 	18 
one side of the trench, 1:2" minimum above top of sewer pipe- 	 19 

Anchors: Piping subject to expansion Or contraction shall be provided 
with anchors and expansion loops or joints as required.. Provide adequate 
guides to prevent misalignment 	Isolate pipe from anchor with neoprene, 	23 

A 
Sleeves: IhstallAMI:sleeves of sufficient size to allow for free motion, . 25 
of pipe, 24 gauge galvanized stee1 1 . %The space between pipe and sleeves 26, 
through floor slabs on ground, through outside walls above or 

 through,rOof,.and other locations as directed shall be caulked . 	-2E3 
with oakum and'mastic - and made watertight- Sleeves through the floor- . 	• 29 
in Mechanical Equipment Rooms shall _extend one inch above ,  the floor, the 	' 
spade between pipe and sleeve and between Sleeve and floor shall be 	 31 
sealed watertight At contractor's option Link Seal casing seals may be 	32: 
used in lieu of caulking, 	• 	 33-  

•:Floor e . Wall and Ceiling Plates: Fit all pipes with or without insulation 
passing through floors, walls, or Ceilings, and all hanger rods penetra-
ting : finished:ceilings with chrome plated Or. stainless steel plates. 
Openings through. Air plenums shall be sealed airtight- 	 381  . 1  

Fireproofing : The annular spade between the pipe sleeves and the pipe 40 - 
and between duct openings and ducts through all floors and walls shall be 	411  
packed with an incombustible material, Fiberglas or equal, and sealed at 	42' 
the ends with mastic, Or other suitable material. 

Valves: Supply piping . SyStemS.with valves arranged to give Complete 	451 . 
and regulating control throughout buildings .' Install valves so all . 	461' 	. 
parts are easily accessible and Maintained. Install globe valves in 	- 47 
horizontal lines.with.SteMS horizontal and to close against pressure. 	48 

)1: 

Hangers'and-:SUppbrts: ' 	 Sd 

• General: Support all piping so that it is firmly held in place by approved- 52 1; ! 
iron hangers and supports and special hangers as required. -Rigidly fasten 53 

. hose faucets, fixture stops:, and Similar items at ends of pipe branches to 	54 
- the building construction. All hanger material .  shall be approved by the . 55 
- Architect before installation. Support no .piping by any 	tape, - .56 1  . 	. 	 - 	11 
wire, rope, wo00,.or other-makeshift devices. •'Piping shall be_iSOlated 	57 •  - 	 1 

Mechanical Work - General Requirements •15A-16 
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19 Rod-  Size  
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from the building structure as shown on the drawings 

Ail hanger components' shall be . Kin:-Line,: Grinnell, SuperStrut , or 
. equal. Unless noted on the drawings, hangers Shall be as follows: 

Vertical Piping  f: Grinnell #261 clamps attached to the Pipe above each 
floor, provide with . lead or Teflon liners on copper ,tubing. Provide 
additional support at ; , base.- of cast iron risers. 

individuall Suspended Piping  : Kin-Line 440, 440' F With threaded rod; 
. 	• 

Vide E-Z IsOlirier neoprene isolator for all drainSillated piping. All 
'hangers on supply and,'',keturn. piping':, handling heating" ho t Water or stream 
shall :have a swing: cOnneotOri at point Of supPort. • 

• 
Trapeze Suspension:  ..KinrLine,,Channel in acCcirdance .with , manufacturer's 
published load ratings : No deflection to exceed ,.1/180 of a,-,-span.:'• 

Trapeze Supporting' Rod's:- Shall' have a safety faCtor ,  of 5., securely • 
anchor to building 'structure. 

• . 
Pipe Straps: Kin-Line 1412 With 418 neoprene isolators for copper tubing. 

Concrete ,  Inserts : Super-Strut C-302 continuous insert - .or• C7452 spot 
• 1 , V insert: Insert nuts AC-100. 

Pipe SuPPort and Hanger Spac 	Schedule: 

34 . 

36 

Type of Pipe  

Steel Pipe 

Copper Tubing 

38 
39 

1-1/4" to 
3" Dia. 

1" Diameter 
Or Under 

- 1/2" Diem. 
and over 

Cast iron 

Suspend rods from concrete Anserte:. , with,  removable nut „rwhere suspended „ . •• 	 . 

On inSulated • pipeS install; the hanger's on.' the aUtaide of the - .pipe covering 
and not in -contact with --the. pipe. • An 18 gauge' 'galvanized sheet . iron 
shield, minimum length 8", Shall be installed between, the covering and 
the hanger whenever hangers are installed on the outside of the • pipe 
covering. 

Mechanical Work - General- Requirements 	15A-17 

52 
53 
54 
55 
56 

, • 
: Pipe,  Size- 

- 	_ 
-2'1-  and smaller' 

- -1/2" to 5" 
67' to A" 

• 25 
26 

28  
29  

31 - • 

33 

	

3/8" 	 21 
1/2" 

	

5/8" 	 23 



• " 
20, 
21' 
22 
23' 
24 

" 	• 
26 

?8  
29 

31 

33; 
3.4 35 ,1 

• 81• 
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. 
• Burning'• or welding on 6 y StrtctUral member-may only be done if approved . 
by the .Ardhitect. 

No 'valve or piece of equipment shall be used to support the 'Weight of 
any : pipe . 

- 
•of pipe .Provide ,a::8UppOrt or hanger-cIose o each change of . .direction 

either horizontal' orvettidal,' 

, Service. Markets: Mark the location of each plugged or capped pipe With 
e, round, by . 24.":' long concrete marker, Haley Mfg: Co. , Lodi, or equal, 

set: flush 'with finish gracWWith engraVed 'brats plat& identifying-stub. 

SUBMITTALS  

-maintanance and Operating Instruction's: Furnish two complete sets of 

.'FinalinSpection will 'riot 
indexed, 'Start 'compiling 
Operating and Maintenance 

be :  made until,booklets are' approved' by 
the data upon approval of 'list of 'material's. 
instructions bound in a hardboard binder and 

Architect. - , : 	 • 

- These sets shall _incorporate' the .:following: , 

Complete operating ±nstructioñs, for each item of heating, ventilating, 
air Conditioning, and 'plumbing equipment. - 

Tett:data' and air.  balancing reports as specified. 

Typewritten maintenance instructions for each Item of equipment listing ' 
in detail-  the lubricants -to be used, frequency : of lubrication, , inspections 
required, ad jUstment:.,.. etc . 	 •. 

Manufacturer ' p, bulletins . with parts numbers, instructions, • etc , for, 
each item of. equipment, properly stripped and assembled, 

•TemperatUre:oontrol diagrams and literatUre. 

A complete list or schedule of all major' valves giving the number of the 	•2! 

valve, location and the : rooms or area controlled by the Valve... Permanently 43. 
tag each valve, with 'lubber to •match sdhedule. 	 44: 

-,- 

Post , service telephone numbers and/or addresses in an appropriate' place . 
as designated by the Architect.: 	0,• 	• 	- - 

- 

	
• 	 ' 

As-Built Drawings: ' The:Contractor will be furnished with tWO.'(2): 
sets of White printS:pertaining to mechanical work showing all items of.' 
work furnished by this Contractor on•Which he shall indicate the loca-
tions of all 	ions as the . work progresses. These .  shall be 
returned to the Architect when completed so that he can record the data 

Shop Drawings : Unless specified elsewhere,  sUbmit 7 copies of shop . draw- 	55" 
ings, equipment lists, or other submittals for approval prior to . execution' . 56, 
of -  work.' 	 5,71 



'Water, drain,.or gascOnnections o . equipment shall Match connected 
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; Heating, Ventilating 'Se 'Air'COnditiOning 

SECTION 1.5B'-.HEATING, VENTILATING AIR CONDITIONING  

' RELATED DOCDMENTS 

The general provisions of the contract, including General Conditions and 
Special-Conditions,.apply to the work specified in this SectiOn4. 
Applicable . provisionS,Of.SectiOn 	Mechanical Work GeneralRequire- 
ments, also 

DESCRIPTION OF" WORK 14 

Furnish and install all heating, ventilating, and air conditioning work 	16 
indicated on the rawings and described herein Also any incidental 	17 
work not shown Or specified that is necessary to pro!vide the complete 	18 

, , sYstems,.. 	 19• 

GENERAL '. 21 

Guarantee and Service 	Provide any service incidental'to - the proper' 
performance of the teMperatUre:cdntror , SysteM according to the pro-
visions.of Section 15A. 

23 
24 

•25 

Coordinated Layouts : - -Prepare and submit to the Architect', upon request, ' 	27 
large scale coordinated Compoeite:layoute . Showing Oniboth'planand 	 28 
elevation all ducts Piping and Conduits in cOngestedareas -Such as 'fan 
rooms, ceilings, 

. 	• .  
shafts, and equipment rooms. Show all mechanical 

and electrical services on each composite drawing. Check srouting of 	31 
all ductwork on the job before fabricating:: Report any discrepancies to 	32 
Architect : No .extra'cbst . will,be allowed for failure to conform to the 	33 
above., 	 34 

It 	
„ 

shall be the:.tesPonsibitityjof the Heating, Ventilating and Air._ 
Conditioning Contractor to coordinate the other mechanical and electrical 
trades so that the complete job is neat and in conformity with plans and - 
specifications.' 

MATERIALS  

Pipe and Fittings :• See 'General' Requirements Section for dielectric ' 
fittings and pipe •protection. 	 • 

43 . 
44 

. 	. 	. 	 . 
Hot water and chilled water piping: Schedule 40 black steel Pipe, 	 46 ' 
ASTM A-120: Fittings shall be'llibcO standard butt Welding.type'conform . 	47 

, 

ing to A.S.A. Specification. 816.28. fateat standards;:except that fittings 	4e 
2" and Smaller and local exposed connections to equipment Mali be 150 psi 	49 . 	. 

'malleable screwed:fittings.' 	- • 	 50 

Air vent discharge piping 	TITP61....-hard Copper tubing With wrought 
copper fittings. 

52 
53 

36 
37 
38' • 
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- Condenser water piping shall.  be  Schedule 40 galvanizedsteel pipe With 
threaded 150.boUnd'galvanized iron or black cast iron fittings or 

- ViCtaulic fittihgs.. 

Condensate drain piping 	Type DWV copper tubing and fi -4.4(gs or . 

• 

0: 

12 1 
'13' 
• 1-4 

- 	15 

17 
18 

20 

' Schedule 40 galvanized steel pipe and galvanized malleable fittings 

.Stead piping, including condensate return, pumped return.  and steam vent . : 

.Schedule 40 black steel pipe with welding fittings, Tube Forgings, 
conforming to A.S.A. .Specification B16.9, 	latest standard.. 	All:changes .  
ih'size. shall'be made with eccentric fittings. 

• • 	. 
Expansion Joints: 	Furnish and install expansion loops or Joints in the 
steam'orHwater lines as 'shown or required with anchors and guides as 

, shown or required for the proper operation of the expansion loopsor . 
:joints.. 

- Fans: All fans.Shali be AMCA-iabeled'.. 

. Bearings shall - beSelf7alighlilg,.enclosed, ball or roller , , 
accessibleforlubriCationi.Unless-specified otherwise. 

• 
.All . fans exPosedtolthe weather shall be provided with . weep.holes at the 27 
bOttortiofhecaelhg. and..Heiesite'VR 50 coating On Wheel and inside and 2E3 
outside of Scroll. . 	_ 	, 29 

Each ceiling'pr.wall..Mounted fan shall havea:Mtati-SPeed switch and • • 31 
integral backdraft'damper. 32 

Provide access door 	for fans or motors'mounted in ductwork: 34 
1 

Provide bird guard and prewired disconnect switch on each - rOof_mounted 
fan. ' 

Mount all fans so that they are. completely Isolated from the building. 	39 

. Roof' fans shall be -prime Coated: 

• , Fan motors mounted in the'air-stream shall be totally enclosed. 
	 43 

Supplyreturn or exhaust fan cabinets shall be completely lined with  
VT' thick, .11-1/22 1bS. density acoustic insulation securely ,cemented in 	• 46 
place with all joints and surfaces treated.to prevent erOsio6.. 	 47 

•.1 Fan. Drives:. All supply, return and exhaust fan drives shall be Dayco,- 	' 49H 
Browning, or equal, drives.forHA or . B belts with :a rating of 1.5tinies 
motor horsepioWer.': 	 51)  

A 36 
37 

53 

1 
• 

Minimum pitch diameter of driver sheave shall: be.3"'for'"A!' belts and 5 1° . 
for "ir belts. 	• 

Heating, Ventilating & Air . Conditioning - 15B72 
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, 
Filter Ga9eS: Furnish and 
Dwyer No.25 	gage.:.. 

•Filters:  

A 

install for each bank of air filters a F .W. 

Filters shallbe...a6..sbownon, the .  drawings, 

COMMUNITY CENTER COMPLEX 

' Motors of twenty-five, horsepower and less . shall have. adjustable :pitch : 
sheaves, with the imidpoint of the adjustment range .equal to the RPM 
requirement of fan, this Shall include propeller fans with belt drives .. , 

. 	- 
Motors larger. than twenty-five horsepower shall have ,non-ad]ustable . 	, 	. 

Change, at no extra cost to Owner, the size of the non-adjustable sheaves 	12: 
to Obtain the desired air quantities 	 ' 13 

Submit for approval complete data on . drives proposed, along . With fan data,  
showing section, length, and number Of belts, pitch diameter of driven 	..16 • 

. sheave,. and MaXimUm.  and minimum pitch diameter of adjUstable. or . driVer. 	17 
SheaVa: 	 18 

20 
.21 

23 
24 

Mount filters in 'air ' tight _ ,frarrlee furnished by the filter' manufacturer, 	25 
installed in accordance with manufacturer's recoMmendations. 	 26 

Provide ,temporary filters for all fans that are Operated during cOnStruc- 	28 
:don; after all construction dirt has been removed from the building. 	 29 
install new filters at no additional cost to the Owner. .-This. 'requikeS two 	30 
sets Of . filters.. 
Sheet Metal Work: Construct and -install all sheet metal in accordance 	32 
with latest ;,ASHR.AEarld: SMAcNA recommendations: : ,Provide variations 	. 	33 . 
duct ' size, and additional duct fittings . as required to . clear = obstructions 	34 
and 'maintairi.a.learandes,:.asepproved by the Architect, - :-atno extra cost 
to the Owner. DuctWOrk .  ,Shall be made' of commercial 'grade Of galvanized 
iron. 

PrOvide driVe_slipor equivalent flat seams for ducts whe_re. necessary 	39 , 	. 

due to space limitations. ..On dUdts, over 18".: wide, install tie rods. or . ' 	40 
1" x 18 gage vertical internal braces .  at 34" centers longitudinally and 	41 , 	-, - - 	. 	 . 	_. 	. 

. 20" --CenterlaterallY: 	 - 	• ' 4. 2 

. Ductwork exposed in conditiOned space' shall haVe all .jOint's -and rein.= . 	44 
forcing On the inside' Of the duct, within the thickness of the lining. • 	45. 
.Exterior shall .present a, neat, : finished . appeararice.:Runouts to grilles 	4 • 
registers4 or diffusers on exposed 'ductwork Shall .  be the same size as y 	47 
the outer perimeter ' of the flange on the -grille,' register or diffuser: 	48 -  

: 	 ;*. 	 , • 

The throat radius of all bends- shall be 1-1/2 times the width of the duct 
wherever possible and in no case 'shall the throat radius be less than one 
width.  Of the branch duct ... Provide square 'elbows ,  With Titus or HER double 
thickness turning Vanes where space does not permit the above radius; or 

: where square elbows are shown; 

Heating, :Ventilating & Air Conditibning ;15B-3 
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- The Slopes-  of transitions shall be approximately one to five and no
abrupt Changes or offsets of any kind in the duct system shall be 
permitted ' 

, Provide Ventfab flexible connections on inlet and outlet:of each fan, 
- Ventglas if exposed to.weather: . 	 10 

Round ducts.  with equivalent effective cross sectional areas as 'determined 	12 
by ASBRAB Guide,. latest edition, may be used in lieu of concealed - 	'13: 
'rectangular ducts shown, space permitting. 	 14 . 

Seal all seams around fan and coil housings. airtight with 'white ."Hydro- 	16 
seal!' Fostera Caulking compound.. 
	

17 

Duct size shown on lined duct is the outsidediMensidn. 	 19 

Provide Ventlok access .  doors with series 100 hardware forconvenient 	21. 
access to all automatic dampers and other.componenta;of the system. 	 22 
ProVide.Ventlok #310 latches and 4260 hinges on all personnel aCcess . , 	23 
doors.: 	• 	' 	 24 

ProvideAlentlok'#699 test holefittings where indicated... ,  

Paint inside of ducts, visible:through'grille, dull black. 

Fiberglas ductwork will not be allowed 
. 	 , 

Kitchen , hood.exhaust dUctsshallthave.clean-out access doors spaced 	 .3 .2 
10'-0" maximum They shall meet City of Sacramento standards and shall 	33:. 
be watettight:and:arraPg944:;or  easy cleaning and draining. 	',, • 	•34 

• 	• 
Ducts shall clear combustible construction by 1/2" miniMum. 	 36 

Ceiling Plenum Barrier : St. Regis Sisalktaft Pyro-Kure 615 Koppers,.br 	38 
equal, sheet .fastenedtb . the ceiling and overhead construction to form an 	39 
airtight assembly Adhesive Shall be Benjamin Foster8520. All materials 	40 
shall. be  -nOn-combustible . 	 41 

Underground Ducts: CementasbestosAir duct, ' with standard fittings 
and neoprene sleeve •couplings with stainless steel straPs. • 	 14' 

In lieu of the asbestos-cement fittings', Contractor may install 22 gage 	46' 
sheet Metal fitting . .completely 'encased in concrete, 6" minimum thickness 
all around the duct, 	 48 

Bed the entire underground duct system in 4" deep sand, with a'layet of - 	50! 
6 mil viscosine . comPletelyenVeloping the duct, backf111the trench with 	51 ., 
Sand. - .  14rap,Viscosine around , metal.fittings.)2e.fOre pouring Concrete. - 	.5Z 
Tape VisCoaine joints withlongitUdinal-seam on top of pipe Entire 	53'.: 

'installation 'shall be watertight. .  . 	 „ 

26 

28 

30 



.,_ 

painpers4  . All damPers ;automatically controlled by damper motors are 	. 	5 	' 
.. 

 
'specified under "Temperature 'Control Systeil" exdept those stiecified with 	6' 

• items .  of equipment. .- 	'. . 	 . 7 	, 
, 	.. 	 _ 	

•• . 	 • 	, . 	.. 
Provicle . 	- 	' . Opposed blade manual aamp'ers at each branchcduct 	 9 
connection and at locations indicated on the drawings and where. necessary 	10 
to control air .  flow ' for balancing: system. Provide Vent lek' Durodyne or 	11 
equal, regulators; : Providean 'opposed blade balancing damper in'each 	12 
zone .supply 'duct. :-Damper; blades :  shall . be 16 gage minimum galvanized 	. - 3 
steel with 3/8" - minimUM ,shalt; - 10":Maximum blade width. 	' '. . 	 .14 

'COMMUNITY CENTER COMPLEX SAC :2 

Provide an access panel or Ventiok flush type damper -regulator on 	 16 
Ceiling or wall' for each concealed damper. 	' 	 17 

-Install:fusible link fire. dampers full size of duct at 'points where.. 	19 
shown or required. Fire-dampers shall be furnished with fusible links 	. 

:and chains'and Shall meet' all requirements of the National Board of Fire 	21 
Underwriters; this shall include the 10 gage 'steel plate sleeve., Where 	22 
required, at fire, walls. , ,j!rovide one fusible link for .:each 6 square 	. 23 
feet of daniper, or ,fraction thereof. - 	• 	 ' 	 ' ' 	 24 
• 
Provide '10" x 12" .  minimum access doors in ductwork and furring for easy. 	26 
aceesS to each fire damper. 	 27 

Grilles and Diffusers' 'i Provide all Outleta With gaskets and'metal 	 29 
grounds' and install so-that there will' be,no- streaking of .  the walls or 	30 
ceilings due to leakage,MStandard grille frames:may be used 'in lieu of 	31 
metal grounds 	Submit .details of .Metal grounds„forapproval. Duct., 	 32 
cohnection'to ,oUtlet on exposed duet shall be full Size of . outer pen- 	33 
meter , of outlet .flange.: - 	• - 	 , 	• , 	. 	' 	. 	34 

Furnish all' diffusers, registers,' and qrilles with off white baked enamel 
finish or :black anodized aluminum as indicated on the drawings 	 ' 

• - 
Grilles and diffusers shall, ,match -.a 11 qualities , of those specified, , 	39 

• 
including appearance,-throw, , hoise level, adjustability,' etc 	 40 

, 
Provide each extractor damper 24" or more in length .with 'a roller 	 42 
bearing . support at free . end; submit detail. 	 43 

Anti-VibratiOn Bases and Hangers: ' Refer to SectiOn '15A and the drawings 	45 
for vibration cOntrol." 	 46 ' 

Air Conditioning Units:  Fahs,shall be equivalent to tlass I, iholuding 	48 
wheel, ,shaft, bearings, and scroll .rated to :3-1/2" :static pressure. , 	 49 
'Provide stabilizing damper .on. fan- outlet. . 	 - . , 	 50 

• , 

Coils shall have 5/8" diameter copper tubes with 'aluminum fins. Tubes 	52 
shall be a minimum of: 0.025" wall thickness. Fin spacing shall be 	 53 
equivalent to 8 fins per inch. Casing shall be galvanized. 	 54 

Insulation of 1-1/2 lbs. Per•cubic:leot _density shall be 1" illiilimUm 	 56 
thickness throughout the eabinet, including the fan secti6h,' :having 	 57- 

, 	• 	• 
: 	 • 
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Furnish and installsa Complete charge of refriqerant and lubrication 	52' 
for the system, Replenish all:refrigetant -andoil lost fot'a period of 	53 .1  
one year without charge to the Owner:. 	 54, 

Package Air Conditioning Unit: Shall be completely self-contained type 	561 
including Compressor, fans,filters,'StarterS, and automatic controls 	51 ' . 	, 

Heating, Ventilating & Air Conditioning 15B-6 
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, 	 . . 	 . 
- both-thermaland'acouStical qualities. Insulation shall be securely . 	

. 

._ 	. cemented to the panels with all joints and surfaces treated to prevent 
—erosion. .Drain pan shall also be insulated, 

Drain ..pen shall be-qalyanitedand internally tteated-with,a,heaVy layery 
• of mastic. -.. It Shall extend under the cooling coil, including Coil' 
connections and any module extending beyond the cooling coil 

povide access paneIs : or hinged access doors for Convenient filter: : 	:13' 
removal and for convenient access to all components and compartments and 	14 
as shown. .. 	 . 	 .15 	. 

Fan motor shall be 1750 - ..14.1 maximum, V belt drives as specified herein, 	17 	: 
' Fan Motor shall be mounted on an adjustable motor Mount furnished by 	ie 
the manUfadturer, Drive guard shall comply with California Division 	49 
of Industrial Safety,. • ' 	 .2p, 	. 

j ,  • 
, 

Seal all joints between sections with mastic and made airtight, 	 • 22 

'Extend,lUbriCation,fittincis to a . point easily accessible and visible... 	.24 

	

..,..- 	. 	. 	. 
Discharge mixing dampers on multi-zone units shall have rubber edged i 	:26 

' blades including blade ends, damper frames shall be sealed airtight to 	7, . 
duct... Dampers Shalt be Pne0Maseallt0B-.1001:astanufactuted:by Pacific 	28 
Air Products... 	'. - 

Package Multi-ail-M. Air conditiOning. Unit: Air conditioning unit shall . 	.31 
be 801f-contained of the Size and capacity as scheduled on the drawings : 	-.3* 
Each unit Shall include insulated casing, single hermetic compressor 	3... 	• 
with internal unloaders, cylinder liners, spring loaded discharge valves;. - .34 
condensetscoils; fans and drain pan 	Filters shall be . asq)reviously 	35 
specified .: Eachrefrigetantcircuit shall.  include. preset thermal ; 	' ' 	30 
expansion valve, filter,drier,.flisible.plUb„liquid line, shutoff - valve, 	31 
dual pressurecontrails, crankcase heaters and sight glass, Provide. 4 	38 
separate refrigerant circuit for each cOmpressor. Provide a heating 	39 
coil as scheduled, Unit shall include time delay relay or similar means' 	0' 
of preventing short cycling. 	 41 

Units shall operate without undue noise or vibration, -  Compressor ., fan 	0 
and motor shall be isolated from the cabinet with vibration mounts, 	 44 
Complete detailssofassembty shall be submitted for approval prior to 	45. 
manufacture, 	 46 

-.. 

All ,wiring within the units shall be provided by the unit manufacturer 	48' 
and shall conform to the requirements of the National Board Of Fire. 	49 
Underwriters. 	 • 50 

10 
11 
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•Metor'statter.shall be installed Under the centrifugal compressor manU 	5 
lecturer's recommendation to provide completely automatic operation of 	.16 
the Centrifugal refrigeration system with 30 minute time;delay„between 	• 7. 
stopping and restarting: 

Refrigerant and Oil: 	Furnish a complete charge of refrigerant and Oil ;  
Li, 
12 

this . charge . guaranteed for one year's operation.. Furnish any amount 
required during this period at no extra cost to Owner,. 

.Insulation: 	Refer to Insulation Work, General Requirements section. 14- 
Insulation shall be applied:t0,areaS designated byjnanufacturer....Any 15 
surfaces' showing - eVidence-offsweating after the chiller - is'in Service. 
shall be insulated. 

16 

i 
Installation: 	Furnish the service of a factory representative for a 19 
period of fifteen working days to advise on the following: 	' 20 

■ 	 • • 

1 

Test the refrigeration system under pressure for leaks; evacuate and 22 	. 
dehydrate the system by the use of a high .vacuum pump. 23 	• 

. 	 . 	, 	• ,11 
Charge the system and instruct the operator of the machine on proper 25 
care and operation. 2 	1  

6  

Electric Heaters:: buct ..-elementsinstalled in the ducts,WhereshoWn, ... 28,I.  
coMplete:withTreMote cOntactors,.s11,U.L, labeled. 	Contactors shall be 	. 0: 	. 
readily accessible within .03P of floor., 3 0. 

14-eaters shall be interlocked to Operateonly,Whensupply fain4;ispp.„ 3.2; 
Heaters shall have capacity as noted on . the'drawings.- 	Multi-circuits 	. 33,1,.. 
shall be prOVided,where'scheduleth. 	Thermal cut-out shall be built into 3* . ' 

:eaal,Oleater.-4-- 351 	• 

Baseboardileatersshall.be 'complete With thermostat section for each room 	37; 
! and'ashoWft, end Sections for finished installation, Shall be ILL.' 	38 
• labeled.' 	 391! I  

Rot: Water Boiler:„ 	.  4 
41 1  • '(See  AIternates) 	Furnish and install water tube boiler with a capacity 

as noted on drawings. 	-Boiler shall be manufactured in strict accordance ' 21 
with the ASNE Boiler Code, 125 psi Operating pressure...Boiler shall be 
constructed of welded steelboiler plate,.Witlyadequately . si.zedwater•legs 

43, 
44, 

.and tube headeis 1 1 :providing proper. internal water circulation. 	Water 45 

' 
	

tubes shall be- 12 . gage.steel and 1-1/2" diameter minimum and shall be 46 
easily replaceable 	' BOiler - shall'halle a minimum ol..5:.;0 square feet of 47I11  
surface per boiler horsepower :- 	• 4-8 

Boiler shell shall be furnished with an adequate number of. tappings and 50.1 
inspection openings to facilitate boiler inspection and cleaning, 	The 51i 
entire tube area shall:be'eaSily accessible for cleaning through cleanout 52; 
openings .. Access openings are to be arranged for visual access to combus- 53 
tion chamber and burner. 	• 5411 

' 

, 
Boiler'shall- be Of the bent tube'designcoMplete with an - insulated metal 56 r 

jacket, consisting of not less than :2-1/2" - thick minimum Fiberglas 57 I 

Heating, Ventilating & Air Conditioning 15B-8 
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insulation and a 16 gage'rust'resistant alloy steel Casing pointed with 
suitable heat resisting primer and lacquer.; The combustion chamber 

shallbeelined with 2,1/2" high temperature insulation:board or re-: 
'frattory, Complete 'jacket and insulation Shall be'readilyremovable' .  
and reinstalled if necessary. 	 9 

Boiler shall b furnished with the trim and controls herein specified'. 

Gas and oil'burner Unit shall be UL. labeled, forced draft ., pressure' 	13 
atomizing type for,natural gas and #2 fuel oii.- 	 ' 14 

Boiler Controls:  '(8e.eAlternates) '.The_follaWing Controls shall be inStal ,  16 
led'on'each boiler as a MiniMum:. 	 17 

• disc gdides•inthe pressure Side, The ASME rated-Output of the relief' 
Water :Relief Valves':  Shall be of tbe dual bet; spring-loaded type Without 10 

. 	. 	 20 
valve:shall,be not less than .80% Of the boiler input rating, Pipe each 	21. 
indiVidUal discharge to floor sink from each discharge Opening,- -- 	 22 

. 	• 	, WaterFeeder:.:  Shall be McDonnell and Miller 53,2 watts or,equal, With . 	. 	. 	 24 
auxiliary low water cutoff:,.. 	 2$ 

Firing Control:  ..MOdulating type for both fuels With loW fire'start, 
, 	. - 

Alarm  Bell  :• . With silencer switch to sound-on-flaffie failure, low water 	29 
and high temperature, with indicating lights and relays-for reMote 	 30 
annuciatiOn of these ,faillireS. • ! 31 

Low WaterContiol:.'M&M  #157M-M,H'i or .eq: -,manual.reset ,Unit Shall mounted by. 33 
boiler manufacturer:atlowest.permissible.water ],eYel.... Fit the low , . -:- 34' . 	, 	, 	. 	•, 	.. 	, 	. 
Watertontroljwith'a 1:" Volved,drein to permit'periodia'ManUal checking. 	35 

Temperature Controller':  Phall be an adjustable operating temperature 	37 
control, . :':::'---. : ': to maintain the operating temperature at the .. 	 w. 	38 
predetermined setting. 	' 	 39 

High Limit Control:  'Shall be OH #L4006E Mercoid'or- eq. fte shut 'off fuel to 41 
the burner when the temperature in. the . bOiler reaches a predetermined 	42 
maximum; not-to ekceed'200° F. The fuel •Control'valve or the high-- 	 43 
limit control' Shall require manual resetting when'itOperates due to 	44 
high temperatUre'condition. 	 . 	 45 

Auxiliary Gas Valve:  peneral Controls 1(3 MLH or eq.piped inseries:.with 	47 
and wired.to operate in.':uniSon' with 7 the'norMally furnished automatic fuel 	48 

Ultraviolet Flame Scanner:  'Ignition assembly for both fuels,with.program 	'50 
type combustion: control providing pre post purge. , 
Water iPresSure Gage and Thermometer:  Shall be provided at or near the,. 	52 
boiler outlet and to indicate pressure and temperature cOnditiOnS.- They 	53 
shall be readily visible from the operating level.. Provide a tee on 	54 
Preseure tapping with . a cotk for 'test gage, Thermometer shall be in a 	55 
separable well: 	 56 
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Controls  : Shall be set and adjusted by an authorized representative of the 15' 
boiler manufacturer or bU±ner - control,ManUfacturer and a complete Control-
diagram of permanentlegible' type, togetherwithsn operating manual giving '7 
complete boiler operating instructions shall be .  provided prior to operating ' 8 
the boiler plant. 

Cold Water. Make-Up • Set:  Provide for each boiler . and :chiller.a. cold water 	14 
make-up set including Gate valve, check valVes,. union,'pressureYtype vacuum 12 
'breaker, .Mueller #149001 Watts or eq„,, regulator With strainer,' . Provide a' 0 
Mueller #11-9007 watts,_Or-eq., relief valve on chilled water system:. Make- 14 
up Set. size shall be as indicated on the drawings. 	 1, 5' ,. 	. 

Breechings and Flues:  Main boiler staCk shall be,a prefabricated  
sectional type listed by Underwriters' Laboratories, Inc.,.as manufactured ' 18 
by the Van,PackerCo Division of the Flintkote Company; Model H.T: : 	• 1,9 

' 

.o 
.-. 	, 

Breechings Shall be.  #I0 gage steel with all joints welded gas-tight. , 	 37 
Insulate as previously specified .• 	' * 	 ' . 	 ..3e 

.. 

Draft Inducer 	See Alternates.) Furnish and install as shown an induced 	46 
draft fan complete With controls * and_all'necessary appurtenances 	 0 , 	. 	 . 	. 	... 	 II 
Expansion Tank: -  ' . 	 . 	 0 	• 	11, 
Furnish and install as shown on drawing's .Ex-trOl pressurized diaphragm 	43 
type expansion'tank' . cotpletewith . sightglaSs. . It shalfbe'lactory .  Pre- 	4.4 . 
charged and.shall-be-ASME.  stamped and certified 125#,,andtd operate at 	41 
240°F. The aboveto be American Tube and Controls orC.R, Bernstrom or. 	46 ,  
equal, 	 • 	.. 	 47 

' Fuel Oil System  (See Alternates)Furnish and install outside below grader 	49 A. as ShoWnion - the - drawings,'UnderwriterS' label tank with complete acces7: 	50 
sorles as:specified-or shown on the drawings. Tank shall be black steel., 	51; 
all welded construction. 	 52 

•Tank .  shall .  be  shOp.  painted on the outside• withtwo coats Of Farbertite- • 	54. 

1 1 
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Ba:Ch stack section shall consist of an insulating refractory wall encased • 	21 
in - a . corrosion-resistant metal jacket .  Insulating refractory shall 	22 

. centriftgally_Spuhint&the metal jacket... SlUmpedor:poUred mix 	 23 .• • 	- 	. 	•• 
acceptable:. 	.. ••. 	 •.• 	• . 	 24 • . 

, Assembly Shail)pe . made by jOining-stack'sections:withSiliCOne joint cement' 26 
and covering joint With corrosion-resistant metal drawband. All above 	' 	27 
material shall be Supplied by the stack manufacturer. ,Total height shall 
be as:shown.on drawings ., with lateral and/oryertical.support as recommended 
by the stack manufacturer . Installatidnshall . be made in accordance with 	30 
specifications of underwriters' Laboratories, Inc,, , and the ManUfactdret. 	31 

• • 	 • ,. 	 , 
'Stack for steam boilers and domestic water heating boiler shall be Dura 	' :35 
Vent or Metalbeatos flue complete All joints shall be gas-tight. Provide 30 
weather-proof flashing at roof Terminate with Breidert- -Type /:flue cap. 	35 

• ”,1 1Bit0Mastic, or eq.., in strict 'compliance with mfg.'s recomMendations. 



, . 
, Cap on Stick gage .pipe in manhole shall be Emco-WheatonA-0752, OPW, 
.6r equal. 	• 

COMMUNITY.  CENTER COMPLEX 7 SAC 

• 

Exercise care'ATi'lplacing tank to preVent:damage.td•paint repair a 
.before tanks  are covered. 

• - , 
All openings in the tank shall be tank flanges bent to contour of tank 
and welded in place. -:Openings for waterdraw-off and foot valva,extractoi-
shall be double tapped bushings 

Foot valve shall be "Circle Seal" type #P585, 3/4" size, as made by . 
James; .Pond and Clark 	Pasadena, •California, ' bk.,- or equal. 

Fill box shall be Emcci-Wheaton A-0571, OPW, or equal), 3" ironbody 'flush 	15 
fill box.. Cover shall haVe'"Diesel Fuel" stamped in plate.. 

	
16' 

• 

	

-.Tank gage Shall be Liquidometer Senior OPW, or equal, with dial 	 la 
graduated in . gallons . , complete with tank assembly, low level alarm . 	 .19 
contraCts, and . ..conduit. - 

 
•2Q , 

22 
.23 

Vent pipe shall terminate in a Emco-Wheaton A0785, OPW, or equal, vent 	25- 
prolector, 	 above grade:. 

. 	. 	- . 	. 	, 
Suction, return and water draw-off Piping shall be Schedule 80 extra 	- 28 . . 
strong black steel and,shall be made up with 300 psi malleable iron 	 29 
Screwed fittings. 	 • , 	 .- i 	 30 

. - 
Fill and vent piping shall be Schedule 49 black steel with malleable; 	32 
iron fittings except that portion ofthe vent pipe exposed above grade 	33 
shall be galvanized . ::' 	 . 	 34 

All pipingahall : slopeAiniformly,back to tank, minimum slope 1/8" per 	36 
1' 70".' All connections at tank shall be made with swing joints 	All 	37 
screw connections shall be made up with litharge and glycerine, except 	38' 
capped Connections.' All Piping under ground shall be wrapped, see 	 39 
Section 15A. 	• 	,• 	 40 

Fuel Oil pump shall beas schedule on drawingS. 	 42 

Furnish 500 gallons of fuel oil for testing. 	 44 
• 

  

, 
All SuCtion and Return Piping; before being . connected to tank, shall be • 	46 
tested to a - vacuum'of twenty -eight inches (28") and Shall maintain this 	17  
vacuum for 12 hours; A Minimum of 10 gallons of fuel oil shall be 	 48 
poured into the top of the vent pipe. After this has been allowed to 	49 

, 
drain, smoke shall be gently blown through the Vent to prove the absence 	50 
of any traps or restrictions. 	 51• 

,.. 

Tank shall be tested to five pounds (5#) air pressure before any piping 	53 
is connected and Shall hold this pressure for 12 hours without any 'cirOLD 	54 
in pressure showing on the gage 'If tank shows any eVidencaof air 	 55 
Leakage, it will be .rejected and tank shall be made airtight at the 	 56 
above pressure before it will be accepted. 	 „ 	 57 
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, On CoMpletion-of-all Piping, the entire system shall be tested to.fiVe i 
yoUnds,15#YHprettureand . shall hold this pretsurefor12 hours without 
any evidence af - leakt.: , The Engineer shall be notified48 hours before 
the above tests are 	'At completion, the Contractor for 	dieter, . 
Oil storage system shall furnish a written guaranty that the entire system . p 

..willipperate-free.from defects and that he will replace or repair to the ' lc) 
satisfaction of.theEngineer, and without cost to the Owner, any part or 	- 11 	-• 
portion of the Work that fails within a period of two (2) years after 	1,2 . 	' 
final acceptance; provided such failure is due to defects in materials 	13 
-and/or workmanship. 	 14 

. 	, 
DamatiCHoit Water Boiler &• Tank 	Pacareq.Indirect Water-Pak System fac-• 	16 	. 
.tOry assembled and wired with inter-connecting piping and 'controls. The 	- 17 • bil,ly. field Connection requirements shall be the cold water inlet; hot 	ls 
•.water outlet-, fuel, electrical and vedt. The indirect Water :heater 	 19 
: shall bemanufactured'andstamped'in strict accordance with ASME.Low 	26 ••I Pressure Heating ,Boiler .COde;:'Section IV. Heater water, tubes shall be 	21' 
easily removable and replaceable without requiring welding or rolling 	22 

, 
!Iiile Water heater shall be furnished complete With One or more indirect 	24 
heat exchangers installed in the upper - drUm . of boiler, heat exchangers -, 	25 	' 
capable ofabsorbingjO0i . ofthetotal: boiler output.,: Heat exchangers 	$ 
are to be constructed of heavY.copper-seamless tubing, ; attached-to, brats 	27 
heads :Heat exchangers shall be attached to boiler shell..by_meanS of . a- . 	28 
gasket and stud type:ConneetiOn.and shall be easily removable and 	 ?? 
.replaceabie. . 	- 	 • 	 , . 	 .3.6 , 

	

.. z . . 	.. 
The water heater is to be complete With an insulated metal jacket; con-. 	32 
sitting of not less than 1-1/2" . fiberglas insulation and a 16 gage zinc- - 33 
coated- steel casing, painted•witha.suitable.heatreSisting,primer and • 	. 34 
lacqUer.:,Complete . jacket,and insulation shall be readily removable and 	35 
,reinStalled_if,necessarY., Combustion space shall . be'lined:with,insuIa- 	34 
ting tile Ox:,boardand'nopart -of the jacket shall be exposed to the 	37 
prodUctspf:ombustion:'. 	 , 	 3, 

• 
The storage tank section shall be manufactured' in strict accordance with 	46 
the-ASMO Unfired Pressure Vessel Code Section VIII; for a maximuth. Working. 	41. 
pressure of 125 psi:, Storage tank shall'belined with cement,' .AI1 	 42 	. 

- threaded connections shall . be . copper silicon.. Storage tank • shalllpe.- 	43 . 
mounted in aNertical POsition, An il" X '15" manhole shall be provided on 44 . 

	

,,. 	. 	• 	. tanks • 42"-diameter and larger. • 	 45 

• Storage tank insulation shall be factory installed 1-•I/2" fiberglass 
insulation With Steel jacket. • . • • 

47, 

48, 

An all-bronze circulating puthp Shall be installed to.provide Circula- 
tion between the storage tank and the water heater... All piping shall be 	. 51 
copper and brass.- - 	' 	 52 

Thewater heater, the :storage. tankHand all piping and accessOriesthall 	54 
be .mounted on afulllength structural steel . channel:base. 

The . water,-pak system shall include the following fittings and trim 	 57, 

Heatidg, Ventilating , & . Air : Conditioning . 15B-12 
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Combination thermometer and pressure gage on heater. 	 5 
- Temperature gage on:storage- tank • ' 	 6 - 
ASME-rated hot water boiler reliefvalVe;on 	 7 .• 

.ASME-rated hot water pressure relief valve on heat'exchahger. 	 .8 
ASMB-rated hot water pressure relief valve for tank: 	 9 
Adequately - sized expansion 

.Low water cutoff on heater: 	 11 . 
Automatic heater fill valve. 	 12 
Heater, water tempetature Control. 	 13 
Tank temperature. control. 	 14, . 
High Limit temperature control, manual reset. 	 15 
Shutoff 'valves between heater and tank. 	 16 -  
Heater and tank drain valves. 	 17 

. The gas burner unitHshall be an integral part of the Water heater, 	 19 
tested, approved and listed by the American Gas Association. 	 2.0 
Burner shall be for'operation with natural draft, requiring no motor 	21 
or blower.' Gas pilots are to be standing (continuously burning). . 	 22 
The burner:,isto.be equipped with an automatid . electricallyoperated 	23 

' gas valve, gas pressure:regulator and manual shUtoff valve.: A suitable 	24- 
draft divertek shall befurnished. 	 25. 

Gas burner'shall be.hi7low,off,itwo7stage,with',100%-shut-off,  
electronic pilot safetlicontrols.-An additional gas valve shall be 

. piped in series'.and - wired in parallel with the normally furnished gas 
valve:: 

The coMplete . "Water4ak" unit shall be factory assembled and furnished 
by the. Bryan Steam Corporation... The manufacturer's representative shall 
be-responsible , for- furnishing startup and,instructiOn service' on the 
job. 	' 

Steam Boilers: Water tube boiler with an output capacity,of 9-1/2 H.P.• 	17 
based. on minimum of . 5:sq,. ft.:of .heating_surface per :boiler horsepower. 	38, 

Boiler shall be manufactured in strict accordance with - A.S.PLE. Stamp , 	39 
of approval for a maximum working pressure of 100 psi. The boiler shall 	40 
meet all applicable requirements of State of California Boiler .  and . 	41 
Fired Pressure Vessel 'Safety OrderS'and'specifically Paragraph 771. (a) 	42 
(4). Boiler shell shall 66 constructed of welded steel boiler plate. 	43 
Boiler shell shall be -constructed with adequately sized steam drums, 	44 
water legs and tube headers, providing proper steam release area and 	45 
internal water.circulation. ' Water' tube are to be 1" ,  0:D.13. gage' steel 	46 
minimum and.Shall be removable and replaceable without'requiring welding 	47 
or rolling. 	 48 

The boiler shell shall.befurnished with an adequate number of tappings 	50 
and inspection -openings : to facilitate boiler inspection' and cleaning. 	51 
The entire tube.area Shall be -easily accessible for cleaning through , 	52 
cleanout openings. Access.openingt axe to be arranged fOr visual access 	53 
to combustion chamber and burner. 	 54 

The boiler is to be-complete with an' insulated metal . jack.cOnsiSting of 	56 
not less than 1-1/2" Fiberglass insulation, and a 16 - g'age, -rust resistant, 	,57. 

Heating,-Ventilating &-Air Conditioning 15137.13 
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. e• 	 • 

.• alloy steel casing painted with %a suitable heat resisting•primer.and . 	5 ! 

.. lacquer. ° Complete jacket and insulation shall be readily removable and 	. 6 	..- 
reinstalled. . ' . 

Gas burner Unit to be'an'integrai part of boiler, 	Burner shall be for 	.: 

• ' operation with natural draft, requiring no motor or blower and shall be 
80% efficient. 	Gas pilot to be standing 	(continuously burning). 	'I'lle  

. 	• 
	

burner is to be equipped with . two,automatic, electrically oi)erated .  gas . 

	

valves, gas pressure regulator and manual shut-off valve. 	One hundred 
percent pilot gas safety control shall shut down burner in case of 
pilot failure and shall be manually reset. 

. 

Thefollowing.contrOls . shall-be furnished: 
... 

PreSsuretrOl for steam pressure control; set 50 psi. . 
• . 	• 	, 	• 	• 

PresSuretrol for high limit control:, manual reset. 

Boiler feed 'pump Control and low water cutoff, column mounted with 
blowdown valve'. 	 . 	. • • 	 . . 	 . 	 . 	. 

	

. 	 . . 	 . 	. .. 	-. 	 . 
• 

Secondary manual reSet low water cutoff with alarm. 	., 

10' 

12 
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0 

1 

Two Stage, high-low-off, low fire start, burner Controls. .Control 
• panel containing necessary relays and on-off, switch. : Control -, ,- 	- 

voltage trans former 	(if ,ieoliiired):..: The package boiler shall require 

	

' 

 
only a'single, 120 volt, electrical conn ection 	. Main disconnect 

	

, 	. 	., 	. 	, 	. 	. 	• 	. 	, 	• 

switch - by :Other's. .: 	' • 	 . 	, 

	

. 	. 

• • 
• 

Draft diverter, built iri, 

Boiler shall be furnished with following fittings and trim: 

	

...- 	:, 	: 	•% 	, 	• 

Steam pressure gage. .: 

Water gage glass set with drain. 	, 

Try°  cocks: 

ASME safety relief valve, 75 psi set. 

Blowdown,veilve,, slow opening, traveling stem,, with boited.bonnet. 

, 

The boiler feed shall be through a solenoidyalve. 	•The solenoid , 
valve shall be an Aktomiticatalogue No 	1.5428GM,:j-41,. or equal, 
bronze, 'globe-type, with..banUal° opening .. device and glass -Silicone 

28, 

49' 
Jc( 

1,1 

32' 

34 

36 0  

390. 

40' 

42 

44 

46 

48 
49 
SU 

: 

° 

1 

„ 0 

0 

coil. . ° Vale Shall be wired and piped .E .63 boi.lerWith.feedtOP 	 1 

and check valve . per-AsME'Code. ' 	 52' 

Boiler feed system for four boilers: • A separately mounted duplex . ° 	54 
boiler feed system,. Bryan0Model BXB -82;PAC."(iiinc1uding 60 gallon 	5.5' 
receiver with water make-up valve, gage glass and two boiler feed 	56' 
pumps, capacity 5. GPM at 75 psi; with l H.P.,: 3500 RPM, flexible 	 57, . 

, 

Heating,. Ventilating 6, Air Conditioning 1513,14 • 
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Cooling Tower: Casing shall be heavy gage steel, hot dip galvanized 
after fabrication. Casing panels flanged outward on all four edges and 
corners welded. Panel fasteners located on exterior of tower. Sealer 
strip provided between all panel joints. 

Steel basin of one-piece, welded construction with full-width depressed 
sump, basin fittings, including suction, overflow and drain welded into 
place. 

