FILE FOLDER

DESCRIPTION ON TAB:

Clissloiy = bwraa b Ls b

_++ Outside/inside of actual folder did not contain hand
written information

| | Outside/inside of actual folder did contain hand

written information
*Scanned as next image

Confidential Records Management, Inc.
New Bern, NC

1-888-622-4425

9/08




BLDG.

CODE & He e Sl e st

HEIGHT OF CASING _







patE | 3Ape 2090

PUMPING LEVEL

PUMP TYPE

EMONGE BB - 0 il g







DATE \3AQ(LCDV

BLDG. G

CODE

WELL DIAMETER

N e e e

WELL DEPTH

PUMPING LEVEL

PUMP TYPE

bt S A g s SR







ety o YOSl A 53 T

:'/:\)d »vezec\

”

KQSQrUOoR
===

BLDG. $

CODE

PUMPING LEVEL

-PUMP TYPE

MOTOR HP

PWSID







APPRCVED AS NOTED

L. E. WOOTEN and COMPANY
ulting Engineers

By,

Date: "AY 1 8 1084

IT IS HEREBY CERTIFIED THAT THE (MATERIAL)
(EQUIPMENT) SHOWN AND MARKED IN THIS SUBMITTAL,
SHOP DRAWINGS, CATALOG CUT (S), ETC., AND
APPROVED/PROPOSED TO BE INCORPORATED INTO

CONTRACT NUMBER_/ 4/ ‘731 1N coMPLIANCE
WITH THE CONTRACT DRAWINGS AND SPECIFICATIONS

AND CAN BE INSTALLED IN THE ALLOCATED SPACE,
ANDIS______ APPROVED FOR USE/

@ : W : . ITTER FOR GOVERNMENT APPROVAL_________
W SUBJECT TO GOVERNMENT
APPROYAL OF SPECIFIC DEVIATION.

ENGINEERED PRODUCTS DIVISION, e peviewer

926 2ND STREET N.E. - P.O. BOX 2504
704/324-9705

H%QRY. N.C. 28601

SIGNATUR//E/CQC?/Z;;

SUBMITTAL DATA PATE-2

PROJECT: Utilities Improvements - N62470-81-B-1478
LOCATION: Marine Corps Base, Courthouse Bay Area
Camp Lejeune, North Carolina
CONTRACTOR: Wilson Construction/Carolina Well & Pump
ENGINEER: L.E. Wooten & Company
SUBJECT: SECTION 11210, PARAGRAPH 1.2.1.1
New Vertical Turbine Well Pump
DESCRIPTION:
Conditions: 300 GPM @ 131'TDH
Setting: 65' 7 3/4" to Intake
RPM: 1770
Efficiency: 80%

One (1) Crane Deming, 6 Stage M-8, Figure 4700 vertical water

lubricated turbine pump with:

A. One (1) 5" galvanized zinc cone strainer

B. One (1) 10' x 5" galvanized zinc suction pipe
C. One (1) 5' x 6" galvanized zinc bottom column
D. Four (4) 10' x 6" galvanized zinc intermediate

column sections

E. One (1) 5' x 6" galvanized zinc top column.

All column pipe is Schedule 40

F. One (1) 5' x 1", 416 stainless steel bottom shaft

section with stainless steel sleeve,
monel coupling

bearing and

G. Four (4) 10' x 1" 416 stainless steel intermediate

shaft sections with stainless steel sleeves, bearings

and monel couplings

One (1) 5' x 1" 416 stainless steel top shaft section
with stainless steel sleeve and monel coupling

One (1) SD66-12-0076678 surface discharge head with
packing box, two piece top shaft and 6" flanged

discharge

One (1) SD66-12 foundation plate

One (1) Johnson CH20-1:1 ratio combination right

angle gear drive WITH FLEXIBLE JoudTED HORIZowTAL @EAR SHAFT &

OSHA APPROVED SHAFT GuARD.






. L. One (1) General Electric 15 HP, 3-60-230/460 volt, 1770 RPM
vertical hollow shaft motor, WP-1 with NRC

APRIL 12, 1984







ENGINEERED PRODUCTS DIVISION
926 2ND STREET N.E. + P.O. BOX 2504 - HICKORY. N.C. 28601
704/324-9705

April 12, 1984

Carolina Well & Pump
BP0 Box 1085
Sanford, North Carolina 27330

Subject: Certification of Equipment Furnished by Pump & nghtlng
Company/Engineered Products Division

Project: Utilities Improvements N62470-81-B-1478
U.S. Marine Corps - Courthouse Bay Area
Camp Lejeune, North Carolina

EQUIPMENT TO BE FURNISHED BY PUMP AND LIGHTING COMPANY ENGINEERED
PRODUCTS DIVISION, SECTION 11210 PARAGRAPH 1.2.1.1 NEW WELL PUMP

Vertical Turbine Pump
Motor
Right Angle Gear Drive

This letter is certification that the above equipment to be supplied
by our company is in compliance with the specifications, performance
and material for Project N62470-81-B-1478. We are, to the best of
our knowledge, in complete compliance with the specifications.

If you need additional information or service, please call on us.
Very truly yours,

PUMP AND LIGHTING COMPANY Subscribed and sworn to before
ENGINEERED PRODUCTS DIVISION me this 12th day of April, 1984.

R.M. Wilkinson did personally
6:2:2777 ¥ appear before me.
14
R.M. Wilkinson 52@&43 27 :422?!Ci s
Division Manager Notary i

RMW:cb . s £
Address

My commission expires ‘A(ﬂf’Jﬁr N S
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CRANE DEMING

PRECISION ENGINEERED TO FILL EVERY MUNICIPAL, INDUSTRIAL & AGRICULTURAL REQUIREMENT




cRANE| DEMING
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Crane Deming quality design features provide longer life...lower operating costs

OIL AND WATER LUBRICATED

1. IMPELLERS EASILY ADJUSTABLE
— with adjusting nut located at top of
motor.

2. RATCHET PREVENTS BACKSPIN —
and avoids damage to pump in case of
phase reversal.

3. HEAVY-DUTY THRUST BEARING
— cooled by air entering motor.

4. SEPARATE HEADSHAFT — with
coupling in pump head facilitates instal-
lation. Permits changing drives without
raising pump.

5. BASE OF HEAD RECESSED — per-
mits casing or sleeve to extend above
foundation as required by many Public
Health Departments.

7. FLANGED HEAD CONSTRUCTION
— facilitates assembly of column and dis-
charge head. Maintains accurate align-
ment between motor and column shaft
assembly. (Some discharge heads feature
threaded column connections. Refer to

Factory.)

*Some bowl sizes feature threaded construction. Refer to Factory.

8. HIGHSTRENGTH LINE SHAFT — of
heat treated steel, ground and polished —
one-third stronger than ordinary shaft.

9. COLUMN COUPLINGS — machined
with 8 pitch threads for tight fitting butt
joints. (Flanged column available.)

10. STAINLESS STEEL IMPELLER
SHAFT — specially heat treated, ground
and polished for longer life.

*11. STREAMLINED BOWL PASSAGE-
WAYS — enameled to reduce friction and
give greater pump efficiency.

12. ENCLOSED BRONZE IMPELLERS
— have completely finished surfaces for
maximum efficiency.

13. BRONZE BOWL BEARINGS — on
all enclosed impeller pumps.

14. SEMI-ENCLOSED BRONZE IMPEL-
LERS — have completely finished sur-
faces for greater efficiency.

15. RUBBER BOWL BEARINGS — on
all semi-enclosed impeller pumps.

t16. ENCLOSED BRONZE BEARING —
in suction bowl, protected with sand cap
and packed with non-soluble grease.

WATER LUBRICATED ONLY

6. STAINLESS STEEL STUFFING BOX
SHAFT — may be inverted to renew
wearing surface.

17. STAINLESS STEEL SHAFT
SLEEVES — welded to shaft. Specially
heat treated, ground and polished for
maximum resistance to wear and corro-
sion. Replaceable in the field.

18. ACCESSIBLE EXTRA-DEEP
STUFFING BOX — with controlled lu-
brication for long packing life.

19. PRE-LUBRICATION CONNEC-
TION — through stuffing box distributes
water around shaft for proper lubrication
before start up.

20. WATER LUBRICATED SHAFT
BEARINGS — fluted, resilient rubber
shaft bearings are lubricated by water
flowing through the pump. Bearings are
held in place by a machined bronze bear-
ing retainer secured between two pipe
ends.

OIL LUBRICATEDONLY

21. AUTOMATIC LINE SHAFT LUBRI-
CATOR — on motor driven units — opens
when pump starts, closes when it stops.

tSemi-enclosed impellers 4” to 10” bowl sizes. Feature open rubber bearing construction.

22. BRONZE TUBING TENSION NUT
— is easily accessible for placing tube un-
der proper tension — also provides close
fitting bearing in pump head.

23. TUBING HEAD ADAPTER WITH
“0O"” RING — assures water tight seal
around shaft enclosing tube.

24. BRONZE LINESHAFT BEARINGS
— provide accurate alignment for line-
shaft and a coupling for enclosure tube. A
spiraling internal oil groove permits uni-
form bearing lubrication and by-pass of
oil to bearings below.