Fill of galvanized steel retained in position between hot dip galvanized, 	14 
heavy gage expanded metal panels located above and below the filling 	15 
section. 	 16 , 

Four-pass drift eliminators of galvanized steel, located immediately 
above spray distribution system supported on hot dip galvanized expanded 
metal panel. Eliminators easily removed for access to distribution 
system. 

Provide over-sized water header and branch arms of galvanized pipe, poly-
ethylene nipples and non-clogging polyethylene spray nozzles. Nozzles 
placed on 6" centers to provide overlapping spray patter over entire fill 
area. Inlet header flanged at both ends. Full-length, two-piece, stain-
less steel, cylindrical perforated strainer located inside of header. 
Strainer easily removed from end of header opposite, inlet riser connec-
tion. 

Fans shall be statically and dynamically balanced centrifugal type. 
Blower wheels and scrolls hot dip galvanized after fabrication, self- 	32 
aligning, grease lubricated ball bearings. V-belt fan drive. 	 33 

Water Treatment: Provide a chemical feeder for each of the hot water 	351 
and steam boilers, chilled water system, and each cooling tower. 	 36 

The Contractor shall include in his work the services of a reliable 
water treatment company, Dearborn Aqua-Serv of California (Dale van 
Riper, Sacramento), UOP Water Services. (Ray Stexger, Galt), Skasol 
(Rolland Ray, San Francisco), Who shall be notified when the job is 
ninety percent (90%) complete so that suitable water tests can be taken .  
and a method of procedure prescribed for the proper treatment of the 
water in each system before the equipment is operated. 

The water treatment company shall include in the quotation a minimum of 
six trips to the job during the period of one year that the guarantee 
exists in order to properly train maintenande personnel on the use of 
the chemical and to analyze any difficulty which may exist. 

Provide a one year supply of treatment chemicals for each system. 

The water treatment company shall notify the Owner regarding any 
deficiencies in the prescribed treatment. 

The company selected to perform this service shall be acceptable to 	 56 
the Architect. 

Heating, Air Conditioning, & Ventilation 15B-16 
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Material  

Compressed Air Piping: (Other portions of specifications relating, to 
copper piping shalLnot . aPply to control - air piping.) - 

Type lijiatd.  Copper in furred ceilings and walls, Type L .soft, copper 	0. 
in ditches .- Plastic tubing may be used behind panel boards or in pro.. 	11 
tective.gutter . and for final connection to the various devices When 	 12. 
accessible '.:' 	: ' ' 	• 	 13 
• . . 	 , . 	 . , 

Temperature control manufacturer shall .Size tubing to prevent excessive 	1:5 
- pressure drop. Install suitable drip legs and drains to prevent con.- : 	4 
densation Pockets. 	 177 

•Dissimilar metal fittings shall have dielect.union separation. Fifty--; 
fifty solder shall be used'for'the connection to'the various devices.. 

• 1 

Tubing pasding : through.footingS, floor slabs or concrete walls shall 
be run-through sleeves. Use Type L soft copper in masonry. Support 
tubing at 6'-O" maximum centers, Tun parallel to walls of building. 
All tubing mounted on duct work shall be bracketed off.the,ductiOn: 
insulated duct the bracket shall Clear the insulation :- No panels or 
controllers Shall be subject to .vibration. ' 

• • • • • • 	 • 3 

All branch and main air.linesshell be blownejean . to.remove moisture and 	29 
. foreign material._ :  All termination pointS.shall;be checked for air flow. . 	3.0 
Tubing 'shell be tested at 30 lbs." for a period of not less than four 	31.  
bouts with 25 lb. residual at end of test. Soap. test shall be .used on 	32 
-tubing after system iS,in-operation . and minimum 15 lb.:pressure.:and . ... ' 	3  
' maxiMuM,•26.1b.'pessuie 	 lines on'instrmen .  and. ts U . 	. .. 	. 	. 	, 	 34 

• . 	...: 	. 	- 	• 	. 
Air Compressor :' Furnish and install air compressor and refrigerated 	3), 
moisture condenser.  of sufficient capacity to provide „air for 	' .. - , 	'37 
operating all controls with :compressor operating one-third of the - : 	30'. 
time, or - as'specified.. Furnish permit by State Division of InduStrial 	39 
Safety prior to installation. Air.compressor.and . allconnections 	 40 
thereto shall beJsolated'froM the building, Mount on Spring base. 	 41 

HI- 
Dampersi. .PPPosed - blade.type, black.enamel finish or galvanized, nylon 	43 

44 bearings, nteklocking edgeS:to.prevent,leakage,Aamper . fteme shall be 
sealed airtight to ductwork.. Blades shall be 16gage minimum, 10 . 	 45 
inches maximum Width, and fkame'shallbe of welded channel iron. Dampers 	4; 
with both dimensionsunder : 18 inches ,  may have strap irOn'fraines., , ' 	47 
Dampers exposed to the Weather Shall be weatherproof, made of Corrosion 	40 1 
proof, materials:- 	, . 	- 4 	.. 	- 

	 49 

Gages: Furnish.,and,install a 2" diameter pressure gage on each 	: 
connection to seaph , inStrUment.'except in occupied space 

_ 

- 

22' 
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• SERVICE Bip  

:General: 

51 Controls: 

Check AOperation: 	 53 
Burner Controls 	 54• 
Temperature Controls 	 55 
Dampers 	 56 
Chiller Unit Controls 	 57 

Heating, Ventilating Ei s Air conditioning 1513-119: 

The Contractor shall include in his .bid a price for '..the servicing of all 9 

.-sof the installed Mechanical equipment* for a period,of.one year 	The 10 
service ShallbejnscOnjunction,w4h.the terms of the *guarantee:sand:shall: 11 
be performed on the following basis:: 12 

• The Service:COntradtor shall-guarantee in writing,thats theresponse 	14 
time for answering trouble calls shall not exceed four hourS. ...' . 	. 15 

. 	. 	. 	. 	 , 	. 	. 
AsdeScription of the servicing work shall be node on .a• Prepared, 	 17 
fort Signed by the Contractor and presented- to the Owner's repre-- 	18 
sentative.ofter each servicing. 	 : 	 19 

.,._ 
Maintenance Requirements  :* The following items are to be serviced on a 	21 
thirty (3O) day:basiS.With the exception of the filters, which are to be 	.2 
serviced every sixty (60) days 	 23:s 

• 
Het Water and Steam 'Systems: ,  

InSpect, C1ear-ODoiler:inside,and_putS4e-an0-aqins.t burners and 
pilots as'required, , cheek::Condition•of flue 

Check chemical feeder and condition of water. 

Checkputphead and cOndition of pump and Motor .  

Cheek .automatic temperature controls and'ValVe.:• ' 

Filters :'.- Change Media eVery .,,sixty(60) days cx,as . xequiked by static 	36' 
pressure.'9a9e.; 	- 
	 37 

• 
Air Conditioning Equipment (Fans, etc.): 

• .Lubricate all bearings and moving parts. 

Inspect,.adjuat and tighten all drive belts and replace as required—• 	43 • 

Clean fresh air intake and exhaust air. outlets Screen as .required. 	45 

Check and adjust datpers -for-correct zit:distributioiCand mixture:. 	47 

• Clean strainers. 	 49 

39 

41 

25 

27 

30 

32 

34  



29 

11" 

24 

22. 

26 
27 

Check and adjust cut-in and cutout switches and oil dirt-rout 
switches. 

Check for correct charge -of refrigerant and replenish aS required 

, 
Check and adjust thermostatic expansion valves. 

Check and adjust head pressure control valVe. 

'Check head and suction pressures andchilled -and condenser .  water - 
temperatures for indication of fouled heat exchange surfaces. 

Miscellaneous:  

Check puMp1headS and condition of. pumps and valves. 	 31 

	

1 	- 

	

33 	- 

38 supply emergency service between regular inspections.; 

49 
41 

Contractor to Maintain equipment, and Equipment Room in'a'clean and 
Orderly manner. '• 

'COMMUNITY CENTER COMPLEX- SAC' 

°Motors:  

'Clean, oi1. and/or, grease.: 

Remove waste and spilled oil or grease. 

Check, for overload under fUll:operation... 

Chilled :water  SysteM: 

Maintain.lUbricant level at all times.. 15 

• Check chemical condition ofdhilled and. condenser watef and check 
chemical feeder's- 	 56 

Touch p'paint as required: 36
1 

Contractor-tahotifY°Owner if, in his opinion, any of the equipment 
is in heed Of:rePair'or replaceMent. 

Qualifications  :' The successful Service Contractor must be performing 
monthly maintenance service in the Sacramento area at the Present time 
and must be approved bytheArchitedt. 

• 

4
4 • 

41 
• 

46 
11 

47 
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Heating, Ventilating & Air Condtioning 

Submit to the. Architect for .approval seven copies of shop drawings of 	16 
the entire control'. system. before starting work. 

As Built Drawings:  - See Section 15A. 

1 7' 

19 

COMMUNITY CENTER ,  COMPLEX SAC 

SUBMITTALS  

; 

Drawings:  Drawings are diagrammatic only,- provide all material and : labor . 
required to Make. the sYsteM. Operate to the complete satisfaction of 
Architect at no additional cost td the Owner. 

Upon completion of the work, provide diagrams- of the control systems; 	11 
including :a detailed description of the operation of each component and 	12 
Post in the Mechanical Room in plastic. Furnish a plot plan showing 	 13 
tubing runs, stubs for future', and Major areas of control eciuiPthent -. 	 14 
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. SEOTION'15C - PLUMBING 1‘'NE) UTILITIES 
- 	• 

• 
•RELATED - ZOCUMENTS. 

The requirements
section. 

of Division lapply to all work, specified in this 	 9 

. See alSo 'Secti'on 15A, Mechanical'Work''- General RegUirementS, for 
additional provisions, 

DESCRIPTION OF WORK . 

• ProvideallflabOr, Jhaterials and equipment required to furnish and 
install:all'plUmbing.work:indicated on the drawings and described • 
herein: ' Provide also any incidental work not shown Or specified 
necessary to furnish the complete:system. • : 

GENERAL 

- .Services: .  Make all arrangements for the utilities' required. Pay-all 
cOsts,4nvalvpd in obtaining the.services,iincluding gas service and 
meter,, -  wate.r - nieter . an6 access box, - street work, in lieu of fees for 
Sewer, etc 	Pay al-lcostsfor relocating,.cappThg.and . reroUting 
existing services ,Provide AMWA - ShUt off valves for Water Main 	 28. 
branChes. ' 	 29 

Verify the location of all services, no extra cost shall be allowed if 
Services-. are' not as shown. 

Determine storm and sanitary sewer elevation at point of connection 
before installing.any,Sewer piping. 'Notify Architect.dthmediately-if 
indicated grades:±cannot be maintained. 

, 	. 	. 

As-Built Drawings: See: Section 15A. 

Disinfection: 	 40 

Disinfect'all water lines Used for domestiC supply. Amount of chlorine 
applied shalI"PcIU816 --leatt -50 parts per million for a period of 8 hours. .43. 

Open and close all valves several times during the period, then flush out 
the system until the residual chlorine content is not greater than 0.2 p.p 

45 	11 
m 

22 

?4  

'25 
26 

••• ■ ., 

32 

35 
36 

38 

MATERIALS . 

-cleanouts'hal.1 be "T" or "Y" branches or trap hUbs,6f - same:material 88 	50 
pipe in:whichthey are placed. Cleanouts' in cast iron lines shall have 
J.R, Smith #4400, Made, or equal, caetironbodies.with.brass plugs.- 	52 
cleanouts in floorsshall be J..'R.'Smith-#4021 or 4161, Made or equal, for 	53_ 
tile:floors„with nickel bronze coVerg. CleanoUts in vertical lines shall 54 
be 3,-  R, SMith#4412,_Madeor'equ81. Furnish cleanouts at ends Of branch 	55 
lines, " at the base of vertical lines, at changes in direction and where 	56 
shown . or..required to facilitate cleaning:, a maximum spacing of 50 ft, inside 5 .7 
buildings 100 ft outside 'Cleanout to grade shall be set in a 14" X 14" 56 

Plumbing & Utilities -  . 1.5C-4 



24 
..25 
26 

28 

33 • 

Mke cold and hot Water4'drain t  vent, and otherirequired.cohnectiOns to 
all the equipment Each water connection shall have a giObe:valve:and 
union in the line, unless shown otherwise 

Provide 6rp'aSè. interceptors Of: the size and tyPes indicated 

Providefok - the, diShwasheria pressure reducip4 , Valve,:Mueller or.e4uaI, 
with strainer, to operate at,180°F., together with Wade-Shock-Stop,. 
J. F, 'Smith Or equal,' shock absorber; Set pressure reducing valve for 
20 psi diSCharge. 

'Plumbing 	Utilities 15C-2 
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x5' deep.concrete pad,' trowel smooth and edge, set flush with finished. 
'grade. CleanoutStoHbe;full size of line up to a maximum of 
CleanoUtS- Shall.clear all obstructions by lr minimum 	Furnish,to,,Owner' 
one ,wrench for each Size and type ofcleanout-used. Permanently identify 
cleapOutsi, SS for sanitary sewer and SD for storm drain 

. - 
Piping Connections 'Minimum grade on drain, vent,,pndyaste piping chill 
be 1/4" per foot.UnieSS:noted,'or later approved 	Vent piping Shall b0 	1.2 
graded to a Soil or waste line: 	 13 

•15 
16 
17 

' 18 

'Special EqUipment.: .  Certain items of equipment-will - be furnished and 'set 	20 
in place under a'seParate section of the specifications, furnish sink 	21 
fittings and waste trapif required. 	 22 

Sizes ' and locationS'Of connections • to.special equiPMent . are : shown for 	3 5  
equipment Made by Certain manufactUrere. SeCure'±Ough 7 in data from the 	36 

manufacturer for the equipment to be installed and rough-in accordingly. 	37 
Final connections shall :conform to the manufacturer's directions for 	38 
the equipment furnished atnO extra cost to the Owner, 

Pipett . Fittirige Inside Building: 

See General Requirements Section for dielectric fittings and pipe 
protection. : Terminate 10 , 70" outside the building line or 'T.dlere 
marked: 45 

Storm, I and Waste Pipe underground and to 6" above ground, and 
soil pipe above ground Extra heavy weight cast iron soil pipe and 
tittingesphaltle Coated,' ASTM A-74. 

	

, 	. 
Waste Pipe abOve - grednd'froM lavatories or sinks, condensate drains, and 

. 	 . 	. 

-rainwater leaders above the floor : Schedule 40 galvanized Steel pipe - 
with black cast iron. drainage -fittings. 

Vent Pipe 3". and larger: Service weight cast iron soil pipe and 
fittings; .2-1/2" and: Smaller 	Schedule 40 galvanized eteel'pipe-with 

•Connections from stacks or horizontal - wastes to Wall or floor finish 
for wastes from lavatories, 'urinals,- sinks, and drinking/fountains: . 
and Connection between !floor drains and traps shall be 	'85% red 
braes pipe. -- 

- 

41 

43 
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48 
49 
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-* [ 
•Copper. tubing (DWV br:TYpe L) as allowed by local . codemay -  be Used, . 	 -9 N 
- including :rainwater•leaders and condensate drains -. 	 1.p- 

Water- pipe (Hot and Cold Water): Type :J., topper tubing, hard temper, 	. 12 
With wrought: copper fittings. Capped or plugged outlets shall be . 	 1.3 
Schedule 0:strewed brass. 	 .14 - 

Wet and Dry .  StandpIPes: ,  Schedule 40 galvanized steel with 300 psi • 	• 'O. 

Gas Pipe
'11  

-ScheduleAQ-blaCk . steel, with malleable iron screwed fittingS ,  
..above gradei., welded belowgrade.. Connect to each appliance including 	2Q: • 
boilers With Shut-off•cock. 

• ii. 
Pipe ,and Fittings . Outside0Buildings:  • 

4 
25 . 	, 
e'' 

'i 
• Sanitary and Storm Drain Pipe 	SerVice,Weighttast iron soil pipe and 	'28• il 
fittingS,'AS'IvrA7.4, No -Hub pipe and fitting's may be Used only outside 	29 

, 

. the buildings  

Water, Pipe' 4" and Larger: Class 150 bell and spigot cast iron. water 
Pipe conforming to ASICA21.8. Pipe shall be lined.  with .a factory 	 , -4' 
:applied 1/16" thick cement lining with smooth dense finish ,Fittings 	•. 34 
shallecififOrMSA - SPeC.ification . A211018.52, Class 250 pattern: 	 .35 

, Fittings shall be lined Provide Concrete thrust block at each change 	36 
of direction. 	 37 

.Gas pipe:,''SdhedUla,46 black steel with beveled ends for Welding'," with • 
Class 150'welding - fittingS... Mitering to form elbows Or tees will not : 
be permitted, where branch tee connections of Welded piping are required -
aonhey-Weldblet"fittingS:may be used, if the branch is .one-half of the 
diameterofthe mainorless.1*Provide gas Service shut-off valve on 
downstream sideOfMeter - conapicuously marked "OAS With sign. 

- 

Flashing: Furniall'and:Anstallaround eaChPipe,..where It passeS through 
roof, a-flashing ShdtoUnterflashing,All fIaehinge shall be made of 
four pound sheet lead With 8" minimum skirt, Semco 1100-2 or 1100-4 
flashing fittings, SeMco:1100-3 ., or I100-5, 	 Smith, or equal,. 
vandaiprOOf top and flashing, combination for vents.. ' 

Manhole:, 48" diameter precast reinforced Sectionalized manhole risers 
and tops A'S.TM .c74.78.763T:with:P13" Wall. Manhole cone to be eccentric 
with traffic . weight'manhole,frame-and cover .• Manhole to have integral . 
non-corrosive steps 	concrete base, slab with inlets Channeled 
to Outlet: .  Entire installation to conform to local standard' specifications. 
:pefer.todraWings for additionalrequirements. 

plumbing &,UtilitIes 	15C-3 .  

black cast iron drainage fittings., except all Vent piping buried in the 
groUnd'andto6" above the ground Extra heavy weight cast iron soil 

.pipe and . fittings. 	- 

galvanized or cadmium plated fittings: - 

. 	 . _ 	 . 
See:Genea“equirements,section for dielectric fittings and pipe' 
proteotion. Connect to building services where terminated .  above. 

39 
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9 

Catch 	:Basins are under Divisiba 2, connect.  drain piping as shown. 
and Specified:. - 

• 
Sump Pump: Duplex Automatic Sump Pump . to be' complete With 'grease lubricated 
radial ball thrust bearing in acast iron dust proof housing located.well. 
above the floor level; cast iron casing and strainer; bronze enclosed 	10 
impeller in natural hydraulic balance; enclosed steel.hanger pipe; . 	11 
standard discharge pipe with-eXpansion . joints terminating above the 	 12 
floor plate in a 45 0. elbow, steel shaft ground and polished its entire 	13.. 
length with ,bronze oiliess'intermediate and casing sleeve bearings;* 	14' 
all suspended from a cast iron-flOor'plate. 	 15 

Pump to'be directly Connected by means of a flexible doupling to . a 	 17 • 
totally enclosed electric motor. 	' 
	

18 

Pumps shall be .automaticallycontrolled by a Healy Ruff•Roto-Tiol sump 	20 
control with•automatic,alternator that Will alternate the pumps on each 	21 
successive cycle, and shall also cause both pumps t6,operate if one ' 	• 22 
pump cannot handle , theload,. ,..,•, 	 - 23_ 

Provide high.water_alarm of the Contact, bearing diaphragm spring tension 	25 
type ancIa chrome plated electric bell, . , 	 , 	 , I.  26 

. 	.i. 	 • 
Provide steel..basinfiVe.feet deeper than the lowest inlet entering 	28 -, 
basin with cast iron cover to accOmodate pump and control equipment with 	2 .  
a suitable manhole Coat basin inside and outside With '2 heavy applica- 	30 
tions .  Of Bituplastic #28 before installation 	 • - . 	31 

Provide.ttarter-panelWith all starting,equipMent . .including hand-off - 	 •33 
automatic switch for. each pymp.- • 	 34 • 

• 
Drinking -Water .:Chillerl' Haw6 Uhit of -  capacity shown an•draWings.• 

Bermetically.sealed refrigerant circuit with air-cooled condenser._ 
Storage *:tank'shall .be stainless Steel. . 	. 

• - 	. 	. .• 
Water :Chiller; storage tank and all refrigerant suction piping Shall be 
insulated and vapor Proofed.:: • 

36 

38 

41 
42 

Provide a 5-year Written Warranty for entire refrigeration system 	 44 • 

Domestic water heater is included under Section 15B, connect piping systems 46 
as . required. 	 47 • 

Fixtures and'Trim , : 	 49 

'Install all fixtures at locations shown on architectural 'drawings. 	 51 
Provide proper. backing fOr hanging brackets and hold down screws,. 10 	52 
gage X 8 inch steel plate screwed or welded to 3 . studs minimum Grout 	53 - 
voids between all fixtures and adjacent surfaces with clear Dow, 62 . .,-' 	54 

.0.r. .9g.:4,Silicon::.Sealant,:. WallAlung:-watet.closeta'snali be mounted on 	55  - 
'Josam #M-150 TruPet,4....R:Sriiith,:or ecifraMe.:- InstallhOId.down 	56 
screws on'wall hung lavatories. 	 - 

Plumbing' .& Utilities l5b-4 
_ 	• 	' 
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All exposed piping, bibbs„ ,  stops, .faucets, traps, flust(valvesend other' 
trim for all fixtures shall be chrome.  plated including piping inside sink: 
'cabinets.: Provide .Hudee-tim for all counter type sinks and'lavatories-- 
Enameled Weke .shall be cast iron with acid resisting enamel

DesignatiOnSare American Standard, unless noted, Crane or Kohler are 
acceptable if equal in utility, quality and appearance. 

Provide 85% IPS red brass pipe, securely .anchored to building construction, 
for each connection. to faucets, flush valves, stops,.hose bibbSi etc. . 
'Isolate the pipe from the anchorswith E-Z Isoliner (Milmac,:San 
Francisco). Each fixture, including hose bibbs, shall have a stopvalve 

. installed on water supply lines to permit repairs without shutting off • 
water mains. Provide air chamber on each fixture. branbh, 12" long by 

, full pipe size. In addition, install a . J.R. Smith 5020'Hydrotrol on 
the cold water piping adjacent to each room containing three .  or more 
plumbing fixtures'. P traps for lavatories shall be Crane #8-5260,. for 
sinks Crane #8-5272. 

Concealed Stops shell be1/2".Crane #8H . 2586,,American'Standard N71434, 
3/4" stops Shall .beChiCagoil771. ..Exposed stops and supplies shall be 
1/2".  Speedway fS3712A -i lock shield, lOote.key,, 

Hose Bibb: . 3/1r Acorn48120,..#8125 Nibco„ or eq.., pipe Mounted, .mount 
..18.above floc:it...Or-finished:grade, C P Cast bronze, lock shield, loose 
key. ,  

110Se bibb.in:.:Wail Box: 3/4" Acorn 810072, Acorn, or eq,,. without plaster 
frame with anodiied 

Wash 'Down Station #1: Strahman Type. M-144TM, Acorn, or eq.', .tecessed 
type with corrosion reSistant.steel , box-With stainless : steel:door,- valves 
and mixing unit, check valves and hose rack. Supply with50 . foOt 5/8" 	• 
white dairy hose assembl A.' 

Soap Tank and Piping: Bobrick, Acorn, or eq., size as shown on drawings,' 
all types 302 stainless steel with exposed surfaces, satin finish, with 
tumbler lock all keyed alike, tank .  to swing down for easy filling, with 
shut-off valve which automatically'closes,when.tank . swings down. .:Piping: 
shall be 3/.8. type "L" copper. tubing with wrought copper fittings 
assembled With 95-5 sOlderrend tested under 10 feet head of water.for four 
hours. 

. 	. 
Floor Sink: Graning #110, J.R. Smith, or eq., -  12" x 12"'.x1,0" deep,. 
A.R.P.E. interior and #100-2 half grate, with #102 dome strainer. 

FD-1, Floor Drain.: J.R. Smith.#2010A, Wade or eq., for exposed 'concrete, 
#2010B for tile floor., caulked, nickel bronze adjustable strainer, With 

. flashing clamp where applicable; provide cast iron . "P" trap. 

'FD-2, Floor Drain: J.R. Smith .#2220,Wade, or eq.,,catlkedi nickel bronze, 
cast iron "P".trap. 

- 

FD-3, Floor-Drain: 	Smith #2010SB,Wade or. eq., 	X 17" strainer, with 
sediment bucket,. caulked, nickel bronze, cast ikon "P". 	' 

,Plumbing & . ptili.Eie8 	15C-5 
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Roof Drain: J. R. Smith #1310, Wade, or eq., duco coated. 

Hopper Drain: J. R. Smith #3820,Wade, or eq., Lekcromate,.4" funnel top. 

Roof Receptor: J. it. Smith #3.990 Wade or eq., with underdeck clamp 12-1/2" 
diameter. 	- 

Trap Primeks: E&S,J.:R.Smith - or eq., primer valve, connect as recommended 
by manufacturer. 
Quick coupling 	,Nelson. Midget Model 40ARLT FOlinbikdOk 
auxiliacyrvalVe toqjerrilit cOmplete .gervicing'Of the vali.r.e frOm.:the top• 
without - turning off:WatersuPpIyPioyide reducing fitting onl_nlet to 
reCeixi.e3/e:pipe:.-nProvide-aht5Se:sigivei .  and. operating key for eaah 2 . 
valves::Valik:shallmatch'thobe'furni.Shed'by.landacape contractor. 

WC-1, Water Closet: 2477.016 Afwall, wall hung, elongated, 9500 white 
	19 

seat, Sloan Royal 112YVQ flush valve, J.R. Smith carrier. 	 20 - 

UR-1 Urinal: 6570.014 ,  Jetbiook, wall hung,. Sloan Royal 180YV flush Valve. 	22 

L-14 Lavatory:.. 4300.042 Ledgewood, wall hung, 2412.013 perforated ' 
strainer waste fitting, Chicago 234-SLO metering faucet on right hand .  side, 
Bobkick B8612 vandal-proof lather Soap dispenser on left hand side-. No 
soap depressions -will beallowed,on lavatory. 

L-2; Lavatory: : 0476.028 Aqualyn,,counter,mounted; 	 2412..013 
perforated strainer; SPeakMan S4321 metering faucet On . right . hand side, 
BObrick B8684 lather soap dispenser on left hand side. No soap ' 
depreSsicin Will be. allowed on lavatory.. 

Lr3, Lavatory Same as L-1 except without 	dispenser and with . 	- 	,. 	• 	 . 	. 
2420.016 pop-up Waste,fitting.': 

L-4, Lavatory: Same as Lr2 except .  without soap dispenser and With 
2420.016 pop-up waste.fitking 

SS-I, Service Sink: Florestone 24" x 24" x 12" with stainless steel cap 
on all exposed edges, tiling flange on.edges adjacent to wall, 2" J.R. 
Smith #2070 all nickel bronze drain, American Standard .  7593.148 faucet 
with vacuum breaker .  and '.5 ft hose 

. 	. 
,SH-1, Shower: Florestone receptor,With non-skid surface to suit 
ArchiteCtural drawings, color as selected by Architect,..2 1b-j.R..Smith 
#2070 ail : nickel.bkonze drain, Acorn #802-2 shower head with vandal 
proof screws and anchor plate, 'Adorn Safti-Therm - shower . mixing valve.. 

.Drinking Fountain:. Filtrine..:10266.Addrn br.eq,StainlessAsteel semi-
rece ssed fotrntai fabiiáted of 16 gage stainless teel with #.4 :Satin finish 
polished in one direction throughout. Fountain to be furnished with 
recessed push-button valve-Mounted on rim to : operate.concealed squirt- 
proof bubbler with "Auto-flo" . regulator. Valve and bubbler shall, be 
specially designed with built-in cushion effect to Prevent moutl -i-
accidents while drinking and shall be insured:against such liability. 
Bubbler to be located so as to provide minimum clearance of 26" between 

'Plumbing 	Utilities 15C6 
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rim and top of fountain .  recess, And 12" between bubbler and opposite side 
of fountain -recess. . Fountain to be mounted with concealed, screws.. Basin• 
to be pitched 3/4":to drain, and insulated water will be chilled by 
remote unit. 	. 

DF-2,  Drinking Fountain:  Haws, Piltrine,:oreq.', customitertezzo fountain . 10 
to-SUit-A-rchttectuta,l drewingsv terrazto -Meterials shall be furnished by 	11 
counter contractorsto insure match of Colbr -and finish,: three custom 	l2i 
bronze "J" heeds each with-5'PB custom. bronze'pushbuttons, center head: on 	13 
eaCh:foiantain.  fitted. with -waste 'unit:and'strainer, Side : heads'fitted, with 	14 
slOped. metchj:ngbese plates t .all exposed metal. custom bronze,. wall mount- 	15 . 
ing braCketsepohore&to'.3/8!' x 8" x 72":beck plate anchored in wall. 

17 

• DF-3, Drinking Fountain:  SUnroa SR-CA, Hews, or eq., semi-recessed, all 
	19 

stainless :steel including Waste strainer, air-cooled, 1/5 H.P., 120 volt, 	20 
60 cyCle, one phase, concealed Water, waste ., end electriCel connection, 	• 21 
coordinate electrical Outlet location. 	 22 

S-1 Sink:  ,SSR1620 Sunset, 18 page stainless steel, sound deadened. 	 24 
self-rimming, .16"--x 20" x 8", 8310.070 faucet-with aerator,. 4331.013 	25 

26 waste fitting. ' 

The following, numbers.referto , items of,kitchen:equipment and. are not 	28 
conSecutiVe, Each item. may occur several times Provide a. separate 	29 
trap for.each'compartMent of each sink in the kitchen areas 	 30  

K-6 Sink:  4219,036'feUcetfor'.cold water Only, Just, J15-$SF perforated 
Strainer waste fitting.' See drawings for faucet location 	 33 

, 	• 	...••• 	. 

K-7  Sink:'  Two 4146.015 'swing spout faucets, Just J20-LAC lever action 	35 
basket strainer waste fitting on 'right hand sink, connect disposer on 	36 
left hand sink. 	 37 

. 	. 
K-13 Sink.: 8311.01I-swing goose neck faucet, Just J207LAC:lever action 	39 
basket strainer waste fitting. 	. 	 40 

K-15, Pot Washing Sink:.  Ibree- 4146.015' swing' spout' faucet's, threeJuSt 	42 
J2013LA, EIkay,: -oreq!::; . leveractIonWaste .  fitting's, JUst-j15-88f, Elkcy, 	43 
(5±eq.4_perf6rated stiainer'in.6wide sink compartment. 	 44 

Pot Filler' for K29 & 30:  S&S',Idhlcago,;oroqmixing fauCet With-vacuum 
7 . breakei,.:84"-  long. stainlesteel hose.- with Potfiller ] endsqueete'Vallie, .47 

.mount faucet- atAin'above floor. 	 48 

K-36, Troughveyor:  1/2" cold water, 1/2" hot weter,:.2" drain connection, 	59 
provide valve end -vacuum:breaker on hot and cold Water, proVide 	 51 
circulating' piping as-recomMended-by manufacturer„ 	 52 

K-38; Sink:  T&S B-133 . pre-rinse spray unit with B109 wall bracket' 
	 54 

except for cold water only, Just J-35.basket strainer waste - fitting. • 	55 

Plumbing & Utilities 15C-7 
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•K-44- Sink:  4146.015 swing 'spout faucet, .Just J-20-LAC lever 'action 
basket strainer waste fittingS. 

'Kr58 Sink:  4146 015 swing spout faucet, Just J-20-LAC ,  lever action 
basket strainer waste fitting. 	 . 

K-59. Ice Cooler: Provide Chicago 952, 'US, Cr eq.., Sill faucetrwith 
Vacuum'breaker and hose'threadS Under counter. 	 12 

K-62 Beer-Soda Unit:  Chicago 952 US 'sill faucet with vaduum breaker 	14 
and toe 'threads. 	 15 

K-64 Soda Unit.  :Chicago 952 US, or eq.., sill faucet with vacuum breaker 	_17. 
Ahd hose threads. 	 1 8 

.K-67, Soft Drink Dispenser:,  Chicago . 952,T4S;. Cir - eq, Sill -faucet with 	26. 
vacuum breakerC;and hose .  threads. ' 
	

21 

actiO4-baSket,strainer,:waSte'fitiings. 
K-.69 Sink:  Two ,8311.0p faucets, three Just J-207LAC,E1kay, oreq•.,, lever 	23 

24.  

FIRE HYDRANT  

Dresser #300, Potter RoeMer;.or eqta1;! .471/r valve;site, , one pumper,. two 
	

28 
base.  donnea.4oAs, 	 .'Bose OutletSzhall.be threaded. .for local Fire 	29 
bepartmenthose connectorS. Pumper Connection bhall'be'set::at 90° . to'durb 

	
30 

li.re : -Hydrantrshall conform to ancrshall'be:installed'in strict . accor- 
dance with Standards Of 1001=-4.11thority ,  • 	 32 

•Underdrain . Syetem:  
• . 	• 	. 	, 
	 , 	

3'4' 

Gravel 	stone or gravel .  used below the pipe and forloaCkfill 	36 
above the Pipe shall be clean, crushed stone or gravel, carefully 	37 

, and evenly placed in Ordennot.to distUrb . theAinder drain piping.: 	38 
. 	 . . 	 , 

All Under drain pipe shall be installed on 2" x 2' redwood ,  levelling 	.40 
. stakes on ten (10'.)foor.  centers, or eqUal. ,Levelling stakes shall 	il 
be carefully placed in Order to give the exact slope as shown - Or 	42 

Y required forfdrainage.', : . Batter boards shall be required to properly 	43 
set the under, drain pipe, and determine the Slope. . 	 44 

26 

.Each length of pipe Shall be marked by  the manutadturer's name, 
: Size, and the WOrd"Under Drain: . " 

46 
. 47 

All under drain pipe shall be inspected while being laid'-sothat:. 	49 
. there are.Alo-ObstrUctiOns!inside'the pipe which Will,prevent 

	
" 50 

proper use 
	 51 

.Under Ar0,11 piping shall ' be tested after backfilling 4.0 immediately 	53 
- before pouring floor slab by introducing. approximately 100 qpm of 	54 
water into the high end of each section of piping. ...Water shall 
flow freely intO_thesump and be-Clear of Silt Or sand. 	 56 
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SUBMITTALS  " 

Shop Drawings   'and' fixture cuts will be prepared •by the contractor for 
stbmittal...to.:_the Architect. .Prepare 7 ,  copies ̀  of all items •Proposcd to 
be fUrniShed. _ 

Plumbing & Utilities 15C-9 



'GENERAL 

SECTION 15D - KITCHEN REFRIGERATION 

. RELATED DOCUMENTS  

Tne general provisions of the Contract, including General Conditions 
-special Conditions ., apply to the Work specified in 	section. ' 

: Applicable provisions of - Section 15A - Mechanical Work General 
Requirements also apply-, 

DESCRIPTION. OF ;WORK  

Furnish and install all materials, and perform all, labor necessary for 
the complete installation of the Refrigeration Work indicated on the 
Mechanical drawings and described herein' and any incidental Work, not . 
shown or specified which: can reasonably be inferred or , taken as belonging 
t sc:) the Work and necestary . to . proVide the systems described or shown 

In addition to the requirements of Section 15A provide the 'following': 

-Refrigeration Piping 'Testing: , The . syStem shall be eyacuated. to 28" hg 
with ,a suitable vacuum pump; ,(The. compressor, shall not be used as a: 
vacuum ,PUMp) 	The discharge from the vacuum pump is to be immersed in 
a :Vessel Of 'oil and the eVacnation .,shall , continue until bubbles are no 
longer visible .Tkrorn the pump .disdharge. The vacuum shall then be 
broken' with dry nitrogen and the evacuation repeated. 

- 
At the end of the second evacuation, if the system has been .proved to be 
leak-free,. sufficient refrigerant 'shall be Charged into the high %side 
(receiver) and the proper amount of oil added to the compressor Crankcase 
to Maintain' the . oil level specified . by the manufacturer,. All refrigerant 
oil added to the compressor shell be delivered to the location in sealed 
containers. 

.The .system shall then' be tested With a 'Halide torch. All leaks shall be 
repaired and the evacuation and test procedure repeated until system is 
proved leak ,.free .. -  

- 	_ 

Test water piping. at 159 Psi -  for . four hours with no Visible leakage and 
maximUmpressure:loss 6f '5 Psi. 

of all components. , 	 • 
Run an operating test of two 8 hour days to demonstrate proper operation . 
	 47 

48 
• 

80tVice: For. a period 'of, one 'Year' after final acceptance the contractor 	50 H 
shall service the refrigerant Systems at least every two months baking a 	51 
total Of 6 service calls. - This shall AnClude.tepleniShing,all , refrigerant 52 
and oil required to maintain proper levels without ,  cOst, to Owner:. 	' 	53. 

and 
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:MATERIALS AND EQUIPMENT  

- Refrigeration Compressor: 

Co6iametic hermetically Sealed unit with 'water-cooled condensercapacity 
as noted with crankcase heater Compressor to be provided with a separate 
high and low pressure control switch: High-pressure switch to be of the 

, 
manual reset type. 

Unit Cooler 4 'Unit to be a regularly catalogued product of the Menu- .  
faCturer With published ratings. Unit to be provided with frames for 	15' 
ceiling .suspension. 	 16 

•,-Pipe and Fittings; Refrigerant gas and liquid piping shall be Type "L" 
hard drawn copper tubing with wrought copper fittings.- Lines shall be 	- 19 
of sizes shown.-on . theidrawings. Extreme careshall be taken to keep the 	20 
entire system clean and . dry during ihstallatioh. All lines shall be 	 21 
straight and free from kinks, restrictions or traps,. horizontal suction 	44 
lines shall be sloped toward compressor, 1" to 10J. All joints shall be 	43 
made With high melting pointsolder, 'SU-Fos. 	 421- 

•I [ 

All tubing must be evacuated and sealed at the faCtory. The seal must 	26 
not be broken, until ready for assembly. ,  -If there is any evidence of 	. 

. dust,,  moisture or corrosion, the tubing must be cleaned out by .drawing 	28 
a swab soaked with methyl,alcohol,or Freon through the tubing as many 	29 
times as neCessaryto thoroughly clean the - tubing. 	 30 

Cooling -water.and drain :pipingShall be Type "L" copper tubing with 
wraught::coprier:fittihgs. :Unions to be ground Joint all Copper. 	— 

Appurtenances: Strainer, drier, valves to be Sporlan,. Henry, AlcO, 	 35 
Muerler. 	 36 

Sight glaSs Sporl:an See-All moisture and liquid indicator.- . 	• • 

- Solenoid and expansion valve be Alco or Sporlan, . 	• sizes, Shown. 

••2 

Gauges to . be  -James P. .Marsh Company '"Quality Gage, 3-1/2 .inch'.diameter, 
reCa.librating tpe., Provide one suction and one head pressure gauge for 
each unit, protect from vibration, 

.Thermometex- to be Palmer 7 .  nch red reading .Mercury industrial type, 

42 

413  
44-  

46 

size; 	4,9 
• 50 

installed'in'each box.. 

Flexible pipe connections- shall be Flexonic'S•metalfhose, full -pipe 
'provide on each  pipe connection to .  condensing 

, 	• 

Refrigeration Equipment:. •qountoOling Unit from*eiling•-conStruction 
with through bolts in a-SUbstantial Manner. Seal vapor tight all 
penetrationS . through--box Walls or ceiling. 

-Mount •ompredsOr , on sound 'isolating bade on rigid -racks. 

Kitchen Refrigeration 

5
1
2 

53 
54. 

. 5p 



SUBMITTALS. 
• 

Provide 7 copies of teChnical data for equipment and 'parts as Well as . 
shop drawings for installation prior tO,delivery.to fbb.'" 

36 

38 
39 

kitchen RefrigeratiOn 151373 

Piping_shali- be securely, supported from structure. " Intulated piping shall 
be supported by hangers on the outside of the covering and the insulation 
:thallbe:protected:With 20 gauge sheet Metal shields: . 

- 	• 	, 

Run all drains from Condenser and unit coolers to Sump 

• 

6 

9 

•12 
'Mount pressure•gauges-and refrigerant valves and dryekt on .64Pa.t . .panel 
mounted near the dompressor. Panel shall be isolated from Vibration: 

Piping.: :seal vapor tight all penetrations through box walls or ceiling • 	14.  ' 

Insuiate,a11.;refrigerantectibWpiping" with 3/4" nominal thicknets .  . 2 	16" 
Armstrong.Armaflex or equal. 'Beal all joints with Armstrong "620 adhesive, 
or equal. Apply insulationin strict accordance with manufacturer"s, 	18-  
recommendations... 	 19. 

. 	- 	 . 	• 	, 
Condenser Water System The condenser Water system shall be a" closed Ioop 
with the water pumpedthrough-the condensers, through the coil in an 	22 
evaporatj„ve-condenser,and returned to the condenser*,.. 	 21 • 

Evaporative dondensershallihave'dOpper coils non-rusting and non-
Clogging sprays, hot dipped galvanized housing, frame, sump tank, 
eliminators, and:fandonvenient access to sprays, float valve, sump 
tank, and eliminatorsl - all:bronte circulating pump, automatic bleed. • 

25  
26 
27 
2p 

31 

33 

Provide expantiontank,i-cold water make up set, drain for closed loop 
and evapcira.ti.lie condenser.' 

- 	 , 	 • 	-;:; 
Provide on each .Condenser . a" Water regulating valve operated from head 
pressure with a'maximum-headlossof, three feet of water 	 34 



20 r 
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SECTION 15E:— TESTING AND BALANCING 

RELATED DOCUMENTS: 

The ,general provisions of the Contract, including the General., 
' Conditions, and Special Conditions, apply to the work spedified,ipthis 
section.' 

. DESCRIPTION OF WORK 

'Testing and.balancing shall be performed on air distribution system, : hot 	. 5 
water heating system, chilled' water system, domestic hot water system, 
chilled drinking water system,- kitchen refrigeration system, and kitchen 
steam system. 

de. 

18 

GENERAL: 

Standards : Testing' and balancing shall be performed. in complete acdor-
-dance with AABC.National  Standards for Field Measurement and Instrumenta-
tion, Form No 81266, Volume One 

CERTIFICATION: 

' The agency selected for testing and balancing shall be fully 'certified 
by the AssociatedAir .Balance Council and shall have at least one member 
of thc: agency qualified as a.Certified test and balancing engineer,. 
United .  States and Canada. All final reports shall be signed by this 
Certified test and balance engineer and shall include his official stamp. 

WORK TO EE .  DONE  

The General COntractOrshall -obtain-the services.ofan independent test 
' and balance agency that specializes in and whose business is limited to 
the testing and balancing of air conditioning systems. 

26 

2 8  
2 8  
10 
31 
32 

34 

3 6 
I ! 

37 
38 

Testing and balancing agency as a part of its contract shall act as 	 40  
authorized :inspection  agency; responsible through the General Contractor ' 41 
to the consulting Engineer and the Owner, and shall report any discrepancies 4 1 2 
or items nOtinstalledin - aCcordance with Contract drawings and/or sped- 4 3 . 
fications pertaining to the air distribution, cooling and heating and . 	44-  • 

, 
exhaust systems..: 

The General Contractor shall -cdordinate work. done'bY the testing' and 
balanding agency with work ofother 'trades in the following manner: 

- 
Notify selected agency within 30 daYs after award of their contract 
so that the PreIiminary'plan:check. and field inspectionphase may be 

- initiated. 

Provide --t.wpsets of final prints Of : air . conditioning plans.for plan 
check purposes to test and balance agency prior to construction. ' 

' Direct installing contractor to make all neCessary Changes or 

47 
48 

5,2 

45 
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' additions: to air Conditioning system on items 'reported by test%. 
and balanCe.agendy:to be not in accordance with 'contract , :drawings 

. and/or_specifications:'- 

-Inform test and balance agency of any major changes made to System 
during Construction and provide complete Set as-built drawings 

Instruments used for testing and balancing of systems musthave been 	12 
calibrated within a period .  of six months and been checked for accuracy 	13 
prior to start Of " work.. 	 1,4 

SUBMITTALS  

These Copies of the complete test -report Shall be 
, 

'final acceptance of the project 

, 
Selected agency Shall Submit AABC National Warranty Certificate which 
includes pre-construction plan check and field -  inspection .program 
immediately .upon, receipt of . test, and balance contract; 

9 
10 

ubmitted prior to. 

16 

18 
1 9 

21 
22 
23 
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.SECTION 15p -'FIRE SPRINKLERS."' 
, 

RELATED DOCUMENTS 

The. general Onditions:of the:contract, including General ConditiOns 
and Special Conditions, apply to the work specified in this Section, 

DESCRIPTION OF WORK: 	 1 2  

• Furnish and install  ell materials, and perform all,Iabor-necessary for 	. 14 
complete installation of the Fire Sprinkler work indicated on the draw- '15- 
'ingS and described herein, and any incidental Work whichcan - ber reasOnably ,16 
inferred or taken aebeleinging.tO the work . and.necesSary to provide the 0 
SyStem:desOribed Or shown,. . 18 

•20 GENERAL 

Contractor-shell not reduce. the number of heads  or pipe sizes below that 	4 
shoWn.. , Additional heads or increased Pipe sizes required' by Pacific Fire 	23.. 

- . Rating Bureau shall be provided at no extra Cost._ Location of heads . 	.24 .  
and pains Shall not beChanged - unles6 Complete coordination drawings are 	25 
:submitted showing all mechanical and electrical:equipment-. • 	. 	2 [8. 

. 	%.. 
System Shall Comply  with allepplicat4e. .-pOrtions.of National Fire. 	 2.8.,., 
Protection Association Pamphlet No 13 for ordinary haZard. 	 28 

,Coordinate  all Piping With other trades on the job. Due to the limited 	31' 
-space available, on the:_job,Measurement of pipewill.be  required... .. 
OffSetSi,:Pipe., :  fittings,' drains, etc.,.required to meet job conditions 	32' 
shall be, furnished and installed at no extra cost to the Owner 	 -34:' . 	_.., 	. 	_ 	. 	, 	_ 	. 	. 	.-- 	. 	.. 

	

..,. 	. 	.... 	. 	•-: 	.:- 	_ 	.. 	- 
The Fire Sprinkler Contractor  Shall Make working drawings. of the system 	36. - 
and shall secure the stamp of the Pacific Fire Rating Bureau and approval - 37 
by local governingFire Authority and Building Inspection Department . 	- *3 . . , 	. 	" 	

. 	 . 	 . 
All  work  shall'be done.  by a licensed fire sprinkler contractor. 	 A9 
Electric connections to beYdoneby Electrical Contractor. 	 0 . 	„ 	t . 	 .. . 
Upon completion and prior to the acceptance of  the installation, the 	42 
Contractor shall SubjeCE:the'sYstem:to the test's required by the Pacific 	43- 
Fire Rating Bureau and shall furnish the Architect: with a copy of the 	44 
'certificate required by the FFRB, 	 .45.  

4 1 

-Pipe . : Schedule 40)4ack.steel pipe with sprinkler fittings where above 
grade • 	 , 50 

Pipe below grade shall be bell and 	Cast irop_water;:pipe,-rAWW-- 	52 	. 
Standard, Class 150,›With,fittings_tO match or where ,  ontsidethe' 
building may be.Transite:.Class 150 Industrial Pressure Pipe with Ring- 	. 54 

- Tite . coUplingS,jAWWA C400753T. Fittingsshallbe cast iron pressure 	5$. 
.fittings4ithRingTite bells, AWWA C100-55 Valves Shall be castiron 	56• 
pressure tYpe: 	 • 57' 

Fire Sprinklers 15F-1 -  
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Hangers:  -National. Fire Protection 'Association Pamphlet No 13. 

Sprinkler Heads:  Grinnell, Miking,:oreq 'flush :type where mounted in- 
finiShed ceilihg, ektept'y'anitor Closets; , 1StorerooMs• or equipment rooms 	8 
All.heads:Otherthan,fiUshrpe shall have wire guards. 	 9 

• 

Furnish six spare heads' of each type properly. boxed 'with sprinkler head. 	11 
wrench. 	 12 

Trim 	0 S sr'y gate valve., check valve, eleotric alarm gbhg, pressure 	14 
gauge, retardingchamber,testing bypass, ball check with pipe and 	 15 
fii-tin,c mil 
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Couplings: Couplings. shall, not be used except where the length o .  pipeH  
. between fittings exceeds 20 feet: 

, 	. 	. 

_Flanged. Fittings: Flanged fittings, shall be used in" the control valve 
and drain assembly at the base of risers. 

Where part of a sprinkler system is on the opposite side of a Wall or 
partition, a flanged connection may be used. 

Sprinkler Heads: Clearances between the deflectors and the:Walls . or. 	14 
ceilings, roof decking or roof joistsshall.be  in accordance with the 	15 
requirements of the NFPA Pamphlet No 13 unless otherwise shown on the 	16 
drawings. 	 17 

5 
6 

8 
9 

.11 
12 • 
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SECTION 15G .., ::TEMPERATURE, CONTROL -MONITORING SYSTEM'  - 

RELATED DOCUMENTS' 

The requirements of Division I apply to all work specified in this section. 	9 

DESCRIPTION OF WORK 	 11 

Provide all labor, materials, and equipment required to install •a computer-
oriented temperature „control monitoring system as shOwn and as specified 
herein.. 

. 13 
14 
15 

GENERAL 	 17 

See Section 15A for general items. 	 19 

Coordination: The Automation Control Contractor shall coordinate the 	21 
work of this section with the installation of heating, cooling, and 	 22 
ventilating equipment. . His installation will be coordinated with items 	23 
in Division 16. 	 24 

The Automation Control Contractor shall submit a list of two or more 	26 
similar computer oriented installations, installed by them and in at 	27 
least the initial stages of operation at the time of bidding. 	 28 

	

. 	 , 
General Wirirv Under the electrical contract there will be provided 	30 
separately. fused, 115 volt, 60 HERTZ, 30 amp power to the control console 	31 
and 15 amp to each remote data gathering panel. Panel locations are shown 	32 , 
on :the,. mechanical plan. 	 33 

Service: The Automation Control Contractor must have had a service organi- 	35 
zation of at least three men servicing building control systems within 20 	36 
miles of this installation for,a period of not less than 5 years previous 	37 
to date of bidding. 	 38 

For initial checkout and future servicing it shall be possible to completely 40 
isolate any remote panel from the trunk wiring system and other remote 	41 
panels by a single quick disconnect means. It shall alsobe possible to 	42 
connect or disconnect individual function cards individually as a checkout 	43 
or trouble isolation aid. 	 44 

The'central proCessor:ahalI be Proraded with four side "cces's for -service - 
	

46 
and installation. All cetral: processor equiPment'shall be of the printed 

	
47 

circuit board construction type for ease:of removal and testing. 	 48,  

Operating Instructions: The system supplier shall provide complete . 	50 
detailed written Operating Instructions and provide a minimum of two-day, 	51 
on-site training of owner's operator. See Section 15A. 	 52 

	

MATERIALS 	 54 

Furnish . and install where shown on the drawings, •a Honeywell, computer-
oriented, DataCenter . or, 	JOhnton T6500. System shall be completely modular, 

56 .  
57 

TEMPERATURE CONTROL MONITORING SYSTEM 15G-1 
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physically and electronically, and from a system configuration standpoint. 
It shall be possible, by plug-in module means, to field expand the basic 	6 
system both in function and capacity to full on-line real time optimized 

	
7 

computer control. 	 8 

All processor cabinets, mode, and address switches necessary for full 
	

10 
system expansion to - at least 3900 points shall be furnished as a part , 	11 
of the initial installation. In addition, the expansion shall not require 	12- 
the addition of transmission trunk wires, change of sensors or controllers 	13 
nor require abandonment or replacement of any part of the base system. 	14 

Operators Console: A complete operator's console shall be provided, in- 	16 
cluding all pushbuttons, indicators, switches, pilot Lights, digital display 17 
annunciators, etc., required for the system. Input selection shall be via 	18 
pushbuttons with lighted digital display of address selected. A single 	19 
pushbutton labeled "enable" shall be provided and utilized by the operator 	20' 
to cause data associated with an input to be displayed. Analog values 	21 , 
shall be displayed digitally to three places with appropriate engineering 	22 
units displayed as two or three character alpha abbreviations. Status 	23 
and digital alarms are to be displayed as three character alpha abbrevia- 	24 
tions along with address display. 	 ... 	 25 

The system shall include a "real" time clock with time displayed digitally. 	27 
A 24-hour ,clock is used to generate interrupts and provide supervision and 	28 
initiation of time determined functions and shall be keyboard resettable. 	29 

Alarm Reportins and Monitoring: YIlle Data Center shall include a continuous 	31 
all solid state scan and monitor system of 3900 point capacity with an 	32 
actual sequential scan speed on binary alarm points of at least 350 points 	33 
per second. ,Alarm reporting shall not be inhibited by keyswitch nor 	34 
interfere with manual remote control and command functions. Scan systems..  35 
which are dependent on .alarm actuation shall.not be acceptable. Alarm 	36 
points shall be as shown on drawings. 	 37 

Alarms shall automatically be displayed and identified by number and 	39 
.type on digital readout with the type of alarm word flashing until 	, 40 
alarm condition is corrected. The , audible sounds until the operator 	41 
acknowledges. Return to normal of all alarms shall automatically' 	42 
display alarm identity .  and word NML. No audible is to sound on a 	1 43  
return to normal. 	 44 

All fans and puma in an unauthorized ON or OFF mode, .ShaIl report 	46 
as critical alarm points. Fans or pumps turned on or off locally 	47 
shall cause the audible to . sound, the alarm to be displayed, and word 	48 
"ON" or "OFF" to appear flashing. The system shall include adtomatic 	49 
time delay of alarming during start-up to preclude flow-switch false 	50 
alarming. 	 51 

The system shall include a minimum 15 word vocabulary, field 	 53 
reprogrammable, to identify different types of alarm and status 	 54 
conditions such as: ALM, FIR, SEC, OFF, ON, SLO, FST, and status 	55 
words, such as: .NML, ON, OFF, SLO, FST, CLG, HTG. Clearly defined 	,56 
two and three character alpha displays shall be provided for the 	.57 
following: 	 ,58 

TEMPERATURE CONTROL .MONITORING SYSTEM .15G-2 
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11 

. 	• 
--Abnormal ON or OFF 
---Fire Alarm 
---Security 

----Slow • 

-Heating 

;.--Automatic ON 
---Automatic OFF 
---Occupied 
,--Unoccupied 
- -Maintenance 

•Upon alarm occurrence, the system shall automati)cally index the 	 19 
appropriate system and point. 	• 
	

2 0 -  

alarms. 	23 
System shall include automatic reporting of change of status o all 	22 

' 

, 
Start-Stop-Auto Control: Three-mode control capability shall be provided 	25 
for remote control of motor loads or change-over functions, such as 	 26 
occupied, unoccupied, summer-winter, etc. Selection of controlled point 	27 
shall cause digital display of address and current operating mode such 	28 
as ON-OFF-AUTO, SLO-FAS-OFF, 0C-U0C, HTG-CLG. 	 29 

1 
Status and Alarm Summary: Provide necessary mode control switches and 	31 
circuitry to allow summaries of both Alarm and Status conditions. Upon 	32 
command v  sequential digital display of alarm point addressed shall 	 33 
occur, flashing to indicate alarm condition. For status summary, address 	34 
display, plus alpha display, of run condition or mode such as ON-OFF, 	 35 
HTG-CLG, etc. shall appear sequentially. 	 I 	 36 

Analog Indication of Values: All temperatures shall be measured by 	 38 
electronic digital temperature transmitters of variable frequency type. 	39 
Temperature sensor-transmitters shall be of the factpry calibrated type, 	40 
requiring no field recalibration. Sensor-transmitters are to be factory 	41 
calibrated as a unit to 0.4F in a laboratory type constant-temperature 	42 
bath. 	 43 

I 
As an option, resistance bulb bridge temperature measuring may be sub- 	45 
stituted, providing individual bulb-bridge per sensing point is .provided 	46 
and is complete with zero and span adjustment. Each bulb-bridge combi- 	47 
nation is field calibrated as a working unit to 0.4F in a constant 	 48 
temperature bath. Calibration methods such as decade boxes which simulate 	49 
temperatures and do not test the sensor shall not be permitted. 	 50 

' 
All sensors are to be of the precision electronic ty0e. In no case shall 	52 
a single element be allowed to serve both local controller and remote 	53 
indicator mechaniams. 	 54 

• 1 All analog values shall be digitally displayed with address and 
engineering parameter such as DEC, RH, PSI, .System supplied Shall, have 

56 
57 
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a vocabulary of 15 parameters, field reprogrammable thru system memory. 
Two and three letter alpha abbreviation displays shall be provided for 
the following engineering parameters: 

Degrees 
Relative Humidity 
Pounds per Square Inch 
•Inches 
Wet Bulb 
Dew Point 
Hours 
Percent 
Cubic Feet Per Minute 

9 
,10 

; 	11 
12 
13 
14 
15 

. 	16 
17 

Gallons Per Minute 	' 18 
19 - 

yllowatts 20 
Amperes 21 
Volts. 22 
BTU's . 23 

Any system which does not always display sign, decimal point and 
engineering unit parameter being measured will not be acceptable. 

'25 

All analog values shall be sampled twice, compared for accuracy, and 28.  
then displayed with sign, value to three digits, decimal point properly 29 
placed and engineering parameter shown. 	Chilled water and selected 30- 
space temperature to be displayed to tenths of a degree. ' 31 . 

System shill have temperature range of at least -40F to +500F. 33 

Graphic Display System: 	Color-coded, plastic, laminated, system-schematic 
36 graphic, with all central-panel, remote-control and monitoring functions 

indicated shall be mounted in a Loose-leaf binder with tab indentities on 
each relating to the selection system and typed operating instructions to 
the operator. 	Provide space for temporary notes by operator. 	Provide on 

37 

39 
the Console simple instructions for use of Central Panel. 40 

Alarm and Logging Printer: 	System shall include wide-carriage, pedestal- 42 
mounted, Teletype Model 33, page printer. 43 

System shall be enabled to print all points in affected'system when an alarm 45 
occurs in addition to printing time, alarm point address and alarm type 46 
identification. 	System shall include distinctive 'chinge of state print on 
all alarm points.' 

47 

System shall allow operator tci log all'points on 	systems and their 
value or. status on ckmand as well as individual: 

50 • 

• 
--Alain summary .  Log .  53 
7—Status Summary 'log 54 
--Single group log: 	' 55 
---Totalizer log 56 • 

. TEMPERATURE CONTROL MONITORING SYSTEM 15p-4 
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SECTION. 16A . - ELECTRICAL WORK ,.'GENERAL REQUIREMENTS 	 5 

2 

RELATED DOCUMENTS  

The requirements of Division I apply to the work specified in this section. 

DESCRIPTION. OF WORK  . 

7 

9 

11 

This Section applies to all of Division 16. All conditions contained herein 	13 
are pertinent to the other sections as if repeated in those sections. 	 14 

In the event of Conflict between this section anclOther sections of Division , 16, the'other.sections'shall govern:_ 
16 
17 

Furnish and install any incidental rAlork'which . can reasonably be inferred 	19 
as part of the work and necessary to provide complete and workable systems. 	20 

Furnish and install all electrical systems as shown and specified, including 
wiring and connections. to.certain equipment 'furnished by others. Include 
trenching and compacted packfill for conduits in the l ground. 

WORK NOT INCLUDED 

22 
23 
24 

26 
r 	I 

Furnishing of motors, fans, compressors, heaters and Controls included 
under. Mechanical Section. 

Finish painting of exposed metal surfaces, included under Painting Section. 

Equipment and work indicated'"i■Til.C." or "BY Others."

Monthly Utility Company chaxtes.,. 

. Telephone Compan)tequtpm.etitand cable. 

GENERAL: 

28 
29 

31 

33 

35 

37 

39 
4 

Standards & Codes: 	 41 

California Administrative tode Title 24. 	 43 

State Building Standards. , 	 45 

National Electric Code. 	 47 

Local City & County Codes:. 	 49 

Local Utility Company' Regulations as applicable). 4 
	

51 

WUESSC Standards. 	 53 

General Order 95 of the public Utilities Commission 	 55 

Electrical Work - General Requirements 16A-1 
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Nothing in the Drawings or Specifications-is to be construed to permit work 	' 5 
not conforming to these Codes and Standards. 

In the event of conflict of the Drawings or Specifications therewith the 
	

8 
Codes and Standards shall govern. 

Wherever higher standards are indicated on the Drawings or Specifications 
	

11 
.these shall take precedence over the above Codes and Standards. 	 12 

Coordination: Coordinate electrical systems installations with work of other 	14 
trades. Examine the architectural, structural, mechanical equipment and special 	15 
.systems drawings and specifications to note all conditions affecting electrical 	16 
systems installations and conflicts therewith. Report conflicting conditions 	17 
to the Architect and obtain clarification before proceeding with work. 	 18 

Should contractor proceed with work without so reporting matter, he does so 
on his own responsibility, and shall alter work if directed by the Architect, 
at his own expense. Right is reserved to make minor changes in locations of 
equipment and wiring systems shown, providing change is ordered before conduit 
runs and/or work directly connected to same is installed and no extra materials 
are required. 

Examination of Site: As set forth in the GENERAL CONDITIONS of the Contract. 

Permits & Fees: Obtain and pay for building permit for electrical work if 
required. Obtain any other required permits and pay any other fees in 
connection with all work of this Division 16. 

Inspections: Arrange for and obtain inspections required by local ordinances. 

. 20 
21 
/2 

. 24 
25 

I 
27 

!29 
30 
31 

33 

Accuracy of Data: Existing conditions indicated on Drawings are as exact as 	35 
could be obtained but their extreme accuracy is not guaranteed. 	 36 

Layouts of wiring systems, equipment and accessories are diagrammatic (not 
	

38 
pictorial) and are for assistance and guidance for the Contractor. Exact 

	
39 

locations, distances, levels, etc., are to be governed by actual conditions. 	40 

Architect reserves right to make minor changes in locations of equipment 
	

42 
•and wiring systems indicated, at no extra cost to Owner, provided that this 	43 
is ordered before conduit runs or other work directly connected thereto has 	44 
been installed and that no extra materials are required. 	 45 

UL Label: Electrical materials to bear UL Label or be listed by them, 
unless of a type for which label or listing is not provided. 

Supervision: Maintain a competent electrical superintendent on the job 
from beginning of electrical work until completion and acceptance, using 
the same superintendent. Use same workmen as far as possible. 

47 
48 

50 
51 
52 

Manufacturer's Directions: Follow manufacturer's directions for points 
not covered by these specifications. 	 S 	 55 • 

•'54 

Electrical Work - General Requirements 16A-2 



COMMUNITY CENTER COMPLEX - -:SAC.  

Protection of Materials: Protect materials from damage .I Take special precautions 
to protect lighting fixtures and equipment against water, dust or other damage. 

. 	.1 
Adjoining Work: Protect adjoining work of other trades from damage that may 	8 
arise from installation of the work of this trade. Repair or replace damaged 	9 
work as directed. 	 10 

Substitutions: When specific names are used in connection with materials, 	12 
they are used as standards only, but this implies no right upon the part of the 	13 
Contractor to use other materials or methods unless approved as equal in quality 	14 
and utility by the Architect in writing. 	 15 

Approval of a substitution does not authorize any deviation from the 
1 

utility, size or function of the specified item unless Specifically pointed 
out and approval requested in the letter of submittal hResponsibility for 
conflicts due to space limitations is not relieved by approval of a 
substitution. 	 • 

17 
18 
19 
20 
21 

by substitutions, prepare Drawings showing such revisions, and after approval 
If revision of wiring, piping, or arrangement of other equipment is required 

furnish the Architect with six (6) copies for file and future reference. 
	 24 

25 

23 

• 

Guarantees: ,Acceptance of the 
The Contractor guarantees that 
Contract Documents. 

Contractor'agreesto. replace or 
or part which may appear within 
opinion 01 the Architect orthe 
or material. 

Contract for this work includes this guarantee: 
he has performed the work in'accordance'with the 

' 

repair f  as.new4 any .defective work,. materials,: 
one (1) year of,final.:a0Ceptance, if in the ' 

.Ownerthe defect is duel.' to'faulty workmanship 

27 
28 
29 

31 
32 
33 
34 

Warranties, Guarantees, Certificates, Etc., that are furnished and are available 
for equipment and materials furnished and installed under this section shall be 

	36 
37 

properly filled out as of the date of acceptance of the Fork by the Owner and 	38 
shall be delivered to the Architect. 	 39 

MATERIALS 	 41 

General 	ReqUirements:'. Unless otherwise shown or Specifiedmateriai 

satisfactory to the Architect. • 
shall be new, full Weight, standard, the best quality of its kind and 	44 

45 

43 

Unless otherwise shown or specified, major equipment shall be the product 
of a manufacturer who has, for a period of not 19s than five (5) years, 
been in successful manufacture of the equipment and who has a nationally 

	47 
48 
49 

distributed catalog covering ratings and 'Specifications of said 
	

50 
equipment. 	 51 

Temporary Equipment and Materials: All temporary electrical equipment 	53 
and materials installed for construction and safety operations shall 
remain the property' of the Contractor and shall be remoVedwhen permanent. 

	54 
55 

connections have been completed. 	 56 
• 

Electrical WorIJ - General Requirements 16A-3 
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No wire, bus or electrical equipment which is part of any of the permanent 
electrical systems may be used for temporary electrical service. 

Temporary connections shall be safe and in accordance with accepted 
practices. 

The Contractor shall be*responsible for any damage or injury to equipment, 
materials, or personnel caused by improperly protected temporary install-
ations., 

All costs for materials and installation for temporary electrical 
facilities and energy for their operation shall be at the expense of 
the contractor. . 

Materials Standards: 

NEMA National Electrical Manufacturers Association 
USAS United States of America Standards 
ASTM American Society for Testing Material , 
1PCEA Insulated Power Cable Engineer's Association 
CBM • Certified Ballast Manufacturers Association 

WORKMANSHIP 

Good. workmanship shall be evidenced in the installation of.all-electrical 
materials aAVequiprrippt. 

. 	. 
Equipment shall be level, plumb and true with the. structure and other • 
equipment.- 	 '.„ 

All materials shall be firmry secured in place and adequately supported and. 
Permanent. 

15 
16 
17 

19  

, 21 

' 	23 
24 
25 

2 7 

29 
30 

32 
33 

3 .5 
3,6 

The requirements of the Codes are minimum standards. 

The recommendations of the National Electrical Contractors Association 
Standard of installation,shall be followed except where otherwise 
specifically directed. 

INSTALLATION 

Excavation and Backfill:  Perform excavation and backfill required for 
electrical installation. 

Restore all surfaces,-roadways, walks, curbs, walls, existing underground 
installations to original condition in an acceptable manner. • 

Excavation:  Dig trenches straight and true to line and grade, 
with bottom smoothed of any rock points. 

Support conduit for entire length on undisturbed, original earth. 
Minimum conduit depth of pipe crown shall be l'-6" below finished or 
natural grade. 

• 38 

40 
41 
42 

1'44 

46 
47 

49 
50 

.52 
53 

55 
56 
57 
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Backfill: All backfill material, placement and compaction shall 
conform to applicable requirements of Division 2. 

Working SRace: Adequate Working space shall be provided around electrical 
equipment in strict compliance with the Codes. In generai, provide 6'-6" 
of headroom and 30 inches minimum clear work space in front of panelboards 
and controls for 208 volts and 42 inches for 480 volts. 

Structural Requirements: Installation under this Section shall comply 
with the Uniform Building Code. 

Flashing and Sealing: Flash and counterflash roof and wall penetrations . 	16 
in manner described under other applicable sectionstof this specification 	17 
and as approved by the Architect. 	 18 

, 	 . 
Conduits, ducts, etc., passing through finished walls shall be fitted with 	20 
steel escutcheon Plates, chrome or paint finish as directed. Conduits which 	21 
,penetrate floor slabs and concrete or masonry walls shall be grouted and 	22 

' sealed watertight at penetration. 	 23 

, 	1  
Electrical Work for Motors and Equipment Furnished by Others: Make all 	24 
necessary electrical connections to all motors and equipment furnished, 	25 
and installed by others. 	 26 

, . 	, 	 . 	. 
Connection points and specific power and control requirements shall be 	28 
obtained from others and used to perform electrical work. 	 29 

, 
Assist others in testing of their systems where use of electrical power 	31 
is required, but this Contractor's responsibility ils'limited to having 	32 
correctly installed and connected electrical work in accordance with dia- 	33 
grams and specifications furnished.him by.others. 

1 f 	 34 

All control wiring, both:  line and low voltage, shall be furnished and 
installed by this Contractor. , 	 . , 	1 

36 
17 

All motors, starters and disconnect switches,shall be furnished by this 	39 
Contractor except for those: starters and disconnects specified to be 	 40 
furnished with the equipment. ' 	 .41 

. IDENTIFICATION OF EQUIPMENT 
	

43 

Nameplate material  shall be laminated phenolic plastic, black front and 
back with white core. 

Engraving shall be through the outer layer. 

45 
46 

48 

Embossed plastic pressure sensitive labels are not,acceptable. 	 50 

In lieu of plastic plate's, device Plates shall be engraved directly 
with lettering filled with bIatk enathel, 

52 
53 
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Nameplates shall be installed on electrical equipment. Equipment to 
be labeled shall include the following: 

Individual enclosures such as disconnect switches, time switches, 8 
push buttons, contactors, relays, motor starters, etc. 9 

Group mounted equipment such as panelboards, switchboards, motor 11 
control centers. 12 

Individual circuit breakers on switchboards. 14 

Wall switches for lighting or other use where the control function 16 
is not self evident. 	' 17 

High voltage boxes and cabinets. 19 

Nameplates shall adequately describe the item and its function or use of 21 
the particular equipment involved. 22 

• 
A nameplate shall be attached to the Main Switchboard stating the name 24 
of the building, year completed, name of the Electrical Engineer and 25 
name of the manufacturer with his identification number and nothing else. 26 

Nameplates shall be securely fastened to the eqUipment with #4 Phillips 
round head cadmiumplated . steelself.tapping screws, or bts.s .  bolts. 

28 

CLEANING 31 

After all work has been accomplished such as sanding, painting, etc., 
lighting fixtures, panelboards and switchboards shall be cleaned to 

33 
34 

remove all dust, dirt, grease, paint or other Marks. 	All electrical 35 
equipment shall be left in a clean condition inside and out, satisfactory 36 
to the Architect. „ 37 

TESTS 39 

Test all wiring and connections for continuity and grounds before any 41 
fixtures or equipment are connected and where such tests indicate faulty ' 42 
insulation or other defects, they shall be located, repaired and retested 
at the Contractor's expense. 	'Electrical loads shall be balanced at the 

43, 
44 

panelboards. 	Rotation of all motors shall be checked and corrected, if 45 
necessary, after final connections are made. 4.6 

DEMONSTRATIONS 48 

The Contractor shall provide, without additional expense to the Owner, 
the services of competent individuals who will give full demonstration 

50 
51 

of the significant uses and actual operation of each electrical item 52 
and system herein specified. 53 

The individuals providing demonstration. may be in the employ of the 55 
Contractor or may be the authorized representative of the manufacturer 56 
of the particular electrical item or system demonstrated. 57 
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Circuit Breakers 	, 
Fuses and Fuseholders 

.41 
42 

39 
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5 
6 
7 
8 
9 

11 
12 

, 14 
15 
16 

18 
19 
20 

Demonstrations shall not be held until after project, final inspection. 
All electrical items and systems shall have been inspected and tested to 
the satisfaction of the Architect to assure their ccimpliance with the 
Drawings, Specifications, Codes, etc. :, and to assure these systems are 
in good working order. 

The performance characteristics of each completed electrical system 
must be found satisfactory before the demonstratio0egins. 

Each system shall be demonstrated onee only, after completion of testing, 
on a date to be agreed upon in writing by the Owners designated represen-
tative. 

The demonstration shall be held. in. the presence of the Owner's designated 
representative, the Architect or his Engineer, and the manufacturer's 
representative. 	. 	• 

The demonstration shall show 
ofeach system.•., Demonstrate 
controls, how to:replace and 
lampi.i.hOw•to gain access to 
to do in case:of emergendy..., 

the functions and location, in the structures 
PY "start-stop operatioe how tolgork.the. 
reset protective devices, how to .replace: 
'control and protectiveLdeviceS,'and.whaT. 

22 
23 
24 
25 
26 ' 

Additional specific requirements may be included in the separate sections 	28 
of this electrical specification.: 29 

• 

The following items and systems 

Signal - Systems: 

shall be demonstrated:  

 

31 

• 

 

Alarms & Bells 	 35 
Fire & Smoke Detection Devices 
	

36 
Intercommunication Equipment 
	

37 

Electrical Systems Control & Equipment: 	 44 

Electrical Power Equipment 
	

46 
Motor Control Centers 
	

47 
Motor Control Devices 	 . 48 
Relays & Contactors 
	

49 
Transformers 
	

50 
Starting Devices 
	

51 

Lighting Fixtures: 
	

53 

Exit & Safety Fixtures 
	 55 

Fixtures, Indoor & Outdoor ,  . 	 56 
Floodlighting 
	

57 

• 
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Pahelboards: 

'Stage Lighting ControlS 
Dimmer Equipment .  : 
Distribution Panels 
Lighting Panels . 	. 
:Main & Power Panels ' 
, Switchboards 

• 
Standby Electrical Equipment:  - 

Batteries & Chargers 
Fuel System 
Motor-Generator Set 
Transfer Switches 
Controls. 

Wiring Devices: 

'Lc* Voltage Contrdis 24 
Outlets4,Conyenience,,Special-PurpoSe 

. Switches; Regular, Time 	 26 . 	. 
• ' 

SUBMITTALS 	 28 

Materials'List & Shop Drawings: ,,  Within thirty-five (35) days after award 	, 30 
of the Contract, submit ,six (6) bound copies of complete material list, 	

31 

including manufacturer's name and catalog numbers. 	 32 

All material specified herein and on the Drawing shall be included in list. 	34 
Proposed substitutions shall be accompanied by catalog cuts, ratings, 	35 
sizes, performance curves, shop drawings and other data complete to prove 	36 
full equality to the specified item. 	 37 

All shop drawings and supporting data shall be submitted as instruments 	39 
of the Contractor. Contractor shall place his stamp on each sheet of 	40 
submittal documents, thereby stating that the equipment meets all require- 	41 
menes of the Contract Documents and conforms to structural and space 	 42 
conditions. At least one set of submittals shall have check marks at 	43 
each item indicating that the Contractor has verified' compliance with above 44 
requirements. 	 45 

Should the Contractor fail to submit the specified items within the time 	47 
schedule or fail to name items meeting Specifications then the right is 	48 
reserved by the Architect to select anyor all items in question which 	49 
selection shall be final and binding upon the Contractor. The materials 	50 
selected or approved by the Architect shall be Used in the work at no 	51 
additional cost to the Owner. 	 52 

Whenever an item of equipment or system is described herein or on the 	54 
Drawings in a descriptive, functional or operational as opposed to 	 55, 
catalog number of type, then the Contractor's submittal shall include 	56 
all such descriptive, functional or operational features to prove full 	57 
equality to specified item or system, 	 58 

11 
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Should the Contractor's first silbmittal fail - to meet approval then the 	5 
right is reserved by the Architect to select any or-all items and systems 	6 
and which selection shall be final and binding upon . the Contractor. 	 7 

, 
The items or systems selected or approved by the Architect shall be 	 9 
used in the work at no additional cost to the Owner: 	 10 

,! 
Within ten-(10) days after return of material list, submit six 	 12 
(6) bound copies of brochures containing complete information and 	 13 
catalog cuts on all equipment, including that which4s to be furnished 	14 
as specified. The brochures shall be bound as complete volumes or 	 15 
bound according to classifications of equipment such as power, fixtures, 	16 ! 
signals and miscellaneous. 	 i 	 17 

I[  , 
Panelboard submittals shall be arranged to show bussing and circuit i 	 19 
numbers with respective branch circuit protective device similar to 	 20 I! schedules on Drawings. 	 , 	 21 

! 	. 
Switchboard .and motorL control center , submittals shall show elevations 
indicating layout of devices, metering, etc. 24 

Device ratings, circuit numbers and nameplates shaij b6.41 table 
form. ,Terminal cabinet submittals shall include.el!Pvationswith 	 27 . 	. 	. 	. 
terminal,strip Mountingarrangement.'„, 	.. 28 , 	. 	, 

23 

Samples:  Samples of fixtures, materials and,equipMent•shall be 
submitted for approval of Architect, if requested. 

! 
Manuals:  In addition to the catalog data and Shop Drawings submitted 
for approval as required hereinbefore, the Contractor shall furnish 
to the Architect three (3) final corrected  sets oflall data applicable 

1 to the equipment furnished. 

' 
All data shall be delivered not less than 30 days before the start of 
operation by the Owner or any demonstration periodtherein specified. 

Each set of data per system shall be bound in one oi more volumes. 
A top quality three-ring binder with vinyl or hardcover will be 
acceptable in lieu of binding; however, all insertidata must be 
properly punched and reinforced. Each volume shall have permanent 
identification information on the spine. 	. . 	. 	. 

Identification information shall include the building name, address, and 
location, system or systems included and titled "Maintenance Manual." 
All data shall be assembled in an orderly sequericeiwith tabbed dividers to 
correspond with the table of contents. Manufacturer's catalog data, Shop 
Drawings, etc., shall be marked clearly to identify the items applicable 
only to this project. Make and model numbers of e'ach item installed 
shall be marked clearly 'in Catalog data and identified with symbol -used 
on the Drawings. 1  

Each set of data shall contain the following: 

Table of Contents, Listing orderly indexed names of items. 

Electrical Work -General Requirements I6A-9 
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Descriptive literatUre. 

Rating, data, inclUding,rating tables, 

Dimension data.. 

Spare parts Lists. 

Manufacturer's operation and maintenance instructiOnS and manuals. 

Shop Drawings. 

Copies of posted instructions, and diagrams. 

' Control diagrams and descriptionsof . sequence-of operation. 

11 

13 

15 

17 

19 

Complete data shall. be  provided on 
Component Parts: 

• Switchboards 
• Underfloor Raceways 

Panel Boards 
Fire Alarm Equipment 
Lighting Fixtures 
Motor Control Centers 
Motor Starters 
Sound (S. Signal Equipment , 
Standby electrical equipment 
Stage lighting equipment 

each item listed below,' including .  21 
22 

/4 
25 
26' 
27 

•28 
20 

4 30 
31 .  
32 
33 

As-Built Drawings: The Contractor will be furnished with a sepia 
Electrical drawings from which he will make two (2) sets of white 
One (1) set shall be marked as the work is installed showing 
has been installed. The other set shall be marked 
the work shown and the locations of major items of 
dimensioned from column or wall lines. Contractor 
corrected set to the Architect for recording. 
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set of 
prints. 

the work that 
showing deviations from' 
equipment and. feeders,. 
shall submit the 
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36 
37 
38 
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SECTION' 16B - BASIC MATERIALS AND METHODS  ,• • 

. RELATED DOCUMENTS  	7 . 

The requireMents•of 	 wor.SPeCified in this 	 .9 
section. 	 . . 	 , 	 10 

DESCRIPTION OF WORK. 	 , 

. 	. . 	 „. 	• 	, 	. 	3,-• . 	 . 
This section applies to all of Division. 16. All conditions contained 	14 ., 

•il 

	

_ -.,herein are_pertinent,to the other sections as if repeated in those 	' 15 
sections : : 	'. 	. 	 16 . 	i 	 . 

, 	 . 
• GENERAL 

	

	 , ., 	 i_g 	. 
„. 

' 	1 
-:, , See Section 16A - General, Electrical Requirements for information 	 20 
- regarding this DivisiOn.,' , 	 . 21 

MATERIALS 
. 	 . 

' .• 
• 

• 

.• 1  h 
23 

  

• 

Raceways:,  Unless otherwise specified, all conduit and EMT shall be 
installed concealed. Conduit and EMT may be run exposed on unfinished 
walls, in penthouses, attics and roof spaces and . el!eWhereas indicated' : 
on drawings,. when run to surface•Cabinets,.panels or gutters. 

Multiple (trapeze) pipe hangers shall consist of - twO or more steel 	. 30 
hanger rOds, a steel horizontal member and-all U-bolts, clamps and 	 31 
otherattachments . nedessary fOrsecuringhanger.rodsand Conduits, 	, 	?;).- 
Hanger rods shall be threaded either fUll_lerigth'orfor,a sufficient 	' 33 	• 
distance at each end tO permit at least 1-1/2 x l-]2' inch, No. 12 gage, 	34: 
Cold formed, lipped channels designed to accept special spring-held, 	..35 	, 
hardened steel nuts for securing hanger rods and Other attachments.' Two 	.36. 	. 
or more channels May be welded tOgether.to  form horizontal members of' 	37 

i greater strength than Single channels"' 	 . 	. 	 .38 

Pipe straps and hanger rods shall be fastened to concrete by means of . 	40 
inserts or expansion bolts, to brickwork by means of expansion bolts, and . 41; 
to hollow masonry by means of toggle bolts. Expanders and shields shall 	'42 
be steel or malleable iron. Sizes of shields and bOlts shall,be,such that 	43' 

f 
- the proof test toad will not be less than four time the actual working 	44 

, load, Wooden Plugs and lead shields shall . .not- be 	ed for fastening pipe • 45 
straps and hangers nor shall perforated strap iron Or nail type Straps be 	46

• -used. 	 , . 	 47 

i[ 	• 
Individual horizontal conduits and EMT not larger than 1-1/2 inch size r 	49 
'shall be supported by means of one hole Pipe straps or individual pipe 	50 
hangers. Individual horizontal conduits and EMT larger than 1-1/2 inch . 	51 
size shall be supported by individual 'pipe hangers. Above ,  accessible 	. 	52 
ceilings, spring steel fasteners, clips or clamp S specifically designed. - 53 
for supporting exposed single conduits up to:1" si# may be used in lieu of 54 
pipe straps or pipe hangers. Hanger rods used in connection with spring • 55 
steel fasteners, clips and clamps shall be either 1/4 inch'diameter or' . 56 

 
larger galvanized steel rods. 	

. 
,1  . 	- 	. •' 	• 	57 

J 
• r 
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Where two or more horizontal conduits or EMT run parallel and at the 
same elevation, they shall be Supported on multiple (trapeze) pipe • 
hangers. Each conduit or EMT shall be secured to the horizontal hanger 	7 
member of a U'Lbolt, One-hole strap or other specially designed and 	 8 
approved fastener. 	 9 

Vertical conduits and EMT not larger than 11/2 inch shall be supported by 
	

11 
:riser clamps at each floor or by one'hole pipe Straps'not over 8 feet 	1 1 12 
apart. Vertical conduits and EMT larger than 11/2 inch shall . be supported 

	
13 

by riser clamps' at each floor. Short vertical drops larger than 11/2 inch 
	

14 
shall be` supported by hangers close to the elbows at the tops, and 

	
15 

additionally Secured to walls, columns; etc., by one-hole pipe Straps 
	16 

spaced not over B feet apart. 	 .17 

Conduits and .raceways aboVe suspended ceilings shall be supported from 	'19 

floor Or roof structure above except that conduits 3/4" and Smaller 	 20 

serving equipment installed in the ceiling may be' supported from the main, 	..21 

ceiling support members by use of apprOved spring steel clips or fasteners. ,22  

. 	. 	. 	- 	.., 	... 	 . 	 . . 	 . 	. . 	 ,.. 	 . 
In any conduit or EMT run, the number of . 1/4 bends, or the equivalent, 

• between terminations at ,cabinets, outlet boxes,Aunction'boxes and pull 
boxes, shall not exceed the number of 14 bends indicated below, and the 
total leng -e-Lof run shall not exceed 150 feet.:' Straight runs of con-
duit shall not exceed 250 feet in length between terminations at 
cabinets, outlet boxes,AUnction.boxes and Pull boxes.- 

• 
Conduit Siie. 1;- Inches 	 'Number of.lbends 	 • 31' 

1/2 to 1 14 	 4 	 33 

11/2 to 21/2 	• 
	

35 

3 to 4 
	

37 

' The size of each run of. rigid conduit,'flexible metallic:condUit or 
	 39 

EMT shall be the largest of the follbwing: 	 40 

(1) The minimum size shall be 3/4 inch, except above. accessible 
	 42 

•ceiling, in which case it ma be 1/2" minimum. Telephone-conduits 
	43 

'shall be 3/4" .  minimum. 
	

44 

(2) The' size noted on 'the drawings. 	 46 

(3) The size 'required-by codes to'accomodate the number, size and 
	

48 -  
type of wires shown or specified or recommended by.the 

	 49 
manufacturer of the .equipment served. 	 5P 

The Contractor's attention - is directed to check the size of all raceways 
	52 

to determine that the green equipment ground conductor specified, shown or 53 
required, can be installed in the same raceway with phase and neutral con-  54 
ductors in accordance with the percentage of fill requirements of codes. . 

	55 

If necessary the Contractor shall increase the duct, conduit, tubing or 
	56 

raceway sizes shown or specified to accommodate all conductors without 
	

57 

additional cost to the Owner., 	 58 
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' 	 • 

	

_ 	 T 	 . 
Expansion Joints: Attention Is called to the expansion joints which ., 	5 
occur at intervals in the construction '1Where crossing '8e-,  unavoidable, 	'6 
conduits shall cross at right angles withianexpansion sleeve. fitting. :. 	7 

I 	The expansion fitting shall be ofa type - designed,to.  compensate for ex-: • 	8 
1 9. pansion and contraction in a line Of conduit. The expansionendehall 

be sealed by a.high grade packing which will prevent theentrance of water alp 

or moisture. .End of conduits shall be provided with insulated bushingS. 11 
Copper grounding rings or an - auxilliary flexible bonding jUmper, carefully 12. 
installed to insure proper operations, shall be provided to secure ' 13 

I 	continuous ground between conduit and'fitting... - 	' : 	. 	• , 	 14 

	

. . 	_ 
. 	. 	• 	. 	 r 	• 	" . 	' - 	• . 	. 	

c A conduit expansion fitting shall be installed in each conduit run wherever 16 
it crosses an expansion joint in.the concxete"Structure The expansion 17 
fitting. : shall,:be installedon•one i side:of-,thejoint with its sliding sleeve 18 
and flush with the joint and with a length Of bonding jUmper,in,the _ 19 
expansion Joint equal to:,,at least three (3) times the nominal width. of 	20 .  
the joint. 	 . . . 	 . 	. 	. 	_ 	 : 21 

' 
These fittings shall also be provided Where expansion and contraction 	2.3 :'• 
are a consideration in long runs Of conduits : . .. 	 . 24 

Minimum size Underground conduit shall be 3/4 inch l 
	 ' 	 26 

Conduit caps shall be installed during construction. , 	 28 

Underground conduit bends:shall,have,a.minimum . radiutof 12 „times 	 .30 
conduit trade size: -• 	

' 

	 - 31 

Telephone and signal conduit bends shall have a radius Of 10 times 	 33 
the conduit trade size.. : 	• . 	. 	- 	. 	. . 	, • . 	 34 . 	, 	. , , 	 . . 	. 	• 	 . , 	. 	..• 	.'1 •, 	. 	,. 	-1 	 . 	 . 
Pull wiresshall be provided in all empty conduits and ;shall be 412 	 36 

•• _ 
in conduits 1-inch and smaller and 3/16-inch polypropylene rope in 	 '3:1 
conduits 1¼inch and 	. 	 38 

..Conduit  Location Marker .: All underground stubs shall be identified with 
1 capped .  conduit stake at end of stub. ,  Provide stake ca with non7 

corrosive tag identifying source of stub. Set stake 1-4nch 'above 
final finished grade before baCkfill of trench. At coMO_etion of job and 
after Owner has been shown location ofstakes, drive stakes flush With 
grade. All conduit stubs shall extend ,5 feet beyond sidewalks or concrete 
curbs, footings, etc. 

40 
41 
42 
43 
44 
45 
46 

- Plates and Grouting: , Conduits, ducts, etc., passing through finished 	48 
walls shall be fitted with steel- escutcheon plates; chrOme or paint 	 49 

. 	, 
finish as directed. Conduits which penetrate floor slats and Concrete . 	50 
or masonry walls shall be grouted and sealed water-tight at penetration. 	51 

i 	. 
Conduit Fittings: Except where otherwise noted, conduit fittings shall 	53 .  
be Appleton, Crouse-Hinds or H egual. Unilets shall be malleable iron and 	, 54 
fitted with cover and gasket. 	. . ' 	 . 	, 	 .. 55' 

. 	. 
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Conduit Supports: Kindorf, Unistrut, T & B or equal. All Multiple 
hanger & support parts shall be zinc-coated by hot dipping or electro- 	6 
plating or otherwise protected against corrosion. 	 7 

Conduit Straps: T & B, Gedney, or equal one or two hole malleable iron 	9 
or snap type steel with ribbed back, galvanized or cadmium plated. 	 lp 

Rigid Steel Conduit: Standard weight, zinc coated on outside by hot 
dip galvanizing process, With either zinc coated or other approved corro-
sion resistant coating oh inside. 

Fittings shall be threaded and finished similar to conduit. Threadless 
fitting shall not be used. All joints shall be redleaded, except where 
conduit is run in permanently dry locations. 

12 
13 
14 

16 
' 17 

18 

Where installed in contact with earth or fill material, conduit shall 	20 

be wrapped with net 4 layers of Scotchwrap #50, Johns-Manville V1D-10 	21 

or approved equal, or encased in 3-inches of.concrete. Follow any specific 22 
instruction or methods shown on Drawings. 	 25 

Conduits connected to boxes and cabinets Shall be fitted with two 
	 25 

locknuts and insulated busing, OZ "B" Series, Gedney or etitial', unleSs 
	 2§ 

grouhding:bUshings are required. 
	 27 

Conduits not connected with locknuts and bushings shall be fitted with 	29 
insulated grounding busing, OZ "EL" Series, Gedney -or equal, 'UL.approved 	30 
and bOtided 	Grounding bushing shall.:be-rused.whenever grotndinT.con- 	 31 
4uotorS are installed. Conduit stubs shall be capped with'coUpling, 	 32 
nipnle, couPling and plug, . 	 33 

Conduits connected to boxes, cabinets, etc., exposed to weather or in 	35 
areas subject to excessive moisture shall be fitted with watertight 	' 36 
sealing hubs of steel or malleable iron with sealing ring and insulated 	37 
throat, T- & B 370 Series, Efcor 40-50B Series or approved equal. 	 38 

Flexible Metal Conduit: minimum trade size - 1/2 inch. 	 40 

Connectors 	T & B "Tite Bite " Gedney or eqUal, insulatedc: Where used 
	

42 
for conneation -of recessed fixtures, cOnnectors maY be OT th&tYpe'that 

	43 

screwslinto inside of condUit, Efcor 1106 Series, Gedney Or eqUal: 
	 44 

Sucitable for connection ccF recessed'fi .XtureS, cOntrols, Medhani ,Cal 
	

45 
equipment and'dther equipment subject to vibration or mOveMetti.not 

	 46 

permitted here exposed to . weather or other wet or corrosive conditions. 	47 

Length shall be a practical minimum but to allow for movement of 
	

49 .  

equipment connected without restricting flexibility of conduit. 	 50 

Liquid Tight Flexible Metal Conduit: Minimum trade size 1/2 inch. 	 52 

Connectors: Appleton STB Series through 2-inch trade size and ST Series 	54 
with insulated bushings over 2-inch trade size. Appleton, Crouse-Hinds, 	55 
or approved equal, may be used. 	 56; 
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. 	 • . 	. 
Length Shall be practical minimum but to allow, for moVementof equipment 	5 
connected 	 conduit  

Electric Metallic Tubing 	Rolled steel, zinc coated- outside with either 
zinc Coated or other approved corrosion-resistant coating on the inside.. 	• .9 
Maximum trade site, 2-inch. : Couplings shall be rain'tight compression 	lO 
type Appleton. 95-T; 	T& .5123 Series, br-Spproved equal. Connectors 	11 
shall be rain tight Compression type with insulated „throat Appleton 86 -T 	12 
Serieji-T&B 5123' Series, or approved equal, 	• 	 . 	 13 

• 
E.M.T. may not be USeds 

Underground, in concrete, exposed to Weather or other moisture laden or 
	17 

• 



or into building intetiorShall:be 

shall be provided using -  pl a stid 
for, the purpose: Place spacers 

i 9  
10 
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Continua t ion of .run abblie grade, slab 
with rigid steel :  

DUSt separation specified on Drawings 
condUit spacers. specifically' designed 
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Conduit -and fittings. 'ShalIbe one of the 1611(;wing:..: 

Asbestos cement, Meeting Federal Specification wq-571, latest 
revision, UL labeled. 	 8 

• 
PVC Plastic, UL labeled, meeting the reqUirements of MATERIAL 	 10 
•SPECIFICATIONS FOR PLASTIC SEMI-RIGID CONDUIT AND FITTINGS shown 	11 

herein below. . 	 12 

Rigid steel conduit, long radius bends shall be usedfor all changes: in 
	

14 
duct direction greater than 	 15 

Factory end_bell$ shall.be usedet-the ‘ terminations: Of the conduit within 	17 
manholes and Veults. .,The:end'bells shall be compatible with the conduit 	18 
used: 	 19 

All couplings shall be. those recommended by the manufacturer of the conduit 21 
used. 'They shall fittheconduit securely. 	 22 

. 	. 
Adapters necessary for the transititon from metallic

, 
 conduit to non- 	24 , 

metallic conduit shall be,of the same mandfacture,ae:the non-metallic 	25 
conduit daed. 26 , 

All materials -shall be subject to theapproval,of_the smup inspector. 	28 
Fractured, broken or otherWise'imperfect.materialS.,shallnot be used in 

	
29 

the work. 	 30 

-Conduit Manufacture,. 	 32 

The material used, maximum manufacturing tolerances, radius of bends 
	

34 
.measured along the. centerline, and tangent, lengths, workmanship, and, 	35 

Committee 'Specification No. 3.1, latest revisiori .  and with SMUb 	 37 
Other details shall be in accordance -with ;WesternUnderground 	 36 

Spec. 911. 	 38 

Identification and Marking ' 	 40 

The conduit shall be marked as indicated in Paragraph 6.4 of the 	42 
1 . 	• 

Western Underground Committee Specification' No. '3.1, latest revision and 43 
bear the UL label., - 	 44 

Installation: The conduit line shall be-installed there  shown on the 	46 - 

drawings and installed to drain toward - either or both ends, except where 	47 ' 

otherwise approved by the Inspector. 	 ■ j• 	 48 

'Conduit runs staked vertically shall have staggered,joints eXcept at 	50 
sweeps and transitions. 	 51 

Conduit shall be spaced Vertically and horizontally such that a minimum 	53 
separation of 1-1/2 inches shall be - maintained between the Outside 	 . 54 
surfaces of the conduits. 	 55 
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• 

Conduits .- and spacer assembly are to be.firmly secured and tied down to 	5 
prevent displacement of "floating", Of the conduits as the Concrete IS 	6 
plaaed. 	 . . 	 .'.7 

I 

No wood shall be left in the 'concrete encasement.or . backfilI -: Metallic 	.. 9  

tie wire or tie downs may be used only when such tie wire Completely 	10 

surrounds the entire duct bank:'.. 	 : • 	 11 

. Non-metallic conduit shall be placed so as to Maintain' 30 inches minimum 	13 
cover unless otherwise shown by the plans, or approved by the Inspector. 	14 

- Cover Will be measured from finished grade to top of enCasement. 	 ,15 .  

- A 3/16inch pOlypropolene rope shall be left as a "sleeper" in each 	 17 

• conduit,. 	 18. 