25. HEAVY-DUTY TUBULAR STEEL
SHAFT ENCLOSURE TUBE — protects
lineshaft. Specially machined for accu-
rate bearing alignment.

26. ENCLOSURE TUBE STABILIZERS
— reinforced rubber “‘spiders” are regu-
larly spaced to maintain enclosure tube
alignment.

27.BEARING PROTECTING SLINGER

— prolongs bearing life by preventing en-
trance of sand into top bowl bearing.

28. RELIEF PORTS IN TOP BOWL —
prevent water from rising in tube above
water level in well.

Specifications subject to change without notice




CRANE DEMING VERTICAL TURBINE PUMPS

WATER OR OIL
LUBRICATED

Crane Deming Vertical Turbine Pumps are available with either oil or water
lubrication. The basic difference is in the construction of the lineshaft, its
supporting mechanism and the bearings supplied with each. Either type may
be furnished with semi-enclosed or enclosed impeller design.

WATER LUBRICATED
CONSTRUCTION

Crane Deming water lubricated pumps are lu-
bricated by the water that is being pumped,
and require no supplemental lubricants or
maintenance.

Water lubricated construction includes high
strength steel lineshaft and rubber bearings
throughout.

PIPE
—COUPLING

COLUMN

Bronze lineshaft bearing retainers are centered in
each pipe coupling — tightly secured between the
two pipe ends. Retainers are precision cast and
machined to house the water lubricated, resilient
rubber bearings and assure perfect vertical alignment
of pump lineshaft. Rubber bearings are fluted to pro-
vide adequate lubrication and permit sand and other
abrasive particles to flow through.

Corrosion-resistant bronze semi-enclosed impellers
are easily adjustable at the top of the driver to handle
changes in well capacity or ground conditions. Im-
pellers can be temporarily adjusted upward to avoid
pump wear when clearing a sandy well. Top pump
efficiency can easily be maintained.

IMPELLERS

OIL LUBRICATED
CONSTRUCTION

Qil lubricated construction has an enclosed
lineshaft with bronze bearings used through-
out. A heavy-duty steel enclosure tube con-
tains the lubricating oil around the lineshaft
and bearings, and shields both from foreign
matter and corrosion.

SPIRALING
1L
BYPASS

LINESHAFT
ENCLOSURE
TUBE

STABILIZING
""SPIDER"

UMN

ale)
o]
mr

In standard construction, machined bronze bearings
are spaced every five feet to assure true pumpshaft
alignment and smooth, quiet operation. Bearings are
threaded and also serve as a coupling for lineshaft
enclosure tubing. A spiraling groove in the bearing
inner wall provides uniform oil distribution over the
lineshaft surface and permits oil passage through the
bearing to each succeeding bearing below. Rein-
forced rubber ‘“’spiders’’ are spaced at regular inter-
vals to center the enclosure tube in the column pipe.

Enclosed impellers are high quality corrosion-resist-
ant bronze with completely finished surfaces. The
hydraulic design developed from years of engineer-
ing experience assures maximum efficiency with
minimum operating costs in Crane Deming Vertical
Turbine Pumps.



CRANE

DEMING

precision engineered

Vertical

Turbine Pumps

offer Unequaled Economy, Performance and
Dependability...Backed up by over 90 years
experience in the development and
manufacture of quality pumps.

Crane Deming vertical turbine pumps are scientifi-
cally engineered and constructed of top quality
materials to provide years of dependable service.

Close tolerance machining to increase operating
efficiency — precision balancing of moving parts to
eliminate vibration — special heat treating to re-
duce maintenance — using bronze to combat cor-
rosion — stainless steel at critical wear points . . .
Crane Deming has expended every effort to design

and build a pump that runs smoother, lasts longer
and yet stays in line with competition. The pumps
described in this bulletin are the result of this man-
ufacturing philosophy — no short cuts — no sacri-
ficing of quality.

Over 90 vyears of research, engineering and manu-
facturing experience stand behind your selection
of a Crane Deming Vertical Turbine Pump. It will
prove a wise choice.

Top Performance With All Types of Drives

Combination Motor —

Unit Drive Head
For installations where elec-
tric power is available the Unit
Drive with hollowshaft motor
is compact, quiet and efficient.

Right Angle Drive
For municipal waterworks and
installations where an auxili-
ary_source of power must be
available ata moment’s notice.

Right Angle Drives
For direct connection to gaso-
line or diesel power unit. Gear
ratio permits unit to operate
at the most economical sped.




For Maximum operating efficiency
Specify [crRaNne] DEMING ®
For all your pumping requirements

Q Y I B, B |

Close-Coupled

Sewage Pumps and Vertical Turbine Pumps
Cellar Drainers

== ,.,=,=\===H: %
; 4

(C=E=rr===[=za=| M0

Gasoline, Fuel Oil and
Industrial Solvent Pumps Horizontal Motor Mount Pumps Vertical Turbine Pumps

CRANE DEMING PUMPS ARE SOLD AND SERVICED BY:

Water Lubricated, Qil Lubricated

VALVES ° PUMPS . FITTINGS . WATER TREATMENT . PLUMBING

CRANE 'DEMING PUMPS

_®] CRANECO. DEMING DIV. L 884 SOUTH BROADWAY e SALEM, OHIO 44460

Form 4700-C 5MSCP Litho in U.S.A.




CURVE PAGE 81
SIZE M8 P.C.3189

SUPERSEDES P.C.2577

TS CATALOG - SECTIiON C - 1750 RPM

CRANE-DEMING PUMPS

CRANE CO.

VERTICAL TURBINE PUMP CURVES

PERFORMANCE PER STAGE

SALEM, OHIO, U.S.A.
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CRANE | DEMING VERTICAL TURBINE PUMPS
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FABRICATION PENDING 7~

/.:'_ﬁQQCmnc-Denur Vertical Turbine Pump designed
FOO GPM 1 _L.%L_ feet head, includ‘i’ng: 7
L5 HP _LZ 72 _ RPM 230//6D voly __3
Phase & Hertz ' -le) 5. &£+ Vertical Holl.
shaft Motar __ (Jed Srome#s W) Movet C/t-z
/2! Brrico Tokr/sos [br7:/8 TVeHT Halgre Lu
SO SO~ &-72_ Syrface Discharge Head with _ & _ i
discharge
bt~ sssga 1 |5 & x / Column and sh
with (5) Ru3ZReR Bearings on _£Q_ f
centers G Stage 21 8 inch _SrAs0A4€L0 Bowl Assem
using lmpeller® 22265 from Curve Page 8/ and +

10~ 5" GALY. Svcriow P
5" GaLv, KeYS7oe SrRR/JER

) ’f ST STL. SHAFTIME W NewEL Chia’s,
‘Nhen oroperly endorsed this print is correct for:

Doz 2 LraH 7l Corptd s
Customer's P.C. 3224&-/2 _ Turbine No. T-
Date#/4/84_ By _4 Nedn So *Fo7248,00
For! CoROLILA \WSers #Fiml)

ProTECT ‘A 2470 -8) B-/478

CRANE

DEMING PUMPS

e I

CRANE CO - 884 SOUTH BROAOWAY - SALEM, OHIO 44480

o

Paem 118200
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INDUCTION MOTORS—INTEGRAL-HP, 3- AND 2-PHASE
VERTICAL * SQUIRREL-CAGE

TRI/CLAD . Hollow-shaft * Weather Protected

TRI/CLAL

LYYy

High-thrust
Type K

Normal-starting-torque

Frames L213TP to C404TP, 3500 Rpm and Below

GEM-25

(NEMA Type 1)
. NEMA Type P Base

Self-release, Bolted or

Monreverse Coupling Oct. 8,

—————
DIMENSIONS—For ESTIMATING ONLY wunless endorsed for construction.

|
r_L_jzb—-nio A-A ForF 3000- and 3600-RPM mﬂzs ONLY B Rl Sl e ‘
1 me i i or a given mp shatt diameter ol ta! ves the
.52 ::-'o:?t’ o mum distance beputween the motors top coupling and the s fir ‘
'TF—T_" - shaft bearing. This table is based on keeping the t eriti
T—_ least 25 percent sbove operating speed. The selection of a smaller \
XA Bt ] ¥ x shait diameter may make it necessary to support the headshaft
A9 AC g close-fitting bushing in the lower end of the motor shaft. ‘
AG s aF ‘l—‘l ‘
P Pump Shaft Maximum Distance Between
I Diameter Top Coupling and Lower Support
in Inches in Inches
P A di
| s ) 7900 5
T S et Y - pr
BE AT e
X3 di l!.“«‘l -4 win on 16500 (!’n‘u'\.:rl::‘ﬁr';'!!;-ol tap) {zgg g
80 sie nn—L——-‘ _gd'“'o.“lz iy * --
Fous Approx Dimensions in Inches
No. Net Wt
in (=] 4 AA AB AC AF AG A) AX 8D BE | BF sV EO XA® b { ] 5"
RTE im0 |wew (Wit [aw |7 14 Poavel ol silng Inipel o [2nfss lonwia
AETITT o B e s o L4 - - L léd s o) 2 bd L d ~
~FL2541P10 20s | aavie | 1sve (V4 107 | % 4 |2e% | 9% | 84 [0 | |7 |10% 52 s lan|a
12541712 215 | 23%s | 15% | 1% | 10% | 8% |4 |26% | 9% | 8% |12 3 e | 10% | 2% |43 Y3 |2
Lasérei2 235 23% | 15% | 1% | 10% 8% 4 26% (4] 8% | 12 % 10% 2 45 3|2
{2547P18 235 23%e | 15% | V% | 10% 8% 4 26% 14% | 13% 62 | % | Wis| 10% 2% | 43 3% |2
12567P16 255 23%s 15% | 1% | 10% 8% A 26% - | 14% | 13% | 162 | % | WAs | 10 2% | A5 3k |2
D284T710 260 23 16 1va |l N 8'%e | 4 27 %e % 8% | 10 % | % 12%e | 4 33 3% | 3%
02847P12 265 23 16 1 in 8% | 4 27%e % 8% | 12 % | % 12%¢ | 4 3 3K |3%
D284TPHIS 275 23 16 th 8% | 4 27%e | V4% { 13% | 16%2 | % | YAe| 12%e | 4 33 3% | 3%
C2347P10 230 23% 16 1% | 1 8We ) 4 28%e % 8% | 10 % | Y 13%e | 4 33 3% | 3%
K236TP10 280 23% 16 1% | n 8% | 4 28 % % 8% | 10 ¥ | % 13%s | 4 3 3% | 3%
C2841P12 235 23% 18 a1 n 8% | 4 28%s % 8% | 12 % | %s 13%e | 4 33 3% | 3%
K2867P12 285 23% 16 1 n 8'%s | 4 28%e¢ 9% 8% | 1?2 Y% | Ye 1%e | 4 33 3Ah | 3%
C234TPHIS 295 23% 16 1w in 8 | 4 28%s | V4% | 13 | V6% | % Wie| 13%e | 4 33 3% | 3%
H236YPHIS 295 23% 15 a1 1 8% | 4 28%s | M% | 13% | 16% | % | Wis | 13%e | 4 33 3 | 3%
X2847P10 305 24% 16 1t i 8"%e | 4 29 % LA 8% 10 % | %e 14 %e 4 33 3% | 3%
C2867P10 305 24% 146 1% n 8% | 4 - 29%s % 8% | 10 % | Ve 4% | 4 33 3% | 3%
X2841P12 310 24% 16 1% 11 8'%a | 4 29 %he 13/ 8% | 12 % | Y MY%e | 4 33 3% | 3%
C2367P12 310 24% 15 % In B%e | A 29 %Ae Y 8V 2 % | e 14%e | 4 33 I | 3%
W234YPHIS 320 24% 16 1t n 8'%es | 4 29%s 14% 13% w64 | % s | 14%s 4 33 3 | 3%
C236127H1S 320 24% 16 1211 8'%e | A 29 %e 14% | 13% | 16% | % | Ye| 14%s | 4 33 3% | 3%
D236TP10 330 25% 16 1a | n 8%e | 4 30 %s vV 8% | w0 Y | % 15%e | 4 33 3% |32%
D236TP12 335 25% 16 tHhin 8'%s | 4 30%s % 8% | 12 % | %s 15%e | 4 3& 3%
D286TPHIS 345 25% 16 1 | 11 8'%e | 4 30%s 4% | 13% | 18% | % Wis | 15%e | 4 33 3 3%
C3241P15 390 30%s 16 2 12% 9%e | 4% 35%e 14% | 13% | 16% | % | M| 17% 4% | 33 3 | 3%

- CI24TPHI2 380 30%s | 16 2 12% 9% | 4% 35 9% 8% | 12 | %s 7% 4% | 33 3% | 3%
C326TP16 445 32%e 16 2 12% 9%s | 4% A7 %e 14% | 13% | 16%a | % | Wi | 20% A% | 33 3% | 3%
CI26TPHI2 435 32%s | 16 2 12% 9% | 4% 37 % 9% 8% | 12 | %e | 20 A% | 33 3% | 3%
0D3I25TPI6 500 |32we|20 |2 |13 |10™e| 4% |38 1% [ 13v [ 16% | % | WA | 17%e | 4% | 22% | 4% | 3%
X3261P16 500 32'%s | 20 2 13% 10Wie | 4% 38 14% | 13% |16 | % | Whe | 17%s | 4%2 | 224 | 4% | 3%
D324TPH12 475 32'%s | 20 2 13% 10s | 4% 38 9% 8% | 12 Yo | %e WV | 4% | 22% | 4% | 3%
Kaz2s727H12 475 32'%s | 20 2 13% 10Wie | 4% 38 % 8% | 12 % | % 17%e | 42 | 222 | 4% | 3%
K3247P16 540 33%s | 20 2 13% 10We | 4% 39 14% | 3% | 16% | % | MAs | 18%e | 4%2 | 22% | 4% | 3%2 ‘
D32561P16 540 33'%s | 20 2 13% 10Wie | 4% 39 14% | 13% | 16% | 74 | Mis | 18%s | 412 | 22%2 | 4%2 | 3%2
D3641P16 540 33'%e | 20 3 14W4e | 1% | 8% | 39 4% | 13% | 16% | % | Wie | 18%e | 4% | 22% | 4% | 3%
K324TPHIZ 515 33%s | 20 2 13% 10Wie | 4% 39 2% 8% | 12 | Y 18%s | 4%2 | 22 | 4% | 3%
D326TPM12 515 33'%s | 20 2 13%4 106 | 4% 39 V% 8% | 12 Va | %A 18V | 4% | 222 | 4% | 3%
03641P12 515 33%e | 20 3 144 | 11 %6 | 6% | 39 Ve 8% | 12 % | Y 18%s | 4% | 22V | 4%2 | 3%
C364TP16 590 35%s | 20 3 1446 | 11%s | 6% | 40% 14% | 13% 16% | Vo | Wis | 19%e | 4% | 22% | 4% | 3%
C3641P12 565 35%: | 20 3 146 | N¥%e | 6%s | 40% % 8% | 12 % | Ya 19%s | 4V2 | 22%2 | 4%2 | 3%
K3647P16 650 36%s | 20 3 14We | 11%e | 6% [ 1% 4% [ 13% | 16% | % | Wia| 20%e | 4% | 22%2 | 4% | 3% |
C365TP16 650 36%s | 20 3 14We | 1M%e | 6%e | 41% 4% | 13% 16% | % | Wis | 20%e | 4% | 22% | 4%2 | 3%
K3641P12 825 36%e | 20 3 1446 | 11%e | 6% | 1Y 9% 8% | 12 ol e | 20%e | 4%2 | 22% | 44 | 32 i
C3451P12 625 36%s | 20 3 14We | 1% | 6% | 41% % 8% % | Ve 20%es | 4% | 222 | 44 | 3%
D365TPI6 730 38%s | 02 3 4| MN%e | 6% | 43% 4% | 13% | 16% | % | Wie | 22%e | 4V | 22% | 4% | 3% |
C4047P16 730 38%e | 20 3 U4 Wie | NY%e | 6% | 43% 4% | 13% | 1W6% | % Wiel 22%e | 4% | 222 | 4% | 3% |

THE FRAME NUMBERS SHOWN IN BOLD FACE TYPE INDICATE STANDARD NEMA BASE SIZES

* The total height of pump shaft and locking nut above top of coupling
must not exceed dimension XH,

NOTES:

Provided mounting conditions permit, diagonall!

turned so th:‘tn‘antnm can be :I').d" from y(hc bottom,
Frames L213 through D286 have
rames C324

thrust beannags.

10.70 (M)

through

tit conduit box may be
g or either side.

se-lubricated upper guide and lower

ceNERAL @D ELECTRIC

CA404 bave oil-lubricated upper

COUPLING DIMENSIONS ON REVER'
thrust and grease-lubricated lower guide bearings. Oil sight gag«
piug and drain plug are located on opposite side of motor from ¢

X.
Tolecances: Face runout and permissible eccentricity of mounting re
For “AK” dimension 83 inches, 0.004 TIR. 3 3
For “AK"” dimension 131 inches, 0.007 TIR. H "

For shipping weight add 5 per cent to net weights. 1






GEH-4213, Vertical Induction Motors

TOP CAP
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Fig. 2. Typical high-thrust, hollow-shaft motor with non-reverse coupling.
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These features mean continuous on-stream performance,
low maintenance and dependability

NON-REVERSE p weatherproof light weight
COUPLING, COVER
standard on hollow-

shaft drives

pressure-lubricated

high tensile strength THRUST BEARINGS

cast iron HOUSING

SPIRAL BEVEL GEARS for
quiet, high torque operation

quick visual inspection ' 7 /

of gear lubrication with B "m o~ _
OIL SIGHT WINDOW . | EAGSRT R : . o
B ‘ : BEARINGS

HOLLOW OR SOLID
SHAFT

oll seal protection
by SLINGERS

externally mounted OIL i .