: The ends, of each piece of conduit shall be reamed 7 	 20 

Installation of Type,T or'Ir.Conduit:- All non-metallic conduit Shall be 	22 
. concrete encased. Concrete for conduit .  encasement_shall•be.a mix con-. - 	..23 
tisting of.3/8_inchmaximum . size well graded,, washed,. naturally round, 	24 
aggregate, five sacks of TYPe,T cement per Cubic yard and have a -sluMp 	2.5. 
nat to exceed 8 inches.' An air entraining agent may be used at the 	. 26 
Option of the Contractor, upon a§proval .of the Inspector.. 	 27 

. 	. 
wit.K . Type .l . asbestOs.  cement conduit, tli.To spacers per 'length of conduit 	29 

Shall be' used; with Type I plastic 3 inch or more, a spacer shall be placed 30 
. every 4 feet; for 2-1/2 inch or,less, a.spacerShall be.placed,every 2 	' tl 

feet. 	All plastic conduit Shall be installed according to the manu- 
facturer's recommendations and as approved by the Inspector, 	Spacers shall 
lie Made Cf ton-metallid materials: 	 - 

.., 	 • 	- 	•,• 	 , 	... 	•-_ 

32 
.33 
34 

.BurfacesuPon.which concrete ' is to be placed shall be free of standing 36 
water, mud and debris. 	Absorptive surfaces against which cOhcrete is to 37 
placed shall be moistened. 38 

Cold joints, where necessary in concrete encasement, shall be made of a 40 
uniformly Sloping plane - at the angle of repose of the fresh concrete and 41 
shall be roughened. : Before commencing the next pour, the surface of 42 
previously placed concrete shall be thoroughly cleaned. 4 3  

Concrete shall be placed only in the presence of the Inspector. 45 

Concrete shall be placed to form aduct encasement of at least 3. inches 47 
on All sides between the outer Surfaces of the envelope and the surface • 48 
of the neatest conduit. 49  

Concrete encaseMent:shall extend over, and a minimum of 2 feet beyond, the 51 
connection of metallic conduit to honMetallic condaif- 52 

Concrete is to be placed over-the assembled duct and hand worked to $4 
completelyfill all voids between 'conduitsand between conduits and earth 55 
or forms. 56 
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Any concrete which has been mixed 90 minutes after 	 additionof Water 
shall not be used in the work.' 

White pigmented curing compound shall be applied td. the top of the exposed. %9' 
concrete as Soon as the surface Moisture has evaporated, or in lieu thereof, 9 
by any other - satisfactory curing Means approved by the Inspector. • 

Installation of Rigid Steel Conduit shall be:as hereinbefore specified. 

Inspection:. After, encasement and r backfill' for the conduit is completed, 
the Contractor shall perform tests by drawing through each conduit a 
mandrel of appropriate size'as approved.by  the InsPector. SMUD : will 
furnish the' mandrel and,a:bruSh for the 3", 4" and5" . conduit runs. 
The Contractor shall furnish the mandrel:for all other conduit sizds. 
The mandrel.tests.shall . be  Witnessed by the Inspector, and the - 
Contractor,shall,notify,SMUD 24 hours in advance of the tests. 

A brush shall not be.used•in any plastic conduit. 	 22 
. 	 -.. 	. 	. 

Cable Tray: Steel,.solid bottom with solid cover as manufactured' by 	 24 
Globe Division of U.S. Gypsum ,Butndy or eq.Tray: stiall":haVe'aclearinside 	25 
width,with topr . flange8 tutned'dOtbf depthThhdwidth..:as .2shoWn on draw- - 	26 
ings, .FittingsbothVerticaland._hotizontal, - shallhavd . .12" minimum 	n 
radius.': All faStener heads insidd.traY:.:0611120j30011'..head•deeign. All 	28 
expansion or adjustable Splices shall be equipped With a bonding jumper 	29 
cable, Tray,.fittings,vand all accessories-shallbd hot dip galvanized. 	30 _ 	..".... 

Provide all accessories, •. pupport.s,ete. -,'nedessaryfor a complete ,in-,  
stallationin:complete,conformance . with applicAplecodes.. ; 	 33 

. 	, . 	, 	. 	 . 	. . 	, 	. 
Surface Raceway Assembly: WireMoid 700 series Generai - Eleotric - or equal, 	35 
Surfabewiritig sYStem:finisterer4P . A$1,,jraY,..Furnish.Complete'with 	36 .  + dOuplings, -- elbows,IfittinqS ,, bbxeS? . etb., : neCe -SstY to:Make:a_cothplete 	37 
installation. 	 , 	. , 
Boxes: 	 39 

Outlet Boxes: Outlet boxes shall be one piece deep-drawn steel, galvanized 41 
gang type. Octagon concrete rings may be folded type. Sectional boxes 	42 . 
shall not be used. Boxes installed in any exterior location, where exposed 43 
to rain or where exposed to moisture laden atmosphere shall be cast screw 	44 
hub type with gasketed weatherproof covers. BOkee,for vapor proof or 	45 
explosion proof applications shall be designed specifically for such use 	46 

Each box shall be, large enough' to accommodate the required number and 	48 
sizes of conduits, wires,splices and'devices but not Smaller than-size 	49

•shown or specified. Unless otherwise specified.orshown on drawings, 	50 
boxes shall be flush mounted. with front edi3e'of.box . or ring flush with 	51 
wall or. ceiling finish: "USe:plaster ring, in plastered or•gypboard 	 52 
applications. 	 • 	 53 
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Switch, receptacle and telephone boxes shall be not less than 4 inches 	9 
square by 1-1/2 inches deep for single devices; 4-11/16 inches by 1-1/2 	10 

' inches deep far two devices, where installed in unfinished areas,' 	 ' - 11 
exposed, boxes shall be cast' screw joint type or other type that does 	12.  
not have unusedknockouts. 	 . 	 13 

Outlet boxes. mounted in cabinets, tile, concrete block, brick, stone, 	15 
wood or similar .  material shall - be-rectangular in shape with square 	 16 
corners and straight sides and installed without plaster rings. Such 	•7 
boxes shall be 3-11/16 inches high by 2-1/2 inches wide by 3-1/2 inches 
deep fox a single device, or. shall have:  suitable tile or masonry ring for 	19 

' larger box: 	 20 

Lighting outlets shall be 4 inch octagon, minimum, fitted with 3/8 inch 	22 
malleable-iron fixture stud.. 	 23 

Boxes for special devices such as clocks, speakers, fire alarm, television 	25 
and the like shall be particularly suited for the intended use. 	 26 

• 	., 	 ._ 
Boxes.shall'be.accutate47 placed as Shown on drawings Or a's:close thereto 	2 8 
as 	Contractor shall refer to drawings, specifications and 	'9 
submittals covering work:of'the,other trades..tocoordinate . outletlocation. 	30 
In the:event of conflict_between planned location of outlet and other - 	- 31 
equipment or furnishing, contractor shall not proceed until direction has 	3 .  

' been given by Architect or Engineer. 	 33 

Mounting height of waif mounted Outlet means height from finished floor 	35 
to horizontal centerline of cover plate. 'Heights shali'be as 'follows. 	36 
unless specifically noted otherwise on drawings:' 	 37 . 

Receptacles: +1'-6"; Outlets in cabinet backsplash or in wall above 
	39 

backsplash shall be arranged for horizontal device installation'. 	40 
Wall outlets shall be arranged for vertical device installation: 

Switches: +4'-4" 	 43 

Telephone: +1'-6" (See note above for receptacle's. 	 45 

Junction Boxes: Junction boxes:haying internal volume of not', over 100 
	

47 
cubic inches shall be as hereinbefOre specified for outlet boxes, but not 

	
48 

including fixture stud', and shall have blank.covers'..-Boxes shall be 
	49 

galvanized steel- 	 50 

Junction boxeS .having - internal volume of more than 100 cubic inches shall 	52 
be as hereinafter specified for pull boxes. 	 53 

All junction boxes shall be installed so that covers are accessible after 
	55 

completion of the - installation. 	 56 
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•Boxes exposed to rain or installed in wet locations shall be specifically 	5 
designed forthe purpose. 	 6 

. 	 . 	 . 	 . 	 . 	. 	. 	• 	- 	. 	. Junction. boxes shall hot be installed in finished areas unless specific 	8 • , 
..approval for such installation is granted by ArChitect, 

Pull Boxes : 'Pull boxeS•having„.,internal volume of no more than 100 cubic 	1.1 
inches shall be as hereinbefore specified for outlet boxes, but not 	• 	12 
including fixture stud -, •and'shali have blank covers. Boxes shall be • . 	13 

• - 	•. 	" 	1 protected from corrosion. 	- 	. 	•' 	. . * 	 ' 	14 

	

. 	' 	. . 	 , 	 . 	. 	. . , 	 . . , 	 . 
Pull boxes having internal. ,  volume greater than 100 cubic inches shall be ' 	16 . 

.,. of'panelboard type construction except that covers shall beseOred . by:, 	17 
screws or bolts. 	 . , . . 	18' • 4• 	. 	 • 	• 	. 	 . . 	 . 

' 	 . • , . 	. . 	. 	 . 	. 
.. ..Boxes  exposed to rain or installed in wet locations shall be specifically20 

	

--• designed for the purpose. 	 .. .1 ' "': ' . 	 21' 

All pull boxes shall be installed :so that covers areaCcessib1e after„ .  
completion of the :installation.. 

il 
Pull boxes Shall :notejnstalledin,.finished. ,.areas:Unlessspecifid .'. . 	 , 
approval for such inttallation . is:granted by Architect 

' 
Box Mounting: Boxes shall be independently and. securely suPporied,in . 	29 -. 
place by Wood packing or manufactured adjustable : channel:type hanger, 	30 
.Steel. City, Raco Or'approved ....equal. ,UsescrewSto . fastento.maod back or 	31 
metal stUd.,.SingIe . side:Strata mounting shall notbe•uSed. -  Boxes 	 3 .  
installed in . masonry, tile or 'concrete block shall be secured with 	 31 
auxiliary plate .or,bar:and be grouted in place .Surface boxes shall be 	34 • 
supported.With . expansion,screws,'Polts,or anchors.'Suspended.boxes :shall 35 
be supported with threaded rods or strut assemblies attached directly to 	36 
structural members by !cleans of bolts or anchors. 	 37 

, 

, 	1 	' Precast Concrete Boxes: . , 	 39 

Boxes:. Precast high-density reinforced .  concretel with end'and side . 
1 	• 	

41 
knockouts'and extension as required. Provide ekterior :  shoulderS to 	42' 
prevent settlement in traffic areas. Provide poured concrete footing 	43, . 
formed inside With 6-inch gravel in bottom of bOX to facilitate. 	44 
drainage.-  ' 

	 45 

Covers, : Precast, reinforced concrete with hold-down bolts. Traffic 
covers, where required, --shall . be steel checker plate, galvanized 
with hold-down bolts.' Covers Shall be factory'Marked'asfoliOws: _ 	 . 

	

. 	. 

SYSTEM 	 MARKING 	 51 .  

Power 600 volts or leSs 
'Power over 600 volts '. 
Telephone 	' 	• 
Clock, Unified Signal, etc.. 
Fire Alarm 

23 
24 

26 
27 

47 
48 
49 

, 	, . 	. 
Eiedtridal' 	, 3 
High Voltage 54 
Telephone 55 .  
Signal 56 
Fire Alarm'. 57 
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Television • . 	 T.V.• 	 5 
Traffic Signal ,  _ 	 Traffic Signal 	 :6 .  

Street Lighting 	 . Street Lighting .,' 	 . 	,7 

. Lighting , , 	 . Lighting 	
, . , 8  

, 	• 
Grounding 	 Ground 	

.9 
, 

' 

Floor Boxes,:  floor boxes shall be heavy duty, cast type with threaded 	•11- H  

hubs and height adjustable cover, Hubbell Dual'leVel or approved equal. 	12 ' 	••• 

with device or service fitting as shown on drawings. 	 • • 	
13 

Conductors: 
	 15 

Conductors for power, lighting,•contrta and signals shall be in race- . 	17,  

ways and shall be as follows: 	 18 

- 
Minimum size•branch circuit shall be #12AWG. 	 20 

• i 

'Minimum size mechanical equipment control circuits shall be #14 . 	.22- 

AWG., 	 23 

• . • • , 	 . . 	 . 
Signal and control circuits other than mechanical 'shall be as 	 25 

. 
indicated On Drawings or as required .  by equiPme'nt manUfacturers.. 	26' 

Conductors within approved fixture raceway shall be type RHH 90° C, 
except as noted otherwise. on drawings 	. 	-,, 	, 	, . 	.' 	• 	' - 	. 

. 	- 	 . 	. 	 - 	• 	. 	 -. 	.:- . 	. 	. 	 . 	. 	. 	. , . 	. 	 . 	.; 	 . 
#1 .0 AWG and,smalleishall_be,Solid copper', 98% conductivity, eXcept .  
for signal and control conductors. 

28 
29 

31 
32 

'#8 AWG, and larger shall be stranded copper, 98% conductivity. • 34 

All insulation shall *  be 600 volt rated minimum. 36 

Insulation for, 	following types of circuits shall be type' RHW with ,the 38 

a- neoprene jacket: 	 • 3;9 

Main Service feeders.. 41 

Emergency Engine feeders. 43 
, 	 • 

All 'conductors larger than 250'MCM 

Insulation. for the following types of circuits shall be type THW when 47 

used for voltages 480 Volt or less and' for sizes 250 MOM and smaller: 48 

Distribution, panel and equipment feeders. 50 

Motor control center feeders. 52 

Branch circuits from panels, control centers and equipment cabinets. 54 

Control circuit wiring (#12 AWG and larger); 56 
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Insulation for bonding and 
as noted. On Drawings.: 

Control wiring 
, 	... 

Phasing:. terminals in - penelbOardS, motor control centers, Switchboards, - 
and other equipment shall be phaSed•A,B,C„,:reading left to right or top to 
bottom looking into the front - of the eqUipment. • • ' ' 1... 	, 

Conductors shall be coded as follows: 

Watage... 	Phase A 	Phase B 	.Phase C 	:Neutral 	•Ground 	, 16 

1.20/208V :Black 	Red' 	• Blue 	 White 	Green 	18 

.120/240V _ . 	Black : 	.Red 	 Blue 	 White 	Green 	20 

265/460v 
. 	

..Orange 	YeI1b 	HBrdwn , 	 Gray 	;G.Xeen 	22 , 
_ 

Direct current 7positive is 

• 

red, negative is black.. 24 

'Control conductors, other than branch circuitsshall be black. 	 :26 1  
Connections to terminals shall be as.follows 	 28: 

• _ 	. 	, 	_ 
Use lugs:or,socket type' terminals urnished with equipment.' 

	
30 

.insulated'forked'tongue lug. 	 ' 

tongue,. T&B locktite . ; ofpukndy Qiklug type Q1½ .'1 Lugs for paralleling' 	36 
circiits shall providelpUltiple clamping elements with'single tongue. 	37 

#8 

 
For #10 ,and smaller e,T&B Sta .-Koh; BuchananTermen& or equal, Self 	32-' 

to #4/0 	single Flex.  head Screw or belt elaMp tripe with double hole 	35 

33 

• . 	: 	 : 
#.250 4,nAsnajarger ..-'doiible liek,:lheeldnecrewcorboit:Clamptypevith 	39 
double hole.,tonque4 T&B locktite tandem or•Burndy Qiklug type QQA. 	49 
Lugs for paralleling' circuits shall provide multiple clamping elements 	41 
With single tong4e.!: 	 42 

Splices: 

'#. 10 and smaller, including fixture taps 7 pre-insulated spring type 
connectors, 3M Scotchloks,. T&B Piggys Or equal: . 	- 

-#s to #4, Split boit'seyiCe,OnnectorS„T&B‘lacktite ; Burndy Servit 
or equal, insuleted - With,Scetch imp Or OkOweldifour purpose tape. • I 

• 
.#2 end larger, split bolt : .SerNiicedohnectors, OZ STBurhdy °lurk,  or 
equal insulated with “Scotchtill" and ScOtch #88 Or'Okoweld Pour 
purpose tape., 	: 
Splices in underground pull boxes or in-other areas subject to moisture 
shall be provided with cast:resin kits. J:Ise Spotehlok sealing packs 
for wire size to 410 and Scotchlok kits for larger splices as 	. 
recommended by 3M CO:- All'OpliceS . to.be prepared as hereinbefore 
specified before resin kits are applied. Kits by Okonite,G.E., or equ., 
may be used: 	 • 	• 

_ 
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5 
6 

smaller ttian #12 AWG shall be type-TFF. 
• 

10 

12 

14 
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• Wire splicinq - devices -.Shall.be.tized aCCording to Mantfactuter's - 
reCommendations. 

- Conductors in panels, motor Control,Centers,-etC:., shall be laced with 
T & B TV-RAP's,. 

Lubricant for conductor installation shall be powdered Soapstone, Yffer 
EAS;..  Minerallac 	 compound or other U.L.-approved lubricant. 
Flax-soap - is not approved and not permitted on the job. 

Signal Conductor Shall be as hereinafter specified. 	 15 

Aro-Proofing: All power feeder cables in pull boxes containing more than 	17. 
one feeder set shall be covered with arcproof and flameproof tape, 	 1E3  
'Similar to Irvington #1700. 	 19 

, 
'Cable Identification: Non-ferrous identifying tags or pressure. Sensitive 
labels shall be securely fastened to all cables, feeders, and power 

- circuits in pull boxes and manholes. tags or labels shall.be.stamped . 	'23 
or printed . to correspond with markinqson drawings Or marked so - thai 	24 -  
feeder or cable may be readily identified. 	 25

, 
 

. 	. 	. . 	_ 
Conductor Identification Each branch circuit; control and signal 	 27 
conductor shall be labeled with the circuit number or terminal number 	28  
it is connected to. .Use T&B vinyl or Brady mylar„ markers.. ,Conductors . 
shall be labeled at,each - paneiboard, switchboard, control center, terminal 	30 

. tabinet;,Pullbox, and at each point of utilization such as fixtures, 	31 
motors, speakers, etc. Labeling shall correspond to cOntrol diagrams 	3 
where applicable. 

Cable Supports: Cable supports and boxes shall be installed, for all 	 35 
vertical feeders An accordance with the Codes Cable supports shall be 	36 

	

- of the split wedge type which clamp each individual conductor firmly 	 7 
and tightens due to weight of cable. For cables with a metallic 	• 	 38 
sheath, a basket weave or approved equal type of support shall be Pro- 	39 
vided. 	 • 	 40 
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SECTION 16e- ELECTRICAL SERVICE AND'DISTRIBUTION EQUIPMENT - 
- 	.11" 

RELATED DOCUMENTS.  

The 

DESCRIPTION OF WORK 

requirements of DiviiOh 1.applyAo 11 work specified herêuAder 

.:..This,section includes the furnishing and installatili
on* of electrical service 	14 . 	 . 	, 

and distribution equipment as described herein and shown on the drawings • 15 
. Related work is specified in Sections 16A;: 16.A. , 	1. 	 .. , .-' 	 16 

. 	, 

Sedtion 16A for .-General Requirements 'and 1613:•
, 

MATERIALS AND EQUIPMENT,. 

- Wall Plates:  

2 9' 

22 

24 

Public 	Areas: US I9 Polished bronze, Sierra Electric Co. ,Slater or eq. 
locations directed. 

Non-Public Areas: US #32D Satin Stainless Steel, Sierra Elec. Co,, Slater 
cr.  equal, Ibdations'directed. 

. 
Weatherproof .-.Cast, aluminum with-gasket between box and plateandbptween , 	 , 	. 
plate and cover; Hubbell 5200 seriet,.Slater:3780 Series or approved equal . ; 

Surface: Zinc or cadmium plated Steel. 

.t 
-.Switches: Black, brown-, grey and white as seleCted. 

wall: Sierra #5021, 2'; 3, or 4 or Slater. 72 Series. 

Three 13rposition momentary contact: Sierra #5120 or Slater 727-GR. 

26 
27 

29 
;30 

•3.2 
33. • 

-36 

' . 38 

40 

.42 

Three (3)' position maintained contact: Sierra #5122., or Slater 760-GR. -. 	44 

Pilot Light: General Electric GE 4218-0 or GE 4219-0, Sierra or "equal, 	46 
mounted alongside switch with common 2 gang plate 	 47 

Low Voltage: As specified under 	 L voltage lighting 	. 49 
• 

control system. 	 50 , 

Le_sest.acles 	Black, brown, grey and White as Selected: 52 

Duplex Wall: Sierra' .1800G . , Slater 'or apprc
.
Vedlequal. 

Duplex Surface: Serra 1400G, Slater Or approved equal 

'ELECTRICAL SERVICE AND DISTRIBUTIOO.EQUIPMENT16C-1 
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Single Wall:  Sierra 1200G, Slater or . approved equal. 	 11 5;  

• 

Clock:  Sierra 2122(.3,Slater . or , approVe.d equal. 

Special Devices:  Refer to Drawings. 	 9 

Time Switches and Photo Controls: 	Shall be as shown on Drawings. 11 

13 
14 
15 

Panelboardt and Switchboard: 	Shall be Westinghoute, Ite Co.,,Or: 
approved equal, of type,and, arrangement as indicated on Drawings 
Layout of equipment on Drawings is based on Westinghouse Co, 

Manual Motor Starters: 	Square "D" Class 2510,WestinghoUte , Or equal, 17 
18 with pilot light, 

Fuses: - Shall be current-limiting nOn-renewable type, with an inter•upt-: 19 
ing rating not less than 100,000 amperes, and as indicated : on the ..„ . 	• 	. 	' 	' Drawings, 	- 	

. 20 
21 

Contactors and-Relays: 	Shall be Square, 	and-Aaco as indicated. On 23.  
• Drawings: 24' 

Disconnect Switches: 26 

For 208 Volt and 460 Volt Equipment: 	Westinghouse, Ite Co.,. 	or : 28 
approved equal, hon-fusea safety .  switches, general. duty:fOr- •208 Volt ' 29 
and heavy.  duty for 460 Volt. 	Furnish with enclosure suitable for 30 
application: - - 	: 	• 	 .. 	-„ 31 

. 	 - 11 
For. 120 Volt Equipment: , Wettinghouse,',Ite Qp., ,...orapproved equal, 

; 
33 
34 horaepower ratea toggle switches with suitable enclosure. 

Motor.  COntrol Centers: 'Westinghouse Type W, Tte Co., -or approved*equal, 36 
17 of arrangeftent.aS shown On-Drawings. 	 : 

General: 	COntrol Centers shall be NEMA Class 1, Type B, general , 39 
40 purpose enclosures. 

Cabinet dimensions of 90 inches high x 20 inches deep x 20 inches wide 42 
are maximum allowable. 43 

All major cOiniponents of Control Center shall be of same manufacturer. 1  45 

All load and control wiring shall be by plug-in type terminal blocks. 47 

Bussing shall be asshown on Drawings. 

Combination Motor Starters: 	DrawoUt type full-voltage non-reversing 51 
starters, Westinghouse Lifeline,, or approved equal, with hi-metallic over- 52 
load- heaters for each phase conductor; temperature compensated'. 53 

Circuit breakers shall be of.the adjustable magnetic trip .  only type, West- i55 
inghouse MCP, or approVea. equal. - 	 56 

ELECTRICAL SERVICE AND DISTRIBUTION EQUIPMENT 16C-2 
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.Pilot lights,:control power transformers v  seleCtorsWitchLs, - 

.and . the . W.(06.411 be provided as showh.on Drawing's,. , 
push;buttonsy. 

AssOciated A pole relay shown on Starter' diagramshallonsidered 
part cf:Starter. :  

. 	, 

:Relay Contacts are.fdr" .interloCking . and indicating requirements No .  
foreign circuits Shall enter * starter compartment. Relays shall be groUped. 

	

, 	 • mbunted in an -adjacent cabinet.' " 	' " 
••••: 

General Requirements for 
'Switch Cabinets, Etc.:'  

" 	• 
Switchboards,•Panel boards, Control Centers, 

Single pole,breakers!:shall..:not be tied at handles t form multiple pole 	22 

pole circuit breakers Shall have 'internal COmmon'trip!,ConnectO 

.AllVsWitching devices Shall have factory installed padrocki_ig. means. 

Multiple 	

t • 	 , 	• 

breaker.-  , 	• 	• 	• 	.. 
. 	. 	• 

BUSseS-Shali- be copper with 
: .inCh, maximum. 

Contact faces shall be silver plated.: 

Current density Oth000 amps.; per square. 
.26 

.28 

Interiors 'shall be finished with white enamel. 

Surface mounted:  enclosures  shall •be finished to match trim. 	 2 

•Semi-recesSed:enclosureS shaft ., be fitted With a'wdod.6ital . :eScutcheph e  - 
:providing neafretUrn'to wall finish, flush with edge of trim'.. 

Wall mounted enclosures shall be mounted with top o . 	. 
finished floor; except as . otherwise.noted, 

cabinet.6'-6" above 40 
41 

35 

Enclosures, doors and trim, shall be finished in USAS , 61 or standard 
factory gray enamel. 	 .  

. switchboards, panelboards.and control center enclosures shall be fitted 	46 
with Copper ground blis,'similartOtieutraI bus, notinsulatedifrom 	47 
enclosure; 'Bus shall be complete with lugs. . - 1 	 '48- 

'Conduits Shall enter-enclosure through neat ho'l.e and Perpendicular to 	50 
entrance lace. 	 . • 

	
11 • 
	

". 51 

Directories, shall be typewritten and ConfOrM .tO ci±duit 'assignment at 53. 
time of .  occupancy.' ' 	 , . 	. 

] 
Conductors shall he neatly laced with T & B, Ty,-Raps.., 

ELECTRIC4LSERVICE AND-DISTRIBO ITION EQUIPMENT 16CL3 
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fi 39 

fi 41 
fi 

42 

fi 	• 44 

46 

hfi 48 
49 
50 

52. 
53 
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• 

Operating Manualsshall be provided for switchgear andcoMPohentsfi, 

Nameplates shall be - ,ashereinbeforespecified. 

Recessed enclosures shall' be provided with a Minimum of 3'-3/4" empty 
conduits stubbed into accessible space. Drawing's- may require addi- 
tional conduits

Busses shall extendfull length of usable space of distribution 	 13 
,selections. 	 14_ 

LIGHTING,DIMMtRS  ' 	(Ps shown on drawings _and specified in other Sections.) 16 
• 

TRANSFORMERS 
	

18 

Westinghouse Type .!:)t Qr G E Type WithfiVOltagefiand'power ratings as 20 
Shown oryDraWing_S, -Comtilefite with mounting bracketsas required. 'fiConnect 	21 
With flexible conddit.: Verify exact location in field with Architec .:t. 	22' 
ProVide . fitaps - 44,2h%fiECEN &-22WAN., 	 23 
Terminal &fiCOntrol Equipment Cabinets 	 I 24 .  
7-770E-a-il be ofpanelboard type construction and finish. 	 25 

Trim shall be fitted with hinged door and flush 27 

Doors shall provide maximum sizeOpenings to cabinet -interior. 	 29 

Signat-andfitelephOne : .shalifibe-Provided:with :5/8 inch backboard having 	31 fi. 
„itw6-qoat insulating Varnish. finish 	32 , 1 	• 

fi 
fi 34 

• -Control equipment cabinets shall be provided with Suitable barriers 
to isolate devices in accordance with Codes. 

Buzzers, Bells andAssociated equipment shall be. as indicated.on drawings. 

Motor Starters - Square "D", Class 8536, Westinghouse Life-Line Or 

approved equal. (Separately moufinfiEed.) 

, - 
Temperature compensated overload heaters in each phase conductor 

. Overload heaters shall be sized according to motor actually installed 

Full load motor currents shall be tested and recorded after equipment 
adjustment has been Made.  Tabulated test results Shall be delivered to 
Engineer prior to :final insPection. 

Magnetic starters, shall be fitted with hand-off-automatic switch, red 
running pilot light and auxiliary "a' and "b" .contacts necessary for any 
interlocking requirements. Control power is 120V. 

• ,fi, 

ToP df.cabinet shall befi6Y:-6", above finished floor. 
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'Lighting FixtUreS  Furnish and install fixtures as indicated on drawings; 
including lamps, hangers„ frames, supports,. etc., complete and ready for 
operation. 

Fixtures, • amps, trim and diffusers shall-be'dlean t:final• acceptance.. 
, . 	. 	 . 	. 

FixutteS . moUnted against combustible material shall be 

	

. _ _ . 	„ -_ 	_. . 
installation 	..... . 	. 	. 	_ 

approved for such 

• 

- 

Ceiling spacers shall-not:be used: when fixtdreS:are not approved for.  - 	- . . 	. 	. 	• 
'mounting against combustible material. Material upon which fixtures are 	_ 15 . 	. 
mounted shall be of incombustible type and arrangement satisfactory -- _ 	 . , . _ 	 16' 

	

.., 	 9 	 . 
17 

a 

Recessed fixtures installed in fire rated ceiling Shall have housing 
approved by . the'State . Fire'MarShal. Housing shallAbe - provided ,by:,thiS 

-contractor unless specified elsewhere,, 

Fluorescent fixtures shall be • equipped":withballaSt having internally 
mounted 	 thermal 	listed by U L aS.CiasSCBM 

. 	. 
_ 	 . 	- approved. and silver plated sOckets. ' 

• - 

Merdury'Vaporand metallic.vapor,fixtures shall be' equipped with ballasts 
Of the constnt'wattage,'highpower factor tyPewith internally Mounted 
linefuses. 	

. 

Fluorescent fixtures with exposed lamps shall be fitted with lamp holders. 	31 

Ballast voltage shall be verified with branch circuiting requirements 
' 

	

• 	' 
33 

FixtUreS'_shall be lamped with Sylvania, G.E.or equal lamps. All lamps 	35 
of each type shall be of same manufacturer. 	I. 	 36 .  

'Fixtures installed'at Suspended ceilings, bOth surace andrecessed 	 38 
fluorescent up' to 24" wide, shall be supported with minimum of 2 No. 12 	39 , 	. 	• 	, 	 • 

	

wires. Fluorescent fixtures wider than 24" shall be supported With . 	'40 
a minimum of 4 No. 12 G.I. wires. Fluorescent fixtures pendant mounted- 	41 
from suspended ceilings shall have their outlets 4nd'anchors Supported 	42 
by rods or . strutassemblies.. -All such hanger: Wireskods,'.and struts shall 43 
be supported froMStructUral 'members and shall be "attached direct to 	 44 
fixture. Fixture support methods shall be approy0 by Architect. Con- 	45 
tractor shall submit detail',of:proposed . Methdds of support for approval. 	46 
at time of fixture Submittal. All'suppOrts'for fixtures Shall be provided 	47 
by this contractor. . 	 48 

Accessories such as straps, Mounting,plates, nipples or brackets shall be 	50 
provided for proper installation. 	 51 

, 
Bus Ducts:  Shall be Square "D" 1-line, WestinghoUSe or equal' , :copr • 	53 
coMplete with elbows, offsetS,'cOnnectiOhboxes, Ttransformer tatx_openings, 	54 
wall flanges,,flanges, hangers, etc 	to forth*coMPlete'systemS coordinated 	55 
with power'equipmCntThnd -apparatus:and . withStruc4ural requirements Ducts 56 
!hall be:silverLplated at contact Surfaces. " : 	 -.7- 
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. buc-Es shalt be'three . phase half neutral ofrating as ndicated oh diawings 

Duct shall be Weather:PrOOf.. 

Ducts shall be braced 'for 125,000 Amps symmetrical minimum. 

Supports shall be spaced not more than 5 feet.apart with atjeast one : 11 
support at each elbow, bend, offset, tee, cross, 'etc. 	Drawings may 	- 12 
require cioser'spading in .certain areas. . 13 

. 	• 
.Bus duct housings shall be insulated from ground at all points of support 15 
and attachment except where .Connected -to main switchboard hous'i-Pg- 	• 16 

Expansion joints' shall be provided when required or recommended by 18 
manufacturer. 	. 19 

Connections to switchboard's, circuit breakers, etc.; shall: be'of the • 21 
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The two service Sections and tie switch' Section Shall be installed ' . 	. 5 
, - insulated from ground, other- switchboard sections and all conduit and 	6 
raceway connections exclusive of service bus duct housing 	Submittals 	.7 	- 1, 	. 
shall shoWin:detaii 'proposed methods of insulating switchboard Mounting 	8 
and raceway connections: 

. Housing of . Servide;busduci shall be bonded to switchboard housing using 	11. 
Burndy:BG ,l21flekible copper'braid.in addition . to:duCtsflange connections 

. 	: 	 - 	• 
-Instrument ClIand ground fault relay to initiate tripping of SMU,D network :14 
protectors shall be provided 	Shall provide for ground current 	15 
'adjustable 100 to 1060 Amps .with time delay adjustable instantaneous to 	, 16 
40 cycles. Sensor shall monitor ground current flowing between service 	.17 
'section bonding bus,and-equi•ment ground bus.'. CT:and relay shall.be 	18 
located at ±ear''of:.pne.of the service sections" accessible from rear 	- 

Access covers shall be hinged, fitted with captiVe fasteners and labeled': 21 
with Red-White engraved nameplates "460 volts 	 Out." 	. 	 22 

Shipping splits shall be such that sections Can be moved into and out of 	24 
completed building * 	 25' 

•• 
Service sections Shall be arranged to comply with SMUD instrumentation 	27 	. 
requirements. 	 28 

Switches, controls1„ . deviaes.andarrangeMent to comply with State of 	30 
California, Division of Industrial Safety. 	 31 

, 	 . 	 . 	 . 	 . 
Switchboard shall be,assembled . in factory and shall:undergo:standard 	3-3 

. production tests:as,:covered in.NEMA,Standards SG3,.latest edition.. 	34 

L 
Flange sections of bps :ductentrances Shall be received .from bus duct 	36 
manufacturer and physically installed On switchgeor In the factory, 	37 
.disassembled and shipped to project with the switChgear. 	 38 

1, . 	 1 •. 	, 	, 
A qualified 'Service Engineer Of . the'witChgear Manufacturer shall Provide 40 
technical assistance'for installation of switchgpar and components, inspect 41 
installation prior to testing and supervise testing 	All bolts shall be 	.42 
tightened to proper torque, shipping  blocks and ties removed, Contacts 	• 43 
adjusted, insulation resistance tested, and all Components and complete 	44 1 
assembly shall be in first class condition. 	 45 

, 

Each Service shall be -provided with 	 47 

-One ammeter, 0-4000 Amps with associated instrument transformers and three 49 
phase selector switch:' • 50 

One voltmeter, 0-500 volts: with.associated instrument transformers and three 52 
phase selector switch. • 	 53 

Test blocks for attachment Of recording ammeters, and voltmeters. 	 55 

Ground fault sensor . and relay to trip main.switch.: Sensor shall monitor 	57 

1 
g 	. 
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'main'bus'on load side of respective maih 
be adjustable 100 , to 1000 Amps with time 
.taneous to 40 Cycles. 

Relay output shall operate from a 120V AC source obtained through ':1 
control power transformer. All equipment shall be mourited'Withih .  
switchgear with ground relay arranged, for flush mounting in instru-
ment section with Visible target indicator.- Provide red .  light with 
push to test mounted adjacent to grbund relay Which will be 
energized whenever ground relay has acted to cauSe main switch to 
Open, This indicating light shall not be energized if main switch' 
has opened because of manual or other automatic operation. 
... 

Main.switdhes shall be ofthe bolted pressure load break .  type; rated .. 	18 
4000 Ampere 480 volt With interrupting.capacity.200, -000 Amperes .A. MS . 	19 
symmetrical with)qEMA Class L fuse accommodations, electrically: operated 	20: 
(On opening only) as manufactured by Pringle Co , 4 . or approved equal, . . 	21 
Each main switch shall be kirk-key interlocked with tie switch to pre- 
vent both main switches being closed When tie.switch . is  Closed.. Access • 	.23 
to switch and fuse mechanism shall be interlocked to prevent access when 	24-- 
switch is closed or when tie swath is closed • 	• ' ' ' 	 25 . 	. 	 . 	. 	. 

Tie Switch. shall be Same as main switches except that no fuses or 
electrical operation'is :required:.- Access to switch mechanism-shall :be 
interlocked to prevent access when either one or both of the main' ' 
switches is closed..:Tie switch shall be kirkrkey:interlocked with each 
main:switch'to . prevent. tie switch being-closed'when both •maln.SwitChes ..  

• 
are closed.. • 

27 
28 
29, 
30 
31 
32 

,Circuit breakers shall be as indicated, thermal magnetic with inter- 	 34 
changeable trip unit and replaceable current limiter, and rated 100,000 	35 

: Amperes symmetrical RMS. Breakers shallbe bussed to-main bus with :bus 	36 
fully..rated tobreaker frame : capacity. Ground fault sensor and relays . 	37 
shall be provided for each.breaker. Breaker for theatre switchboard 	 38 
does not require current limiters. 	 .39 

Sensors shall' pe adjustable' 5 to 50 Amps With time delay adjustable 	 41. 
instantaneous to 40 cycles. . Sensors shall be placed around 811 phase 	42 il 
and' neutral cohductors_of respective feeder cables'. Relay output shall 	43 
operate from a 120.  VAC sourceobtained through a control power trans- 	.44 
former. Ground relays shall be flush mounted on rear access panel Of 	45 
respective' distribution-section - With Visible target indicator: 	 46  

• 
Fuses for main switches shall be NEMA Class L current-limiting 4000 . 	 48 
Ampere. Provide one set of three spare fuses:moUnted in hinge'cover 	 49 
cabinet located'adjacent to switchboard. • 	 • 	 50 

Provide one Set of three spare:current limiters of each rating mounted 	,52 
in the Spare :fuse cabinet. 	 '. 53  

- 
Provide two sets - of spare control circuit fuses of each.type and rating 	55 
mounted in- the-spare fuse cabinet* 	 56 

•, 

10 .  
I. 
12 

. 14 
15 
16 
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SECTION 16D GROUNDING SYSTEM 

RELATED DOCUMENTS  
. 	. 

The requirements of Division 1- apply to:the.work apecified in thia- 
.section. 

DESCRIPTION OF WORK 	 12 

This Section applies to all of Division 16. All conditions contained 	14 
herein are pertinent to the other sections as if repeated in those 	 . 15 
sections. 	 16 

Furnish .  and . inatall all .work. and material's, required to completely . 	 18' 
ground the electrical work in this project , 	 19 

GENERAL 	 , 21 

See Section 16A for Electrical General Requirements also 16B, and 16C. 	23 

MATERIALS & INSTALLATION 	 25 

Grounding Electrodes: Foundation ground grid shall consist of #4/0 soft 	27 . 	. 	. 	. 
drawn bare copper conductors installed at bottom of foundation with 3- 	28 
inches of concrete between conductors and earth, encased in concrete their 	29 
entire length exclusive of tails for connections to main ground bar. Con- 	30 
ductors shall be interconnected by the Cadwell process using molds and 	1 31 
charges according to manufacturer's recommendations. Tails for connections 	32 
to main ground bar shall provide not less than 24-inches length above 	33  
finished floor. All tails shall be protected against damage. At the 	34 
main ground bar install short vertical lengths of conduit with a bend at 	35 
the bottom and a grounding bushing at top, approximately 8-inches above 	36 
the floor, each enclosing one or more tails. 	 37 

Group risers closely and coordinate with other grounding conductor 	 39 
risers to conserve terminal space on main ground bar. 	 40 

Connect tails to the main ground bar with specified mechanical connectors. 	42 

Miscellaneous grounding electrodes, such as connections to building water 	44 
mains, shall have insulated conductors run direct to main ground bar in 	,45 
conduit as shown, separate from any other grounding conductor. 	 46 

, 

r  
Main Ground Ban Shall:he of standard electrolytit'rolled:copperh 	

1
us 	48 

bar . of - the size . shown.' 

Insulating.bUs supports shall be:used: 	 1 

Use T &-B "Ldcktite," two:hole standard.lugs, catalog -number 
Burndinr eqUa“or allcOnnections OfYCable to bus bar. . 

32000 Series, 53 
54 

Bolts for bus supports. or lugs shall be galvanized steel,_hex head, of 
correct length with.  galvanized heavy cut round flat washers and galvanized 	,57 
spring lock washers.' 

Grounding System 16D-1 
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Each conductor attached to ground bar shall be identified by means of 	5 
an engraved or stamped brass plate attached to the conductor lug. 	 6 

Seal conduits stubbed from slab at ground bar with approved sealing 	 8 
compound. 	 9 

Grounding Conductors: Shall be Type TW or THW wire, with insulation 	11 
colored white or white with black stripe for system neutral grounding 	12 
or green for enclosure or raceway grounding, except that bare copper may 	13 
be used where specifically noted herein. 	 14 

All conductors shall be in raceway or approved enclosures. Following 	16 
classes of grounding circuits shall be electrically isolated from each 	17 
other everywhere except at the main ground bar: 	 18 

460Y/265 Volt.System , "Service" Neutral Grounds: White with black 	20 
stripe insulated conductor run in conduit e..1: 	• '- 	 21 

Only one connection to the neutral 
shall be made. 

, 
each separate system 	 24 - 	

25 

208Y/120 Volt System Neutral Grounds: White with black stripe 	 27 
insulated conductor run in conduit. 	 28 

Raceway and Equipment Ground: Green insulated wire, run in 	 30 
conduit with:circuit - coftductors-mhere , possible, in separate 	 31 
conduit where necessary. Bare copper wire used for bonding, 	 32 
only as described below. 	 , 	 33 

,Bonding: Run a code-sized green insulated bonding conductor from 	 35 
the separate ground bus in each switchboard, panelboard, or motor 	 36 
control center in each three phase circuit conduit, to the frame 	 37 
or enclosure of each three phase appliance, motor, transformer and 	 38 
the like. Connection to frame or enclosure shall be with specified 	 39 
mechanical lug; to a screw or bolt with lock washer used only for 	 40 
lug attachment, on a clean smooth bare metal surface. 	 41 

Run a code-sized bonding conductor from the ground bus in each 	 43 
branch circuit panel or motor control center back through feeder 	 44 
conduit to the ground bus in the distribution panel containing 	 45 
the feeder breaker. 	 46 

Run a code-sized green insulated bonding conductor from the ground bus 	48 
in each distribution panel or motor control center supplied direct from 	49 
a main service switchboard ground bus. Main service 'switchboard ground 	50 
buses are connected directly to main ground bar. 	 51 

At every main service switchboard, motor control center, transfer switch, 	53 
control panel, or panelboard, all feeder conduit terminals shall be bonded 	54 
to the ground bus with code-sized bare copper conductors, using the 	 55 
specified insulated grounding bushings. Each conductor shall be lugged 	56 
separately to bus. 	 57 
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•Where the raceway is used as the grounding cOnductor,'good contact 
shall be made between conduit or tubing and panels, cabinets, boxes 
and equipment, lighting fixtures, etc., to maintain continuity of 
ground. Where it is not possible to obtain good contact, additional 
bonding shall be provided. 

Supplemental bonding shall be provided between raceway and enclosure 
and at concentric knockouts and at reducing washers. 

All non-metallic raceways exclusive of telephone and signal shall 
contain a code-size copper conductor, green insulated, properly 
bonded to equipment at either end and to metallic portions of the 
same raceway. 

All grounding type receptacles shall have grounding contact 
connected to a grounding conductor. Grounding conductor may be 
code-size green insulated copper conductor installed in circuit 
raceway or may be metallic raceway. If metallic raceway is 
used as grounding conductor, a,green insulated copper conductor 
must connect receptacle grounding contact to lug or screw,•terminal 
in _outlet box Or to 'grounding bushing at raceway. 

Provide bonding jumper around flexible metallic conduit. Bonding 
jumper shall be inside flex. 

• 
Raceway size shall be increased if necessary to accommodate bonding 
or grounding conductors and shall be based on raceway fill tables. 

Where cabinets are furnished with grounding bus all required bonding 
conductors shall connect thereto, each with separate lug. 

7 

12 

14 • 
15 
'16 

19. 
20 
21 
22 
23 

25 

27 
28 

30, 
31 

33 
:34 
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SECTION 16E - LOW VOLTAGE CONTROL 

RELATED DOCUMENTS  

The requirements of Division 1 apply to the work specified in this section. 

DESCRIPTION OF WORK 

This section includes the furnishing and installation of complete low 
voltage systems and equipment for control of circuit a as described herein 
and shown on the drawings., 	 • 

GENERAL  

See Section 16A for Electrical General Requirements. 
See also Sections 16B and 16C. 

MATERIALS AND EQUIPMENT  

• 

9 

11 

13 
14 
15 

17 

19 
20 

22 

Equipment shall be General Electric "Remote Control". 	Elec. Co., 	24 
or approved equal.' Transformers, rettifiers, and associated relays . 	'25 
shall be installed in barriered component cabinets mounted as indicated 	26 
on Drawings. 	 27 

Switches, relays and transformers shall be provided to accomplish switching 
control indicated on the plan. Number and size of cable shall be as 
required for the.system,installed. System shall be installed per manu-
facturer's published printed instructions. 

Equipment shall be as follows: (Numbers refer to G.E. Company) . 	 34 
, 

Relays: RR7 or RR8, standard type rated 20 amp at 120V AC or 
277V AC as applicable, splitcoil design operating on24 volt switch 
circuits. 

Control Switches: RCS2PL Pilot Light 25V AC SPDT N.O. momentary-
contact, flush mounting, grey or as selected by Architect. 

Transformers: RT1 and RT2 in single or parallel operation as required 
by circuit conditions. 

Master. Selector Switch: RMC2PL 12 position push button. 
11 

29 
30 
31 
32 

36 
37 
38 

40 
41 

43 
44 

46 

Rectifier: RA16._ 

Control Cable: #53083-3,,'#53088-12, as required forcontrol 
function.. 

Component Cabinet: RBF3, RBS1 or BRS2 with steel se lparator, 
terminal blocks and hinged captiveJastener cover. 

48 

50 
. 51 

53 
54 
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SECTION 16F - UNDERFLOOR RACEWAY SYSTEMS 

RELATED DOCUMENTS  

The requirements of Division I apply to the work specified in this section. 

DESCRIPTION OF WORK 11 

This section' includes the furnishing and complete installation of the 13  
, underfloor raceway systems as described herein and shown on the drawings. 14.  

GENERAL 16 
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:Duct Fittings: Duct supports for each 'duct shall belocated .  as close. as 
practicable to all duct joints, elbows, bends and terminations, with 30-
inches on each side of each junction box, and elsewhere:atintervals of 
not over 5 feet. 

All joint's shall be suitably tight to prevent entry 	-concrete or fill 
during pours. 

5 
6 
7 
8 

lb 
11 

Junction Boxes, Fittings: The conduit extensions from the underfloor 	13 
duct junction boxes or trench ducts where shown shall be run below the 	14 
duct wherever it is necessary to cross a duct run, or shall be run in 	15 
the furred ceiling below. The conduit extension shall enter, junction boxes 	16 
at corner or bottom openings, or at spare duct openings through duct adapters.17 

Junction boxes in finished areas shall be supplied with recessed cover 
plates. These covers shall be filled with the required floor surface. 
Plates and rings shall be protected from damage at all time,' especially 
during the placing of concrete or floor fill1 Junction boxes and trench 
ducts shall be protected against entry oC concrete and against injury or 
distortion. 

• •• 
Junction boxes shall be installed on a concrete pad of suitable area and 
height, or they shall be supported by heavy screws. 

Closure Plates or.Plugs: Unused entrances to junction boxes or any 
terminal ends of ducts shall be closed with blank closure plates or 
plugs. 

19 
20 
21 
22 
23 
24 

26 
27 

29 
30 
31 

Inserts: Inserts shall be provided on 24-inch centers over the entire 	33 
length of each duct. Exceptions to the above are for connecting ducts 	34 
between parallel ducts less than 6 feet apart (center to center), and 	35 

• ducts located in permanent corridors, vestibules, passages and lobbies. 	36 
Inserts shall be of" the same manufacture as the underfloor. duct. Inserts 	37 
shall be aligned on the same centers for the variouS,services and for duct 	38 
rows in the lays. Inserts closest to junction boxes or trench ducts 	 39 
shall be not more than 12-inches from .vertical faces of junction boxes 	40 • 
or trench duct. 	 41 

Openings for inserts in the duct shall be at least 2-inches iron pipe 	43 
size for steel duct". 	 44 

Inserts shall be'made . of metal not less than 0.067-inch average. uncoated 	46 
thickness or"0.070-inch . if zinc-coated and shall be of the same metal as' 	:47 
the duct. . 	 48 

All necessary cutting of floor for the installation of service outlet 	50 
fittings shall be made in a neat, workmanlike manner and as recommended 	51 
by the duct manufacturer.' The floor construction or finish damaged by 	52 
the installation of fittings shall be patched or reglaced as directed 	53 
by the Architect. 	. 	 54 
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Service Fittings:  All active l20-volt service and other power receptacles 
and connettions shall be completely wired and connected under the Contract 
at no additional cost to the Owner regardless of the selection of location 

	
7. 

required by the Architect. 

Type of wire shall be as hereinbefore specified for branch circuits 	 10 
generally. Where branch circuiting is not explicitly designated, there 	11 
shall be no more than eight 120-volt receptacle fittings .connected to a 	12 
single circuit. Sufficient slack wire shall be left in the junction 

	
13 

boxes for future connection of intermediate outlets feeding from the 	14 
same circuit. Splices and taps shall be made only at junction boxes. 	15 

Duct Markers:  Suitable identifying corrosion resistant duct marker 
screws flush with finished floor shall be provided on each duct at the 	18 
following locations: 	 19 

At the end of - duct.  not terminated by or in a junction box or trench' 	 21 
duct, electric or telephone equipment closet or cabinet, at the 	 22 
closest inserts to any change in the' direction of a. duct where change 

	
23 

in direction is.not,made at a junction box or trench duct. • 	 24 

Grounding;  Where metallit duct is USed,. it Shall be installed so that- 	'26 
the continuity of the ground throughout the system is maintained. 	 27 

Shop Drawings.:  Complete layout Oft : duct.syStem. and construction details, 	31 
including liat, of mistellaneoUs . items required. 	 .'32 

29 
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SECTION 16G - FIRE ALARM SYSTEMS. 

RELATED DOCUMENTS, 

The requirements of p.ivisiOJ1 1:apply-to .  all.wOrk specified hereunder. 

See Section 16B and 16C for related work. 

DESCRIPTION OF WORK 	 S 14 

This section includes the furnishing and installation ,  of a coffiplete fire 	16 . 
alarm system as described herein and shown on the drawings. 	 17 

GENERAL 	 19 

See Section 16A for Electrical General Requirements. 	 21 

The system and all its components shall meet the requirements for a local 	23 
alarm system of Title 19, Chapter 1, Subchapter 1, Article 72, California 	24 
Administrative Code; National Fire Protective Association Bulletin 72A. 	25 
All equipment shall be UL listed and labeled. 	 26 

-• System Operation: The system is comprised of three separate subsystems 	28 
one for each of the Theater, Activity and Exhibit Buildings. Each sub- 	29 
system is. complete and independent of the others, zoned and supervised. 	, 30 

Actuation of any automatic detector or flow switch in a particular building 	32 
. shall: 	 33 

1. Energize the Municipal LOcal Energy Control:tO'trip city Master Box. 35 
(Note: :Threety:boxes will be.provided . by  Others; one_for'each . 	36 
building.) 	 37 

2. Sound alarm signals in respective building. 	 38 

3. Indicate the alarm zone on the respective building annunciator panel 40 
at Fire Sprinkler Riser Manifold. 	S 41 

4. Indicate the alarm zone on the respective building annunciator panel 43 
at Supervisoes office in Activities Building. 	 44 

5. Sound alarm signal i . Supervisoes office in Activities Building. 	46 

An open or ground on any alarm circuit in a particular building 	 48 
shall: 	 49 

1. Activate trouble lamp and buzzer on the respective building Master 	51 
Panel located in Activities Building. 	 52 

2. Activate trouble lamp and buzzer on the respective building annziciatar 54 
panel at Supervisor's office in Activities Building. 	 55 

Failure of power supply to any Master Panel shall: 	 57 

5 

9 

12 
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1. SoUnd buzzer on the liespe#ive' building Supervisory Panel-,at 
Activities Building. . 

. .2. Sound buzzer : and activate trouble lamp on the respective building 
annunciator panel in Supervisor's office in Activities Building. 

COMMUNITY CENTER COMPLEX - SAC 

Each subsystem shall be electrically supervised against open circuits and . 	11. 
grounds on the wiring to the alarm initiating devices. 	 12 



50 

• 
All' . cablesentering. a_terMinal Cabinets shall b iderAified'With Brady or 
E 2 Code•:wire'Matkers.' 	 • 

1 6 
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Panel shall supervise the alarm wiring fOr.each tone,for each of tile, 
subsystems. 	

. . 

Each stbsystem, 	sectionshall contain 10. alarm zone,ihdiCator lamps, red .  
color; indicator'lamps:forSyStem Wiring trouble'andHpoWer failure, amber 
color,-. with associated buzzers and silence switches, System reset switch, 
and provisions for activating alarm by key switch -- 	En4-graved lamacoid 
nameplates shall Clearly describe eachlamp, and switch :function and panel 

. 	- .assignment, 

5 
6 
7  

'8 
0 

10 
11 
•12 ,  

Annunciator panels shall be Simplex type 4300,Edwards 	,, Or apProyed equal: 14 

Annunciator Panels (Fire Sprinkler Riser Manifold, three total) Shall be 16 
similar to those in Supervisors office except that 1U alarm zone indicator 17 
lamps, amber color, only are required. . Panel shall be for surface mounting 18 
finished ASA 61: 19 

Municdpai. Local EnergY COnttol Units (three tertal) shah 	be for surfaoe. 21 
mounting finished ASA 61 to operate the trip coil of the Municipal Local 22 
Energy Master boxes at fire . sprinlq.e4ser manifold.A 23 

Control, Umits_shall.hebrovided with drill switch and pilot to permit testing 25 
of building SyStems,and:Witb troubleApuzzer: 	 . 26 

Units Shall:be Simplex.tYpeA2445,Edwards C 	or appreved equal-. 28 

Power Supervisory PanelS (three total) shall be for SUrfaCe mounting in 30 
steel cabinet with hinged door secured by a lOck- • Panels shall provide an 31 
audible and visual alarm when power supply to associated MaSter Panel has 32 
been disrupted. 	Volt-meter, power failure flag, tesdbUtton:and - relay, 	• 	. 
buzzer,,silencing:switch and trouble-lamptp beprovided. 	Units shall.., 
contain wetr-cellApattery for alarm power supply 	with charger panel 
adjustable for hiOr lo charge on battery 

33 

35 

Panels Shall be Simplex type 	EdwardS:C0:4 or approved equal: 37 

INSTALLATION; 39 

Electrical Contractor shall retain the services of the duly appointed ' 41 
representative of a nationally known concern engaged 4n :the Manufacture or 	, .42 

Each cablerun on the wiring diagram shall be identified with the exact wire 
marker code '.(numerical or alphabetical) as appears inithe terminal cabinets. 

All system wiring -  shall 	as indicated on plan: Wire shall be run in - 
conduit, and as required by the manufacturer, The system shall test free 
from grounds, opens. and-short circuits. 

. 

- 

distribution of equipment .  as specified above, who Shall furnish allequipment,L0 
supervise all connections to same and place the system in operation 	' 

The technicianand Work -den employed, shall be 'particularly Skilled in this 	46 • , 
type of work.- 	: 	 41. 

53 

55 
56 
57 
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I I 
Station locations shall be identified by final room designatiqns and in all 	5 
'ways the one-line wiiing'diagram - shall - relate . as closely as possible to the 	6 
architectUtal blueprints'. 	 7 

- 	' 
SUBMITTALS  

II 	• 
.Submit 6 -copies of one Line diagram and manukacturer's data of complete systemli_ 
showing all alarm stations, horns, Cabin•s, etc., and associated:miring.. 	12' 
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SECTION 161-1 - STAGE LIGHTING CONTROL SYSTEMS  , 

izULATUip DOCUMENTS - 

. 

. 	, 	. 
The requirements Of DiVisiOn I:apply to all work speCified hereunder. 
Seealso Sections 16A; 16B'and 16C, 

9 

Furnishing ot,certain . equipMent and ,components 
installation in Other systems, 

Items Not in this Contract include the following: 

0 , 	• 
'.others 	r their- 	34 

35 

37 

Stage. Lighting Control Systems 16H-1,  

DESCRIPTION OF WORK 

All -materials„components and services necessary to provide the systems 	13 .  
arid equipment indicated above as specified .  herein and' 	on the 	 .14 
drawings, so that When thecontractoris,finished, a "fully working system 	:15, 
will be turned over to the Owner .:These include but are not limited to 	.16' 

• 

Preparation and submission of shop drawings, wiripg diagrams - and :  
:Material lists for approval Prior to fabrication of the equipment. 	 19 

Verification of dimensions and . cOnditions , at job site 	 21 

InatallatiOnrinaccordance with these specifiCatiphs, pertinent . 	 23 
drawings', established trade Criteria and appliCable.Code require 	 24 , 
ments.. 	 25 

. 	 _ 
InSpectioni,neceSsary adjustment, demonstration and guarantee of . 	 27  
completed installation 	. - 	 48  . 	 , 	. , 	 . . 	 . 
'Furnishing of "as-built" shop drawings, wiring .diagrams, material 	 30 . 	. 
lists, service and operational data and certificates incorporated as 	31 
part of the Operation and MaintenapCe - Manual. 	)1. 	' 	' - ' 	 32 

Principal supporting members for lighting fixtures such as grid irons; 	39 
piPe battens,,etc: 	except as'herein Specified 	 40 

Certain sound system control equipment and components furnished by 
	 4• 

others'fOrinstailatimand wiring under this Section. 

GENERAL 
	

45, 

A.Intent:- The intent'of this specification is to establish requiremnts 	 47 
for furnishing, installing, testing and placing in operation,- the 	 481 . 

necessary equipment and appurtenances for control ofstage and platform 	49 . 

lighting equipment and certain related systems - 	 0 

B.Responsibility: To assure e uniform installation and single responsibility, 	52: .  
all the equipment including fixtures, connector strips, Plugging boxes,. 	53 
floor pockets and wall pockets, and the lighting Control Systems shall be 	54 
the product of one manufacturer.. 	 55 1 
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2 

This manufacturer shall be 'one who has been .continuously _engaged in the 
,production of theatricaI:•lighting and control equipment . for . at  least ten 
year and shall havé'. been-engaged in the Manufacture of-SCR:contrl 

o syStems.and difnrnersfor five year or More, 'ContractOr shall engage the 
services of ManufactUrer as indicated below. 

5  
6 

• 	7 

9 

C:Ccdes:  . A11 - . 1ighting . instrumentS . and items of equipment, and individual 
components where applicable standardshave been established shall be • 
listed by Underwriter's Laboratories, Inc., and shall bear the UL label 
when delivered and installed on the job-. Special attention is called to 
NEC. section 

p.Materials and Equipment 	In order to indicate the quality and functional 
performance required of the system and its components, certain items of 
equipment are Specified herein by 'manufacturer's ,  type numbers. The stage 
lighting and control equiPment specified is called out in terms of products 
as manufactured by Kliegl Bros. Substitute proposals embodying equal or - 
superior, equipmentofStrand Co., 	Co., or Hub Co, will be 
welcome, subjeotto compliance with these specifications. Such proposal's 
must be cbotpailiedby sufficient catalogdata, specification's, and 	' 
technical information to enable the'Architect -to evaluate. thet. Should 
first submittal for proposed substitutionbe.relect 0, the Contractor' 
shall furnish KliegL Bros. 

-17 
18 
19 

24 
25  

!27 

All - Materiel finished and. colors-and the appearancO.,qf.all ,  equipment 	 29 
shall be-subject to the 'approval of,the Architect. 	 30 

, 
'E.Manufactur.er'SServices:.The : manufacturer of the lighting_control'system 	'82 

shall arrange to have an engineering representative on the job to instruct 	33 
installer'. After installation has been completed and prior to energize- 
ti-on of. the 'Systet,manufacturer shall test and adjust the system and 	 15_ 

direct theinstaller;for corrections. Manufacturer: shall demonstrate and ' 	36 
instruct Owner's,representatives, in operation and maintenance of -the 
system as hereinbefore specified. 

Provide two year quarantee, warrantee and service contract. 	 40  

Stage Lighting Control Systems 16H 7 2 
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.MATERIALS. 

Stage and House Equipment  
. 	4 

1. 1'1,3.s -ter Lighting Control CPPetle:. The master lighting control console shall 
be free . standing,',floor supported, substantially fraMed and:enClOsed"With' 
Sheet'Metal'panelt . housing control equipment for stage and House lighting 
circuits 	interior wiring'and•comPonents hall be provided by 

 hinged doors having locking latches:: Equipment .and'device:arrangement 
shall be as indicated Dimensions shall not exceed those shown. Finish 
Shall be baked enamel, color as selected Terminal strips of adequate . 
rating shall'be.proVided for all wiring conneCtions.rythe Console with 
each terminal clearly and permanently identified by circuit or wire %. 
number.,. All 'interior Wiring shall be done at lactorY suitably laced and 
)Dound. It'shall'only be necessary for contractor_toconnect'indoming 

• field Wiring to.terminalsprovided. 

' 	• 	' 
Control console shall perform the following functions: 

• Individual switching and/or dimming cOntrol of dimming ,  and non-dim' 
circuitt. 	 ' 

20 

22 

24. 

2 7 
28 

30 
31 

Group switching and/or dimming. control of any group of. dimming and 
':non-dim circuits: 

Pre-setting ok-anY,or..all dimming circuits in advance without changing 
or affecting the-,setting.or inteniity.of_any Oirellits,in operation. . 	 _ 

Switch operation or cross fade from ,one0group,of 
to another. 

pre7set. intensities 
• 

• - • 

33 
' 	.34 

:Pile on one group of pre-set intensities to another grout).of  pre-set 
- intensities. 

36 
3 7 

4 
Simultaneous brightening or dimming of groups oftircuits while 

	 39 
maintaning,their.relative preset intensities (proport ional dimming). 	40 

.Equipment and arrangement sl .)[all include,thefollowing: , 	 4? 

a. Lock and Key Switches shall be Provided to allOwknergization .  and 
de-energization of the dimming system'. .A pilot 4ghtthall , be 
provided to indicate "'to:in :Position of switch 'Switch shall provide 

	'45 -  
46 

	

.interlocking feature to prevent all other 'Stage and Halite lighting 	• 4,7 
control points from functioning When master control console is 

	 48 
activated. - 	 --• 	

• 	,.. 	
49 

b. -Console Work Light: Provide console and instruMent,lights:fOr:the 
	51 

- - console; So designed.to. , 'illuMinate -the sutfateofthe - COnsole evenly 
	52 

• while.-at the same tiMp, confining the illuminatiOn to . the operating 
	

53 
sections of the console; :provide separate dimming control over 

	 54 
55 intensity of console and instrument lights Withseparete:fuse'pro- 
56 tection. 

Stage Lighting Control Sysfems 16H-3 
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oc. Convenience-Outlet: A 20 Ampere 120VOit duplex convenience outlet 
shall be provided. 

d. Overload: Protection: OVerload•and short circuit proteCtion,  required 	8 
.shall be grouped and labeled for convenient access by the operator .. 	 9 
Use indicating "fuse holders. 	 10. • 

Cue Sheet Molder: Provide one cue sheet holder. 	 12 

• House Lighting Controls: Provide controls' for house lighting as 	 !! 14 
15 

One (1) main lock and key switch control and pilot: light. 

One (1) panic system control and pilot light push bUtton with 
raised ring. 

3) Six (6) sub Tmaster dimmer control potentiometers each with 
integral 3-position switch independent-offHmaster... 	. 

1Q1-1-e. (1) 3-position center return momentary contact toggle switch 
for Motorized master control potentiometer, 	• . 

- 
One- (1.):,tOggle switch for black-out cOntrOl. 

g. Non-Dim Control! :  -Provide 6S  3-position op-off master Switches for. 
,non-dim circUit, contrpVpIup, mlaxi. 

h. ..Worklight Control 	Provide fbur3.7positiOn,•moMentary contact, 
center off switches, for rehearsal/Worklight. , control. Provide 
pilot light' with each switch to indicate, :relayonf'. 	• 
Stage ,Lighting Controls: Provide controls for Stage lighting as 

2) Grand master control potentiometer with integral on-off black 
out switch. • 

3) split fader : .mechanism with black out switches and pilot lights, 

4) Manual master potentiometer with integral on-off black out 	 !4-3 
switch. 

5) Multi-scene selector push buttons, two per scene for total .of 	 46 
six. 	 47 

6) Submaster fcohtrol. potentiometers with integral on-off black but 9 
•switch, six,  per s6ene for total of 18. 	 50 

7) Mode selector .switches three position, prese -bff-manual, total 	52 
of 66, .. 	

53  

Diode pin matrix panel; .18 x 66 with 20% spare pins. 	 55 

9) Dimmer controller potentiometers, 66 per each of three preset 	 57  
scenes for total of 198. 	 69 

Stage Lighting Control SyStems 16H-4 
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.1 1 7 

, 19 
20 

I 22 
•23 

! 25 
26 

28 
29 
30 
31 
32, 
433 

follows: 	 • 	 - 35 
1) Main lock and key switch control with pilot light. 

69 
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,. 	 . 

The color Of potentiometer and knob shall be-as- shown on drawings.- Cir- 	'36 
.cuit identification shall be by engraved plastic piate , permanently 	 ,37 
affiXedtd-'1DOteritoPeter-' 	 .38 

Sub-Master Potentiometer with Integral Switch .'The l'plugin.sublmaster 	40  
potentiometer shall be of a design identical to individual potentiometers. 	41 • 	, 	 , 	_ 	. 	, 
Integral switch shall be.two,position on,off: 

I ' • 	 . 	 • 	 . 	
42 

r i- 	 . T.; 	i , , ,,I . 	_,, t ,., 	, i- 	: .• , : 	, 	• 	, 	, • I  1 	-4:4;7 	• 	, 	1 ,  6 : 

The sub-Lmaster.cOntr011er, shall -control'a solid 'State amplifier, This 	44 
amplifier shall be a';plugin unit for ease of mainienance. The sub- 	' 45 

	

.master control shall be capable of'PasteringH . froM Tie channel to the 	. 	46 
maximum number of -asSlignabIe'Chanhels . with.SleSsAhl'.n6,5 volt regulation 	'47 

'"v 	 all points in the ... 49 

regardlesb . of-ldading.'' Sub-master control aPplifl7hail produce 'a 48 
control voltage which is linearly 	at  
coritrol"System 	'''.L' 	 50 

Only sub'-master : units -Which are thus unaffected bY rthe quantity of assigned 52 - 
Control channels and - which:have linear output will be acceptable. 

i. 
Color of potentiometer ,  and switch knobs shall be aS -shown on drawings. 

-7Staqe 

 
" 	 . 	 . 
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53 

.10)--bPerating componentS Sriall'be mounted within Ph4rrived, hard rinodized : 
.sealee:alUminuMparielS,''COmplete aCCessibility. to interiOr copponentF: -6 
shall be .-provided through locking hinged -,riccess . panelS.' TdrminA'': ' 	, 
stripS of:adequate rating shall be . proYded . for ail connections 	 '8. 

. - :to.theconSole With;each ferminal clearly.and4ermanently.identified 	..9- 
''by-:circuit.  or wire number.. All interior wirilg Shall be done at 	10 ' 

fctoryi'suitably :laced and bound.. It shall only be:necessary for 	11 
-2.---- Confractor to. ..connet remote field wiring to ferminal blocks Provided: , . i2 

Rear.iaccessshall -not be required for installation or maintenance, 13 
' FiniSh'shalD)bebaked.ename4 coloras selected..—All components' .. 	14 

cOntaining movihg parts shall either be of the pIug-in type, or ' 	15 
: mounted On remoyable panels SO that - access for. maintenance is - . 	1 .6. 

	

, 	 . 

DimMer Controller PotentioMeters (without integrallbnoff sWitch): Each. 	.19 
indiVidual potentiorileter , shall be of the .  plug-in type mOlded of unbreak- 	':20 
able polycarbonte self-color, terminating in maleipins plugging ihto a .  .. 	21 
master buSlber.-'Allpotentiomptert shall be .  easily reMovable and..Com-7 	22' 
pletely''interChangeable: Each'controI-Totentioteter'shall be capable of 	23 
finger tip' rectilinear Operation. - There shall be:direct'Orive frotri:firigell 24' 
tip tdithe'Wire-wou,hd-resistance,element,- The scale shall,be aPproxi- -  25 

.... 
_ 1 mate10-inches : in•lerigthtand thavea l!zere,'„ position,' no.ff!'..pdsitiopi 	2 

" 10" 1049sitionf'aPd `in-between nuMbers "PI : thrdugh 19P with-half- marJ5s,'. . 	2', 
When.controiler -is at- '!off" -:--position,:output . voltaqeat dimmer should-be ' 
zero Scale seleCtion pOSitions shall be.rear illuminated (edgelit) :by .; 	29 
an internal extend664.1ife . lamp,-Lamp shall „have edsy accesSfor,mainte2 .- 	30 
nancePotentiotheter,snall:be . a '+'-:. 5 96 10k - ohm precitSion controller :with 	31 
a + 2$' conformity.. „Controlloutput .  Shall be linearjand produce :,a,sqUare' 	. 32 
law curve at.the dimper,output. 'Ihdividual Potentiometerswhich'differ 

	

. 	. 	, 
in cUrVe.rina scaIeShaWnOt:be,ricceptable.. 	'1 ' 	 34 

-' 

55 
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'master Potentiometer with%.Integral Switch:  The plug7in'master potentio- 	5 , 

:Meter Shall,be:of p design identical to individual 'potentiometers. 	 P 
Integral switChshall be"two position oh-off. 

The Master controller.shall controla solid state amplifier. 'ThiS 
amplifierShall :be a plug-in unit for easd of maintenance. Thd master 
control z11.0-1, be capable of mastering from one channel to the maximum 
number of 'assignable channels withless than 0.5 volt regulation regardless 
of:loading. . Master.. .control amplifier shall produce a control voltage 	 0 	• 
which, is linearly proportional at all points in the control system. 

A 
Only Master units which are thus unaffected . by the quantity of assigned 
control channels and which have linear output will be acceptable. 	 - 1,7 

'The 'color of the potentiometer and switch knobs shall be as shown on 
	

19 
Drawings, 	 20 

Multi-Scene Selector System:  Provide a two-butter:. Alternate Action Rear 	2:2 
Illuminated Selection System for "off' and each scene7injhe. Multi-scene 	23 
Preset panel. This system will assigh .thetontrel of . scenes:(groups of 	24 
.§reset potentiometers) to a : selected master fade r control..: Depressing 	25 
the right button (Y) will Place the control of the selected scene on - 	26 
the right side (Y) of the Master fader. 'pepkessing,the_left button (X) 	.2 
will place the . controlOfthe selected spene.oh the left side (X) of the 	28 
master fader . 	

. .. 	 29 • ; 	.• 

.Split7 Fader System:  Solid-state electronic fader complete with switches 
and pilot lights Shall. perform the following functions 	. 

Fade directly from one scene to another with. a single action of the 
control handles (one hand operation): without, mechaniCal-linkage 	 35 

between the two control handles. 	 . 	 36 , 

Operate either of the fader control levers independently or jointly 	38 

Fade in or Out.of desired scenes completely or partially, as 	 40 
•desired. 	 41 

'ChangeindividUal stene fade in or out time at the will of the 	 0 
operator by being able to fade one scene faster or slower than the 	'44 1 
next one, 	 45 

This fader mechanism shall have handles which move through an are with a 	0 
Minimum travel of 70 degrees. The scale shall have an "off"'position,.a 	4E 
"zero" position and - a "10" position with in between numbers "1" through 	49 

"9" with half marks. The fader potentiometers' shall master their scene 	50 
controllers through a plug-in solid state electronic time variable am- 	51; 
plifier. This amplifier and its regulated power supply shall accomplish 	52 
the following:, 	 • 	 53 

Fading from scene to scene without dip. There shall be no 	 ..55 
perceptible dip between equally set potentiometers in the scenes 

	 59 
being faded. 	 57 
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Accept variations Of load from one dimmer Controller to the tOtal 
number of assignable controllers in the system with a maximum 
variation at any setting Of 0:5 volts regardless! of 

Regulation shallbe plus or minus 1.0% although voltage input to 
consolemayjluctuate ,.plus-orminue by WithjlOrmplimillt. : 120A70(% 
there shall be less than plus or minus 1..056 regulation from 110 VaC. 
•to 130vac. input: 	 • 

Produce Control voltage.  that is linearly proportional at all points 
in the control system. 

Maintain 'outputs whose peak voltages' (measured by an oscilliscope) . 
do not exceed.60 volts (120 vac. input to consble). 

• 
. Only fader units which exhibit these characteristics: Of'linearity, 

regulation and lack of dip will be acceptable.'' 

.17 
18 

20 
21 

o.Matrix panel: Preset.interconnection.matrix.shall be . of1./4" . lattice 	• 23 
type,. arranged with three groups-of six horizontal rows interconneeted .. 	24 .  , 
to siXty-six,vertical columns. 	 25 

•Selection and assignment of potentiometer controllers to subMasters'in 	27 
the preset system shallbe'by means of electrically Conducting; easily 	28 

' - inserted' ”pegs;" each containing blocking diodes wit hin an 'insulated . 	'': 
• handle. , .Interconnecting devices are to be arranged and circuited in 	 30 

such .p manner that connection or disconnection of any potentiometer to''. 	31 
any submaster has no effect on any other element Of -the system and has 	32 
no effect on the output level of the specific submaster involved in the , 	33 
switching: Matrix shall be recessed behind locking, 1/8" thick, clear 	• 34 

• plexiglas panel. Pin layout must beyisible to operatorthrough , plexiglas. 	35 
, 	. 2.DimnierBlanke:' 	 .. 	

37 
a.General: The dimmer banks shall be designed to operate.at  120/208 Volt 	38 
• three phase four wire 60 Hz. 	 , ..39 

Banks shall be free, standing, floor supported, dead front, dead rear, 	 41 
substantially framed and enclosed with sheet metal panels. : Each. section 	. 42- 
shall be provided with full, size hinged door'having cabinet locking handle. 	43 

'Access to interior of banks for installation and maintenance ehall'be from 	. 44 
front.of.bank only.. Equipment and device arrangement shall be as shown . 	45. 
on the drawings. 'Dimensions shall not exceed.those shown. "Finish shall ' . .46. ', 
be baked enamel, color as seleCted, Terminal strips,of adequate rating 	. 47'. 
.shall be provided for all Wiring connections to theloanks with each'. 	• , 	48 
terminal clearly and' permanently identified by cikuft or.wire•number. 	. 	49: 
All'interior wiring shall be done at factory, suitably laced and . bound- . 	50 . 
It shall only be necessary for Contractor to connect .' incoming field' wir- 	51 
ing to terminals provided. ' • 	. .. 	 . 	52 

All equipment necessary for the operation of the banks. under. the intent. 	54 
of these specifications shall be provided with overload and short circuit 	55 
protection. Electrical system serving dimmer banks Will limit available 	56 
short circuit current to maximum,of 5000 Amps Symmetrical- RMS. All circuit. 	57 - 
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COMMUNITY CENTER COMPLEX - SAC 	 2 

breakers shall be fully magnetic. Entire dimmer bank shall bear UL label. 

Main section of each dimmer bank shall contain necessary lugs for incoming 
feeder cables, circuit breakers and control devices as shown on the draw-  8 
ings. Suitable barriers, interlocking control, overload protection and 	 9 
disconnects shall be provided as required by applicable codes and system 	10 
operation. 	 11 

b Dimmer Racks shall be of modular design incorporating horizontal and 	 13 
vertical rails for receiving dimmers. Connectors for dimmers and all 	 14 
required wiring shall be provided. Each rack shall be provided with quiet 	15 
running fan or blower for forced air ventilation. Intake air shall be 	 16 
dust-filtered. Filter location and cleaning instructions to be indicated 
by engraved panel on front of rack. 	 . 18 

c. Dimmers: The dimmers shall be completely self-contained of "plug-in" 	 20 
design with chasSis guide tracks to assure positive connector alignment. 	21 
Power and control connections to be by male multi-pin connectors on the 	22 
chassis and fixed mating females within the rack. Each dimmer shall be 	23 
contained within heavy gauge steel framing of open design with a sub- 	 24 
stantial pull handle at front. Installation or removal from rack shall 	25 
be without the use of tools. Dimmers shall be U.L. listed and labeled. 	26 

The dimmer face plate shall contain the dimmer primary circuit breaker 	28 
and a pilot light to indicate operative status of the dimmer. The 	 29 
following diffimer curve adjustment controls shall be accessible through 	30 
the face plate of the dimmer, without having to remove the dimmer from 	31 
the rack: . 	 32 

Minimum or Bias 	 (Lower portion of dimming curve) 	 34 
Voltage Regulation 	 (Middle portion of curve) 	 35 
Current Limiting 	 (Maximum current) 	 36 

A standard Cinch-Jones test socket shall be provided in the dimmer face-
plate for test and adjustment of the dimmer input, output and control 
circuits, current sensing coils and ground. When used with the proper 
test equipment, the dimmers may be operated and adjusted independently 
of the control console without removing the dimmer from its normal posi-
tion. 

With the exception of the circuit breaker and the adjustment controls 
indicated above, the dimmer shall not contain any moving parts whatsoever. 

• ly Identification:  Each dimmer shall be plainly identified in an approved 
manner with the manUfacturer's name and address', dimmer ratingin 
amperes an volts, control circuit requirements and catalog identifi-
cation to meet listing and code. requirements. Dimmer's shall each bear 
an individual serialized number for identification. 

2) Dimmers must conform to following .  criteria: . 	...... 	. 

a) Input: 120 volts 5.0/60 Hz. 

38 
39 
40 
41 
42 
43 

45 
46 

48 
49 
50 
51 
52 

54 

56 
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4) 'Output:, 

a) Power: Full rated capacity, indefinitely 

b) Wave Form: AC onlyrapproaching sine wave Symmetrical with reSpect . 	! 
to Zero voltage axis and current exit. There shall be no DC introduced 	10 	• 
in the . line, 	 - 	 11 

Regulation: Plus or minus 2-1/2% regulation from minimum to full .  • 
rated lOad!,at any point ondimming curve. 	 14 

d) Dimming Curve : Not more than:3 9,5variation from standard Square law 
curve. 

e) - Hysteresis Effeet: Output to rePeat Whether controller' is moved up 	1,9 
or down... 	 20 

1 
'f) Stability: No variation 'except -  when the controller is moved 	No 	 22 

drift.. 	 23 

Var,iance: Not morefthan_3 volts - RMS.output difference on ch;anging 	25 
between any controller and another and any master and submaster- 	 26 , 
Controllers, 	 2;,7 

5) Overload - Protection: The dimmer shall incorporate a current-sensing 	 29 
device WhiCh will keep the output current of the dimmer at a safe level 	30 
at any .load, and whether or . not.the !dimmer is loaded in excess of its 	 31 1 

. rated capacity,. The maximum output current -shall be limited to rating 	32 
plus five amperes or'10% whichever'is less, continuously through 300% 	 33 
overload, Current limiting shall not affect dimmers operating at rated 	34 

'load Or less.' The dimmer shall continue to operate even with loads sub- 	35- 
stantially in excess of the rated capacity; however, such operation shall 	- 36 
automatically be at reduced voltage and within the current rating of the 	37 
rectifiers employed. Dimmers with current limiting fuses are not accept- . 	38. 
able. Provide dimmer protection from load short circuit. 	 39 

6) Protection during Plug-In: Replacing and re-arrangement of the dimmers, 	41 [ 
. whether partially or fully loaded ;  shall be possible Without first trip- 	42 
ping the circuit breaker and without harming the rectifiers or causing 	43 
scoring, arcing or pitting of the dimmer contacts. 	 44,  

7) Effects of Primary Energization: It Shall be possible at all times to . 	46: 
energize any primary disconnect such as the Main breaker or the dimmer 	4 -)1[ 
primary circuit breaker regardless of the setting or loading of the 	 48,1 
dimmers without affecting the rectifiers in any way or tripping the 	 45'. 
dimmers' protective' circuit breaker or Causing flash-over, 	 501  1! 

11 
8) Thermal Characteristics: 	Dimmers shall be designed to operate within a 	52! 

ri.OPTial ambient temperature range of 0°C to 40°C. and in normal relative 	53 I  
humidities of I 0 9,s to 90% with no adverse effects :from thermal - Cycling 	-54[ 
within these ranges. 	 55', 

[ 
II 

8) Testing: All dimmers are to be factory tested prior!to shipping. Submit 571
I, 
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COMMUNITY CENTER COMPLEX - SAC 	 2 

certified test data by independent testing laboratory attesting to 	 5 
compliance with the above requirements and indicating test procedures 	 6 
and test equipment. 	 7 

d.Test Kit: Provide a portable test kit for testing and adjustment of. 	 9 
the dimmer output, output and control circuits, current sensing coils and 

	
10 

ground. Kit shall permit dimmers to be operated and adjusted independently 
	11 

of the control console without removing the dimmer from its normal posi- 
	12 

tion in the bank. Kit shall include all instruments, controls, cords, 	 13 
plugs, and be housed in a sturdy suitcase type carrying case. 	 14 

e.Stage Lighting Dimmer Bank shall be as specified above including the 	 16 
following particular features: 	 17 

1) Main busses of copper bar sized to a minimum of 1000 Amps per phase 	19 
and neutral. 	 20 

2) Ground bus of copper bar 1/4" x 2" to run continuous the full length . 	22 
of bank. 	 23 

3) Circuit breakers and mercury contactors for non-dim circuits. 	 25 	' 
4) Circuit breakers and low voltage latching relays for rehearsal/worklight 

circuits. 	 • 	 39 
f.House Lighting Dimmer Bank shall be as specified above including the 	 28 
following particular features: 	 29 

1) Main busses of copper bar sized to a minimum of 300 Amps per phase 
and neutral. 

2) Ground bus of copper bar 1/4" x 2" to run continuous the full length 
of board. 

3) Main circuit breaker 300 Amp, 3 pole with 120 volt shunt trip coil 
for remote operation. Include overload and short circuit protection 
for shunt trip circuit. 

4) Branch circuit breakers for house lighting circuits. 

31 
32 

34 
35 

37 
38 
39 

41 

5) Relays for panic button operation to turn on all house lighting 	 43 
"circuits. 	 44 

3. Cross Connect Panel: 	The cross-connect panel shall be of the hot patch . 	46 
tree standing, floor supported type with counter-weighted cord and plug 	47 
sets arranged in rows on overhead angled 1/8" anodized aluminum plates 	 48 
with female receptacles arranged on vertical 3/8" bakelite plates in front 

	
49 

of the operator. Aluminum plates shall be engraved before anodizing and 
	

50 
engraving filled after anodizing. Equipment and device arrangement shall 

	
51 

be as shown on drawings. Dimensions shall not exceed those shown. 	 52 

The cross-connect system shall be of the "Hot-patch" cord and plug type 
	

54 
UL listed and labeled designed to provide for: 	 55 

- Complete dead entry interconnection of any lighting circuit with any 	57 
dimmer or non-dim circuit of the corresponding rating. 
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- Secondary circuit breaker protection for lighting circuits. 

- Connecting a male plug into a female receptacle without the receptacle 
first being de-energized. 

- Disconnecting a plug from a female receptacle without the receptacle 
first being de-energized. 

2 
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7 

8 
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The panel shall have quantity of female receptacles, grouped and rated at 	5 
the ampacity indicated on the drawings. Each receptacle shall be of the 	6 
split-pin type. Each group of receptacles shall have an engraved number 	7 
Indicating the number of the dimmer or non-dim circuit represented. 	 8 

L,3ch load circuit shall be protected by a single pole, Tully magnetic 	 10 
circuit breaker; Layout and ratings of breakers shall be as shown on. the 	11 
drawings.' 	 12 

Provtde a full length fluorescent board light overhead with dimmer control 	14 
over intensity and integral push type on-off switch. 	 15 
Provide a grounded duplex convenience outlet rated for ,20 Amp 120 volts. 	16 

Provide a circuit schedule rack on the panel: 	 18 

Provide a.cue Sheet clip on the panel. 	 20 

Provide space for mounting cueing system head phone jacks conveniently 	22 
located on panel as shown on drawings. 	 23 

Provide test receptacle plate, similar to the 8 position 12KW plates for 	25 
testing load, on individual circuit and total load on diMmer, with 2 scale 
loadmeter,.scale.selector, 	switch and instrument circuit breaker. Meter 

	26 
27 

Scales to be. zero to 12KW and zero to 6KW. ,Black and Red lines on 6KW 	28 
scale at 2400 and 6000 .watts respectively 'shall indicate maximum loading 	29 
for 20 A* and 50 Amp lighting circuits. 3 position ce'oter off spring 	30 
return scale selector switch shall enable operator to select either 6 or 	31 
12 KW scale for test reading, . 	 . 32 

4,Front of House Interconnect Panel: The interconnect panel shall be of the 	34' 
dead front type, substantially framed and enclosed with sheet metal panels. 	35 
Complete accessibility to interior components shall be 'Provided through 	36 
removable panels. Finish shall be baked enamel, color 'as selected. 	 37 
Terminal strips of adequate rating shall be provided for all connections 	38 
to the panel with each terminal clearly and permanentlyi identified by 	 39 
circuit or Wire number. All interior wiring shall be ddpe at factory, 	40 
suitably laced and bound. It shall only be necessary fOr contractor to 	41 
connect 'remote field wiring to terminal blocks provided. Rear access shall 	42 
not be required for installation or maintenance. Dimensions shall not 	43 

' exceed those Shown. 	 44 

The interconnect system shall be UL listed and labeled designed to provide 	46 
for: 	 47 

- Dead entry interconnection of lighting 
- Circuit for assignment to cross-connect panel or touring panel. 	 50 

- Secondary circuit breaker prdtection for the lighting circuits. 	 52 
- Connecting a male plug into a female receptacle without the receptacle 	53 
first being de-energized. 	 . 	 54 - Disconnecting a plug from a female receptacle without the receptacle 	55 „ first being de-energized. 	 56 - Plugging and disconnection may be made at any time during set up, 	 57 
rehearsal, or production without .affeCting the operational status of 	58 
other male plugs and female receptacles or the dimmer and non-dim 	 59 
circuits. 	 60 
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. 	 1 
The panel medUles'Shall contain the quantity of. male plug and cOrd Sets; 	5 

' female receptacles and Circuit breakers, all rated at the ampacity shown 	1 6  , 1 
on the dtaWingS. The lighting circuit number shall be engraved on both 	„ 7 I, 
'plug , sidesighting:eirctit number shall also be engraved in 'a lamicoid 	8 

. flaMe plate attached near respective circuit breaker. Plugs and receptacles 	
, 9  

shall be two pole plus ground (3 pin) 20 or 50 Amp as indicated, Kliegl 	'10 

type 955G or 957G respectively 'Cords shall be 36" long extra-flexible, 	
11_ 

3 conductor heavy duty UL listed, Minimum wire gauge shall be 20 Amp 	 41  12 

#12 stranded or 50. Amp #6 stranded copper rubber covered. Cord shall be 	1113 

' .solidly anchored to plug and to panel by an offset grip-clamping devide 	14l 
Plugs Shall be color coded black for 20, amp circuit and red for 50 amp 	 15 

• circuit. • 	
016 
I, „ 

Each load circuit shall be protected by a single pole,, fully magnetic 
circuit. breaker. Layout and ratings of breakers shall be as shown on 
the drawings. 

Adapter cords. for connecting to tourihg equipment shall be provided in the 
_ quantity of 50 20-Amp and p 507-Amp.cordsto be;similar„to above except. 
• 2 conductor, 24" long. One end of each cord to be fitted with two pole 
plus ground r-  (3 pin). receptacle to mate the panel cord, Other end of each 
•cord to be fitted with Two pole male plug Kliegl type 955 and957. .4 	, 

5.Stage Manager's Portable. :COntrOI.Consolei. 	Stage Manager's Portable Console 
' shall be free standing, portable, substantially framed. and enclosed with 
•sheet„metai panels, housing Control, equipmentjor Stage and House Light-
ing circuits. Access.  to interior-wiringand components shall be provided 
by hinged doors havinglocking latches— Equipment and device arrangement 
shall be as indicated.' •Dimensions shall not exceed those shoWn. Finish 
shall be baked enamel, color as selected. Terminal strips of adequate 
rating shall: be provided for all wiring connections to the console with 
each terminal clearly and permanently identified by circuit or Wire 
nUmber All wiring shall be done at factory, suitably laced, and bound. 

-Extra .  heavy duty multiple conductor copper stranded flexible cables shall 
be factory furnished and wired for connecting console to building re-
ceptacles. Cables shall be ten. feet long fitted With multiple Pin male' 
'plugs and basket weave strain relief grips each end'. 	: 

Provide heavy duty hard rubber casters, swivel type with locking brake to 
permit ease ofmovement. 

a.ConttO1 console shall perform the following functiohS 

Individual sWitching of Selected nondim circuits. 

2) Group switching and/or dimming control.of any group of dimming and 
non-dim circuits. 

3) Visual Monitoring of produdtiomactivities (monitoring system is future). 
4) Audio. monitoring of production actiVities and paging. 

b.tquipMent-and -&rtan4ement 1 -shalf include the:following; • 

1 )  Lock and Key Switches'  shall be provided to allow energization and de- 
energization of the dimming system. A pilot light shall be provided 
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- 1  to indiCate "on"poSition of SWitch. 

2) console Work Light:- Provide cOnsoleend'in -strument light for the 
console, so designed .  to illuminate the . surfapeof the console evenly. 
while at the same time confining the . illumination to the operating .  . 
seetions .,ofthe consble.. • Provide separate dimming •control over 
intensity of Console and instrument light with Separate fUseprotec-
tion. 

3) Convenience Outlet: 
shall be provided.. 

• 

A 20 Ampere 120 volt duplex convenience outlet 14 
15 

Overload 	Protection: 4) Overload and short circuit lprotetion required .  
labeled fbr convenient acceSs by the operator. 
olders. 	* 

5) Cue Sheet Holder:. Provide one :  cue 

House Lighting controls: 
follows: 	' 

_ 
- Main look-and -key, switch control and pilot light. , , 	• 

- Panic system contr011and.,pilot-light. push button with raised 
ring. 

- 3-position center return momentary contact tOggie sWitch for.  
motorized master control potentiometer. 

Toggle sWitoh . for blackout - control. 

7) Non-dim Controls,: 'Provide -3 37136si0:0n on-off master switches for• 
non-dim circuit control plus master. ' 

8) Backstage Lighting Control: Provide four 3-position, Imomentary con-
tqct, genter:off , sWitehes or rehearsaliworklight control.. 'Provide 
pilot light with each switch tb-indidate-relay 
Stage Lighting Controls: Provide controls for stage lighting as follos: 

Main , lodkand key switch Control* with pilot light. 
0 

• t. 
- Submaster•conttol potentiometers with integral: on-off black out 
switch, one.per'sdene for total ofthree: .Potentiometers shall 
be identical to those in Master Lighting Control Console, 

TogglesWitehfer blabkOUt'control. 	- 
_ 	. 

In-House Phone t: Provide space for phone with pilot and outlet 
panel mounted.. Phone and pilot provided'hy''Eleetrieal Contractor. 

Paging Microphone: Provide receptacle for paging microphone . With 
controls panel ,  moUnted., Equipment and wiring- provided by Elec-
tricalContractor: .  

- Visual Monitbringt, Provide.space for future1visual monitoring 
equipment, controls and wiring Equipment'and.wiring,future. 

shall be grouped. and 
Use indicating fuse h 

sheet holder. 

Provide controls for Muse lighting as 
• 0 

1,7 
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- Cueing System: Provide receptacle for cueing system headset. v Head-
. '_Set provide d by Electrical Contractor. 

7 Cable Storage Provide rack at sides otconsOle to permit Connecting 
tables to bp wrapped up to cleat floor. 

11 

1, 2  

.0,ProdUCtibn Control Panel:', 	The. Production Control Panel Shall be free 
standing, floor supported, substantially framed and enclosed with sheet 
metal panels' housing control equipment for .Stage and House Lighting 
circuits and miscellaneous systeMs. Access to interior wiring and 
components shall be provided by hinged doors having locking latches-
EquipMent'and device arrangement shall be as indicated. Dimensions shall 
not exceed those-shown.-,Finish shall be baked enamel, color as selected. 
Terminal strips of adequate rating shall be provided for 411 wiring con-
nections to the panel with each terminal Clearly and permanently identij 
tied by circuit or wire jnumber. v  All interior wiring shall be dope at 
factory, suitably laced and bound. It Shall only be necessary for 
contractor to connect incoming field wiring- to terminals, provided. All 
eqUipmen -tand,components required to_bexmanted in the panel shall be 
installed at:the -factor. v Certain equipment specified to befurnished 
under other sections of these specifications shall be delivered to the 
factory,  by the ElectricalContractor upon receipt of same from the various 
contractors involved. 

a,,Control console shall perform thefollowing L functions: 

Individual switching .of, seleCted v non-dim circuits. 

2) Group switching any group of dimming and non-dim circuits. 

3) Visual monitoring of production activities (monitoring sistem is future) 

41 Audio monitoring of production activities. 

5) Control of miscellaneous systems. 

b .Equipment and arrangement shall include the following: 
• 

Lock and Key Switches shall be provided to allow energization 	. 	'46, 
and de-energization of the dimming system. A pilot light shall be 	47 
provided to indicate "on" position of switch. Switch shall provide. 	4 
interlocking feature to prevent all other Stage and House lighting 	0 
control points (except Master Lighting Console) trom functioning 	 59 
when'Production Control Panel is activated,' This.applies both to 	51 
House and Stage Lighting controls.' 	 52 

,2 

115  

7 Monitor S  eaker: Provide panel Mounted speaker and level .  controls. 
Equipment provided by Eledtrical Contractor. 

34 

36 

3? 

40 

44 

1 ) 

2) Panel Work Light: -Provide work lights for the panel, so designed 
to illuminate the surface of the panel evenly, while at the same time, 
confining the illumination to the operating sections of the panel. 
Provide separate dimming control over intensity of panel and 

54 
55 
56 
57 
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instrument lights with separate fuse protection. 

' 2 

5 

3) Overload Protection: 	Overload and short circuit ptOtection required 7 
shall be grouped and labeled for convenient -access /Dy the operator. 8 
Use indicating fuse holders. 	' 9 

4) Cue Sheet Holder: 	Provide one cue sheet holder. . 	11 

• 5) House Lighting Controls: 	Provide controls for hous:p lighting as 13 
follows: 14 

- main lock and key switch control and pilot light. 16 

- Panic system control and pilot light push button with raised ring. 18 

-3-position center return momentary contact togg4e switch for 20-  
motorized master,  control potentiometer. 21 

-Toggle switch for black-out control. 23 

6) 1 Non-Dim Control: 	Provide 3 3-position on-off master switches for 25 
non-dim circuit control plus master. 26  

• 

7 ) Stage Lighting Controls: 	Provide controls for stage lighting as 28 
follows: 29 

-Main lock and key switch control with pilot light. 31 

- Submaster control potentiometers with integral pn-off black- 33 
out switch, total of six. 	potentiometers shall be identical 34 
to those specified fbr Master Lighting Control :console. 35 

-Toggle switch for black-out control, L 37 

- 3 x 6 scene master matrix panel associated with stage managers 39 
Portable console Controls. 40 

-Matrix shall be identical to that specified for Master Lighting 42 
. 	Control Console except for quantity of positions. 43 

-6,x 66 group master control matrix panel associated with 45 
Production Control Panel controls. 	Matrix shall be identical 	, 46 
to that specified for Master Lighting Control Console except 'fbr 47 
quantity of positions. 48 

8) Orchestra Pit Lighting: 	Provide intensity control and associated 50 
three-way switch for orchestra pit receptacles. 51 

9) Clock: 	Provide clock, Edwards 2411-44-6" or Simplex equal flush 53 
panel mounted. 54 

10) In-House Phone: 	Provide" Spade for phone With pilot`, 
' 
buzzer, buzzer 56 

silence switch and outlet panel mounted. 	Phone, pilot and buzzer 57 
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provided by Electrical Contractor. 