COOLER with top and " | \ positive type OIL PUMP
bottom cooling water % |l i for pressure lubrication
connections . B i of bearings

-

ad
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Standard right angle gear drive Combination Drive Redi-Torq gear drive

" © Copyright 1976 —Johnson Right Angle Gear Drive
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JOHNSON GEAR

Combination Drives

Coupiing cutaway shows
non-reversing ratchet type design

Fast changeover prevents
costly downtime in emergencies

The Combination Drive—widely preferred
by municipalities, waterworks corporations,
and those responsible for fire and flood
protection—provides pumping assurance
when emergencies occur. Either a motor or
a mechanical power unit can drive the
pump to prevent costly service interrup-
tions. When one of the driving units is
down the pump can be operated by the
other.

Hollow-Shaft Motor. In a normal hollow-
shaft motor application either a through-
shaft or a coupling and shaft combination
can be used between the electric motor
and the right angle gear drive. When the
electric motor is doing the driving, the
upper half of the gear drive coupling is
free to rotate with the pump headshaft and
the gears do not revolve. In case of elec-
tric motor or power failure the pump can
be driven by a mechanical power unit by
simply installing stainless steel bolts, sup-
plied with the gear drive.

The Improved coupling design gives bet-
ter protection to the sealed steady bearing
and eliminates the possibility of accidental
engagement.

Thrust Load Transfer. If the electric
motor has to be removed, the thrust load
of the pump can be transferred from the
motor thrust bearing to the gear drive. This
simply requires adjusting a nut on the pump
headshaft to bring the pump impellers to
the proper setting.

Solid-Shaft Motor. With this type of
motor the gear drive carries the thrust load
of the pump. The gears revolve when either
the electric motor or horizontal drive unit
is being used. The recommendation Is to
use a standard over-running clutch cou-
pling between the engine and the gear
drive, and a flexible coupling between the
electric motor and the gear drive. (See
page 9 for dimensions.)

For various combination drive arrange-
ments consult the factory.






ic)

JOHNSON OEAR

Thrust Capacity

*Consult factory when vertical shaft speed exceeds 1760 RPM.

Hollow Shaft Drives ; Bearing
Large capacity thrust bearings are provided When the downthrust exceeds the values Arrangements
to handle a wide range of pump equipment of the STANDARD column, select a suit-
and heads of water. In most instances, the able size from the HEAVY THRUST column. o1 *
natural thrust of the gears is used toreduce  These ratings are for bearing arrangement *
the load on the bearings. This condition DT/DT.
necessitates a minimum downthrust re- The heavy duty model can also be fur-
quirement to prevent a bearing separation. nished with bearing arrangement of DF/ OF f
Unless otherwise specified, Johnson Gear DT. The downthrust ratings are taken from *
drive units are furnished with a thrust bear- the STANDARD column. The upthrust rat-
ing arrangement DT. Ratings shown in the ings are taken from the TWO-WAY column. {
STANDARD column apply.
When there are conditions of sustained DT/DT ‘
upthrust or the minimum downthrust is not  Other Drives i
_available in the installation, other bearing Ratings for Combination , Solid Shaft, and
arrangements can be furnished. The TWO-  Redi-Torq® drives are taken from the TWO-
WAY column shows the ratings for bearing WAY column. Consult the factory when f
arrangement DF. Upthrust and downthrust there are conditions not covered by the DF/DT *
can be accommodated with this configura- following table. s
tion. *
Table 2. THRUST CAPACITY (in pounds)
Standard Heavy Two-Way Standard Heavy Two-Way
Vertical Downthrust Only Downthrust Vertical Downthrust Only Downthrust
Shaft o Shaft Upthrust
Model RPM HP. Min. Max. Min. Max.  UPINUSt | Mogel  RPM  HP. Min. Max. Min. Max. Max,
; 720 100 3600 12000 3400 16200 6750
MR i e e | SRS R0 0 B 8
" Ye—30— — Joag—— 5200 120 1460 172 2850 9500 2850 13500 5300
' 1760 200 2700 9000 2700 13000 5100
s 720 140 3750 13700 3750 18800 8200
1160 . 30 900 4400 2600 860 162 3550 13000 3600 17900 7800
H40 1460 35 850 4200 2500 H280 1160 202 3350 12200 3350 16700 7300
1760 - 40 800 4000 2400 1460 241 3150 11500 3150 15700 6900
1760 280 3000 11000 3000 15000 6600
860 34 1450 6000 3600 720 175 4250 16300 4200 20000 9800
H60 1160 43 1300 5500 3300 H350 860 203 4050 15500 4000 19000 9300
1460 52 1250 5200 3100 1160 252 3750 14400 3750 17800 8600
1760 60 1200 5000 3000 1460 301 3550 13600 3500 16700 8200
f 1760 350 3400 13000 3400 16000 7800
860 46 2050 7400 1500 9700 4400 720 213 4650 18700 4750 25000 11200
H80 1160 58 1950 6900 1500 9100 4100 860 246 4450 17900 4550 24000 10700
1460 69 1800 6400 1500 8300 3800 H425 1160 306 4150 16600 4200 22000 10000
1760 80 1700 6000 1500 8000 3000 1460 366 3900 15700 4000 21000 9400
4 1760 425 3800 15000 3800 20000 9000
860 63 2350 7400 1800 9700 4400 720 250 5250 18700 5250 25000 11200
H110 '~ 1160 © 80 2200 6900 1800 9100 4100 860 290 5000 17900 5050 24000 10700
1460 95 2050 6400 1800 8500 3800 H500 1160 360 4650 16600 4600 22000 10000
1760 110 1900 6000 1800 8000 3000 1460 430 4400 15700 4400 21000 9400
1760 500 4200 15000 4200 20000 9000
720 63 2000 8500 2800 12200 5100 20000 26000
860 72 2700 8000 2650 11600 4800 860 348 5200 19000 0% 20000 11400
H125 1180 90 2550 7500 2500 10800 4500
H600 1180 432 4900 17800 4850 23000 10700
S A AR W g . 1460 516 4600 16700 4600 22000 10000
b S B SR e oo NS 1760 600 4400 16000 4400 21000 9600
720 75 3050 9800 3150 15000 5900 20000 26000
860 87 2950 9400 3000 14300 5600 850 433 5900 9000 600 .7%00 1100
H150 1160 108 2750 8800 2800 13300 5300 1
H750 1160 540 5500 17800 5500 23000 10700
Wi S T o 1460 645 5200 16700 5300 22000 10000
s 1760 750 5000 16000 5000 21000 9600
Ratings shown are for fig. 1, rotation only. Consult factory for other figure ratings.
Table 2A. HORSEPOWER AND THRUST BEARING RATINGS
Vertical Shaft RPM 430 580 690 720 860 960 1160 1460 1760 2000* 2200* 2400* 2800* 3000* 3520*
% of HP at 1760 RPM 34 43 48 50 58 63 72 86 100 105 111 116 128 . 133 150
of Thrust at 1760 RPM 160 144 136 134 126 122 115 106 100 96 92 90 85 83 79






KEYSEAT "Y'\, By TAPNC

e X
T§x

L
DRIVE COUPLING
(See Table 3A, page 5)

(=]
XA—
_____ : J KEYSEAT "X"
i ,
\ % PIPE TAP—COOLING WATER
e AK

FOR MODEL CH60 AND UP

co
A
XM—-I

Speed decreasing ratios in Models CH150
and up are subject tochange indimensions:
U—-XA~N-X. Contact factory for certified
print.

Table 4. COMBINATION DRIVE DIMENSIONS (Hollow Qhaﬂ:) in inches

| Model eD 1D 1] XA N XM H BE BD AJ AK BB BF Keyseat X
CH20 16 6% 1% 13 2% 11 7% % 10 9% 8% %e _ he _ VaxVex2V_
CH40 (12)  22% 9 1% 16 3% 15% 9 % 12 9%  BY%  %e  The . WxYex2%
CH40 2% 9 1% 16 3%  15% 9 % 16% 14% 13%  ¥%e W4 % x Ve x 2%
CH60 2% 9 1% 16 3% 5% 9 Y%  16% 14%  13% Ye 4 % x Y16 X 2%
CH80 22V ) 1% 16% 3% 15% 9 % 16% 14%  13% e W Vax Vax 2%
CH110 6% 1% 2 17% 3% 19% 9% 1 16% 14% 13%  %e e Ya x Va x 2%
CH125, %% 1% 2 17% 3% 19% 9% 1 16% 14%  13% = %e W Vax Vax 2%
CH150 3% 13% 27 0% 4% 8%  10% 1 20 14% 13%  %e  Wie % x Y16 X 3%
CH200 3N%  13% 27%e 0% 4% 8% 10% 1 20 14% 13%  Y%e e % X %16 X 3%
CH280 3 15 2% 24 5% 2% 12% 1% 20 14%  13% %6 We - % xYex4%
CH350 40% 16% 2% 29 5% 20% 12% 1% 24va 22 13% % 1% %HxYiex4¥%
CH425 4%  16% 3 30 5% 29% 12% 1% 24va  22* 13% % %e .. YexYex4a¥
CH500 H%  16% 3% 3 6% 20% 12% 1V 24ve 22 13% % 1%e , x7Tex5%
CHB00 45% 16% 3% 33 7% 3%  10% 1V 24w 22 13% % 1%¢ - Yaxux5%
CH750 49 19 4 36 v 37 12 1% 30% 26 22 % 1% 1xVeax6% ;.