11)Cueing System,: Provide receptacle for cueing system headset, Headset - 
provided 10YElectrical . Contractor. .Power supply for cueing system to be 
mounted in this panel by Electrical Contractor. 

12)Public Telephone: Provide space for phone with outlet panel mounted.. 

13)Backstage . I,ighting.Control: Provide four 3-position. momentary cOntact, 
Center-off switches for rehearsal/worklight control. Provide pilot, 
'light With each switch tO indicate relay "on". Also provide three- 1 ; 
SPST switches and two 3-way Switches each with a pilot light. 

• 

14)Stage Managers Console Receptacles': Provide receptacles to mate plugs 
of stage tanager portable control conSole, 

15)Miscellaneout Items  
cluded in the.panel, 

) 
- .Orcheetra pit forestage lift control (cord connected portable 
:contrOI:Station): 

• 

Adjustable acoustical element control 

- TV monitor. (future) 

- Audio System gain. controls 

	

16)MOnitor Speaker: Provide panel , mountedspeaker and level-contrOls. 	 1 33 
1 EqUipment 'proVided by Electrical Contractor.. 	 134 

	

7. Usher's. Lighting:Control Station: The usher's Lighting Control Station 	 36 
shall be flush mounted housing House and miscellaneous lighting control 	 37 
devices. Access to interior Wiring and components shall'be provided by 	 138 
hinged doors, having locking latches. Equipment and.device, arrangement 	 39 

shall be as indicated. Dimensions than not exceed those shown. ,Finish' 	 40 
shall be baked enamel, color as Selected. Terminal strips of adequate 	 41 
rating shall be provided for all wiring connections to the station, with 
each terminal clearly and permanently identified by.circuit or wire 	 43 
number. All interior wiring shall be done at factory, suitably laced and 	44. 
bound. It shall only be necessary for contractor to connect incoming 	 45. 
field wiring 'to tertin&is-provided. All equipment and components required 	46 
to be mounted in the panel, shall be installed at the factory. 	 47 

Controls for the following systemsshall be in- 

Stage Lighting Control Systems 16H-18 
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a.quipment and atrangement shall inClude the following: 

1) House Lighting Controls: Provide controls for house lighting as 
follows: 

-,Main lock and key switch Control and pilot lightto indicate 
control power is available to control house. lights. 

-3-position center return momentary contact toggle switch for 
! 

motorized master control potentiometer. 

2) Momentary Contact Switches for the Control of: 

- Promendade Ceiling Lights 
- Lobby Ceiling Lights 
- Emergency Egress Lighting 

3) Remote Dimmer and on-off Controls for: 

- Lobby chandelier 
- Sky Lights 

2 

5 

7. 
8 

10 
11 

13, 
14 

16 

18 
19 
20 

22 

24 
25 

4) Momentary contact switches shall be as'specified in Section 16E, 	 27 
Low Voltage Control. 	 28 

5) Remote dimmer controls to be as indicated. 	 30 

8.ProjectiOn Booth. - House Lighting Control "Station: 

Station shall be as indicated providing control of house Lighting 
circuits. 

- .Main lock and key switch for control power. . When this station 
has control it shall not be possible for control: to be taken 
away by any other House Lighting Control Station except for 
Master Lighting Console. 

- Pilot light shall indicate control power is available to control 
House Lights 

- 3-position center return momentary contact toggle switch for 
motorized master control potentiometer. 

9.Miscellaneous Lighting EguipMent: shall be as indicated. Material not 
definitely specified shall be of the quality regularly lsed by the 
manufacturer in the product he sells on the commercial Market for similar 
application. 

32 

34 
35 

37 
38 
39 
40 

42 
43 

44 
45 

47 
48 
49 

. 50 
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-L5 

AiDimmer Package for General Lighting;  'Dimmer Package's. for. control of general 
• area lighting:dirpuits.shall'be as Indicated. Dimensions shall not • 
• exceed, those shown. Finish shall be baked enamel,color . as  selected. 
....Packages shall be complete Witnenclosures, dimmers, :,- circuit breakerS and. 
control features necessary for . operation.. 

r7 
8 

F 

10 
11 

:2..Meeting Room Master Lighting Control Station:  The meeting room master • 	13 
lighting control station shall be flush. mounted housing Meeting Room . ' 	14 
lighting controls. Access to controls shall, be Via hinged door having 
locking latch. Acces8 to interior wiring shall be Via hinged panel.. 	 16- 
Equipment and device arrangement ,Shall be as indicated. Dimensions 	 17 
Shall not exceed those shown. Finish to be baked enamel, color as 	 JEB 
selected. Terminal strips of adequate rating shall be provided for all 	.0 
'wiring Connections to the station with each terminal clearly and . 	 20 
'permanently identified. All interior wiring shall be done at factory, 	21 

. suitably laced and bound. It shall only be necessary for contractor to 	22 
connect incoming field wiring to terminal .  provided. All equipment and . 	23 
components required to be Mounted in the panel shall be installed at 	24 
the factory. 	 25 

,-.. 

a.Equipment and arrangement shall.inciude, the following: 	 27  

1 ) 
Light intensity control .switches  for operation of Packaged dimmer 

	
2,9  

systems,'Kliegl type KLP - 2219 as indicated. 

-Threeway"ewitcheS:AS  hereinbefore.specified. 

Momentary contact switches,  low voltage, as hereinbefore specified. 

Control.diagram  for retractable spots... 	 36 

Mode Selector Switches  for dimmer ..intensity controls as indicated. 	38 

40 

ilDimmer Package'for. General Lighting:'  Dimmer Packages for control .  of 	 42 
general area lighting circuits shall be as indicated. Dimensions shall 	43 A 
not exceed those shown.,, Finish shall be baked enamel,dolor:as.selected. 	44 
Packages shall be complete with enclosures, dimmers, circuit breakers- 	45 
and control featureS necessary for:operatiOn. . 	 46 

11 
2:Platform Dimmer 'Bank PD:' 	 48 

a.Oeneral:  The dimmer banks .  shall be designed to operate at 120/208 Volt 	56 
three phase four 'wire 60 Rt. • 	 51 

Bank shall be Wall mounted, dead front, Substantially framed and enclosed 	53 
with sheet metal panels. Each section shall be provided with full size 	54 
hinged door having cabinet' locking handle. Equipment and device arrange- 	55 
merit shall be as shown on the drawings. Dimensions shall not exceed those 	56., 
shown. Finish shall be baked'enathel, dolor as selected. • Terminal strips 571 
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of adequate rating shall be provided for all wiring connections to the 	 5 
banks with each terminal clearly and permanently identified by circuit 	 6 
or wire number. All interior wiring shall be done at factory, suitably 	7 
laced and bound. It shall only be necessary for Contractor to connect 	 8 
incoming field wiring to terminals provided. 	 9 

All equipment necessary for the operation of the banks under the intent 	11 
of these specifications shall be provided with overload and short circuit 	12 
protection. Electrical system serving dimmer banks will limit available 	13 	. 
short circuit current to maximum of 5000 Amps Symmetrical RMS. All 	 14 
circuit breakers shall be fully magnetic. Entire dimmer bank shall bear 	15 
UL label. 	 16 

b. mAin 	-c 
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receptable first being de-energized. 

- Disconnecting a plug from a female receptacle without the receptacle 
	7 

first being de-energized. 

	

-.Plugging and disconnection may be made at any time during set up, 	10 

	

rehearsal, or production without affecting the operational status 
	11 

	

of other male plugs and female receptacles or the dimmer and non- 
	12 
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2 

g. Provide a grounded duplex convenience outlet rated for 20 ampere 120 
volts. 

5 
6 

h. Provide a circuit schedule rack on the panel. 

Provide a cue sheet clip on the panel. 

J. Provide test receptacle plate similar to the 4 position 3KW plate for 
testing load on individual circuit and total load on dimmer, with 
loadmeter and instrument circuit breaker. 	Meter scale to be zero to 
3KW. 	Black line at 2400 watts shall indicate maximum loading fez .' 20 Amp 

10 

12 
13 
14 
15 

lighting circuits. 	 • 16 

k. Platform Lighting Control Panel built, into patch panel shall perform 18 
the following functions: .19 

-Individual switching and/or dimming control of dimming and non- 21 
dim circuits. - 22 

-Group switchingand/or dimming control of any group of dimming and .  24 
non-dim circuits. 25 

-Pre-setting of any or all dimming circuits in advance without 27 
changing or affecting the setting or intensity of any circuits in 28 
operation. 29 

-Switch operation or. cross fade from one group of - pre-set intensities 31 
to another. 32 

-Pile on one group of pre-set intensities to another group of 'pre- 34 
set intensities. 	 I 35 

, 
- Simultaneous brightening or dimming of groups of circuits while 37 
Maintainipg their, relative pre-set intensities 	proportional 38 
dimming). 3. 9 	• 

1. Lighting Control Panel equipment and arrangement shall include: 41 

- Hinged anodized aluminum mounting plate. 43 

- Lock and Key switch for energizing the dimmer control system, with 45 
pilot . light to indicate "on" position. 46 

- Panic System control pushbutton rear lighted with raised ring for 48 
House Lighting. 49 

- Toggle switches for control of•non-dim circuits. 51 

- Independent Master potentiometer with integrdl on-off black out 53 
' 	switch similar to that specified under Stage Lighting Equipment. 54 

- Split fader mechanism with black-out switches and pilots similar 56 
to that specified under.  Stage Lighting EquipMent. 57 
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- Dimmercontroller r potentiometers 12 per each of two, preset scenes 
for'total of - 24. .12 shall have integral "on-off" switch and 12 	. 
shall have integral 3-position 'Fader-off-Independent" switch -  siMilat' 
to those specified under Stage Lighting Equipment. . 

m.Exhibit space Lighting Control Panel #1 built into patch panel shall . 
'include: 

• Lock and Key switch fOr energizing Exhibit Area Lighting controls 
: and 'assigning Same to master or local operation. Master position" 
permits this control panel to control designated Lights in 

. Areas 1, 2, and 3'. ' Local position permits this control panel to 
control Lights in' Area 3. only and permits Exhibit Space Lighting 
7Control Panels 2 and 3 to control lights In Areas 2 and 3 respec-
tiVelY 

- Control pilot lights. 

- Toggle switches,for.EMergency Lighting: 

- Hinged anodized aluminum mounting plate. 

• : 

7 Momentary contact low voltage lighting switches as specified 
. in Section 16E... 

- Dimmer controller and master controller potentiometer with built-
. in independent-master switch or.on-off switch as indicated for 
control of packed dimmer systems, similar to those specified under 
Stage Lighting Equipment. 

4. Exhibit Hall Lighting Control Stations #'2 and #3:. Control stations shall 
be flush mounted housing Exhibit pall lighting controls. Access to 
controls shall be via hinged door having locking latch. Access to 
'interior wiring shall be via hinged panel. Equipment and device arrage-
ment shall be as indicated.. Dimensions shall not exceed those shown. 
Finish to be baked enamel,. color as selected. Terminal strips of adequate 
rating shall be provided for all wiring connections to the station with 
each terminal clearly and permanently identified. All interior wiring 
shall be done at factory, suitable laced and bound. , It shall only be 
necessary for contractor to connect incoming field wiring to terminals 
provided. :  All equipment and components required to be mounted in the 
panel shall be installed at : the factory. 

a. Equipment and arrangement shall include the following: 

- Lock and Key switch for energizing respective exhibit area lighting 
controls, 

- Control pilot lights. 

- Toggle switch for emergency lighting. 

- Momentary contact low voltage lighting switches as specified in 

2 

5 

7 
8 

10 
11 

13 
14 
15 
16 
17 
18 
19 

2.1  

23 

25 

27 
28 

30 
31 
32 
33 

35 
36 
37 
38 
39 
40 
41 
42 

. 43 
44 
45 
46 

48 

50 
.51 

53 

55 

57 
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Section 16E. 	 5 

- Dimmer controller and master controller potentiometers with 	 7 
built-in independent master switch or on-off switch as indicated 	. 8 
for control of packed dimmer systems, similar to those specified 	9 
under stage lighting equipment- 	 .10 

INSTALLATION 	 12 

Install all items in conformity with standard theatrical trade practices, 	14 
manufacturer's recommendations and Architect's direction. 	 15 

Consult and coordinate work with trades doing adjoining work. 	 17 

Verify all site conditions before installation and, insofar as 	 19 
possible, before fabrication commences. 	 20 

Position all items accurately as indicated on drawings or directed by 	 22 
Architect and true to plumb, line, and level. 	1 	 23 

Install all equipment except portable equipment firMly in place. 	 25 
Fastenings and supports shall be adequate to support their loads with a 	26 
safety factor of at least three. All switches, conneCtors, jacks, 	 27. 
receptacles, outlets, conductors and conductor terminations shall be 	 28 
clearly, logically and permanently marked during installation. 	. 	 29 

All cord connected equipment shall be subject to the requirements of 	 31 
Chief Electrical Inspector of City of Sacramento. 	 32 

SUBMITTALS 	 34 

A. Submittals, Substitutions, etc.: Drawings for approval prior to fabrica- 	36 
tiont 37 

Complete, fully dimensioned shop drawings of all major components. 	 39 

Schematics showing the complete wiring of all lighting control equipment 	41 
and systems to be furnished with all components identified and all 	 42 
conductors labeled. Distinction shall be clearly made as to factory 	 43 
wiring and required field wiring. 	 44 

Catalog or standard data sheets for proprietary items. 	 46 

Power requirements and connection points for all required field raceway 	48 
and Wiring connections. 	 49 

B. Samples: The Contractor shall provide working samples of certain 
proposed substitute equipment to be' delivered to premises designated for 
examination, Handling, 'shipping and delivery to o  and removal from the 
premises, of any sample ,required . shall be at-the eXpense of the 
,Contractor. The contractor shall be responsible.fOr the arrangement. 
of and copt.of ,electricalsupply required to properly test any lighting 
instrument or item of equipment. 

51 
52 
53 
54 
55 
56 
57 
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Samples of 'proposed substitute equipment will be compared to samples of 
specified equipment. Samples of specified equipment for comparison will 
be supplied at no cost to the COntractor. 

Samples for comparison shall include: 

Each lighting fixture ' type including.lamping. 
Plugging boxes and strips. 
Stage cable junction box. 
Cable suspension kit • 
Patch panel cords, receptacles and plugs 
Rondels 
Filters 
SCR dimmer unit 
Terminal blocks 
Dimmer potentiometer 
'Typical enclosure construction 
Enclosure finishes 
Floor boxes, .pockets 
Receptadles 

All drawings, submittals and proposals must - be approved by the Architect 
before the Contractor ormanufacturer commences fabrication or instal-
lation. 

Record Drawings, Maintenance Data: Prior to performance of system demon-
stration, submit to the Architect three complete sets of "as-built and 
approved" drawings. showing all systems and elements as installed. 

At the same time, submit three sets of maintenance data and parts lists. 
Maintenance informatiOn shall be provided on all major units and 
principal components of the system. 

• Lighting Fixtures: Contractor submitting other than specified fixtures 
shall include nerformance data taken and reported in compliance with the 
"Recommended Practice for Reporting Photometric Performance of Incandescent 
Filament LIghting Units used in Theatre and Television Productions." For 
purnoses of establishing the validity of such submission, the manufacturer 
shall, when required by the Architect, supply this data from an independent 
testing laboratory. 

E. Dimming System: Contractor submitting other than the specified equipment ' 
shall include pertinent data. charts and drawings showing in what respect 
the system will function in accordance with the specifications, and in 
what, way it will deviate from the specifications. In the case of the 
control system the Contractor Shall submit the name of the manufacturer, 
and a list often or more operating systems of the type specified which 
meet the performance and control functions designated. 

5 
6 

7 

9 

• 11 
12' 
13 
14.  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

26 
27 
28 

30 
31 
32 

34 
35 
36 

38 
39 
40 
41 
42 
,43 
44 

46 
47 
48 
49 
50 
51 
52 
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SECTION 161 - CUEING SYSTEM 

RELATED DOCUMENTS  

Therequirements 

'DESCRIPTION OF WORK - 

of Division 1 apply to the work specified in this section. 	9 
• . 

5 

7 

This section inCludes the furnishing and installation of a , complete 
• 	

13 
cueing, system as described.  herein and shown on the drawings 

	
14 

GENERAL 
	

16 

See Section 16A for Electrical General Requirements 	See also Sections 
	

18 
16 B and 16C. 	 19 

SYSTEM COMPONENTS  

Cuein- Headsets shall be Western Electric Co., #52-SW, Cable Electronics' - 
Co., #P/N1400PL or equal with adjustable headband, boom, mike housing 
and vinyl cordset terminated in a 3-conductor' V die. phone plug with 
built-in cable clamp. Phone plug shall be constructed of brass, silver 
plated. Cord lengths shall be five, ten, or ,fifteen feet long as 
indicated. 

1 

Cueing Headset receptacles shall be provided on 1-gang stainless steel 
plates suitably engraved. The construction of eachreceptacle shall 
include an antisidetone electronic network to ensure maximum voice quality. 

Cueing System Power Supply shall have an output of 12 volts, filtered DC, 
at one ampere. The •rectifier shall maintain a con4ant voltage under load. 
Filtering shall hold AC hum to less than 17 measured against a 1,000 Hz, 
10db test signal. Power supply choke coil shall haye a maximum 1 ohm DC 
resistance and a minimum 100 ohm AC resistance measured with a 1,000 Hz 
test signal. Mount power supply inside stage right production control 
panel. Power supply shall be Executone P515 or approved equal. 

SYSTEM OpERATION .  42 

The system shall provide a common intercoinmunicatiop channel between all 
	

• 44 
headset stations connected into the system. 

INSTALLATION 
	

47 
• 

21 

23 
24 
25 
26 
27 
28 

30 
31 
32 

34 
35 
36 
37 
38 
39 
40 

45 

Electrical Contractor shall retain the services of the duly appointed repre-  49 
sentative of a nationally known concern engaged in he manufacture or 

	
50 

distribution of equipment as specified above, who shall furnish all equip- 	51 
ment, supervise all connections to same and place the system in operation. 	52 

The technician and workMen.employed shall- be 
type of work. 

All cables entering a terminal cabinet shall 
Code wire markers. 

particularly skilled in this 	54 
55 

be identified with Brady or E-Z, 57 
58 
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1 
Each cable  run'on the wiring diagram shall be identified with the exact 	5 
wirejparkertode (numerical or alphabetical) as appears .in the terminal 
cabinets. 	 7 

•All system wiring shall - be as indicated on plan. Wire shall be run in 
conduit, and ae. requireciby the imanufacturer. The system shall test 

• free from grounds, opens and short circuits. 

Station Locations  shall be identified by final room designations and in 	13 
all •ways the one-line wiring diagram shall relate as closely as possible 	14  
to the architectural blueprints. 	 15 

SUBMITTALS  

One line diagram  of complete system showing all outlets, cabinets, etc., 
and associated wiring. Provide 6 copies. 

17 

19 
20 
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SECTION 16J -IN-HOUSE COMMUNICATION SYSTEM 

•RELATED DOCUMENTS  

The requirements of Division I apply to the work specified in this section. 

•DESCRIPTION OF WORK 

This section includes the furnishing and installation of a' complete In-
House Communication system as described herein and shown on the drawings. 

GENERAL 

See Section 16A for Electrical General Requirements, See also Sections 
16B and 16C. 

SYSTEM OPERATION  

System shall consist of pulti-channel, multi-station, automatic selection 
intercommunication equipment consisting of Control gtations,,Central 
Exchange equipment cabinets containing all necessary relays, selection 
circuitry, tone signal generators, audio amplifiers,, power supplies, 
interwiring, Main Junction Box and all other required accessories, to 
provide performance as herein specified. 

The system shall be an electronically switched speaker-microphone type . 
intercommunication'system with central control equipMent and solid state: 
amplification.. It shall.be . designed'for operation b'y . both.parties 	. 
conversation on 'a "HandS-Free" basis.withont.operation of controls by 
either party. 

In addition to "Hands-Free" operation, optionally used manual speech 
switching and non-loudspeaking-telephone'handSet operation shall...also be 
simultaneously available for possible use within the system. Selection 
and connection of one station to another shall be es tablished through 
depression of the digit button combination for the Called. station. 

It shall also be possible to establish a preselected number:of connections 
by depression of tInly . 9ne digit button. This facility shall be an option-, 
al addition to the normal selection method involvingtwo Or three digits- , • 

11 

13 
14 

.16 

18 
19 

21 

23 
24 
25 
26 
,27 
28 

.30 
31 
32 
33 
34 

36 
37 
38 
39 
40 

42 
43 
44 

Rotary dial telephone operation shall not be acceptable under these 	 46 
specifications. 	 47 

Central Exchanges shall be' completely modular 	in design' and shall 
	

49 
be.builtnp with telephone type relays, crossbar,sWitches and similar 	50 
cirduitry:. 	 4 

	
51 

Control Stations shall be able to originate calls to, and receive calls 	53 
from, any other Control Station in the system (including those that may 	54 
be added to future expansion). 	 55 
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. All calls from Control Stations to other Control. Stations shall be 
. handled through a Central switching.. and amplification exchange..-AMpli- 
fitation shall be accomplishedyia'solid :  s€ate, plug in type duplex 

. amplifiers in each conversation link. Duplex ampli-fiers shall provide. 
..electronic switching' of speech directions for "Hands-Free" operation. 
Design of .electronic amplification and switching shall insure natural
two-way conversation without clipping of syllables. Efficient operation 
of the system shall be possible with stations located over distances Up 
to 	miles (400 ohmloop resistance). 

Optionally used manual switching of speech direction shall .be provided 
to give the transmitting channel priority. This facility shall be 	• 
usable for operation* of high level paging system with optional "Hands-
Free" reply as well as to provide performance under adverse ambient 
conditions. 

During any single conversation, either party shall have complete freedom 
to change to or from manual or "Hands-Free" operation without interruption 
of conversation: 

The Central Exchange shall be so designed that at time of installation, 	25 
or at .any time, thereafter, minor jumper„arrangements can be made to give 	26 
calling party automatic manual control of conversation switching, should 	27 
the calling party optionally choose. to use this mode of operation. 	 28 

It shall be possible for . calls . to  be terminated.by  either.calling or 	•30 
called part.y 'through depression of.Release Button. Calls may also be 	31 
terminated. by returning the handset to its cradle when handset is used 	32 
at a station. so  equipped. 	 33• 

System shall include the following features as detailed further on in 
this specification: 	 36 

Digital - "Touch-Button" - call selection of any station. 	 38 

"Hands-Free" - . conversation without operatioh.of controls for both 
	

40 
called and calling parties. 

Direct Selection - of preselected groups of stations via single digit 
	

43 
button using the standard digit selection keyboard of any Control Station. 	44 

Camp-On - of calling party when - selecting a busy station - with alert tone 
and automatic connection. 	 47 

Executive Priority - breakthrough for selected Control Stations when calling 49 
a bUsyAine. 	 50 

Expandable Central Exchanges shall be delivered, wired and installed with 
	

52 
complete wiring, receptacles, and cabinet space to accept the following 	53 
future facilities on a. plug-in basis with all interwiring; termination, 	54 
power and interconnections to be initially provided : : :  Call Transfer, Group 

	
55 

Call, Group Hunting, Secretary-Transfer, Staff Location-Pocket Page. 	 56 
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'SYSTEM SIGNALING  

Push button calling codes
, 
 for station numbers and activation of special 	7  

features shall be transmitted via the two pair standard cable installa- 	: 8 

tion to the exchange. The system shall be so designed that when the 	 9 
first button is depressed, the calling station shalli be identified at the 	10 
exchange and reception of the calling code shall take place. Indication 	11 
that the calling extension is identified and connected to the exchange 	12 
register shall be provided by reception of a . tone at1  the calling station 	13 
which shall cease when the button is released. The remaining digits 	 14 
shall then be pressed in sequence. 	 15 

When a non-loudspeaking station is called, or when the called loudspeaking 	17 
station is in the private mode, an interrupted ringing tone shall be 	 18 
heard at both calling and called stations. If call 'is not answered, the 	19 
interrupted tone shall time out in approximately 10 Iseconds. . 	 20 

When the called station is in non-private (remote r41y) mode, a single 	22 
call tone shall be heard before the connection is 'established. 	 23 

When the extension called is,busy an interrupted butsy tone shall be 	 25 
heard at the'calling,-station *  The busy tone shall time out in approxi- 	26 
mately 15 seconds., - 	' 	. 	

27 
I. 

The volumeof-tone , signal ,S.shall-be adjUgtableon the tone generator, 
located in the Central Exchange *  

29 
30 

, 
SYSTEM COMPONENTS 	Executone Inc., ITT Co. or equal. Numbers given are 	 32 

r 

Executone. 	 . 	 33 
Desk type Control Stations shall be provided with call origination 	 34 
facilities to an unlimited number of locations via digital "Touch-Button" 	35 
selection. Each Control Station shall be provided with a 6 foot connect- 	36 
ing cord with a six prong plug. Numbers and symbols: shall be moulded 	37 
into buttons in contrasting color. Control Stations: shall be Executone 	38 
Model 41IHD or approved equal. 	 39 

Wall mounted Control Stations shall be provided with call origination 
facilities to an unlimited number of locations via digital "Touch-Button" 
selection. The numbers and symbols on the selectorAuttons shall be, 
moulded into the buttons in contrasting color. Eacli' Control Station shall 
be provided With a 4 foot connecting cord with a six:prong.plug. Control 
Stations shall be Executone Model 400HDS or approved equal. 

41 
42 
43 
44 
45 
46 

Central Exchange cabinet mounted with automatic crogsbar switching and 	48 
shall consist basically of two cabinets, an interconnecting cabinet cable, 	49 
plug-in relay frames With heavy-duty telephone type relays, crossbar 	 50 
switches, and a separate power supply. The exchange shall handle the 	51 
switching for digital "Touch-Button" selection of up 	100 lines (control, 	52 

staff or special area stations). The exchange shall be provided with 	53 
three conversation links for simultaneous conversations with facility to 	54 

• add three future 'links. 	 55 
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The Basic Exchange shall include: 
%. 	• • 

CaMp-On  - Facilities shall be provided to enable caller to,Camp-On.to  
busy extension. 'Call%will connect automatically, when conversation is 
terminated; 

Priority  - Facilities shall be'provided,to enable any one of a number of 
optionally selected stations to break into a call in-progress, if caller 
receives a busy signal. 

Direct Selection  - Facilities shall be provided for connection of up to 
four groups of.ten extensions per group. Any station may have access to 
one of these groups. A station within the selected group may be called' 
by merely depressing a single digit button. 	 18 

The maximum loop resistance (resistance between Exchange and Station) 	20 
'shall be up to 400 ohms per loop without detriment to speech quality. 	21 

For ease of installation, maintenance and expansion, all modules shall be 	23 
plug and jack connected. 'Modular construction shall facilitate easy 	 24 
removal and replacement of all modules. the cable from the Main Junction 	25 
Boxes shall be plug and jack connected to the exchange. The exchange 
shall contain all electronic circuitry necessary to provide lamp and tone 
signal's to all stations. The exchange shall be easily expanded without 
sacrificing :existing equipment. 

• 
The - Basic Central Exchange shall be housed in two self-supporting, gray 	31 
steel cabinets. The maximum dimensions of each cabinet shall be 37" 	 32 
wide x 84" high x . 18-3/4" deep..(including feet). . Connecting cables to 	33 
the main junction bc05 shall beprovided as a part,ofthe Central Exchange. 	34 

JUNCTION BOX 	 36 

Main Junction Box shall consist of five terminal blocks. The terminal 	38
•blocks shall be mounted on a metal base. A maximum of 20 Stations shall 	39 

be .connected to each terminal block. Each terminal block shall contain 	40 
• 100 3-prong tin plated phosphor bronze clip type terminals arranged in 	41 

two ,columns of 50 each. A total of 1500 hookup terminals shall be provided 	42 
to accommodate 100 extensions.* For ease of installation and maintenance, 	43 
fanning strips shall be provided. A removable protective metal cover shall 	44 
be provided. The maximum deimensions shall be 31" wide x 20" high x 3" deep. 45 

47 
48 
49 

AUXILLIARY SIGNALING DEVICES  

Auxilliary signal lamps where ,indicated on the plans shall consist of a 
moulded white Plexiglas translucent triangular shaped dome with one green 
indicator lamp. The lamp shah' 	on 24 volts at 170 ma. The dome 
shall be secured to a stainless steel hinged cover for mounting on a 
square outlet box. A special snap-type lock shall be provided to permit 

51 

53 
54 
55 
56 
57 

1r 5 

! 11,7 

9 

11 
12 
13 

15  
16 
17 

Secondary junction boxes shall 'be identical to main junction box except 
for quantity of terminal blocks. Terminal block quantity shall' .be as 
required for quantity of stations shown plus 507, spare.' 	• 

217 
28 
29 
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•instant lamp replacement. The auxilIiary signal lamp shall flash repeatedly 
whenever its associated control station is called bY another control station. 

• I Auxilliary signal buzzers where indicated on the plans shall consist Of a 
dompact flush-mounfed buzzer which can be installed4n a two-gang outlet 
box. The buzzer shall operate on 24 volts at 125 ma. and be rated at 
75 db at a distance of 10 ft. The auxilliary signal buzzer shall sound 
whenever its associated control station is called by another control 
station. The buzzer faceplate shall contain a screW-driver adjustment 
to adjust the signal duration from one-half second to five seconds. 

Wall Receptacles shall be 6 pin with stainless steel faceplate, Executone 	16 
Model J4105W41 or approved equal. 

5 

9 
10 
11 
.12 
13 
14 

17 

INSTALLATION: 	 19 

Wiring'. throughout the entire system shall be installed in conformance 	21 
With standard telephone company practice. 	 22 

Final 'connections and termination shall be performed by•factorytrained 
technicians emplOyed by an authorized disttibutOr of the specified equip-
merit manufacturer. 	 6, 

. 24 
25 
26 

- 	 • 	- • 
Equipment Cabinets shall be provided with-SiemOns, - 43uchanan or equal ter-, 	28 
minal bliadks (GB3113)-with;attadied':WesternEIeCtric:Company•fanning strips. 29 

• • •• 	• 	• 
Trunk Cables shall be connected to the Solder lugs of the terMinal„blocks.. 

All station cables shall be run through the fanning ' strips to the screw 	33 
terminals-of'the terminal blocks. 	 34 

Audio Cables within the terminal cabinets shall be bound with lacing cord 	36. 
so that the cables are in tight contact for their entire length. 	 37 

Audio Circuit Wiring external to the equipment cabinets shall be of the 	39 
type of cable that will allow the shields to be insulated from ground and 

	
40 

the audio circuits. 	 41 

31 

The shields shall.begrounded at the point of lowest audio level only and 
shall "be freeof any other ground for their entire length. 

Where two cables join or connect together on a terminal strip, the shields 
shall be insulated from all other conductors and connected together'in a 
manner similar to the cable conductors. 

Cables entering a terminal cabinet shalt be identified with Brady or E-Z 
Code wire markers. 

Upon completion. of. installation six . (6) Copies of a One-line "as-built". 
wiring diagram shall be furnished, t6 the Owners. 

43 
44 

46 
47 

• 48 

50 
51 

53 
54 
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Each cable run on the wiring diagram shall be identified with the exact 
wire _marker code (numerical or alphabetical) as appears in the terminal 
cabinets. 

•Station Locations  shall be identified by arChitectural room numbers and in 
all ways the one-line wiring diagram shall relate as closely as possible 
to the architectural blueprints. 

SUBMITTALS  
• 

Submit. 6 copies of one line ,diagram complete system showing all Stations, 
cabinets, etc.. and associated wiring.. 

,SubMit, 6 copies of all. product information showing eq0ipment and materials 
used in the system. 

7 
1 

13 

f5 
f6 

18 
19 
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'SECTION I6K STANDBY ELECTRICAL SYSTEM 

- RELATED DOCUMENTS' 

- 	 - 
The requirements of DiVision I aPply to . the work specified in this section. 

DESCRIPTION OF WORK 

This section includes the furnishing and installation of . a.comPlete:.  
stand.-by electrical System'as.described herein,and shown on. the 
drawings. 

GENERAL  

See Section 16A for Electrical General Requirements. See also Sections 
I6B and 16C. 

EQUIPMENT AND MATERIALS 

Engine-Gneerator set shall be'Onan Model 170WB-4XR8,KOHLER 170R71 or 
approved equal arranged for natural gas operation, 170KW . 265/460 volt 
3 phase 4 wire grounded wye at 0.8 power factor lagging. 

Generator set shall provide standby electrical power in the event of 
failure of commercial service, in which cast engine shall start auto-
matically and loads shall transfer to generator. Load transfer shall 
occur within 30 seconds. Set may becontrolled by either transfer switch. , 	, 

Return: of commercial service shall cause automatic retransfer of loads 11 
back to commercial service and shut down the generator. 

Engine-generator set shall be equipped with the following features and 
accessories: 

Lubrication  a gear-type lubricating oil pump will supply oil • 
under pressure to main bearings, crank pit bearings, pistons, timing 
gears, Camshaft bearings, and valve rocker mechainism. . Provide 
replaceable filter,. 

" • • • 	. 
Air cleaners  - One,or.more engine-mounted _dry type air Cleaners of 
sufficient capacity to protect Working parts of the engine from dust 
and grit shall be provided,. 

Cooling  - A radiator and fan of a type and capacity recommended by 
the engine manufacturer. Include anti-freeze protection. Provide 
suitable circulating pump. 

Safety Controls  - The engine shall be equipped with automatic 
safety controls which shut down the engine in the event of low 
lubricating oil pressure, engine overspeed and high temperature. 

Mountings  - The engine shall be equipped with suitable support legs 
or base for mounting on a concrete foundation or a suitable steel 
base. 

Stand-by Electrical System 16K-1 
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Suitable rubber block or spring type Vibration isolators'Shall be': 
provided between the engine and its concrete foundation. 

Control Panel - Control panel' shall beigenerator mounted.. Control 
panel'Shall'include but not, be . Iimited to: 

Water temperature gauge 	 11 
AC voltmeter 	 12 
Frequency meter 	 13 
AC ammeter 	 14 
Switch, ammeter phase selector 	 1 5  
Circuit breaker 	 16 
Oil pressure gauge 	 17 
Running time meter 	 18 
Local operation selector switch 	 19 
Radio suppression 	 20 

Exhaust System - A suitable silencer to provide 	 22 
shall be furnished with the engine. 	 23 

residential silencing 

Weatherproof Housing -Asuitable housing Shall 
door installation of set.' 

be provided for out- 	25  
26 

Starting - The engine shall be equipped with an electric starting 
system of sufficient capacity to crank at a speed which will start 
the engine under full range of ambient conditions of locale. 

Nicad batteries with sufficient capacity to crank the engine for at 	32 
least 30 seconds at firing speed in the ambient temperatures and 	 33 
with capacity for starting the engine a minimum of three times using 	34 
appropriate starting aids. Batteries to be engine mounted. 	 35  

Automatic Starting Controls - Automatic controls shall be furnished to 	37 
provide automatic cranking of the engine when normal power fails. 	38 
Equipment shall prevent excessive cranking which could damage 	 39 
cranking motor. (Automatic or manual stop shall be provided.) 	 46 

A test switch to permit manual_operation of start-stop system Will be 
	42 

43 included. 

Fuel System - Engine shall operate on natural gas available at 	 45 
1100 BTU and 5 PSI. Provide fuel lines and fittings including 	 46 
electric solenoid shut off valve, dry fuel filter, electric fuel 	 47 
solenoid and 'primary and secondary pressure regulators. Fuel line 	48 
connections shall 'be flexible. 	 49 

Battery Charger - Provide automatic battery charger LaMarche Model 	51 
A5, Exide or approved equal suitable for engine batteries provided. 	52 
Unit to operate on 120 volt input. Mount'in raintight enclosure 	 53 
suitably , ventilated. 	 54 

Automatic Transfer Switch - Automatic transfer switches 265/460 	 56 
volt 3 phase 4 wire shall automatically start the generator and 	 57 

• 
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and transfer load in event of commercial voltage falling to 70 
percent of nominal.' Switch located at theatre to be 100 Amp. 
Switch at Activities Building to be 200 Amp. 

Switches shall automatically restore load to cdmMercial source when 
a minimum of 90 percent normal voltage is available. 

'Following auxiliary -featnres -shall be provided: - 

5 
6 
7 

9 
10 

12 

2-30 minute adjustable delay on restoration to normal power: 	 • 14 

2-30 minute adjustable delay on stopping engine after normal power 
has been restored. 

1-3 second time delay to ignore momentary outages of less than 3 
-second duration, non-adjustable. . 

Line ammeter and iroltmeter, all phases, 3 phase:, 4 wire. 

Four position control switch for Stop-Hand Cran ik-Test-Automatic. 

Indicating lights showing which service, loormaii or emergency, is 
serving load. 

16 
1 7 

19 
20 

.22 

24 

26 
27 

Switches shall .  be Zenith Series 6ZT,.ASCO or approved equal mounted 
in NEMA-I enclosures as .shoun-sm::drawinge. 	' 

Four auxiliary . cOntacts v  field convertible for Miscellaneous 
interlocking. • 

29 
30 

32 
33 

Material not definitely specified shall be of the quality regularly 
used by the manufacturer in the product he sells on the commercial - . 	 • Market. 7, 

Material shall be new and free from all defects l or imperfections 
that might affect the serviceability and  appearance of the finished 
product. Gaskets and seals shall be resistant to the fluids which 
they are designed to retain or , to exposure to dry atmosphere. 

INSTALLATION  

Equipment shall be installed in accordance with manufacturer's instructions. 
It shall be inspected also by a representative from the manufacturer. 
Equipment shall be given tests as required to produce a satisfactory 
result, in the opinion of the ArChitect. 

SUBMITTALS 

35 
36 
37 

40 
41 
42 

44 

46 
47 
48 
49 

51 

in 6 copies to show ,  • Submit complete drawings, cuts, diagrams, etc., 
operation, installation and equipment used. 

53 
54 
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SECTION 16L - PRODUCTION MONITORING SYSTEM  

RELATED DOCUMENTS  

The requirements of Division 1 apply to the work . specified- in this section. 

DESCRIPTION OF WORK 	 11 

This -section 'includes the furnishing and installation of a complete 	 13 
Production Monitoring systemas described - hereinand:shown on-:the. 	 14 
drawings. 

GENERAL 

See Section 16A for Electrical General Requirements.. S ee also SectionS -
• 16B and 16C. 

SYSTEM OPERATION: 

System shall consist of multi-station reception, amplification.and distri-
bution equipment providing production monitoring and paging facilities as 
herein specified and shown on drawings. . . 

Speakers at designated locations shall, by preselected control, receive 
either main house system program or independent system signals from 
production monitor microphone at catwalk. It shall be possible to override 
both House and Independent signals for purpose of paging from stage 
Manager's Console. 

17' 

12 
20 

22 

24 

26 

28 

30 
31 
1 2 

EQUIPMENT  ' 	 341 

Monitor microphone  located at catwalk shall be unidireetional dynamic with 
	

36
)
' 

a cardioid directional characteristic, Shure 500 Electrovoice or approved 
	

3 7! 
equal for bracket mounting with five feet of flexible microphone cable. 	181 

Monitor loudspeakers  shall be eight inch flush ceiling mounted with 
	

40 
backbox and grille, Jensen K-950 with matching transformer, Jensen 
70CV4. Executone or approved equal may be used. 	 42 

Paging microphone  located at stage managers console shall be ceramic 
close-talking type with built-in DPDT switch to override program. 	 4.5 1  

44; 

Electro-voice 717 or approved equal with mounting bracket and 5 foot 
	

46 
coiled microphOne cable with Cannon XLR-3-126 connector. 	 47 

Microphone receptacles  shall be capable of receiving therCannon XLR-3 126. 	'49, 
connectors. 	 • 	 50" 

Combination amplifier,  mixer, power supply and control equipment shall be 
located at Production Control Panel. Amplifier shall be 200 watt solid 

	52'II 

state similar to that specified under Sound Amplification Systems Section 	54 
of these specifications. 	 5.5ft 

PRODUCTION MONITORING SYSTEM - 16L-1 
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1 .  
Panel Mounted Monitor :Speaker.Shall-.be eight inch flush panel_ Mounting 	.5 
with backbok and protective grille and Screen., Jensen I<;950 With 70CY4. • ,6 
transformer. ::Executond of approved equal. . 	 7 

Panel Mounted Level: Control for panel monitor speaker shall be Jensen 	9 
type INP.:Executone Of7aPproved'equal . may be used'. 	 10 

12 

14 
15 

INSTALLATION  

Wiring throughout . the.entire'syStem shall be installed in conformance 
with standard telephone company practice. 

Final.connections and termination shall be performedr.by . factory trained 	17 
technicians employed by an authorized distributor of the .specified 	 18 

-equipment manufacturer, 	 19 

Equipment Cabinets shall be provided with Siemons'terminal blocks 	 : 21 
. 	. 

.(GR-310). with attached Western Electric Company fanning strips .  (#102D) . 	22 
,. 

, 	,,• 	 [ , 
trunk.Cables-Shall be connected to the Solder lugs-Ofthe-,termirial 	 24 

. 	. 	, 

blocki. 	 , 	 , 	. .i • 	
25 

•All station cables shall be run through the fanning Strips to the 	 27 
screw terminals of the terminal blocks. 	 28 

Audio Cables within the terminal cabinets shall be bund with lacing 	30 
cord so that the cables are in tight contact for their entire length. 	31 

• 
Audio Circuit Wiring external to the equipment cabinets shall be of 	 33 
the type of cable that will allow the shields to be insulated from 	 34 
ground and the audio circuits. 	 35 

• ••, 	. 
.The shields shall be grounded at the point of lowes6audio . ievel only 
and shall be -free'of:any other ground fOt their enti re length. 

37 
38 

- 	• 	. 	 i 	' 
Where two cables join or connect together on a termi 	 h nal strip, the , 	 40 
shields shall be insulated from all other conductors and connected ' 	 41 
together in a manner similar to the cable conductors 	 42 

1 
Cables entering a terminal cabinet shall be identified with Brady or 	44 
E-Z Code wire markers. 	 t 	 45 

1?pon,completion Of inatallation.six - (6) copies of a One-line - "as-built" 	47 
wiring diagram shall be furnished to the Owners. • 1. 	 48 • 

Each cable run on the wiring diagram shall be identified with the 	 50 
exact wire marker code (numerical or alphabetical) as appears in the 	51 
terminal cabinets. 	 52 

Station Locations Shall be identified by architectural room numbers and 	54 
in all ways the One-line.witing.diagram shall•relateas closely as 
possible tothe architectural blueprints... 	• 	 56 

- 	- 	. 
SUBMITTALS. 	 58 

One line daigram of complete system showing all stations, cabinets, etc, 	59 
associated 	 60 
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SECTION . 16M - SOUND AMPLIFICATION SYSTEM  

:RELATED DOCUMENTS, 

The, requireMents :I bf DIVision%1 apply to all work specified in this section 

DESCRIPTION OF WORk. 

The contractor shall fUrnish and install Complete sound systems 'with all 
nedessaryapparatuS and equipment, wiring, etc.,-required tb insure on 
completion systems of. broadcast quality, in excellent Working order as 
specified herein and on the specification drawings". 

Supervise the installation Of all sound system conduit and boxes in 
accordance with electrical plans and specifications' and prOvide shop 
drawings to:the.electrical contractor indicating required outlet box, 
speaker'outiet, etc., locations.. 	• 1  

The sound amplification systems,.. shall Include but are not limited to 
'the Tollowinq:' 

- Microphones and accessories 
Control equipment,  

Power amplifiers 
_ Rock-mounted equipment 
Loudspeakers and .  associated .equipment 
Miscellaneous equipment. 

, 

GENERAL . 

Initial TeSts and Adjustments:  

Furnish' all equipment necessary to perform tests and work required, to 
modify the performance of the systems so as to . beIn accordance with 
Electronid "Indlittriet AttociationStandardS -PS 219and RS 160. 

Loudspeaker Line Impedance: .The contractor shall measure the :impedance 
of each loudspeaker line entering the equipment rack,- without amplifier 
connected, but with all loudspeakers connected.. The absolute value shall 
be measured at 200, 500,. and 2000 Hz. Loudspeaker level control' 'shall 
set to zero attenuation'. 

Hum and Ndite Level:  The hum and noise'level of the overall system shall 
be measured 'for each microphone input channel and line-level input 
channel. .Gain dontrols'Shall' be' adjusted for optimum signal-to-noise 
ratio and' such that full amplifierOutput would be achieved with -55 dBm 
input level at a microphone input and 0_dBm at .aA.ine-level input. 
Microphone and line-level inputs shall be terminated with shielded'' 
resistors- of 150 and 600 ohms, respectively. 

- Power Output and Signal Level Adjustment Within Spaces: 'The electrical 
distortion of the overall system shall - be measured for each microphone 
input channel 'and line-level input 'channel. Gain controls 'shall be 

37 
.38 

3  

41 

.5 
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' 
'adjusted to conform with teStS- specified'-in initial test and,adjuStMents. 
A 1000 'Hz Sine.7.wave signal from an oscillator, having i l_ess than 0.5%, total 
harmonic distortion shall be applied at theinput,tested„at'a level . ' 
required to 'produce full aMplifier .OUtput. (Note, that a4.0.dB orHSO7dE pad 
with 150-ohm . outputimpedanCe is required for driVingkamicrophone-leVel 
input.with'most . available . oacillatOrs.) _A distortion :  analyZershall:,be 
used to measure the - output level and total harmonic distOrtion . of:the 
OMplificatiOn and Control'equipMent.• In the absence of a distortion • 
analyzer, a VTVM may be used to measure ,  the output level, and lack of 
clipping or apparent deformation of a,. sine-wave input signal at the 
power amplifier output (as seen on an' oscilloscope haying a 5 MHz 
minimuri bandwidth) conformance to acceptable limits Will be Subject to f. 
review by the acoustical consultant. All measurements shallbe made with 
loads actually incurred in system operation. Power amplifier loads shall 
be actually incurred in system operation. Power' amplifier loads shall 
be resistors equal to the.nOMinal•impedance of the output terminals used 
in-the'syStem, ' 

Freedom.frOmPatasitic:Oscillation &,Rad1oHFtequenCyHPickup: Set UP. 
Systemsforeach mode of operation specified in the functional require-
ments, and Check'to,insUre.that all systems are free from spurious _ 
'oscillation and radio-frequency pickup , both in the absence of any audio 
input signal and also When'the'system.is driven to . fOl output' at.100 Hz. 
Employ an oscilloscope : having a 5 MHZ bandwidth and loudspeaker monitor-
ing fot these checks. 

Loudspeaker Phasing: Checks of loudspeaker phasing for distributed 
loudspeakerS:inthe samekoom•and for the effects system shall le 
performed by.  listening tests ,Using speech or music program material. 

A listener (as determined .byArChitect and Acoustical' Consultant) moving 
slowly from beneath oneloudspeaker to the next_should sense a-single' • 
apparent' sound source which.is.at . first located, at the,first 
speaker, but which begins. to shift smoothly and continuously toward the - • 
second loudspeaker as ,h' nears the'halfway'point. Atthe latter point, 
the sound should appear to come from a point On the ceiling midway 
between the loudspeakers. :Any deviation from such,, observation indicates 
either incorrect phasing of one 'loudspeaker With . tespectto the other, 
or faulty Operation : of One or-both loudspeakers. .Phasing checks shall 
also be' performed between.Systems in rooms that can be combined.' 

For the central loudspeaker .cluster, Phasing of high-frequency hotn 
loudspeakers With respect to One another shall be performed by listening 
tests using 'speech' or music program material. A listener shall move - 
Slowly from the cbverage,of . one .  high-frequency 'horn 	the next With the 
loudspeakers conneeted nominally in-phase and out-of-phase. With' the 
loudspeakers properly in phase, the'listener ShbOld nOt notice any 
degradation of-progtam material, in the overlap 'zone'; ;instead Coverage 
should sound uniformly high in quality'throughout thel area,COvered. 
Phasing of the low-frequency loudspeakers with* .respect to the high 
frequency horns shall. be accomplished by.listening - teSts using speech . 	' 
or music program material and a sine-wave test signalwarbled about 500 hz. 
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The listener shall be located on the axis of-High-Frequency Horn -No. 1 	5 
_Serving the audience area at the 'balcony. front. :. The low-frequency' 	 6 
'loudspeakers shall be twitchedfrOm noMinally,in phase.to:notinally 	 7 
out of phase with respect to the high-frequency horns. With the-loud-
'speqkers properly in phase'the , qUility and clarity-of the musie of' 	 9 

	

• speech Should ,be greater and the test signal should -clearly' conic from 	io 
the loudspeaker, and not jump .  from. the loudspeaker to the surrounding 	11' 
'Spade. • 	' ' 	 12 

Freedom from Buzzes, Rattles and Objectionable Distortion:.  ' 	 14, 
' - _Apply a high-quality music signal to' each system, 	 15 

adjuSting the system forfrequent peaks of 95 dB sound pressure leVel 	16 
.ind .; 	also apply a sine-wave sweep from 50 to 5,000 Hz, at a level 	17:' 
6 dB .below full amplifier power and listen carefullyfor buzzes, • 	 LB, 
rattles .; and objectionable distortion. 	'.. 	' .—.: 	Correct 	19 1  
any causes of these defects, unless the cause i.. clearly outside the 	20 
sound amplification system equipment and installation, in which case 	21 
the catse shall. be  brought to the attention of:the Architect and 	 .22 
acoustical consultant.. ' 	 . .  . „ 	 -23 

— - 	 . 
Written Report 	 , .,...rep8re a written report present- 	25 
ing the results ofthese tests,'itcluding_numerical,values,.where 	 26, 
applicable,  .ft.revieW,by the'ArthiteCt:and . apouStical consultant' 	 27 • , . . 	- 
prior  to demonstration and acceptance testing. 	 , 28 .- 

Leudspeaker1301andeand 'Gain Control Settings: 	 . . 	30• 
Balance all loudspeakers to insure maximum evenness of coverage in each 	31 
system. 	.-%... ';„' •, 1_. Establish tentative normal. settings for all 	321  
gain''controls.:A:ll'gait controls on rack-mounted equipment shall be 	33 ,  
adjusted for optiMut: signal-to-noise ratio and signal balance-and shall 	3.4. 
then be capped to prevent tempering'. (Settings may require further 	 35 .  
adjustment ' 	 , 	aSa-xesult of testing by theacoustical 	3.6. 
consultant): 	 37 1  

Balancing high-frequency and low-frequency loudspeakers of the central 
	

39 
system shall, be accomplished' by the contractor Using .  8 peak-noise 	 40 
input, either filtered to include 1/3 octave band's at 250 and 1,000 Hz 	41 
or measured with •tuch filtering, and uSeof the amplifier and crossover 	42 
network gain control's. 	 43 

45 
46 
47 

Demonstration and Acceptance Testing of Completed Installation: 	 49 
When 'allAiagraMs.have been supplied :and haVeb2EncOmpleted -,the initial 

	
50 

tests and adjustments specified hereinbefore, he shallnotify the 	, 	51 
Architect in writing that the installation 	 specification 	52 
and is complete and ready for inspection by representatives of the' 	 53 
Architect,. building Owner and acoustical ,  consultant. • 	 54 
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DemonStratiOn:.  Demonstrate the operation of each Major component and of 
the complete installation, using each microphone furnished,  all required 
microphone positions, and all,Other.inpUt equipment: 

AcCeptance Tests:'  These acceptance tests Will be performed by the 
. 0coUStical consultant acting as the representatiVerff the'0Wher,,with 
the support and cooperation of the contractor and installer. 

Listening Tests:  These tests may include subjective tests by .observers 
at various positions', listening under various operating conditions 
Speech intelligibility Surveys May be part of'this;testing proCedure. 

9 
10 
11 

• 
Equipment Tests:  Tests may be performed on any item of equipment or 	 17 
group of items to determine -whether it Meets the pertinent specifications. 	18 
Any measurements deeMed . necessary - by'the acoustical Consultant may be 	19. . 
made for_freqUencY.reSponse„dibtortion t 'rioise or 9ther characteristics. 	20 

f 

Provide an expense-free maintenance service.for'a 1:eriod of one year 	 28 
after final acceptance of the installation This service shall consist 	29 
of at least six bimonthly visits to the site for checking; and adjusting 	30 
of equipment. 	 31 

Instruct the 0*Ier's operating personnel'in,the-operatibn, care and : 	33 
maintenance of the installation'beforethe Installation can be considered 	34 
complete. 	 35 

All service calls must be answerethWithin twenty-fO rilr.hourS. 	 37 

Diagrams/Drawings and Instruction Manuals Furnish three copies each 
	

39 
of the following items. 	' • • 	' 	 40 

Simplified, block diagrams of the System giving the essentials of 	 42 • 
the installation and their functional relations One copy each of 	43 
system's diagram shall be mounted behind glass Wt the control room • 	33 

Prepare inked drawings of the Exhibit Hall stage positions as shown 	46 
. 	4 on Drawings.' .The inked drawings shall be mounted behind glass at 	47 

the control position. . 	 Ili 	 48 

Sound Amplification Systems 16M-4 ' 
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Prepare a,cOMPleteinstruttiOn!boOk including all block and' schematic 
diagram, wiring diagrams, sizes and teChniCal -desctiptions of ' 
'cOmponents. 

- 
FUNCTIONAL REQUIREMENTS 	 9 

• 

Theatre: The sound amplification system for the Theatre -shall provide: 
	11 

ReinforceMent-of live -  activities taking place on the stage with:. 
coverage for the entire audienCe seating area. 

High-quality monophonic playback of single ok dual-channel .  tape „ 
and disc recorded material.. 

• • 
.:HighLqualitylMonophonio-reprOduction of motion picture sound. 

13 
14 

19 

.High-quality mOnophonic 'reproduction of AMFM..broadcasts. 	 21 

Tape recording or feeds for broadcasting. of live . activj_ties 90 
	

23 
the stage simultaneously with teinforcement,- • 	. 	 24 

Dubbing from disc recordings to tape. 	 26, 
. 	 • . 	. 

Stereophonic playback of theatrical sound effects Using portable 	28 _ 
.,loudspeakers which may be located on or off stage.: 	 29 

. 	. 	. 	• 	. 	, 	•• Connection to the 	eting.  Room and Exhibit Hall systems. 	 31 

Exhibit Ha11 	The.:Sound -aMplifidation system for the Exhibit Hall shall, 	33 
provide: 	 . , 	 34. 

Reihforcement Of speech originating from any of five stage locations 	36 
within theExhibit Hall to :allow performers , to•be heard and undet- 
stOod clearly in either, the total 'facility or designated sub- 
divisions. 	, 	 39 

playback of single7channel'fflotion picture sound from any of five 	41 
.locations with coverage as . iniabove:. 	 42 

• 
,High-quality monophonic playback :of,single or,dual7channel tape . 	44 
and 'disc recordings with CoVerage as In above. 	 45 

:Monophonic recordingof events dtigina:ting,in the total facility 	47. 
or in designated subdivisiOne„.. . 	• . • 	 48 

Local control of mictophone levels With'portable• console. 50, 

Reproduction of signal from an •AM-TM . receivet. 

Feed for broadcasting of live activities simultaneously with - 
reinforcement. 

Sound Amplification Systems 16m-5 
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52 

54 
55, 

57 
58 
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Connection to Theatre and:Meeting'RoOM•systemS1 

8 

13 
14 
15 

• 17 
18 

20 
. 21 

22 

24 
25 

Meeting Rooms: 
shall provide: 

. 	 ' 

The sou4d:amplification.system for the 
•  

meeting rooms 

Reinforcementof speech activities taking place in the first and 
	

1 0 
second floor Activity Building Meeting-Rooms. - - 1 1, 

Reinforcement of live activities. taking place Within any particular 
.meeting . RoomsUbdivision.for listeners within that subdivision 
• or for listeners in that and adjacent subdivisions 

Capability for tape recording of live activiti les taking place ,  
Within the facility simultaneouSlymith reinforcement 

- 
_Reproduction of Pre,amplified motion picture or other, recorded 
Sound:Withim.any:subdivision,,ot combination of subdivisions 
using .  source eqUipment.notLSpecified in this ?Port 

• • 
Local; Volume controlof:,611 live reinforcement and facilities for 
.local control with pottable consoles. 

Connection to 'Exhibit 'Hall and Theatre systems,.: 	 27 

	

SUMMARY DESCRIPTION OF THE SYSTEMS 	 I 	 29 

Theatre: The.Theatre'sound.)amplifiCation system elploys . a central' 	 31 
cluster .of:theatretype high and,low-,frequency:horris,.designed for 	 32 
even coverage and control of directional characteristics' throughout 	 33 

q• 	. 
its frequency range.' The location of the loudspeaker cluster should 	34 
preserve directional realism for most stage .productions and maximize 	35: 
intelligibility by allowing amplified and live souhd to arrive at : 	 36 
Listener's ears at approximately the same time 	 37 

The diredtional:charadteriStics of ,the loudspeakers .will minimize.: 	 39 
reverberation; these Oharacterits, the 	response of the loud- 	 40 
speakers and microphones, the use of narrow-band equalization techniques 	41 
to suppress the feedback modes of the :eystem,:•and:the frequency shifting 	42 
feedback stabilizer Will control feedback. 	 43 

The systeM-allows for connecting of sound effect l'oudspeakerS in a 	 45 .  
variety of locations, Controlled by loudspeaker swatches at the sound 	46 
control position. 	• , 	 47 

The tape recorder/reproducers and . thedisc reproducer provided may be 	49 
used with the sOUndeffectlOUdspeakers or the central loudspeaker 	 50 
system: :ThecentralSystemcan.be fed either via the control Console 	51 
high level input ..channelbt independently. ' 	 52 

• 
Microphone receptacles provided will serve for a variety Of pickup 	 54 
situations,. inclUding-front.-stage•teinforceMentack7etage reinforce- 	55 
ment,'and sound recording with suspended microphones-. 	 56 

Sound Amplification Systems: 16M-6 
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Gain Control and mixing of 	inputs is  accomplished by 	'5 
use Of a control console With built-in, plug-in preamplifiers, custom- 
designed . to simPlify as far as*SSible the problem of tiding gain for 

	
7 

theatrical:reinforceMent. 	 8 

The playback of motion ,picture-sound is accomplished.using . the Theater's 	10' 	. 
Central loudspeaker system. 	 11' 

Exhibit- Hall:. The Exhibit Hall. System employs V  ceiling 7Mbunted, 15" 
loUdSPeakersdistributed at.regular intervals in the:space. the 
Speakers are divided into three zones,  connected to the-Output of a -

7 SwitChing panel.: The inputs to this panel, which is located'in the 
Exhibit Hall Sound Control rOom, are the outputs of?the.main Mixer-. 
preamplifier, tape* recorder, disc player and delay units. For each 
stage position, the Signal fo certain designated loudspeakers will be, 
fed through the delay mechanisms to synChronite the arrival of live ' 
arid amplified sound at the listener's ear. All loudspeakers can be 
switched off to restrict the' coverageto occupied areas. 

Control equipment, power amplifiers, and music playback equipment are 
loCatedin the sound control room. 'Patching and switching, facilities 
are provided to permit flexibilityin the interconnection of equipment 
and emergency substitution of equipment. 

A motien-picture projector may be accommodated usingany microphOne 
receptacle itithe exhibition area, in conjunction with a matChing 
transformer in the' Exhibit Hall sound control room. 

The inputs of. the taperecordscan be connected to the outputs of the' 
mixer-preamplifier in order_that-activities may be reCorded, 

In-additionto the main control console, portable mixer-preamplifiers 
are..provided for local control of the two subdivisions. -Input 
connections r'r.om the mixer-preamplifiers are through the-wall7moUnted 
microphone' receptacles. 

13 

14 
15 
16 

1 7 
18 
10 
20 
2] 
22 

. 24 
25 
26 
27 

29  
30 

31 

1 
34 

36 
37 
38 
39' 

:Meeting Rooms: The meeting .rooms 

'0.istributed loudspeaker system of 
loudspeakers for'coverage of live 
Material. The system may be Used 
Andependent'Use of the designated 

sound aMplifioption systeM employs a 
eight-inch) ceiling mounted cone:' 
	

42 
Pctities or playback Of recorded . 

single system or divided to allow 	44' 
separate spaces.' 
	

45 
46, 

48 
• 	 Microphone receptacle 

are provided as 'required for each space. The level in each subdiVision 
can be ccintrlled 1OCa11yor in the main control' room. 

Control equipment, power amplifiers, and provision:for music playback 
equipment are located 'in the Activity Building sound systemControl 
room.. -Patching and switching facilities are alsO provided to permit 
flexibility in the interconnection Of . equipment.and etergency:sub-
stitution of equipment- 

11 

51' 
' 52 

5 i' 
55- 

Portable mixer-preamplifiers are provided to permit any of the , sub'7 
divisions of the Meeting Rooms to be used independently. 'Input 

Sound Amplification Systems 1 . 6-t4 -7  
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Uniformity of Coverage: .  1 8 

•;1 11 

COMMUNITY CENTER COMPLEX. SAC 	 2 

, centered onANSII preferred frequencies and. applied at any yStem input. 

Meeting RooMs,,,Distribtited Loudspeakers : The overall frequency response.,. 
of the system shall be within + 5 dB from 160 to 5,000 Hz, employing aS —. 
'test signals one-third octave band filtered peak noise centered on ANSII 	9 .  
preferred' freqUencies and.applied at-anY syStem microphone input. 	 10 • . 	. , 	. 	. 	. 	. 	. 	 . 	. 

Theater Sound-Effects System: The overall frequency response as 	 12 . 
: measured on the axis of any loudspeaker system shall be within ,+ 4 db 	13 
from 63.  to 8,000 Hz, employing as test signals one-third octave band 	14. 
filtered peak noise centered on ANSIL,preferred-frequencies.and applied 	1. .. 

at anySystem . inPut. ' 	 16.  

Theatre -,Central Loudspeaker Cluster: Levels shall not vary more than 
+ 4 dB over the entire Theatre seating area, employing as a.test signal 

• an .octave band of filtered peak noise centered at 4,000 Hz. 

• 
Exhibit Hall - Distributed Loudspeakers: bevels shall not vary more 
than ' s+ 4 dB.over-the entire Exhibit Hall floor area employing as a test 
signal an octave-band Of filtered peak noise centered at 4,000 Hz. 

24.! 
25 
26, 

Exhibit Hall, "Lobby 7.DiStributed,LoudSpeakerS:. Levels shall not vary more 
than + 4 d8 over the entire Lobby floor area employing as atest signal 	29 
an octave-band Of  filtered peak Poise  centered at 4,000. HZ.. 

_ 	. 

. 	, 
Meeting Roeme,- Distributed Loudspeakers: .  Levels shall not vary more 	32 
than +,4 dB:over:the entire .:Meeting Room floor area employing as a 	 33 
test -eignalanoctave-band Of filtered peak noise centered at 4,000 Hz 	34 

Theatre Sound-Effects yStem: The system shall be capable, of producing 	36 .  
broadband Peak levels. of 98 dB, as read on the Sound-level .  meter, Set 	37 
up for stereophonic playback and measured anywhere in the theatre, with 	3E( 
speech,and/or , Musicmaterial, without audible distortion, buzzes, or 	3. 9' 
rattlet. 	 40 1  

• 

MATERIALS 
	

42 

Microphones and AddeSsories: 	 44' 

Unidirectional Miniature Condenser Midrophone:.. ,This microphone Shall 	46 ' 
have a,  cardioid directional characteristic with greater than 15 dB . 	 47 
front to back ,discrimination over the frequency range from 100 to 	 48 H 
8,000 Hz, and'an_enaxiS (perpendicular incidence) frequency response 	49 
within +' 3 dB from 50 to 10,000 Hz . The diameter of the microphone in- 	50 
eluding the preamplifier base shall not exceed 7/8"f the length shall 	51 
not exceed 5" . Sensitivity shall be between -55 -dBm and -45 dBm. . 	 52 ' 
Each microphone shill be supplied With power Supply., 'shock mount, and 	53,  . 
15" of flexible microphone interconnecting cable. 	 54 

Acceptable; Neumann Kg-,84with.EA-2l elastic suspension 	 56 
Quantity: 	'Theater - Five .(5) • , 	 57 

Total de - Five (5) 	 58 !I  

Sound Amplification Systems 16M-9 



. Quantity: 

Total- of Fourteen (14) ' 

COMMUNITY CENTER COMPLEX - "SAC;  

Unidirectional DynaMic MicroPhOne:" This'midroPhone is intended for 	 . 5 , 
general on-.Stand .use for speech reinfcircement and in the Theatre for 	 6 
general on-stand Or ssUSpended use for general' reinForcement, recording, 	7 
and live sound effects. The micrOphone shalL laaVe! a carOdioid direc- - 	8 
tional characteristic with greater than 10 dB front-to-'back discrimi- 
nation from 100 to 1,600 Hz, greater. than 7' dB front=to-back 'discrimi- 	10 
nation from 100 to 8,000 Az, and an on-axis (perpendicular incidence) 	11 
frequency response within + 2.5'd from 50 to 10,000 Hz. Sensitivity 	12 
shall be between -60, dBm and -50 dBm. An individual calibration curve 	13 
shall be furnished with each microphone. Each micfophone shall be 	 14 
supplied With a tiltable Mount and hardware for floor-stand and desk- 	15 
stand mounting ., and 15':9f flexible .  microphone cable. 	 , 	 16 

18 
19 
20 
21 

Theater-- 'Six" (6) 	 23 
'Exhibit Hall .-.Four',(4) 	 24 
Meeting Rooms,, Four (4) 	 25 , 	„ 

27 

, 
Omnidirectional'Dynamic Microphone: This microphone is intended for 	 29 
general hand-held uSe and as a recording microphone,. The microphone 	 30 
shall have an omnidirectional pickup characteristid. The on-axis 	 31 
(perpendicular incidence) ..frequency .response shall be within + 2.5 	 32 
dB from 50 to 10,000 Hz. Sensitivity shall be between -60 :dBm and -50 	33 
dBm. An individual Calibration curve .shall be furnished with each 	 34 
microphone. Each microphone shall be supplied with a tiltable mount 	 35 
and hardware for f1oor,7 Stand and desk-stand mounting, and 15', of 	 36 
flexible microphone, cable. 	 1 	 37 

Acceptable: Electro Voice R.E-55 or 
Shure 576 or 
DulCane 7A305 • 

Quantity: Theater - Two; (2) 
Exhibit Hall - Two (2) 
Meeting Rooms -Four (4) 

• 

Total of Eight (8) 

43 
44 
45 

47 
, 

Dynamic Personal Microphone: This microphone IS, intended to be worn by 	49 
persons who do not . wish . to Speak from a fiXecl lOcat.ion. . The microphone 	50 
shall weight not mord than 2 ozs.; shall have a diameter of not .more 	 51 
than' 3/4" and a 'length of not more 'than' 3". The' onPaxis frequency 	 52 
response Shall be within + .2 dB in the .  range 200 .-. 12,000 Hz; response 	53 
at 5,000 Hz shall be +, - 4 to +8 dB re the response a '1;000 Hz. 	 54 
Sensitivity shall be between ..65 dBm and , ,-55 'dBm,.. This microphone 	 55 
shall be equipped with •a neck cord and a cable at least 20' long. 	 56 

11 	, 

Sound Amplification Systems 1'6M-10 

Acceptable: Elec -tro-VoiCe RE-15 or 
RCA BK-B Triit-11010-A) or : 

..Shure SM-53 - or 
Dukane 7A890 

39 

41 



Quantity: 

COMMUNITY (.ENTER COMPLEX:-.SAC 

Acceptable: AKG plo4E with laValier 
•Shure SM7-51 Or 

• 1LACA - BK- 12A JMI-11024) 
DUKane 7A815' 

Theater . - One (1) .  
Exhibit Hall'-'Two (2), 
Meeting - _Rooms" - Two (2) .  

attachment upside down ok 
	

• 

Or 
	

7 

. Total of five (5) 

Dynamic CloSe.7Talking'Hicrophone: This Microphone shall be specifically 
designed for close-talking applications. It is intended to be used for 
making announcements from the sound control position, The microphone 
shall be supplied complete with desk stand and push-to-talk switch. 

Acceptable': Electro-Vpice 619 

Quantity: 	Theater - One (1) 	, 
- Exhibit ; Hall . - One 
..Meeting Root t - One (1) 

Total of 'Three (3) 

Microphone System. 'Installation and AbeessorieS:. Outputs of all !Miero - : 
phones shall be 150-250 ohms, balanced with respect to ground. Micro-
phone mounts and holdertShall . be supplied by the microphone manufacturer. 
All cables: for microphones specified herein shall be terminated with 

. Cannon xLR-3-12C, Switchcraft ; A3M, or Amphenol 91-853 connectors. The 
' term "sensitivity7 as used herein for microphopes.and ; expressed . in dBM 

. 	(dB re 1 mW) .  it the "effective output level" me9tred at 1,000 Hz and . 
referred to an rms.sound :pressure :cpf 10-dynes/cm , The. effeCtive output 
level" rating is .based upon the assumption that the microphone works 

 a load Impedanceequal to its rated impedance, and is given by the 
following expression:.  . 

20 log E10 -10  ;)-99,Im +-24 (dEm) 

where E10 is the open Circuit rMs microphone voltage at 1,000 Hz in an 
2 

undisturbed perpendicular incidence plane wave sound field with 10 dynes/Om 
 

rms pressure; and R is:the'nominal internal impedance of the microphone 
The frequency response referred to herein 'assumesfree-field conditions 
unless otherwise noted.' 

Microphone RecePtacles and Connectors-: . See Electrical Drawings :syrdbol 
list for types of receptacle and lccatibns. 

. Floor receptacles shall be housed in 
waterproof fluth- fldor boxes with flush caps at leas 2-1/8" diameter 
that lift out and SWincLopen; .Soundolier Model,.MRB or equivalent. Wall-
mounted receptacles shall be flush-Mounted in metal boxes loCated 3' 
above the floor as directed by the Architect Receptacles for suspended 
microphones shall be mounted in enclosed boxes fastened•to:accessible- 

16 
17 
18; 
19, 

21. 

24, 

27 i ' 

29, 

32' 
33, 

3.61 

36: 
37' 
38', 
39, 

41 ,  

43 
44; 

47,1  

49 
50 
51 1  
5211 
53 
54 1  
551 
56, 
57 
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• 

Provisions for footlights  microphone mounting shall be made at following 
'microphone receptacle positions: 

• 
Theater #2 through #6: , 

..the-drawings. 
•structure, elements as close as: possible 

• i!'• 	• 
o the posgtionS indicated on 

Footlight Microphone Boxes:. Microphone receptacles provided for con-
sdepSer Microphones at the front of the stages shall. be housed in water-. 
ptoof, flush, double-outlet floor boxes with flush !taps, .See elect. dwgs. 
symbol listfor:types:.;%:Locations: COndenser microPhone stands'shall 
as shown on dtawingsi'• using,above-specified waterprOOf flush floor 

box.. The microphone shock mounts shall be affixed to the threaded 
vertical tubing, allowing the microphones to be inStalied at . approxi-
mately eight inches above the Stage floor level. 	he•mounting tubes 
shall be equipped with Counter nuts, permitting the microphone base to 
be fixed at any angle in•the.horizontal plane. When not in use, the 
mounting tubes shall be Stored in the control room.' ;  

.• 	- 	• 	. 

Condenser Microphone Power Supplies: With condenser microphones used 
at the,footlightmicrophone position, the.condenset microphone 'power 
supply shall be mountedin'the.sound: controi'room . equipment rack, with 
inputand output connections to the patch panel arranged to permit use 
of any micrOphond - linewith anTconsole-input.' 

Acceptable: Neumann, NK-48.. 	 31 

Quantity: 	Theater r One (1) 	 33 

Total. of One (1) 	 35 

1 ,  
Microphone Desk Stands:  . .-Mitrophone „desk stands1S11411-be chroMewith': 	37 
fla*painted.baSeshall support the microphone !4 .  fc:8 inches aboVe'-a! : 	38 
table, and shall weigh .  at least 1½ lbs.' :. 	. 	 39 

Acceptable: Altec-Lansing 26A Cr . 	 41 
Electro-Voioe''422 : or . 	 42 
RCA MI-1102.1-3"or 	 43 
-Atlas DS-10 • 	 44 

Quantity : 	'Theater 	TWo. '(2) 
.Exhibit Bali - . Three (3) 
Meeting Rooms, - . SiX '(6) 

Total of Eleven, (11) 

MicrophoneFloor Stands: Microphone floor stands Shall be chrome with 
• 

flat-painted base, shall be adjustable from 37" to ,64" in height, and - 
shall weigh at least 13 lbs.' 

Acceptable: -  Altec-Lansing',22C- or - 
.RCA,MI-1i02-178 . or 
Atlas ms-20 
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9 

10 
11 
12 
13 
14 
15- 
16 
17 
18 

20 
21 

23 

25' 
26 
27 
28 
29 

46 
47 

. 48 

50 

52 
53 
54 

56 
57 
58 



Theater 

Exhibit Hall 

Meeting Rooms 

COMMUNITY: CENTER COMPLEX SAC 

Quantity:, 	. Theater 	Four (4) 
Exhibit Hall - Six (8) 	• 	 6 
Meeting Rooms - Twelve (12) 

Total of Twenty-Two.(22) 

. Microphone Quick-Disconnect .Isolation Mounts:, Microphone qUick-diSconnect 	11 
isolation mounts Shall be metal units with molded rubber inserts, designed 	12 	• 
to fit between a microphone holder and a desk stand or floor stand. They. 	13 
shall provide vibration and shock isolation and shall permit instant, 	 14 
noiseless removal of the microphone from the stand for hand-held use. 	 15 

Acceptable: 	Shure A47 
	

17 

Quantity: 	• 	Ten (10) 
	

19 

Microphone Lines: All microphone receptacles shall be connected by 	 . 21 
individual lines tothe.control room patch panel. Microphone lines shall 	22 
be run in conduit 	 and shall 	23 
be Belden #8672 or equivalen. 	 24 

• 	- 
Microphone Flexible Cables: Flexible extension cables shall be supplied 	26 
for the microphones... Each, flexible extension cable shall be fitted at one 	27 
end withh -a connector aSspecified:hereinbefore for microphone cables and 	28 
at-the.other end'.witb a .  mating connector.. Flexible cables Shall be_Belden 	. 29 
#84i2:Or -,Bitnbath #7. 72;': '' 	• - 	 30 , 	. 

Quantity 	 . 25' . 	 75' 	 32 

	

20 	 34 

	

6 	 36 

	

6 	 38 

6 

6 

Special Adapter Cables: Special ,  adapter-cables shall be provided- to allow 	40 
connection of portable motion .6icture'proleetOr's sound output to any - 	41 
microphone receptaele, 	• • ::.: H'%':: -- _ Also,install ah input pad in 	42 ' 
the microphone patch panel as shOWn on Drawings. ' 	 43 

Accepteble Cables: .  . 	 45 

Four (4) Switchcraft 3501F to Cannon XLR73L12C or Switchcraft A3M 
	

47 

Two (2) 	Switchcraft 3501F to Cannon XLR-3-i1C or Switchcraft A3F - 
	

49 

Two (2) 	SwitchcraftC-270 to Cannon . XLR-3-12C or SwitChcra'ft A3F 
	

51 

Two (2) 	Standard Switcheraft C-260 to Cannon XLR-3-11C or - 	 53 
Switchcraft A3F 
	

54 

Two (2) 	Switchcraft 740 to Cannon XLR-3L11C or Switchcraft A3F 	 56 
(for Ampex AG440) 	 57 

Length of all cables - 20 ft. 	 58 
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+18 . dBm brgreater , at less than 2% 	22 
•'total harmOniC, distortion at all 	23 
•frequencies. betWeen.100 and 10,0.00 Hz. 	24 

Output °Impedance :: 	 .A.507250.ohms„ungrounded. 	 26 

Input Impedance:. 	 150-250 ohms, ungrounded 	 28 

Frequency Response: 	 +. 1.p dB; from 30* 	 30 
• . to.15,0-0-0 HZ.. 	 31 

Output Level: 

Acceptable: 

COMMUNITY CENTER COMPLEX SAC' 

Control Equipment: 

Portable Mixer-Preamplifier: The portable mixer-preamplifiers shall be 
, provided for use in the Exhibit Hall and Meeting Roems to :meet the 
functional requirements These units shall be provided with a carrying: . 
case and five, strain-relieved cables ten feet.in: lengthi.equiyalent to 
Belden 8762 terminated at One end to Mate , with,thejour microphone inputs, 
and line output of the preamplifier, and terminated at the other end 
with connectors as bereinbefore specified for microphone cables.- 

Four microphone-level inputs and one line-level oUtPut shall be provided, 
A VU meter shall be proVided.* The mixer-preamplifier. shall be a 
transistorized unit, factory aSsembled'and tested'and - shall meet the 
following performance, requirements: 

' . Gain: 88 dB or greater 

5 

8 
9 

10 
11 
12 
13 

15 
16 
17 
18 

20 

1 Equivalent Inpu.tVoise:. 0  0 +120.dakbaximuM 	 33 

RCA_BN-17A (MI-141400A) Or 

DuKane 2A75 
35 
36 

38 

40 

42 

Quantity: 	.Exhibit Hall - Two (2): 

.Meeting Rooms - . Two (2) 

• . Total of. Four (4) 

Fixed mixer-Preamplifier: Permanently mounted mixer-preamplifiers shall 	44 
be located as shown on - drawings *. The units shall be capablesof 	 45 
being removed from their normal positions' for servicing. , ' 	 46 

Four microphone-level inputs and one line-level output shall be provided. 	48 
One VU meter- shall -be Provided for each . mixerLpreamPlifier. The switched 	49 
speech equalizer Can be Mounted on the mixer-preamplifier or be rack 	50 
Mounted. 	 51 

The mixer-preamplifier shall be atransistorized unit,. factory assembled 
	

53 
and tested and' shall meet the following performance'reguirements: 	 54 

• 
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Output Level: 7 

(:ommONJTY CENTER COMPLEX SAC. 	 2 

Gain: • 88 dB or greater 

+18 OM or greater or less than 2o 
total harmonic distortion at ell - 
fre4uenCieS.between 100 and 10,000 H 

Output Impedance: 	 150-600 -ohms, ungrounded 

Input Impedance: 	 150-200 ohms, ungrounded 

Frequency Response,: 	 • 	Within + 1.0 dB; from 30 to 	 . 

11 

13 

15 
15,000 Hz. 16 

Equivalent Input Noise: 	 -120 dBm . maximum 18 

Acceptable: 	 Altec.Lansing.1592A or 20 

RCA BN-177A 	(MI-141400-A) 22 

.puKane -2A75 24 

Quantity: : 	 Exhibit Hall - Two 	(2), 	 . 26 

Total of Two 	(2) 	 . 28 

Theater CuStoff COntrol -Consoles: 30.  

General Requirements: -  Two control consoles, one for sound reinforcement' 32, 
33 and one for sound,effects, Shall be custom built, to fulfill the 

functional requirements as specified hreinbefore and shoWn on the 34 .  
functional diagram on .drawings . 	• 	'The console 	shall have the following 35 
mixing controls: , :For sound rein.torceMent -.three high-level, eight 36 
microphone, two master; and forsound effects - fourteen individual and 37 
two master controls. 38 

The control consoles shall be built and supplied complete by the Manu- 40 
• facturer of the plug-in amplifiers.used in the console; or shall be 41 

built' under the Manufacturer's supervision by. his authorized representative. 42 

Test records including frequency response curves and measured gain, using 44 
each input and output channel, shall be supplied with the consoles. 45 
These documents shall be included in the instruction book containing the 46 
technical descriptions of the system's components, which shall be filed 47 
with the Owner. . 	 :.: 	Pr.epare a shop drawing, 	showing 48 
finish materials, -electrical interconnections, proposed components and 	. 49 
console 'housing •or architects approval before commencing fabrication and 50 
installation of the' consoles. 	The, control panel layouts areshown on 51 
DrawingS. - 	. 	.The arrangement shown. is essential to the ease of system 52 
operation tor theatrical reinforcement;, the" dimensions shall be kept at 53 
e minimum for installation of the components.' 	The slope of the - control 5.4 
panel surfaces. containing Vertical attenuatOrs shall be.maintained at 55 
15 to 20 degrees above the horizontal.; . 56 
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COMMUNITY CENTER COMPLEX - SAC 

operating. positions) 

Source Impedance 	Microphone:. nominal 15.0 ohms 
ungrounded,. 

High-level inputs. :: 600 ohms 	 10 
ungrounded. 

Load Impedance: 600 ohms ungrounded 

. CrbSstalk, measured at output of any channel with +18 dBm 

Power Source: 1•49%V.A.C., 60 Hz 

Acceptable Control Console Components: 

• 

Preamplifiers an Booster Amplifiers  

fi 
Altec Lansing' 9470A or 
RCA BA-71C or • 	 24 
LangeVin AM-16 (socket strapped for +18 dBm) 	 25 

' Note:. All sockets for preamplifiersand booster amplifiers shall be 
strapped for nominal 150 . :ohm input 	All pre-amplifiers and booster 	• 28' 
amplifiers shall be connected,fot,600 ohm output. 	 29' 

• 
Quantity:•. Ten . ..(10) 7 sound reinforcement console 	 •31' 

fi 
Line Amplifiers: 33 

Altec Lansing 9470A or: 
RCA BA-73c (with external strapping reducing gain to 45 dB) or 	 36. 
Langevin A446 (sockettr.apPed for +24 dBrI). 	 37' . 	• 	• 	,• 

fi 
Note: • Line amplifiers Shall be : Connected for 600 ohm input and output. 	39. 

21 

Quantity: TWO (2) - sound reinforcement console 

Seven (7) - sound effects console 

:Total Of Nine (9) 

41
,  

43' 

45 ;I 
• 

Power Supply and'Amplifier Mounting Equipment: Power supply shall be 	47 !. 
.provided in accordancewith the manufacturer's recommendations. 	 48I 
Plug-in mountings for the console amplifiers and power supply shall be 	49 
supplied by the manufacturer of the amplifiers. 	 50 

1 , 
Single-Gang Vertical. Attenuators.: Unbalanced ladder, straight-line type, 	52 
stePped mixer:attenuators'shall•be provided for each channel and as 	 53 !' 
master gain controls... Attenuators shall have at least 30 steps; 	 54 
attenUation shall increase - no mbre than 11/2 dB. per step within the normal 	55 
operating range. an theattenuation curve shall be tapered to infinity. 	56 

Sound Amplification Systems 16M-17 



33 1  

COMMUNITY CENTER COMPLEX - SAC 

Mixer. Circuit Unequal-Impedance-Ratio Type Sound Reinforcement Console: 

Mixing resistors shall be provided to connect the input channel atteh-
. uators to the mixing buses as shown on the functional diagram. 

Acceptable: 1/2 14-5.% ctmpositioh resistors soldered ;  
7 

10 
to fixed connection points at each end. 	 11 
Value as Shown: 	 12 

Dividing Networks and Mixing Networks Sound Effects Console: Dividing 	14 
networks and mixing networks shell be installed as shown on Drawings'. '. 	15 
These shall be balanced standard networks manufactured by Alted Lansing, 	1-c' 
Daven, or Langegin, or custoth assembled networks employing non-inductive 	17 
5% resistors mounted on terminal boards, with the circuits approved' by 	18 

the atoustiCal consultants prior to installation. 	 10 

Switched Equalizer: A'switched equalizer shall be provided as shown on 
the functional diagrams. The equalizer sWitch shall be located on the 
'sound reinforcement control panel as shown on -Drawings'. - 	. Equalizer 
doMpOnents shall be dOnnected aS shown ih detail D:of:brawin-gs„. The 
equalizer shall include Positions labeled -"FLAT" providing no 
equalization, "200 Hz" providing a . roll-off Of 6 dB per octave below 
300 Hz, and "300 'Hz STEEP" providing a roll-off of at least 12 dB per 
octave below 300 Hz. The equalizer is intended to improve intelligi- • 
bility and help control feedback and should be set in the position which 
provides the best naturalness and intelligibility for the person or 
event being reinforced. 

21 
22 
23 
24: 
25, 
26, 

28 

31:Y 

• 
.Acceptable compOnents:_ 

Switch: -  Daven or,Langevin precision instrument switch. 

!'Steep" Filter: uTC 	

' 

37 : , 

Altec Lansing 9066A 300 Hz 

Other 'Filters: .1/2 W + 5% resistors and + - 10% tubular Mylar capacitors 	41 
. 	. 

as Shown. 	 42• 

Pushbutton Switches: Pushbutton switches shall be installed in the control 44 
consoles as indicated in DraWings7. -, 	Eadh station shall have the push- 	45 
buttons interlocked so that no two buttons may be engaged atone time, 	46, 
Buttons shall not be electrically illuminated. 	 47 

Acceptable: Switchcratt Series 35,000 	 0 	 49 

Quantity: 	As required. 

35 

1-4ML3 .00 or 

Control Desk: See Section 6B , for desk to-support and mount the control 
consoles and the recessed control units:-  

53 , 
54 o 
55 d 
56 
57 
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. 	 ' 	A 
Lngle.Microhortro: Three single=microppone control units 
shall be provided for'theMeeting'Room system as shown on.Drawings. 
The preamplifiers shall be rack -mounted and each uni,ft shall be provided 
with •a rack-mountsd.VU meter. InpUts and outpirts shall be connected to 
lowand high-level 'Patch pahela. The speech eclualiZer switch shall be 
mounted below the VU meters": Power Supplies,by'theManu'facturer of, the 
.preaffpiifiers Shall be provided. 

Acceptable Components:. 

Preamplifiers,: 	, Altec Lansihg'90PA Or 

Quantity:' 

.VU-Meters: ' 

RCA BA-71C: or: 

Langevin AM-16 

Six () 

_ Au 561 VU-Meter,. .A Scale 

'§fm-OSeinA349 vU-Meter,  with 1 

- ,1123 half betel;-A',8Cale OrL 

Triplett 4500 . .VUMeter with 
half,bezel; A Scale 

Three (3) 

5 
6 
7. 
8 
9 

10 
11 

- 16 

18 

20 

22 

24 

26 

28 

30 

32 
33 	. 

35 

.:Speech Equalizer:, As shown on Drawings. 	 37 

Quantity: Total of Three (3) complete Units. , 	 39. 
, 

T.17'e  • ecorder/Reproducer (Single Channel) .: The taperecorder/reproducer . 
shall be Capable of handling 7" tape reels at playing ,speeds Of 7-1/2" .  
and 3 -3/4" Per second;. . Frequency reSponSe. shall bel within +2 . 4 dB from 

1 30 to 15,000 Hz at 7-1/2' i-p.s. and within +2 -4 dlyrom 40 tO 8,000 Hz .  
at 3-3/4 Lp.s. The unweighted . noise level (including all noise . 
components from 30 to 18,000 Hz .) shall be -55.dB on  better at 	i.p.s. ■ :. 
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. 

2 

with reference to a recording level at'which - total harmonic distortion 	_. 
- does not exceed 3% With :a 400 Hz test .  signal .• The machine shall have 

J7 '• 
 

half-track and quarter-track heads and shall reproduce full- or half 
track . headS and shallfreproduce full or half-track monophonic and  

- ,*(4U.Eirtertrack - stereophonic:taperedordingS and make monophonic half- 	 . 1A) 
track.  redordingS, Simultaneous:recording . and•playback shall be possible., 	10 

. Clutter and other speed variations shall be held to within 04% _ 	 11 	„ 
, 

tolerance at 7-1/2 i.p,s, The machine inpUt-shall•provide balanced 	 L2 
'bridging of a 600-ohm line; outpUt Shall be 600 ohms, ungrounded, at 	 13 1 
+4 dBm. . Start; stop, record, fast forward and rewind controls shall be. 	14 
relay .operated to allow' full remote control. A pushbutton-type, remote ' 	15 

, 
control panel wired and supplied by 'the manufacturer of the machine 	 16 
Shall be mounted on the control desk -. The tape recorder/reproducers 	11  
shall_be rack-mounted and Connected aS shown on the functional 	 18 	y 
diagrams, Drawings .- ' 	-7 - -, 	 19 

, 	. 
Acceptable Tape Recorder/Reproducer: 	 2l 

Ampex,AG-500-1,,#4010048-.08 .  with remote control and factory installed .  . 	23' 
guarter:trackhead.., 	' 	: 	 24.  , 

Quantity i ,. Exhibit Hall .7 Two (2) complete - tape,- _. ., . ,. ...._ 	 . 26'.  
recorder/rePrOducers. . , 	 •. 	 27, 

1 . 	• 	• 	,- 	. 	.. 	. 	. 	,... 	.: 

•• 	• 
Meeting Rooms , One (1) complete tape 	 29, 

• ' 	..:iederder/reproducer_ . ' ''.: 	-: 	•-• • 	 30 
. 	• 	• 	•_• 	.. 	. 	, 	• 	.. 	• 	- _ . 	• 	. 	 . 	. . 	 ., , 	 • 	 • 	 • • - 

Tape Recorder/Reproducer (Dual Channel) . :  Thetape:recOrder/reproducer 	32,  ._. 
Shall be capable, of handling 7" tape reels at playing speeds of 7'2" ' 	31, A 
and 3-3/4'. . -per second ;'' Frequency response shall,be . with -+ 2-dB from .. 	314 
40 to 10,000 Hz at 71/2 i•.p.s. and within,  +2 dB froM.50,to 7.,500 HZ at 	35: 
3:-3/4 i.p,8„."The• unweighted_ noise level (including all noise components 	36i 
from 30 to 18,000 Hz) Shall;be -60 dB or better at 7 12 i -.p.s..with 	 37 
reference toa recording leVel at which total harmonic distortion does, 	38, 
not exceed 3% with a .  400 Hz test' signal.- The machine shall have 	 39: 
separate dUal half-trackerase, record, and playback heads and a dual 	40 
quarter-track . Playhack.head. . : 	.. : - 	 41 

• 
It shall reproduce full-track, half-track and quarter-track monophonic. 	4.3 
tape recOrdings.,. and dual half-track and dual quarter-track Stereo- 	 44 
Phonic recordings: It shall make, monophonic half-track recordings or 	45' 
stereophonic dual half-track recordings. Simultaneous recording and 	46"- 
playback shall be possible -. Flutter and other speed variations shall 	47 

be held to within 0.1% tolerance at 7 1; i.p.s., The machine. inputs • . 	48 
shall, provide balancedbridging Of •600-ohm lines;. outPuts shall be 600 	49 
ohms, ungrounded, at +8 dBm, Start, stop, record,-fast forward and 	 50 
rewind controls shall be relay operated:. The recorder/reproducer shall 	51. 
be Mounted in the sound control desk in theTheatersound control room. 	52 
The tape recorder shall be mounted with the top panel sloping., .150 above 	53 ' 
the horizontal towards the operator: The tape recorder/reproducer shall 	54, 
be connected as shown on the . fundtionaldiagraM, Drawings'.' 	 5511 

' 

. 	. 
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COMMUNITY CENTER COMPLEX SAC 

Acceptable Tape Recorder/Reproducer:. 	 5 

5 
Ampex AG-500-2, #4010049-06 

Quantity: Theater - One (1).'comp1ete recorder/reproducer - 	 9 
sound reinforcement console. 

Two (2) complete recorder/reproducers sound 
•ffects Sonsole .  

Disc Reproducing Equipment: .  The disc reproducer shall be capable of 

io 

12 
13 

15 
16 
17 

reproducing monophonic.  or stereophonic records, and shall consist of 
a turntable, arm, Cartridge, and equalized preamplifier. 	The system 
shall meet the NAB disc reproducing Standards of March 1964. 18 

Turntable: 	The turntable shall use a hysteresis-synchronous motor 20 
and shall operate at 33-1/3 and. 45.r,p.m. 21 

Acceptable: 	Empire 598. 	or 23 

Gates CB-77 	or 25 

.Thorens TD-125 ;  27 

Tone Arm: 	The tone arm shall be...a 12" dynamically balanced unit with 
? 9  

plug-in headand_shall,be mounted on thsturntable.acCording to .  30 
manufacturer's instructions. 31 

'Acceptable.: 	Shure M-23.2 	or 33 

Rek-O-kut S7320 35 

Cartridge. : 	The cartridge shall be a.high-compliance Stereo unit with a 37 
0.7 mil conical stylus, designed to operate into a 47k ohm lead. 38 

Acceptable: 	ShUre M44 7 7 	or 40 

Pickering V15/AT- 3: ' 42 

Equalized Preamplifier: : 	The preamplifier shall be a transistor stereo- 44 

46 
phonic unit, mounted so that cables from the tone arm l are not longer 
than four feet; and controlS are convenient to the operator. 	Controls 
shall include on-off switch, volume, balance, bass bo?st and cut, 
treble boost and dut, Stereo-mono switch; and high-frequency rolloff. 

47 
48 

Each channel ofthe preamplifier shall meet the folloWin6 performance 
requirements: 	• 	 11,  

Frequency Response: 	+413 from 30 to 15,000 Hz with reference to the 

•49 
50 

52 
RIAA playback curve, with all controls in "flat" position. 53 

Bass Tone Control Range: 	+ dB at 30 .Hz 55 

Treble Tone Control Range: 	+ dB at 10,000 Hz 57 
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High-Frequency Rolloff: Choice of none or rolloff of at least 12 dB 
	

5 
. per octave with turnover frequency of 7,000 Hz 	 6 

Gain:. At least OdBm output for 3mV input at 1,00Q Hz . 