H as determined using maximum XN :
Table 4A. “Also 5/8-11 Tap on 14-3/4 Bolt Circle 1" Deep

MAX. DRIVE COUPLING BORE SIZE AVAILABLE
MOTOR STAND

Max. BX XN

1g. g. Avallable Top *
Model XD 1&4 2&3 T Motor Stand XT Flange
CH20 1% 1 % 13% 8% 10 12% e
CH40 2% 1% 1%  18% 12% 18 %
CHEO 2% 1% 1%  18% 12% 16 %
CHBO 2% 1% 1% 18% 12% 16 %
CH110 2% 1% 1% 23  12% 17 i % _ Dimensions
CH125 2% 1% 1% 23 12% 17 g % XBD, XAJ,
CHI50 2% 1%e . 1% . 27% 15 19 o % XAK, XBB,
CH200 2% 1%e 1% 27% 15 19 '~ %  andXBF
CH280 2% 2 2 31% 15 2 @ % to suit
CH350 3% 2%  2%s 35% 15 24 g 1 electric
CH425 3% 2% 2%e 35% 15 24 3 o motor
CH500 3% 27%e  2%e 35% -15 24 1
CH600 4 Qe Mg  38% 19 . 4 i
CH750 4 3%e  3%e 41% e 24 1%

ROTATION

FIG.3

* FIG.4 oy

o

Tolerances: Shaft Extensions plus .000 minus 001; Base Rabbet AK plus 002 plus .005; Coupling Bore BX
plus ,0005 plus 0015, The combination drive is desirable where 24-hour service is mandatory and /s
preferred by municipalities and waterworks corporations. Electric motor or engine may be used to

drive the pump, pormlmnf removal of either for repairs without Interrupting service. As with the

standard drive, combination applications are also available with solid shalt construction. See page 0, .

Gear drives with special rotation (Figs. 2, 3 and
4) and gear drives with speed doeng:ln ol 7:4
or higher ratios are manufactured to order, and .,
such orders are not subject to cancellation
without charge for parts processed. . ’
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Parts List No. 50 - Fig. 4700 Water Lubricated Pumps

C- 1 Adjusting Nut Lock Screw
C- 2 Canopy
C- 3 Impeller Adjusting Nut
C- 4 Gib Key
C-12 Head Shaft Coupling
C-13 Discharge Head
C-14 Stuffing Box Relief Assembly
C-15 Grease Cup
C-16 Stuffing Box Gland
C-17 Lantern Rings
C-18 Stuffing Box Packing
C-19 Stuffing Box
C-20 Stuffing Box Bushing J
C-21 Snap Ring & Cover Plate
;  C-22 Bearing Housing
‘  C-23 Column Bearing — Cutless Rubber
C-24 Shaft Sleeve
C-25 Impeller Shaft Coupling
C-26 Column Adapter
C-27 Discharge or Top Intermediate Bowl
C-28 Discharge or Intermediate Bowl Bearing
C-29 Snap Ring and Cover Plate
C-30 Bowl Bearing
C-31 Intermediate Bowl
C-32 Impeller Nut
C-33 Impeller
C-34 Impeller Sleeve
C-35 Bowl Gasket
C-36 Suction Bowl
C-37 Suction Bowl Bearing
C-38 Suction Pipe
C-39 Strainer
C-40 Head Shaft
C-41 Pre-lubricating Valve
C-42 Discharge Flange
C-43 Pre-lubricating Pipe
C-44 Stuffing Box Shaft
C-45 Top Column Flange Gasket
C-46 Top Column Flange
C-47 Shaft Coupling
C-48 Top Column Pipe
C-49 Intermediate Shaft
C-50 Column Coupling
C-51 Intermediate Column
C-52 Bottom Shaft
C-53 Bottom Column
C-54 Impeller Shaft

NOTE

Specify pump serial number when ordering replacement .
parts. This will be found on the nameplate attached to
the discharge head casting or to the bowl assembly.




WELL

Measure the well to make sure it is of ample size
and depth to receive the pump. The well must be suffi-
ciently straight to allow the pump to hang freely with
no misalignment.

FOUNDATION

A concrete foundation should be constructed before
the pump is installed to permit aligning the pump head
with the well while lifting equipment is available.
Provide an opening in the foundation large enough for
the top column flange with ample clearance. If the well
is out of plumb, the pump head must be placed so that
the drive shaft will be on the same inclination as the
well casing. This is important. The foundation should
be large enough to carry the weight of the pump without
settling.

TOOLS

The following tools and equipment are required for
satisfactory installation:

Derrick, gin pole with chain hoist, winch truck, well
rig or similar equipment with at least 12 foot clearance
(more for long bowl assemblies) and sufficient capacity
to safely handle the weight of the complete unit.

Two pipe clamps or pipe elevators of proper size
for pump column.

Two chain pipe tongs (if column has screwed coup-
lings).

Two small pipe wrenches for screwing shaft together.

Small tools including wire brush, three-cornered file,
wrenches, can of pipe compound, etc.

PREPARATION

Immediately on receipt of pump check carefully with
packing list. Report any loss or damage to transporta-
tion company and to factory. Keep all parts in good
dry storage. When ready to install, unpack material
and lay out on skids or boxes near well.

Place the column pipe with the coupling end toward
the well. Check shafts for straightness. Roll on ways

if any question as shafts must be almost perfectly

straight. Place a shaft inside each length of column
with- the bearing sleeve toward the well. Screw a shaft
coupling on the opposite end.

Note —— Short-coupled turbine pumps are usually
shipped assembled except for mounting motor. To in-
stall these pumps it is only necessary to raise the
pump over the sump or reservoirand lower it on founda-
tion. Then mount motor or drive as explained later.

IMPOR TANT NOTES

1. Column pipe threads are right hand; shaft threads
are left hand.

2. Protect all parts from dirt; especially column
and shaft threads, couplings, and all machined
surfaces. Any dirt or foreign material between

ends of shafts or other parts may cause mis-
alignment and unsatisfactory operation.

3. Handle shaft with extreme care to avoid bending.

4. All shaft and column must butt solidly in coup-
lings; otherwise, differences in length may de-
velop during installation. Ends of shafts should
be even with small holein side of shaft coupling.

INSTALLING BOWL ASSEMBLY

If headroom permits, screw strainer on suction pipe
and suction pipe into bowl assembly before raising
bowl assembly from ground. Where headroom is limited
or assembly is long, lower suction pipe into well with
strainer attached and hold with clamp. Then if head-
room permits, assemble the bottom section of shaft,
and column pipe on the top of the bowl assembly. Raise
the complete assembly, taking particular care not to
place too much strain on the bowls, and screw the bowl
assembly on the suction pipe. If necessary to place
clamp on bowl assembly, make sure this is located over
joint and not on the shell of a bowl.

Loosen clamp on suction pipe and lower assembly
into the well until the upper clamp or elevator rests
on top of casing or foundation.

INSTALLING COLUMN

Place clamp orelevator under coupling on upper end
of the bottom section of column and raise over the
well. Support the shaft by hand or with a rope sling,
taking particular care not to bend the shaft. On larger
pumps a small clamp to fit the shaft or a length of
manila rope will assist in supporting the shaft. Carry
the lower end of the column or slide it on a plank so
as nct to damage threads. Make sure all threads are
perfectly clean. Paint outside pipe threads with a good
thread lubricant. Oil shaft threads and wipe off excess
oil.

Screw the bottom shaft into the impeller shaft coup-
ling and tighten. Then screw the column into the col-
umn adapter or if the adapter is flanged, bolt it to the
top bowl. Lower the complete assembly into the well
and hold with clamp.

Place a bearing assembly over the shaft with the
snap ring at the top and slip it firmly in place in the
column coupling.

Repeat this procédure until all of the column has

been installed. Each section must butt rigidly in the
couplings. Intermediate column lengths are regularly
10 feet for pumps up to 2200 RPM and 5 feet for pumps
to operate over 2200 RPM. Rubber bearing should
center in bearing sleeve in each column coupling. The
top section of column has a flange for attaching to the
discharge head. The top shaft which goes through the
stuffing box is regularly of stainless steel, several
inches longer than the top pipe.



INSTALLING HEAD ASSEMBLY

Hold the pump with clamps under the upper column
coupling.  This will support the top column flange
several feet above the foundation where it is conven-
ient to attach the discharge head. Remove the stuffing
box assembly from the head. It may be necessary ro
bump it lightly with a wooden block. Place a double
chain sling through the head and raise it over the pump.
Make sure flange on lower side of head is clean and
that studs are not damaged. Clean the top column flange
and place paper gasket on it. Line up studs and the
opening through the head with holes in top flange and
lower the head carefully onto the top flange. Make sure
the register fits and tighten stud nuts securely.