Harmonic Distortion: Less than 0.5% at +4 dBm output, 
from 30 to 15,000 Hz 	: 

Hum and Noise: At least 60 dB be1oW +4 dBm 'output, with input shorted 
	

13 

Input Impedance: 47,000 ohms 
	

15 

. Output Impedance: 600 ohms or less 
	

17 

-Stereo-Mono Switch: In the mono position, this . shall tie the.two 	 19 . 
channels together. The unit shall be modified 	 20 
by shorting out the 7,500 ohm "bland" resistor in 	.21 
accordance with the manufacturer's directions 	 22 
provided in the instruction.manual,.to . achieve . 	 23 
this requirement.' 	 24 

Acceptable preamplifier for Stereo or Mpno Operation: Dynaco PAT-4 

Acceptable Preamplifier for Mono Only Operation: 	 :28 

Dyhaco PAT-4 with the two "low" phone input jacks paralleled to - 	30 
providea mono signal directly fromhthe.cartridge, with all 

	
31 

'controls not pertinent to single-channel operation removed or 	 32 
capped, and with .a . UTC.A 20 transformer connected for 600 ohms to 	33 
600 ohms connected to the output of the channel in use to provide . 	34 
ungrounded output. 	 35 

Mounting of Disc Reproducer:  The disc reproducers shall be control- 	 37 
desk mounted and provided with recommended resilient mounting. 	 38 ' 

Note: A label with the legend, "DISENGAGE IDLER WHEN POWER IS OFF," 	 40 
clearly printed, shall be affixed to the turntable next to the speed 	 41 
control lever. . 	 42 

Quantity: Theater 7 One (1) complete unit (Stereo) 
	

44 

Exhibit Hall - One (1) complete unit (Mono) 
	

46 

Total of One (1) stereo and One (1) mono . 	 48 

FM-AM Tuner:  The FM-AM tuner shall employ only solid-state devices, 	 56 
with field-effect transistors in the front-end circuits, and shall be 	51 
equipped with a tuning meter. the tuner shall be supplied with rack- 	52, 
mounting hardware. An external FM antenna and rotor shall be provided. 	53 
The rotor control shall be rack-mounted adjacent to the tuner. 	 54 

The tuner shall receive the standard AM'and FM broadcast bands and shall 
	

56 
meet the following performance characteristics. 	 57 
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• 4. - 
OM Sensitivity: 2. micrOVoltS•for . 3bAB. quieting 

'.FM Selectivity: 	5Q 	 A' KHz at'6-.dB; : •820.  KHZ,at 7top0-dB 
• • 

•• 	- 	,• 	• 	•••• 	• 	 - 
.'F.M . CaptUreRatio: - 2•dBH 	• 	, 	 ' 

_PM Total Harmonic Distortion: less:than,0,5%•at, ■ ,1001 

5 

• 

• 

7 

modulation 

PM Cross Modulation Rejection 	-95 dB 
	

13 

FM Rejection of AM: -55 .  dB • 	 15 
• 

P 

PM.HUM ancI -NoiSe:-. -70 013,re 100% modulation level 	 17 

•
- FM Stability':, +10 KR Z 	 19 

Fm Frequency RespOrise:. t2 dB; from 30 to 15,00 Hz 	 21 

• L 
AM, SeriSi0,0-ty: 2 microvoLts 	 23 

AM I,F, Bandwidth: 7 kHz. 	 •5 
■, 

AM I:F.: Rejection: 	 . 	 2.7 

AM Imag Rejectioh?:86 dB 	 -29 
• - 	

• 	
i 	

, 
•. 	• 

31 

	

s Putput :Capability: At least'. ,0dBm:into a 600 ohM load at 0..5% 	
32 total harmonic 'Distortion 

Acceptable: 

Tuner: 1 . Sherwood. S-2500 •(raCk mount, 600 Ohm output 1with UTC A,-20 
• 	

-36 
, output transformer connected for 600 ohms to 06 ohms 

	 37 

. 	 • 

 

Antenna: ,JFD.  LPLLFM6, 	 39 

Rotor: ,Cornell-Dubilier AR-22 or 	 4 1  
Alliande.C225 	 • 	 42 

Quantity: Exhibit ■ Hall 	One (1).Complete Uhit - 	 44 

ToWer:AmplifiersandAssociated Equipment: 	 46 

i, 
Power AmplifierSThe power amplifiers shallemploy .4b1id-state devices . 	48 
.(transistors) throughout and shall include positive protection of 	 49 
circuit oOmponents - inythe eventOf input overdrive and/Output 	 .50 
overload-and/or:short circuit .Protective Circuits Oall withstand 	 51 
overdrive up to 10 dB:and/or short circuited output for 1/2 minute 	 52 
without causing bloian:fuses 	Manual reset protec•ive ■ circuits are 	 53 
acceptable if they arereSettable from'the,front panel. The amplifiers 	54 

■r.  shall hive- input levelcontrolS. ■ 	 55
•

■ 

The power amplifiers shall be rack-mounted in the soUpd control rooms, 	57 
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- The outputs shall, be ,connected for 70 Volt operation..-The amplifiers 
• shall meet the 'following performance .  requirements: 

Frequency Response ::-Within ± 1 dB from -30 to 15,000 Hz at 10 dB below 	"7, 
• 

• nominal output power. capability , 

	

	 ' 

- 
Pe

,
Wer . Output: As specified hereinafter ,at 70-volt output, with less than 	10 

. 	•  
1 • 

• • _ 	 _2% total_barmenic distortionat all frequencies from 30. 
to 15,000_,Hz: 	Distortion shall not incease at lower 
power . 	and/or lees than full load. 

il 

13 

Source Impedance:, 	600 ohms -, ungrounded 1:5 

Input
. 	•• 

•Sensitivity: 	An input of -7 dBm shall produce rated Output power 

Output Regulation: 	Within3 dB from no load to full load; amplifier 1 9. 
• shall be stable Under "no-load" conditions: 20 

Noise: • 	At least 8.0 dB below rated output with input shorted. 22 

_ 
PoWer .  Supply: 	117-volt 	(nominal), 60 Hz a.c: 24 

200-Watt Power Amplifiers: 26 

. Acceptable:, 	Altec Lansing 1594 	or 28 

Rauland DX 20 	or 30 

DuKane 1A921 	' 32 

Quantity: 	Sixteen "(16) 34 

(Amplifiers' #1 through 12, 	14, 	15,17 and 27) 36 

100-Watt Power Amplifiers: '38,‘ 

Acceptable': 	Altec -Lansing 1594A 	or • 40 

Rauland DX 125 	or- 42 

DuKane 1A911 44 

. 	Quantity: 	Six 	(6) , 46 

• 
(Amplifiers 	16,-: 21, 	22, , 	28, 	29,,30) 48 

50-Watt Power' Amplifiers:' 50 , 

Acceptable: 	Altec Lansing •,351C 	or 52 

•• 	 • 
• 

C/N .Laboratories Model 85 MRM with audio lockout, IT input 
transformer'and 70-Volt output transformer or • 	 55 

1 

. Langevin'AM 50AT With BR-74402 input unit or , 	 57; 
DuKarie-1A90I 	 58' 
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Quantity: . 	Fourteen (14) .5 

(Amplifiers #13, 18, 1 ,.20, 23 .-26 and 31L36) 

Power Amplifier Monitor Jack and Volume Indicator: A VU-meter, monitor 	:9 
jack and rotary , selector switch shall be rack-mounted in the Exhibit • 	10 
Hall and Meeting Room .systems'to'permit monitoring.th

4
e outputs of the 	11 

various power amplifiers 	As shown in the functional diagram; the '. 	12 
selector'switch shall connect the monitoring equipment alternately to 	13 
the 70-volt outputs of the various -  power amplifiers in the system. 	 14 

. The switch shall be,a twopoleunit with non-shorting contacts. The . 	15 
switch output shall feed the VU-meter circuit and mohitor jack through 	, 16 
a voltage divider network consisting of an 18,000-ohm, 1-watt series 	17 
.resistor and a680-ohm shunt resistor. .These resistOrs shall .  be . 	 18 
trimmed as necessary such . that:an amplifier output of 22.4-volt produces 	19 
a reading of "0",on the VU-meter. A range-extender twitch and 10 dB - 	20 

. pad shall also be provided for the VU-meter so as to permit an "0" . 	21 
. reading at full 70-volt amplifier output_ The meter shall have a scale 	22 

length of approximately fbur inches. The meter,'selector and extender 	23 
switches and:monitor.jack shall be mounted in close L;roximitY on a ' 	24 
rack panel in a clearly visible location. 	• . 	 25 

'Acceptable Meters.:• API 561 .  VU-Meter, A, Scale or, 	 27 _ 

Simpson.1349 VU-Meter, A',Scale Or , 	 29 

.Triplett 450G' VU Meter with:halfbeze , A Scale 	 31 

Quantity 'Complete Assemblies: Two (2) 	 33 

, (One each for the Exhibit Hall 
and.Meeting Rooms) 	• 

35 	. 
36 

• , 
Emergency Switchin§: Rack-mounted "normal-emergency"switches and associated 37 
relays shall be provided to allow for rapid substitution of power 	 38 
•amplifiers in'case of *amplifier failure, as :shown on,drawings. 	 39 

. The-switches 'shall transfer the loudspeaker loads and control 	40 
power to the :relays; the relays shall transfer the incoming signals to 	41, 
the power amplifiers. 'Switches shall be 3 .PDT toggle switches. 	 42 . 	. 

Relays shall be mercury-wetted contact, DPDT, fully enceptuled type, 	.44 
installed in accordance with manUfacturers recommendations. Twenty- 	46 
four v.d.c. power for operation of the relays shall be provided 'by 	 47 
power supplies such at precise . Meaturement CoMpany, Model.AF-25 	 48 
(Flemington, N.J.) 	 49 

Acceptable Relays: C.P. Clare HG2A-1002 or 	 51 

Adams and Westlake Co. MW-2603-21 or 	 53 
- 

Potter and,Brumfield JM 2-107 	 55 

Quantity: *Twenty-Seven (27) 	 57 
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Exhibition Hall Power Amplifier Switching Arrangement: Pushbutton switches 
shall be provided as shown on drawingsfor connection of certain designed 
'loudspeakers to the appropriate delay channel. The pushbutton switches 
shall be , rack-mountedand installed on e brushed aluminum panel with all 
markings engraved end:filled : in.:black, except the note above the switches . 	. 
which Shall be filled in ked: 	 . 

Switches' shall 	vertically interlocked and shall have a lock-out feature 
so that no two buttons vertically may be engaged at one time. The buttons 
shall not be electrically illuminated. Rating shall be 5 amp minimum. 

The amPlifier'OtitPutSand the loudspeaker lines Shall be installed in 
a conveniently 1Ocated, and clearly marked terminal board to allow changes 
in the connections. 

Acceptable Switches: Switchcraft Series 35000. 	 20 

Power amplifier output/loudspeaker connections are as follows: 	 22 

Stage Positions :, 	 24 

No. 1: 	 No. 2  

Amp. No. Speaker. No. Amp. No. 	Speaker No. 	 28 

    

2 

5 
6 
7 
8 
.9 
10 

12 
13 
14 

16 
17 
18 

1 
2 
3 
4 
5 

7 
.8 
9 

10 
. 	11 .  

12. 

	

.1 	. 4 1 6,.12,:13 

	

2 	. 7, 14, .15, 21.22 

	

3 	2, IO, 11; 19, 20 -  

	

4 	 9, 17; 18, 26,.27 
8,.16, 23, 24, 28,29 

	

6 	- . 25, 30, 31„ :32,. 33. 

	

7 	45. , 46, 47 

	

8 	34, 35, 36, 37  

	

. 9 	41, 42, 48, 49, 50, 51,.52 

	

10 	38, 39, 40, 43, 44 

	

11 	53, 54, 55, 56, 57, 58  

3; 6, 12, 13 	30 
7,, 14, 15, 21, 22 	31 
2,. 10,.11, 19, 20. 	32 
19, 17, 18, 26, 27 	34 
'8,.16, 23, 24, 28, 2934 
25, 30 ' 	 35 
31, 32, 33, 34 	36, 
35, 36, 37, 38, 39 	37 
40, 41, 42, 43; 44 	38 -  
45, 46, 47, 48, 49 	39 
50, 51, 52, 53, 54 	40 
55, 56, 57; 58 	41 

   

No. 4 43 

No. 3. Speaker No. 

 

-Speaker'No. 	 45' 

    

	

1 
	

'32,. 37, 46, 48 
	

1 
	

32 -, .33, 36, 40 
	

47 

	

2 
	

31; 35, 36, 40, 41 
	

2 
	

31, 35, 39, 43, 44 
	

48 

	

3 
	

47, 49, 50, 52, 53 
	

3 
	

45, 46, 47, 48, 49 
	

49 

	

4 
	

34, 38, 39, '44 
	

4 
	

34, 38, 42 
	

50 

5 • 
	54, 55, 56 
	

5 
	

50,'51, 52, 53, 54 
	51 

	

6 
	

42, 43, 57; 58 
	

6 
	

55,.56, 57, 58 
	

52' 

	

7 
	

1, 2, 3, 4, 5 
	

7 
	

1, 2,.3, 4, 5 
	53 

	

8 
	

6, 7, 8, 9, 10 
	

8 
	

6, 7, 8, 9, 10 
	

54 

	

9 
	

11, 12, 13, 14, 15 
	

9 
	

11, 12, 13, 14, 15 
	

55 

	

10 
	

16, 17, 18, 19, 20 
	

10 
	

16, 17, 18, 19, 20 
	

56 

	

11 
	

21, 22, 23, 24,25 
	

11 
	

21, 22, 23, 24, 25 
	

57 

	

12 
	

26, 27, 28, 29, 30 
	

12 
	

26, 27, 28, 29, 30 
	

58 
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No. 5 	Speaker No. 	 5 

- 	46, 49, 52, 53 

	

2 	- 47, 50, 54, 56 57 

	

3 	. 31, 32, 33; 34 

	

4 	.51, 55, '58' 
5' 	35,.36, 0.37,.38, 	91 

	

6 	40; 41, 42' ., 43; 44' 
7 ' 	2; 3, .4, '5 

	

8 	6, 7, 8, 9, 10 

	

9 	11, 12, 13, 14, 15' 

	

10 	. 16, 17, 18, 19, 20 

	

11 	21, 22, 23, 24,.25 

	

12 	26, 27, 28, 29, 30 

Other Rack-Mounted Equipment: 

.Equipment Racks: A11'equipm6nt specified as rack-mounted shall be 
mounted in enclosed, ventilated equipment racks: located as shown on 
the drawings. 'Equipment racks shall be constructed of 16 gauge 
(minimum) cold rolled Steel and. shall have rear doors and square front 
vertical corners. Rack dimensions shall not exceed 224-1/2" wide by 
18-1/2" deep by 83." hiigh. Any unused panel space shall be filled in 
with blank solid . or_ventilating Panels.' Patch panels shall be located 
at least 30" above the. floor. ' 

Each rack shaIl -be equipped with permanently mounted 110 v.a.c. 
3-Conductor groUnded'stripline,rated for 20 amp., withoutlets on 
6" centers, extending the height' of the rack and with interior 
incandescent illumination connected thereto for ease in servicing 
and connecting the installed components. 

Audio Line Cabinets: Each control room shall be provided with wall-
mounted steel cabinets for incoming and outgoing lines:. Separate 

.cabinets shall be provided for: a) the microphone and line-level lines 
and b) the, loudspeaker lines. All lines shall be tertninated.in  
strip termination blocks, having .enough connection points for all 
lines plus 30% spare. 	- 	- 

All lines between the line cabinets and the equipment racks shall 	 44 
be in steel conduit. 	 45 

Patching Facilities:. Patch panels and shielded patch Cords shall be 	 47 
supplied to fulfill the requirements shown on the functional diagram. 	48 
Patch panel jacks shall be "normaled through" where shown. Jack 	 49 
details are shown on Drawings.' 	 All jacks shall be clearly 
labeled, and jacks shown, in close proximity on the functional diagram 

	50 
51 

shall be vertidaIly:adjacent: .  Designation strips shall be lightly 	 52 
colored to differentiate between .Microphone lines, cOnsole (mixer- 	53 
preamplifier) inputs, line-level connections, Power amplifier inputs, 	54 
and power amplifier monitor'outputs. 	 55 
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7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

20 

22 
23 
24 
25 
26 
27 
28 
29 

31 
32 
33 
34 
35 

37 
38 
.39 
qo 
41 
42 



- 
• COMMUNITY CENTER COMPLEX 

Acceptable Jack Strip: ADC Products PJ. -39.3 or RCA MI-11666 or 	• . . 
RCA MI-11666 or Switchcraft 1200, with MT-3348 jacks 
or Trim '96-71 

, Quantity: 	As required. 

	

Acceptable. Patch Cords:- 	ADC prOductsPJ,82 	or RCA MI-4652-D2 	or 
twitchcrat-18018 	or 	TriMm 841-2-PP 

7 

11 
12 

Quantity:. 	Exhibit Hall =. Fifteen 	(15) 14 	. 
Meeting Room - Fifteen (15) 15 
Theater - Twenty A20) 16 
Total: 	Fikti?. .(50) 17 

Fixed Equalization , : 	Drawings indicate the position and detail of suggested 19 
, fixed equalization to compensate for the response of the horn loudspeakers. 20 
Values of components may. require 'changing as a result of measurements . 21 
performed by the contractor and/or acoustical consultant, to meet perfor- 22 
mance.requiretents. 23 

Automatic Level Control: 	The automatic level conttoi shall be used, to 25 
limit the dynamic, range of program material and to lessen the need for 26 

%manuaL.leveLadjustments. 'The unit shall.be  a solid-state device with 27 
frequency response + dB from. 50 to 15,000 Hz. 	'Total harmonic distortion 28 
shall not exceed 1% at. +16 dBm output. 	The output noise 	shall be . level 29 
.below -60 dBM at normal gain. 	The unit shall - be-capable of .+10. dB of 30 
gain control and relative gain shall'be indicated by a zero-center. meter 31 
on the front panel.• 	• 32 

Input and output : impedances shall be 600 ohms ungrounded and maximum gain 34 
shall be 50 dp. 	The unit ellen employ memory circuits so that gain level 35 
will be a function of both input and average levels and shall employ logic 
circuits, to hold.gain constant during pauses in program 	material and not 

N36 ,  

37 
return gain to zero until 10 seconds of lapse in program have occurred. 38 

Acceptable: 	CBS Laboratories.Audimax III, Model 444. . 4(:) 

Quantity: 	:Exhibit Hall - Two 	(2) 42 

Tape Delay Units: 	The tape delay Units shall be rack mounted in the sound 44' 
control room as shown on 'Drawings: 	the delay's shall be 'spaced consecu- 
tively at intervals of 30 milliseconds. 	The units shall meet the following 

45 ,  
46' 

performance requirements. 47 

Voltage: 	0 dB 49 

Maximum output level: 	Not less than 0 dbm at 2% total harmonic 51 
distortion at all frequencies between 40 and 52 
10,000 Hz. 53 

Frequency response: 	60 to 10,000 Hz, +2 db. 55 
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Signal-to-noise ratio: at least 48 dB at 400 Hi at '3 total harmonic 	5 
distortion:. 	 • .6 . 

Soure and load impedances: 60.  Chills un-grounded.: 	 8 

Wow and flutter: less than 0.3% 	 10 
11 , 

Acceptable unit: Philips delay machine type•EL6911/02 with five 	 12 
tape loops. 	 13 

. Quantity: Exhibit Hall -• One (1) With two additional playback heads 	15 
and preamplifiers. 	 16 

Six 'delays simultaneously ,and Separately 	 18 
available, range 30 to 180 msecs. 	 19 

Acceptable Supplementary Preamplifiers: Viking PB10,-22 	 21 

Quantity: Two (2) 	 23 

High-Impedance Bridging Input Transformer: This transformer shall be 	25 
° provided to allow connection of. any portable ..!!home-h"igh-fidelity" . ' 	26 
tape-playback,. AM Or pm tuner, or phonograph with either crystal 	 27 
cartridge or Magnetic:cartridge:with preamplifier, tO any microphone 	28 
input of the mixer-preamplifier. The input (labelled,secondary).shall 	29 
be connected to screwterminalt on the front of the 'eqtipment rack, 	 30 
.via a 30 dB pad, with :the shield connected to a separate (third) - 	 31 
-terminal and also connected -  to system ground and the transformer. 	 32 
case,...', The output. (labelled primary) shall be, connected :  td :a jack 	 33 
on:the patch'field., 'The transformer:shll meet the folloWing 	 34 

• specifications.' 	 35 

Input Impedance (Rated) - 50,000 ohms' 

Output Impedance - . Between.200.ohms and 250 ohms 	 39 

Frequency. Response - Within +1,c:1.B:30-15,000 Hz 	 41 

Maximum Level - 5 dBm or greater 	 43 

Acceptable: .United Transformer Co . , A-11 	 45 

Quantity: Two. (2) 	 47 

Loudspeakers and ASsociatedEquipMent: 	 49 

Location and Orientation of Loudspeakers: The loudspeakers shall be 	51 
located and oriented as shown on drawings. 	 52 , 

Mounting of 'Theater-Type Loudspeakers: The contractor shall mount the 	54 
theater-type loudspeakers on special frames. The :contractor shall attach 	55 
the loudspeakers to the frames'in such a way that each unit will have a' 	56 
10° horizontal and vertical adjustability and will maintain its precise 	57 
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location and orientation after the system has been adjusted. Special 	5 
Care shall be . taken.to  locate the drivers of the different loudspeakers 	6 
as equidistant as possible from listeners in the zones of overlapping 	7 
coverage to'avoid'phase interference. All loudspeakers shall be ' 	 8 

'mciuhted . aS close together as possible. 	 9 

No obstructions .largerthan 1/2'" diameter shall be permitted in front . 	11 
of high-frequency horns. Shop drawings of the proposed loudspeaker 	12 
asSembly.shall be prepared 	 : for . review of'the 	 13  
Architect and Acoustical consultant before fabrication. Finish of . 	14 
all central loudspeaker components shall be flat black unless directed 

	
• 15 

by the Architect. 	 16 

Block and tackle May be used only tb hoist the equipment into place 	18 
during initial installation; but not to hold the systems in place 	 19 
after completion of the installation. 	 20 

Theater-Type Loudspeaker Systems:. The central loudspeaker cluster • 	22 
shall consist of direct radial-expansion (sectoral),bigh7frequency 	 23, 
exponential horn loudSpeakerS and one low-frequebcy exponential horn. 	24, 	. 
loudspeaker specifically providing the.required directional • 	 25 . 
characteristics with adequate :efficiencyland.smoothness of frequency 	26 
response to permit the,system . to.meet performance requirements . 	 27 

Equipment is specified below by manufacturer and type number. All 	 29 
theater-type loudspeaker components shall be by one manufacturer, 	 30 

. 	 • 
Standards for .measurement of lOudspeaker directional:cheraOteristics . 	39 
are currently' nonTexiStent,. but alternate loudspeaker systems may be 	33 
considered for approval if free-field (anechoic) frequency response 	34 
measurements, employing continuous pure-tone signals, measured with 	35 
calibrated microphones a minimum of 14 ft. from loudspeaker, and 	 36 
measured on-axis and at.5-degree increments in both horizontal and 	 37. 
vertical planes to 90-degrees off axis, then 10-degree increments to 	38 
180-degrees are submitted with contractors' proposals. The following 	39' 
types of loudspeaker systems shall not be considered as substitutes 	40 
for. equipment specified: 	 41 

Re-entrant, diffraction, Or folded horn loudspeakers (because 	 43.  
of inherent "peaky"'frequehCy response on-axis or off-axis and 	 44 
lack of, directional control); 	 45. 

Loudspeaker arrays employing any series or series-parallel 	 47 
loudspeaker connections (because of additional'phaseshift at 	 48 
high frequencies•when - lOudspeakers•are driven by high-impedance 	49 
source); 	 50 

Line-source or column loudspeakers employing only one line of 	 52 
cone-type loudspeakers, or one high-frequency and one low- 	 53 
frequency line of cone-type loudspeakers (because single "lines" 	54 
Can control directional characteristics in only.one plane,.not 	 55 
two). 	 56 
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Quantity; :1171re'e,  (3) 

High Frequency Drivers: 

Acceptable: Altec Lansing 291-16A ,or 

James B. Lansing 2440 or 

'COMMUNITY CENTER COMPLEX 7 -.1\d" 	 2• 

1 	• Loudspeaker systems less sensitive.than'those specified or with . 	5 
lower power handling capacity 	(See appropriat CIA and IRE 	 6 

- 7 Standaxds;) 	 7 - 

. 	 , 
The level matching transformer and crossover network: shall be rack 	

. 9  . 
, 

mounted in the control room with loudspeaker lines as shown on the 	 10 .  
functional diagram running to. ..the loudspeaker systeri. 	 lk 

•• 
Acceptable loudspeaker components and quantities shall be as follows : 	13 

,• 

Hi9h7Frequency Horns:', 	 15 

Acceptable: .  Altec Lansing 311-90 or 

James B.LanSing 2350 with 2328 throat. 

RCA .MI-9595 with MI-11428 throat 

17 

' or 	 19 

21 

29 

31 

. 33 

35 

37 

23 

25 

27 

RCA MI- 1142,7 

Quantity:, Three (3) 

Low-Frequency EnClOsurev (Long dimension horizontal) 

Acceptable:: Altec Lansing 211A or , 

'James B. Lansing 4550 or 

.RCA MI-9462 

Quantity .: One. b_y 

Low Frequency Loudspeakers: 

Acceptable: Altec Lansing 515B or. - 
. 	 , 	 . 

James E. Lansing 2220B' or 

- RCA MI-11421 

. Quantity:. Two (2) 

Crossover Network': 
• 

Acceptable: Alted Lansing.N-500F or. 

39 

41 

43 

45 

47 

49 

51 

53 

55 

57 
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or 

Connect matching 'transfotmer as 'folk:vs: 

Transformer #1  

,Altec Lansing' , 

14; 

16 

20 

22 

HF crosSOver 
	

1+4  

network tertinaiS: 

	

.14F Driver NO. 1 (rear) 	1 + 3 

BF Drivet• No'. 2 ., (Middle) 	1. + 2 • 
. 	. 	. 

HF DriVerNo. 3 (frOnt) ' ' 	3 +'4 
. 	. 

Transformer #  

LF crossover network 	. l'+ 4 

terMihalS: 

;LF Loudspeakers 	 1 + 3' 

in parallel 

Exhibit Hall Loudspeakers: 

Fifteen-Inch Loudspeakers 

COMMUNITY CENTER COMPLEX - ,SAC 

• . • 

AccePtable: Altec Lansing 15067 

DuKane 710-2134 or 

RCA MI-9472B 

Quantity: Two (2) 

15067 

High:-.FrequencY.IicVel 	with AL 

Matching Transformer:.  :Loudspeakers 

DuKane 	 RCA,. 

710-2134 . 	MI-9472B 	26 

with JBL 	with RCA 

Loudspeakers 	Loudspeakers -  30' 

A + G 

A + D 

A + B 

A + J 

A + G 	• 

S + 15 

S + 7.5 

S + 3.75 

s + 1.87 

5+ 15  

S + 7.5 

33 

.35 

37 , 

39 

41 

- 43 

45 

47 

49 

51 

53 

55 

The , fifteen7inch loudspeakers shall.employ separate voice coils for 	57 
lbw and high frequencies: The on-axis sensitivity (ETA) shall not be'leS8 58 ' 
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: Quantity: .•Total. of Fifty-eight (5'8) . (Exhibit Hall 1-58) 
" 

than'..47 dB., The 'on-axis ,frequency ;reSponse „shall be .within . 8 dB • , 	, 
(+ 4dB) to8,•000 Hz:. ,Response 3,0 .degrees off axisshell' be within . 	.. 	, 	,. 

: 6 'd:13 of the on :aids -response .:over this frequency range": 'Power handling 
capacity Shall, be 35, Watts minimum. ..: 	 • 

Altec Lansing 605B hr , 

' 

 

Jensen G 7600 

ACceptabi 

14 

5 

Acceptable: :  Altec Lansing 15.066 or .  
: 	• 

Jensen ZC:=I00 , 

Quantity:Fifty-Eight :.: (58) 

• 

. Loudspeaker Matching .Transformers for 15" Loudspeakers 

. 	. 
The matching .  transformers shall be firmly affixed th the transformer 	1,8 
moUnting bracket on the . loudspeaker frame., Loudspeaker matching 	. 	19 .  
transformers shall, be connected as shown on the , functional diagram. 	 20 • ... 	. 

Loudspeaker. Enclosures for :15" Loudspeakers. 	 28 
.7 

The fifteen inch. loudspeakers in the Exhibit Hall shall be 'ceiling'" 	30 
mounted in custom-built wooden enclosures as shown on Drawing 	 31 

- 

	

- Th•soundtranspaent,fading 4n front of the loudspeakers shall not 	32 
. be' less:than .  40$, open, t.fperfpreted Metal is used ,; the diameter of 	33 
the 10erformation :sha 11, be pot:I less;than 1/8", . ,All, interior surfaces 	34 

- shall be cOyered:Withe 1" :blanket of glass .  fiber 14122' to 3 lbs./ 	 35 
ft. density., A sample enclosure shall be : submitted to the . 	 36 

Architect 	approyal, before the contractor Commences, installation 

- Acceptable: 

16 • 

22 

24 

26 

Custbm built, enct0Suke as per Drawing N-6. 	 39 

Quantity: Eifty-Eight 

• 
Distributed Loudspeaker SYSteMS:. 

ight..Ihch Loudspeakers 

„ 
Eight inch loudspeakers shall eMpLay separate low-fkequetcy, and high-- 	47 
f te40e ncy ,  tones .end :voice coils:With crossover, and high-frequency tones 	48 
and voice coil's with .  Croseovek at 2,000 Hz. The 'on{axis frequency 	 49 
response shall be within 8 dB (+4 dB) from. 200 to 600,0 Hz. Response 	' 50 
45 degrees Off axis Shall be within 10 dB' of the bi-laxis response over 	- 51 
this frequency range. Power handling :capacity shall be 16 watts 	 52 

53 

Acceptable: Jensen 1(350 
	

55 

DUKane 5A 401 
	

57 
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minimum. . 	 • 

41 

43 

45 



Quantity: 	Exhibit Hall Lobby 
- 1EL.-81EL - Total of51 

' Exhibit Hall Public Spates 
;77-'-Total of .41 

' 

Actiify Building 
1MP-28MP -and 3OMP-69MP - total of 68 

Theatre :Lobby and PUbliC Spaces 
- Total of159 

Total of Three Hundred Nineteen (319) 

21 
22 
23 
24 
25 
26 
270 
281  
29,r 

31 

COMMUNITY CENTER COMPLEX L. 'SAO- 
• 	• 

14 

1 -7 

LoddspeaXer Matching Transformeis for Eight-Inch Loudspeakers - 	 19 
41 .  

Loildspeaker Matching. transformers shall have an insertion loss not 
-exceeding,1.2 :dB throughout the frequency range 200 	6,000 Hz and 
shall introduce less than 1% total harmonic distortion at any fre-
quency In this range when draWing4 watts.  from the loudspeaker Power 
distribution line.: Loudspeaker ItiatChing.transfOrthers shall be 
connected for:the,power . cOnsumption from the loudspeaker power 

- distribution line as shown on the draWings. Each loudspeaker match- ,  
ing transformers shall be connected for the power consumption from 
the loudspeaker power distribution line as shown on the drawings. 
Each lobdSpeaker:matthing_tranSforMer shall be firmlyaffixed to the 
transformer mounting' bracket on the loudSbeaker'frame. 

t - 
Acceptable:0. °Altec'Lansing . 15064' or , 	. 

Jensen 70CV4 Or 

DuKaneas provided with eight.-.inchloudSpeakers. 

Quantity: 	Three Hundred Nineteen (319) 391 

. Mounting for Eight-InCh . LoUdSpeakerS 	 41- 

Eight-inch loudspeakers shall beceiling-mounted . .flush with the 	 43 
ceiling plane.' Each - ceiling-Mounted, '8" loudspeaker shall be installed 	44 • 
on a flat, pbrforatemetalbaffie'attached to a:conventional "high • 	45 
hat" eneloture. The loudspeaker enclosure shall be filled With a 	 '46: 
long - fiber glass fiber./ 1-.5 to 3Ilos -./du. ft. densitY. The ,enclosure 	47' 
shall be ° construCtedHpi NO..:22' -giUge'or heavier steel. Round or 	 413„' 
square grilles shall be Used - as:directed by the Architect ; Finish' 	 4.9.' 
Shall.be:as directed bY the Architect. 

, 
50 

Acceptable (rOundr):.t., 'Lowell CPt87 enclosure with RS--8-A baffle, or  52 r  

'Soundolier . 95-a enclosure extended to 7 6  height 	540 

, with .61-8 baffle, Or 
	

56 
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14 

19 

1.6 
17 

A 
The loudspeakers shall be Wall mounted. as shown on the drawings. 

• Acceptable Loudspeakers:- Electro-Voice .PC100 with driver 1828T. , 
(Transformer included) 

Quantity: Exhibit Hall Kitchen One (1) 

Activity Building Second FlOor 29MP One 

23 
- 

Total: Two (2) 

/ 	 • 	 . 

Acceptable (SqUare): - SoUndOlier .191-78 enclosure .with 164-8 trim 
..',square,.:or Lowell P7OX 

Q6antity: - . 	 ..Three Hundred 'Nineteen (319) 

Distributed System Horn Loudspeakers 1 The loudspeakers shall be of high- 	le: 
,efficiency COMpoundOmrn',,design:and Shall be cOnnected for operation at 	.11 : 
1 watt byappropriate-jconnectiOnsto'theintegral matching transformer. 	12 - 

r 	 1 ' 

Local Volume- Controls: The voluMe 
type. 

'Acceptable': Jensen LT-810 or . 

Clarostat  

(4) 

Meeting Room Loudspeakers: :  

control shall be stepped, attenuator 	25 
26. 

Eight ,  inch Loudspeakers 

Eiciht-I nch loudspeakers shall employ separate low-frequency and high-
frequency cones and voice coils with crossover, at .2,poo Hz. the on-axis 
frequency response shall be within 8 . c1B (±4 dB) from 200 to 6,000 HZ. 
Response 45 degrees off axis shall be within 10 dB o'the on-axis 
response over this frequency range, Power handling !capacity shall be 
16 watts Minimum. ;  

'Acceptable': Jensen K-:950 or. 	 45 

. tuKIne SA -401 	 I 	 47 

Quantity: 	Meeting Rooms 206, 204 and 202 - Forty (40) 1M-40M 	 49 

Meeting Rooms 208 and -2007 Eleven .(11)' 1MS-1.1MS 	 51 

Meeting 1ROoms 139, 136 and 134 - Eorty-'pne (41) 1MA41MA 	53 

[ Meeting kooms 141 and 140 - Fourteen (1A) 1MB-14MB 	 55 

Total:- .0ne Hundred Six (1061 • 
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36 

38 
39 
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41 
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Loudspeaker Matching Transformers for Eight-Inch Loudspeakers 

• 

LoudSpeaket Matching transformers shall hay.e .  an  insertion loss not 
exceeding 1. 2 dE throughout the . frequency range 2.00 - 6,000 Hz and shall 
introduce less than 1% total harmonic distortion at any frequency in . 
this: ',range when drawing 4 watts from the loudspeaker power distribution 
line. Loudspeaker matching transformers shall be .connected for the 
powet_:consuMption from the loudspeaker power distribution line as shown 
on the drawings: . . :.Elch loudspeaker matching transformer - shall be firmly 	13' 
affixed to the tranSformer mounting bracket on the loudspeaker frame. . 	14 

,Acceptable: • Altec Lansing. 15065 or' 	 16 

Jensen 70CV10 Or 

piikane as provided With eight-inch loudspeakers 

Qua:ntity:, One Hundred-Six (106) 

Loudspeaker Enclosures for 8" loUdspeakers 

The eight-inch loudspeakers.inthe , Meeting Rooms Shall be ceiling-7  
mountedincustom7built:woodep enclosures as shown on Drawings. . 
The sound-transparent facing in front of the loudspeakers shall not be 
less than 40%--Open.. if perforated metal is used, the diameter or the 
PeforPtioh shall be not less than 1/8". All interior surfaces shall 
be covered With a 1" blanket of glass fiber 1-1/2. -to .3 lbs./cu...ft., 
densityA,sample!encloSure shall be submitted to .the : Architect,for 
approval before the contractor commences installation. 	' 

'Acceptable: Custombuilt.enclosure - a's per ADrawings '.  

20 

22 

24 

26 
27 
'78 

30 , 

3 

33 

- Quantity: one . 1-Tundred-Six (106) . 
	

37 

Meeting Room Control's: 	 3'9 1 1 

Remote Level Controls 	 41 

,: A reMOte level control ,shall be provided'and installed in a Wall mounted 	43 
panel 	. 	 . 	within each SubSidivided' 	44 

- space as shown on Drawings ' . for meeting Rooms 4206.,. 204,202, 208, 200, 	4.5 
139, 136,. , 134,' 141 and 140... Panels • 'shall have locking.hinged'covers to 	46 
prevent tampering:byuhauthoriZed .  persOns. Each item of equipment  mounted 47 . 
therein shall be capable of beingconveniently:r'embVed for Maintenance or 	48, 
repair. 	 • 	 . 	 ' 	 49 

Acceptable: Altec Lansing RA8461-01GGD or 	 51 

Daven EAL7257-G or: 	 53i. 

Langevin RAT 633/600/600' 
	

55 

Quantity: Ten (10) 	 57 
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Meeting Room LiOcal Loudspeaker Switches: -Loudspeaker cut-out sWitches 
shall be provided for individual :ceiling-mounted loUdSpeAerS as Shown 1 	, 
in •the functional diagram'. : Switches shall be mounted .  in a Wall pahel 
in their respective ,rooms  and shall be 'arranged to form a map Of the 
loudspeakers : Served:. 

	

' Quantity reqUired:- .  Room 206 	',Sixteen (16 ). 

Room 204 -' - Eight (8) 

	

Room 202 	• Sixteen (16) 

	

.. , ROOm 200 	Six'' (6) 

RooM 208: - Five (5) 

• RdOril .  139 - •Fourteen (14) 

	

Room 136 	Sixteen (16) 

Eleven (11) : 

Seven 	(7) :• 

SeVen (7) 

-_One Hundred Six (106) 

1, 1 

13 

15 

17 

19 

21 

27 

•)9 

•31 

• Note 	The Contractor yshal• make : sure that all cabinets for the -  loud- 	33 
speaker switches and volumes Controls operate i With the same key. 	34 

	

. 	..• 	• 
soud7Effects Loudspeaker Equipment: The movable loudspeaker systems 	, 36 

. shall:be:provided for the Theater sound-effects sYstem. These ',loud- 	' 37 
speaker Systems Shall be .furnished complete with flexible ' cables and 	38 	' 
plug s. 	 39 

Loudspeakers: Each lOudspeaker shall be a . 15" Unit. The loudspeaker 	41 
shall employ a low-frequency Pone and voice .coil, an 	or two 	 42 
separate high-frequency:horn loudspeakers mounted on the low-freqUency. 	43 
frame. Crossover from the low-frequency unit shall occur no higher than 	44 

- 1559 Hz . Nominal angular coverage Shall be at lea St 90, degrees. 	 45-  
Impedance shall be 16 onms. Sensitivity rating, shalt be at least 52 dB 	46 
(E.T.A.) . Power handling Capability shall be at least 35 'watts program 	47 

- material- 	 48 

Acceptable: Altec Llnsing 604E or 

	

Jensen G-610 
	

52 

Quantity: Four (4) 
	

54 

. 	 .. 
Enclosures : Each loudspeaker shall be mounted in an enclosure- con- 	56 
strudted of wellbraced ' plywood at least 3/4" :thick, With all permanent 	57 
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Acceptable: .Altec Lansing 1506, 	 24 
1 

•,Jenten Z0,-100- 	 26 

Quantity:.  :Four (4) ... 

'Finish:- Each sound %effeots loudSpeakersystem:shall be painted flat 
black:: Grilles shOuld: be painted with an almost-dry brush, so . . that 
holes do riOt bebome filled with Paint. 

28 

30 
31. 
32 

COMMUNITY CENTER CbMPLEX - SAC 

, joints' tightly glued and screwed. Interior volume Shall be from 6 to 
8' cubic feet.,' The enclosure, shall be sealed;i:e . .1, there shall be 00 
bass,reflexPort. 	interibr 'surfaces shall be lined with 2" 	. 
'Jblaiiketoflonq,- fiberqlas8:fibek . matekial Of 1-. 1/2:to 3.-1/2 pounds 
.perbubc.-.fdotfl .density ,, such as Owens-Corning "AeroC6r,'" Gustin7Bacen 

br-Johns,Manville• "MiCrolite." A protective grille of 
perforated or expanded metal'at:least 30% open,.with'hole diametersat 
least twice the metal, thickness, or of a strong open-weave monofilament 
plastic fabric, Shall be inStalled over the loudspeaker' opening. 

Quantity: 'Four ' 

Transformers.  for Effects Loudspeakers: Each effects loudspeaker .matching 
tranSformer shall have an insertion loss not exceeding 0,6 dB throughout 
the frequency range. 50. - 10;000 Hz and shall introduce-less than 2 96 
total harmonic.  distortion at any frequency in this range When drawing . 

*30 or 32' watts from the 70-volt' line. The transformers shall be Mounted 
in the enclosures and shall be 'Connected for 30 or 32 watts. 

6 
7 

8 

10 

11 

iS 

17 
10 

20 
21 
22 

Hardware: Each sound effects loudspeaker system shall be supplied 
caster8',:handles, 30'Lflexible , bable and plug. The cable shall be 
firmly attached to the enclosure and snail be Belden 4.8472. 

: Acceptable: Plug, Hubbell 3331 

Quantity: Four (4). 

SoundEffeefs IoUdSpeaker Receptacles: Female-insert loudspeaker 
receptacleS:shall be located as 'shown on the'draWings. 

with 	34 

3,  
36 

38 

42i 
41, 

45 
yall-moUnted receptacles *shall be Located ,..3 1  

' above the 'floor or :as directed by the Architect. 	 47 1  
• 
49 

Quantity: 	FOurteen (14) 	 51 

Monitor Loudspeakers: 	 53, 

Eight-Inch Loudspeaker 	 55 •  

The eight-inch loudspeaker shall employ separate low-frequency and high- 	57 
frequency'cOnes and vdice coils with crossover at 2,000 Hz. The on-axis 	58 
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frequency response shall be within 8 dB (plus or minus 4 dB) from 200 to 	4 
6,000 Hz. Response .45degrees off axis shall be within 10 dB of the 

	
5 

on-axis response over this frequency range. Power Handling capacity 	 6 
shall•be . 16 watts minimum. 	 7 

. , Acceptable:: Jensen - ..K950 or 	 9 

puKane 5A 401 	 11 

Quantity 	Theater Sound Control Room Two (2) . 	 13 

Theater Projection koom. 	bne (1) 	 15 

	

. Theater Light Control Room One (1) 	 17' 

Theater Follow Spot Booths Two (2) 	 ' 19 • 

Theater Control Room 	 21. 
(for sound effects) 	• Two (2) 	 22 

• Exhibit Hall Control Room 	Two (2) . 	 24 

Activity Building Second 	 26 
FlOor .,Sound,..ContrOl.Room - One .(1) 	 27 

Activity Building First • Floor . 	 29 
Sound Control Room . 	• 	One (1) 
	

30 

Total of Twelve (12) 	 32 

Enclosures for Monitor Loudspeakers: The eight-inch monitor loudspeakers 
shall be . wall . surfacemounted in wooden enclosures having a minimum 
enclosed Volume of 3/4 cu. ft., With the grille facing the control 
position. The-enclosutes,shall,have,a sound-transparent facing in front 
of the loudspeakers, and all interior 'surfaces shall be covered with a 
1" blanket of glass fiber 1-1/2 to 3 lbs./cu. .ft. density. Finish and 
grille as specified by the Architect. 

34 
35 
36 
37 
38 
39 
40 

Monitor Loudspeaker Matching . TransforMers: Each transformer shall have an 4.2 
insertion loss not exceeding 1.2'dB throughout the frequency range 100 - 	43 
10,000 Hz and shall introduce less'than 2% total harmonic distortion at 	44  
any frequency in this range when drawing 4 watts from the 70-volt line.. 	45 
Each transformer shall be conhedted for 2 watts as shown on Drawings N-4, 	46 • 
N-5 and N-6. 	 47 

Acceptable: Altec Lansing 15014 'or 	 49 

Jensen 70CV4 . 
	

51 

RCA MI-12368 
	

53 

Quantity: Twelve (12) .. 	 55 

Sound Amplification Systems 16M-40 



'COMMUNITY CENTER COMPLEX,- SAC 	 2 

Volume Controls for Monitor Loudspeakers: The controls shall be wall- 
mounted in a cohvenient position for control for the light control and 

	
6 

projection rooms. In sound control rooms the controls shall be rack' 
mounted.. 

•.Acceptable: Jensen LT-810 or . 

Clarostat.  CIB-8 

Quantity: Twelve (12). 	 14 

Loudspeaker Distribution and Switching Lines: Loudspeaker distribution 	16 
and 'switching lines shall be stranded, twisted pair, color-coded to 	17 
facilitate proper connection and phaSing in.the following AWG gauges: 	18 

Theater Central System #12AWG 
	

?0 

Exhibit Hall SYstem - #14AWG 
	

22 

. Exhibit Hall Lobby.- #1614O. 	 24 

Meeting Room System - #16AWG 	 26 

Loudspeaker PhaSing:. All loudspeakers in each system .shall be properly 	28 
phased With respect to each other. 

Miscellaneous Equipment: 	 31 

• Switching Equipment: Switching facilities required are indicated on the 	33 

	

.functional ..diagrams. . : •7hesediagrams do not necessarily, indicate all , • 	34 
switches included in these systems . ....,All switches used in these systems, 	35 
whether.or not . mentionecor shown in thissPecification, shall have 	36 

• clearly marked titles and 'positions,. and shall have sufficient Voltage 	37 
and amperage rating to cover the use for which they are required with a 	38 
safety factor of at least 2. All toggle switches handling audio circuits 	39 
shall meet JAN-S-23 or MIL-S-3950A specifications. All rotary switches 	4.0 
handling audio circuits shall be instrument switches as manufactured . 	.41 

	

_ by- Langevin or haven.. Only switches in manufactured equipment specified • 	42 
herein by model number shall be exempted from these requirements. 	 . 4.3 

Audio Transformers: All audio transformers used in these systems -shall 	45 
be of appropriate impedance ratio and power handling capacity for the 	46 
function intended and, unlesS'otherwise specified herein,.shall have a. 	47 
frequency* response of within + dB from 20 to 20,000 Hz. 	 48 

Earphones: High-impedance earphones shall be provided to permit cueing' 	48 
of recorded materials,.and to permit signal tracing through the system. 	50 
The earphones shall be suppilied complete with headband, cord, and plug 	51 
to fit the system patch panels. 	 52 

Acceptable: Sony DR-3C • 	 55 

(connected in parallel) with new plug to fit panel jacks 
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Quantity: Theater - One (1) 	 5 

. Exhibit Hall - One (1) 	 7 

Meeting Rooms - One (1) . 	 9 

Total of Three (3) • 	 1 1 

'INSTALLATION 	 . 13 

Take such precautions as are necessary to prevent and guard against 	 15 
electromagnetic and electrostatic hum, to supply adequate ventilation 	 16 
and to install the equipment so as to provide safety for the operator. 	17 

'Care shall be exercised in wiring, to as to avoid damage to the cables 	19 
and to ,  the equipment. All joints and connections shall be Made with 	 .20 
rosin-core solder or with mechanical connectors approved by the Acoustical 	21 
Consultant. All wiring, shall be executed in strict adherence to standard • 	22 
broadcast practices. 	 23 

'Lines shall be run in separate conduits for microphone l-level. circuits 	 25 
(levels below -20'dbm), line-level circuits (up to +30dbm), loudspeaker 	96 
circuits (above . +30,dbm), andpower circuits. Telephone lines used for 	. 27 
broadcast shall be run separately. All other conduit shall be well 
spaced from power conduits. Power conduits shall be, grounded with heavy 	29 
shielded wire to.the power system ground. Microphone and 600-ohm lines 	30 
'shall be insulated from the conduit and from each other for the entire 	31 
conduit length. Microphone 'and 600-ohm line conduits shall be 	 ' 	32 
mechanically and-electrically connected-to receptacle boxes, and electrically 33 
grounded to a %copper stake or.similar•earth connection 	Lines in conduit 	. 34 
shall not be spliced'. 	 35 

Microphone line shields shall be .grounded only at the microphone frame 	37 
and to the control console input connectors'. Other shields. shall be 	 38 
grounded : only at the power amplifier inputs or,the condole outputs, and 	39 
shall be terminated atthe'"floating" end with "wedge-on" collars, or . 	40 
with plastic tape. Continuity of shields shall be preserved at connec- 	41 
ting points. All audio grounds in the equipment racks than be 	 42 
connected to a common point on the rack; the racks shall, be grounded to 	43 
a copper stake, or similar earth connection. All racks in the same room 	44 
shall be grounded to a single point. 	 45 

All material finishes and colors and the final appearance of all equipment 	47 
shall be subject to the'review of the Architect. 	 48 

 

SUBMITTALS 

 

50 

Shop Drawings: Prepare 6 copies block diagrams indicating the proposed 
connections of all equipment to be furnished, drawings of loudspeaker 
mounting arrangements, control facilities, and equipment racks. These . 
drawings must be reviewed'by the Architect before the contractor commences ! 
fabrication or installation. 

As-Built Drawings: Prepare as-built drawings of completed systems in the 
manner prescribed in Division 1. 	******** 

52 
53 
54 
55 " 
56 

58 
59 
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