Then raise the complete pump assembly and remove
the clamps. Rotate the unit until the discharge flange
is in the desired direction and lower onto foundation.
If the head does not rest evenly on the foundation, lift
the unit and place metal shims under each corner. The
head must be supported on the foundation so that it is
in line with the column and shaft. Never level a pump
head on the foundation with a spirit level.

Place paper gasket over stuffing box studs. Make
sure the flange is clean and lower the stuffing box over
the shaft using care not to damage packing. Tighten
stud nuts securely and tighten gland nuts finger tight.
Run stuffing box relief tube down through opening in
head to return by-pass water to well; or place tube
through drain opening in back of head and pipe to drain.
If pump is to operate under pressure; leave relief valve
partially open to relieve the pressureon the upper pack-
ing. Give grease cup several turns to lubricate packing
and stuffing box bearing. Screw headshaft coupling on
upper end of stuffing box shaft. Place a cloth over
coupling to avoid any possibility of dirt or foreign
material dropping into it while motor is being mounted.

INSTALLING MOTOR OR DRIVE

Check motor nameplate to make sure it is suitable
for the electric current available and the proper speed
for the pump. Use eye bolts in top of motor for lifting
motor only. Do not use these eye bolts for lifting motor
ond pump together. Set motor on pump head making
sure that base of motor and top of head are clean and
thot register fits properly. Bolt motor in place with
bolts or cap screws furnished. Remove motor canopy
and top drive coupling. Lower headshaft through hollow-
shaft of motor with end of shaft having keyway at the
top. Tighten in headshaft coupling. It is important
that shofts butt in coupling but do not use excessive
force which might cause misalignment.

oy ALIGNING PUMP

Check' alignment of pump head on foundation by
noting the clearance around the headshaft at top of
motor. If the headshaft stands to one side in hollow-
shaft, place metal shims between the head and founda-
tion on the opposite side so that the headshaft will
stand exactly in the center. The straightness of the
headshaft, stuffing box shaft and coupling may be

checked by installing the top drive coupling, raising
the impellers and turning the rotating assembly 180°.
Then remove the top drive coupling and the shoft should

remain in the center of the hollowshaft. Raise the
complete pump assembly and without moving the shims,
spread a layer of cement on the foundation. Then let
the pump down until it rests in exactly the same posit-
ion as before. Recheck position of top shaft. After

cement sets tighten foundation bolts.

CHECKING ROTATION

Have the motor wired and check rotation before in-
stalling the top drive coupling. Rotation must be
counter-clockwise when looking at top of motor. (See
arrow on pump head.) Motors with built-in non-reverse
ratchet may be energized momentarily without injury to
the ratchet assembly. |f rotation is incorrect, reverse
two leads on three phase motor. Refer to diagram on
single phase motor.

ADJUSTING IMPELLERS

Place top drive coupling over shaft and insert gib
key. Tighten adjusting nut until impellers are raised
off bowl seats and shaft just turns freely by hand. Then
raise approximately one-half turn for each 100 feet of
setting. |t is better to raise more than necessary for
starting and then make closer adjusitment gradually.
Install lock screw and tighten before starting pump.

For maximum performance, impellers should be adjusted

so that they run as close as possible and yet do not
rub at maximum pressure. |f there is any unusual noise
or vibration, stop the pump and recheck impeller ad-
justment. A watt meter or ammeter may be used to ob-
tain very close adjustment. |f well may contain sand,
raise impellers about twice normal amount when first
starting pump and then readjust after well has cleored
up. |f the well does not produce sufficient water to
supply the pump, the capacity of the pump should be
reduced by raising the impellers.

PRELUBRICATING AND STARTING PUMP

Before starting deep well pumps the Cutless Rubber
bearings above the static water level must be prelubri-
cated with water. Connect pre-lube tank to opening in
stuffing box assembly with fittings provided and fill
tank with clean water. Allow at least half the tank of
water to run down the shaft before starting pump. Then
leave valve open and allow pre-lube water to continue
to flow until the water from the pump reaches the sur-
face . All6% tank to refill before closing valve. On
large pumps with deep static water level refill tank
from another source to provide ample prelubrication
while the pump is coming up to speed. [f such pumps
are fo be operated manually, it may be more convenient
to.install a. 30 or 50 gallon barrel for prelubrication.

Pumps discharging into pressure systems are norm-

ally prelubricated by connecting a line around the check
valve and installing the globe valve in this line. A
small *““V'’ groove should be filed in the valve seat so
that the valve cannot be closed accidentally. Four to
five gallons of water per hour is generally sufficient




to keep the bearings moist and in condition for auto-
matic operation. Where pumps operate frequently and
the water level is less than 50 feet from the surface,
the bearings will normally remain sufficiently moist
for smooth starting withoutprelubrication. Where pumps
are started infrequently or the amount of water avail-
able for prelubrication is limited or on large install -
ations to be operated automatically an electric solencid
operated valve should be installed in the pre-lube line
with a timing relay to delay the starting of the pump
until the bearings have been properly lubricated.

A gate valve should be placed in the discharge line.
Leave this valve about three quarter closed when the
pump is started. After the water reaches the surface,
open the valve slowly to avoid over pumping the wetl
and to maintain normal discharge pressureon the pump.
Check the stuffing box and tighten gland, if necessary,

"with a small wrench, until there is only a small trickle
of water to keep the packing lubricated.

LUBRICATION

PUMP LINE SHAFT AND BOWL BEARINGS
On Fig. 4700 Water Lubricated Pumps all bearings
below ground are lubricated by the water flowing through
the pump. Prelubrication during the starting period
should be provided where necessary as explained on
Page 4.

The water level in the well should be checked occa-
sionally while the pump is in operation. |f the water
level draws down below the bowls, additional column
and shaft should be installed, or the capacity of the
pump should be reduced by either raising the impellers
or throttling the discharge. The pump must not be
allowed to operate if the waterlevel drops to the strain-
er and the pump breaks suction.

STUFFING BOX

Apply a small amount of a good water resistant
lubricant to the grease fitting on the stuffing box
each time the pump is started oronce a day if the pump
is operated continously. Special turbine stuffing box
grease may be obtained from Deming Division, Crane
Co. in 1 Ib. cans. If necessary, an automotive water
pump grease may be used.

MOTOR WITH GREASE LUBRICATED BEARINGS
(Lubricated ot factory before shipment)

A. Motor with grease fitting and Jrain plug in each
bearing housing.

Once each six months or once a year, depending
on operating conditions, the motor should be
relubricated as follows:

1. Remove drain plug or grease ejector.

2. Apply pressure gun to grease fitting and in-
ject new grease until all old grease has been
forced out of the bearing through the grease
drain. If a grease ejector is supplied,assist
flushing of old grease by slowly working the

plunger back ond forth several times to ‘re-
move grease from the drain.

3. Run motor for approximately five minutes to
relieve bearing of excess grease using ejec-
tor immediately upon starting to assist re-
moval of grease from drain.

4. Replace drain plug or ejector.

B. Motor with grease fitting only in each bearing
housing.

Once each six months or once a year, depending
upon operating conditions, add a small amount
of grease. Then remove grease fitting and op-
erate the motor about one-half hour before re-
placing the fitting to ollow any excess grease
to be expelled. The bearing may run warm (with-
out injury ) until the excess grease has been
expelled. An approval motor bearing grease may
be obtained from Deming Division, Crane Co.,
in 11b. cans.

MOTOR WITH OIL LUBRICATED BEARINGS,

BELT DRIVE OR FLEXIBLE COUPLING DRIVE
(Fill with oil before starting)

Oil lubricated motors and drives are shipped without
oil and should be filled with proper grade oil before
starting. Check oil level once a week with pump idle.
Change oil once a year or every 2000 hours operation,
whichever occurs first. Change oil more frequently for
continuous operation or under dusty conditions. For
proper turbine oils refer to table. While special turbine
motor oil is preferred, if necessary a SAE10 or SAE20
non-detergent pure paraffin base motor oil may be used
temporarily.

MOTOR WITH OIL LUBRICATED TOP BEARING
AND GREASE LUBRICATED LOWER BEARING

(Fill top oil reservoir before starting. Lower bearing
greased at factory.)

Relubricate according to instructions outlined above.

RIGHT ANGLE DRIVE
(Fill before starting)

Refer to manufacturer’s instructions which usually
recommend changing oil once a year or after 2000 hours
of operation, whichever occurs first. Use only on ap-
proved turbine oil as recommended by the drive manu-

facturer; SAE automotive oils are Not satisfactory for
Right Angle Drives.

NOTE

See Page 6 for list of recommended oils and greases
for motors.



RECOMMENDED OILS AND GREASES FOR MOTORS

Manufacturer Trade Name of Grease Trade Name of Oil
Continental Oil Co. Conoco Race Lube Conoco Turbine Oil Light
Esso Standard Oil Co. Andok Lubricant B Teresso 43
Magnolia Petroleum Co. Mobilux Grease #2 Mobil DTE 797
Shell Oil Company Alvania Grease #2 Tellus 27
Socony-Mobil Oil Mobilux Grease #2 Mobil DTE 797
Standard Oil of California Chevron Industrial Grease, Medium Chevron OC Turbine 9
Standard Oil of Ohio Sohio #78 or Lubtec Grease Sohivis 43
Sun Oil Company Sun N-52X Sunvis 916
The Texas Company Regal Starfak #2 Regal A (R & 0O)
Tidewater Oil Co. Veedol All-Purpose Tycol Aturbrio 50

CAUTION

Due to the high speed at which the smaller size units may operate, and since most of the pumping unit
is underground, extreme care must be used in assembling and installing it and thoroughly checking the
entire installation before it is put into operation.

If, after the well has been drilled and cased, it is crooked, the water supply is doubtful, the water level
has dropped, or the water contains considerable sand, gravel or gas, the Crane Deming sales office from
whom the unit was purchased should be consulted before it is started.

Under no circumstances will the Company guarantee the pump against the effects of corrosion, erosion
or electrolytic action, those being entirely beyond the control of the Company.

In case any unusual vibration appears when starting the unit, or if vibration develops later, the unit
should not be continued in operation, but Crane-Deming or authorized representative, should be requested
to service the installation to place it in proper running condition.

If the above instructions are not followed or if the pump is operated without the proper submergence
recommended by the Company, all guarantees are withdrawn and Crane-Deming will not assume any
responsibility for the proper operation of the unit or the life of any of its parts.




LIMITED WARRANTY
APPLICABLE ONLY TO CONSUMER SALES

Crane Co., Deming Division gives a limited one-year warranty on the machinery of its own manufacture
sold herewith. Crane Co., Deming Division warrants to any buyer or consumer that the machinery shall be
free of defects in material and workmanship during normal use and service for a period of one year from
the date of shipment.

Under this limited warranty, Crane Co., Deming Division shall, within 45 days from the date of notifi-
cation, (1) repair the product at the factory or the nearest point of repair OR, (2) replace the product or
any parts proven defective in material or workmanship OR, (3) refund the purchase price. The choice of
such remedies shall be at the sole discretion of Crane Co., Deming Division.

This written warranty is the only warranty made by Crane Co., Deming Division. IMPLIED WARRAN-
TIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, IF ANY, ARE LIMITED
TO THE SAME TERM AS THIS WRITTEN WARRANTY. SOME STATES DO NOT ALLOW
LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY LASTS, SO THE ABOVE LIMITATION
MAY NOT APPLY TO YOU.

HOWEVER, SOLELY WITH RESPECT TO A BUYER WHO IS NOT A CONSUMER, THE FOREGOING
WARRANTY IS IN LIEU OF ANY AND ALL IMPLIED WARRANTIES, INCLUDING WITHOUT LIMIT-
ATION, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR ANY PARTICULAR
PURPOSE AND IN LIEU OF ALL OTHER WARRANTIES EXPRESS OR IMPLIED, AND NO OTHER
WARRANTY IS MADE OR AUTHORIZED TO BE MADE.

The buyer or consumer must promptly and within the applicable limited warranty period notify the
installing dealer or contractor in writing of any defect in the machinery and shall permit Crane Co., Deming
Division to inspect the product so that it may determine its obligations under the warranty. The buyer or
consumer must pay all labor costs, freight charges to the factory or the nearest point of repair, if any, and
any charges for the installation of replacement parts, incurred by the Dealer, Contractor or this Company.
Upon settlement of its obligations, if any, under this warranty, Crane Co., Deming Division, at its option,
shall be entitled to the return of the defective product or part (s) (transportation prepaid).

This limited warranty does not cover unsatisfactory performance or failure due to misuse or abuse of
the product, nor will Crane Co., Deming Division be responsible for unsatisfactory performance or failure
due to improper installation, adjustment or repair of the product. The specifications for the machinery are
descriptive and are not warranties.

This limited warranty does not cover equipment and accessories manufactured by third parties.

CRANE CO., DEMING DIVISION IS NOT RESPONSIBLE FOR CONSEQUENTIAL, SPECIAL, CON-
TINGENT, INCIDENTAL OR ANY OTHER DAMAGES WHATSOEVER IN CONNECTION WITH RE-
PLACEMENT, REPAIR OR REFUND AS SET FORTH ABOVE. SOME STATES DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE ABOVE
LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU. :

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO HAVE OTHER
RIGHTS WHICH MAY VARY FROM STATE TO STATE.

CRANE CO., DEMING DIVISION
884 South Broadway
Salem, Ohio 44460

s
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WARRANTY

APPLICABLE WHEN THE MACHINERY IS SOLD AND INSTALLED ON
A COMMERCIAL OR INDUSTRIAL APPLICATION, AND NOT AS A
CONSUMER PRODUCT.

INDUSTRIAL PUMPS
CRANE CO., DEMING DIVISION
SALEM, OHIO, 44460

The following warranty, which is not a consumer warranty, is made in lieu of any and all implied or express
warranties including, without limitation, implied warranties of merchantability and fitness for a particular
purpose and no other warranty is made or authorized to be made.

Service under this warranty is the responsibility of the installing dealer or contractor. In the event service
is required, the Buyer should request such service directly from the installing dealer or contractor. If for
any reason the installing dealer or contractor is unknown or cannot be located, the Buyer should write
Crane., Deming Division for the name and address of the nearest dealer or contractor.

If within one (1) year following date of delivery, any material supplied by Crane Co. hereunder proves
defective or fails to meet the agreed specifications, Buyer shall not return it unless requested to do so but
shall immediately notify the installing dealer or contractor, stating full particulars in support of his claim
and if faulty workmanship or material is involved, or if material fails to meet the agreed specifications,
Crane Co. will adjust the matter fairly and promptly. Under no circumstances shall Crane Co. be obligated
to allow claims for subsequent or consequential damages or for any labor expense incurred by reason of
the use or sale of any material which is defective or fails to meet the agreed specifications. The sole mea-
sure of damages shall be the price received therefore by Crane Co.

Form 168 - JANUARY 2, 1977 Printed in U.S.A.

PUMP & LIGHTING CO.
ENGINEERED PRODUCTS DIV
P. 0. BOX 2504

j‘llCKORY, NC 28603




GEH-3291E

INSTRUCTIONS

meifccan” ERTICAL INDUCTION MOTORS

HIGH THRUST, HOLLOW AND SOLID SHAFT, ‘P’ BASE
FRAMES 284-405, B324-B445
OPEN ENCLOSURES

INTRODUCTION

General Electric standard high-thrust vertical
motors (Fig. 1) covered by these instructions are
carefully constructed of high-quality materials and
are designed to give long periods of trouble-free
service when properly installed and maintained.
They are of either hollow- or solid-shaft construc-
tion, and are generally used to drive pumps. Figure
2 shows a typical hollow-shaft motor. The solid-
shaft construction is similar except that the top-
half coupling is omitted, and the motor shaft extends
out the bottom of the motor. This standard construc-
tion is for high continuous down-thrust and is good
for momentary up-thrust only in the magnitude of
30 percent of the rated down-thrust.

These motors may be supplied with bearing
arrangements for various external thrust conditions

Fig. 1. Typical high-thrust induction motor

imposed by the pump such as different magnitudes
of down-thrust and either momentary or continuous
up-thrust. Since overloading greatly reduces bearing
life, the amount of thrust applied should not exceed
the recommended values. Figure 5 shows a typical
solid-shaft construction where continuous up-and-
down thrust is required.

Motors driving pumps in pressure systems where
the pressure is maintained after shutdown should
be protected from overspeeding by check valves.

General mechanical construction for wound-rotor
motors is the same as for other types with the
addition of rings, brushes, rotor windings, etc.
(See Fig. 6.)

RECEIVING, HANDLING AND STORAGE

Each motor should be carefully examined upon
arrival and any damage reported promptly to the
carrier and tothe nearest office of the General Elec-
tric Company.

WARNING: THE MOTOR SHOULD BE
LIFTED BY THE LUGS PROVIDED.
THESE LUGS ARE INTENDED FOR
LIFTING THE MOTOR ONLY AND MUST
NOT BE USED TO LIFT ANY ADDI-
TIONAL WEIGHT. BE CAREFUL NOT
TO TOUCH OVERHEAD POWER LINES
WITH LIFTING EQUIPMENT. FAILURE
TO OBSERVE THIS WARNING MAY
RESULT IN PERSONAL INJURY OR
DEATH.

If the motor is not to be installed immediately,
it should be stored in a clean, dry location, Pre-
cautions should be taken to prevent the entrance of
moisture, dust, or dirt during storage and installa-
tion. If the storage periodisto exceedthree months,
the reservoirs of oil-lubricated bearing housings
should be filled. It is suggested that such oil-filled
motors be tagged in a fashion so as to be readily
discernible in order to prevent mishandling, which
would cause oil spillage and subsequent damage to
the internal parts of the motor.

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be met in connection with
installation, operation or maintenance. Should further information be desired or should particular problems arise which are not covered sufficiently for the
purchaser’s purposes, the matter should be referred to the General Electric Company.

GENERAL @D ELECTRIC

R ST AR



GEH-329IE, Vertical, High-thrust Induction Motors

SAFETY PRECAUTIONS

equipment.

WARNING

High voltage and rotating parts can cause serious or fatal injury. The use of electric machinery,
like all other utilization of concentrated power and rotating equipment, can be hazardous. In-
stallation, operation, and maintenance of electric machinery should be performed by qualified
personnel. Familiarization with NEMA Publication MG2, Safety Standard for Construction and
Guide for Selection, Installation and Use of Electric Motors and Generators, the National Elec-
trical Code, and sound local practices is recommended.

For equipment covered by this instruction book, it is important to observe safety precautions to protect
personnel from possible injury. Among the many considerations, personnel should be instructed to:

® avoid contact with energized circuits or rotating parts,

® avoid by-passing or rendering inoperative any safeguards or protective devices,

® avoid extended exposure in close proximity to machinery with high noise levels, and

® use proper care and procedures in handling, lifting, installing, operating and maintaining the

Safe maintenance practices with qualified personnel is imperative. Before initiating maintenance pro-
cedures, be sure that all power sources are disconnected from the machine and accessories to avoid electric
shock. High potential insulation test for this equipment is not recommended; however, should it be re-
quired, procedures and precautions outlined in NEMA Standards MG-1 should be followed.

Failure to properly ground the frame of this machine may cause serious injury to personnel. Ground-
ing should be in accordance with the National Electrical Code and consistent with sound local practice.

During storage, windings should be protected
from excessive moisture absorption by some safe
and reliable method of heating. Space heaters, if
supplied, may be used for this purpose. The tem-
perature of the windings should always be maintained
a few degrees above the temperature of the sur-
rounding air. It is recommended that motors in
storage be inspected, the windings meggered, and a
log of pertinent data kept. Any significant decrease
in insulation resistance should be investigated.

The oil and grease should be replaced at the
end of the storage period per the Relubrication in-
structions on page 8.

If a motor is to be in storage for over one year,
it is recommended that competent technical inspec-
tion service be contracted for, such as General
Electric Installation and Service Engineering De-
partment, to ensure that the storage has been ade-
quate and that the motor is suitable for service.

INSTALLATION
LOCATION AND MOUNTING

WARNING: MOTORS SHOULD BE LO-
CATED IN A SUITABLE ENCLOSURE
TO PREVENT ACCESS TO THE MO-
TOR BY CHILDREN OR OTHER UN-

AUTHORIZED PERSONNEL IN ORDER
TO PREVENT POSSIBLE ACCIDENTS.
THIS IS ESPECIALLY IMPORTANT FOR
MOTORS THAT ARE REMOTELY OR
AUTOMATICALLY CONTROLLED OR
HAVE AUTOMATIC RE-SETTING OVER -
LOAD RELAYS SINCE SUCH MOTORS
MAY START UNEXPECTEDLY.

Allow enough space around the motor to permit
free flow of ventilating air and to maintain an am-
bient temperature not over 40°C. Where a choice
of locations is possible, install the motor so that it
will be subjected to the least amount of dirt, dust,
liquid, and other harmful materials. Mount the motor
securely on alevel, firm foundation, align accurately
with the driven equipment, and tighten mounting
bolts securely.

COUPLINGS FOR HOLLOW-SHAFT MOTORS

To ensure proper functioning, coupling bolts
must be tightened to torque values indicated below:

Bolt Size Torque
5/16 20 1b ft
3/8 37 1b ft
1/2 90 Ib ft
5/8 180 1b ft
3/4 320 1b ft
1 710 1b ft




Vertical, High-thrust Induction Motors, GEH-3291E

CAUTION: IT SHALL BE THE INSTALL-
ER’S RESPONSIBILITY IN ALL CASES
TO ASCERTAIN THAT THESE TORQUE
VALUES HAVE BEEN ADHERED TO.
THIS SHALL INCLUDE THOSE IN-
STANCES WHEN COUPLING COMES
MOUNTED IN MOTOR. FAILURE TO
COMPLY MAY RESULT IN COUPLING
BOLTS SHEARING AND EXTENSIVE
DAMAGE TO EQUIPMENT.

Vertical hollowshaft motors are designed for
driving deep-well, turbine-type pumps and can be
equipped with either self-release, bolted, or non-
reverse couplings. The type of coupling is specified
by the pump manufacturer. Remove the top cap to
gain access to the coupling.

Two slots are provided in the outside rim of the
coupling so that a bar can be inserted to keep the
assembly from turning while the adjustment of pump
impeller clearance is being made. A coupling bolt
can be screwed into one of the extratapped holes in
the top end shield to provide a stop for the bar.

Self-release Coupling

Should the motor accidentally operate in the re-
verse direction, the pump line-shaft joints may un-
screw. The self-release coupling (see Fig. 3) acts
to limit the amount of this unscrewing. In normal op-
eration, torque from the motor is transmitted by
the lower-half coupling through the driving pins to
the top-half coupling and thus to the pump shaft.
When reversal occurs and the pump shaft starts to
unscrew, the self-release top-half coupling dis-
engages from the driving pins, thus uncoupling the
pump and motor,

Proper functioning of the self-release coupling
depends upon several factors. The pump shaft adjust-
ing nut must be securely attached to the top-half
coupling, and the top-half coupling must not bind on
the lower half. Otherwise the adjusting nutlockscrew
may break instead of the coupling halves separating.
As a result the motor would continue to drive the
pump line shaft, and the joints would continueto un-
screw. Serious damage may result to both motor
and line shaft. To check the clearance between the
coupling halves, place the top-half coupling in po-
sition prior to installing the motor. It should drop
into place, and rest solidly on the lower-half
coupling, without forcing.

Proper alignment of the pump head-shaft within
the motor hollow shaft is also important. After the
coupling releases, it no longer holds the pump shaft
centered. If the alignment is not good, the motor
shaft which is still rotating may rub the pump shaft
which has stopped, and damage will result.

A third requirement is that the distance between
the top of the pump shaft and the inside of the top

cap be at least enough toallowthe top-half coupling,
when it releases, to clear the pins before the shaft
hits the cap. Check this clearance after the adjusting
nut has been drawn upto itsfinal position. To facili-
tate making the check, the motor outline print shows
a maximum dimension ‘‘XH’’ from the top of the
coupling to the top of the shaft. Adhering to this
design limit will allow the shaft and coupling to
lift in order to clear the pinsand still leave a small
clearance between the shaft and cap. For standard
motors, ‘“XH’’ is shown as follows:

Frame Size XH
284-326, B324-B365 31/8
364-365, B404-B405 31/4
404-405, B444-B445 317/8

Depending upon the circumstances causing re-
versal and upon which line-shaft joint unscrews,
there may be enough energy stored in the rotating
parts, at the time the coupling clears the pins, to
cause the pump shaft to continue to rise and strike
the top cap. However, if the above conditions are
met, damage, even in the most severe cases, should
be limited to a broken cap.

It is expectedthat the self-release coupling will be
called upon to operate only at infrequent intervals.
Operation from the usual cause, application of single-
phase power after an interruption, can be minimized
by proper selection of control. When power is re-
moved from the motor, the reverse flow of water
through the pumps tends to cause reverse rotationor
‘“‘back-spin.”’ If single-phase power is applied during
the back-spin, the motor will continue to run in the
reverse direction. It will drive the pumpandtend to
unscrew the line-shaft joints. The selection of con-
trol which prevents automatic restarting after a
power interruption or which employs a back-spin
timer to delay restarting until the motor comes to
rest will reduce the frequency of suchoccurrences.

Bolted Coupling

The bolted coupling allows up-thrust from the
pump to be taken by the motor bearings. (See END-
PLAY ADJUSTMENT under MAINTENANCE.) This
coupling is similar to a self-release coupling except
that the driving pins are replaced by bolts, which
should be securely tightened to hold the two halves
of the coupling solidly together. See torque re-
quirements on page 2. This type of coupling does
not have the self-release feature.

Non-reverse Coupling

The non-reverse coupling (see Fig. 2) is also a
bolted type, and it keeps the pump and motor from

3
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Fig. 2.

Gib Key

Top Half Coupling
Pin Retaining Plate

Coupling Drive Bolt

Pin Carrier

Ratchet Pin Spring
(If Used)

Ratchet Pin

Ratchet Plate
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Lug

Top End Shield
Air Inlet
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Typical high-thrust, hollow-shaft motor with non-reverse coupling. (Motors for 3000- and

3600-rpm operation in frames B444 —B445 have oil-lubricated lower bearings; see Fig. 4.)
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rotating in the reverse direction. Thus, it not only
prevents the pump shaft from unscrewing, but it
also prevents damage from overspeeding and damage
to water-lubricated pump shaft bearings when, on
shutdown, the falling water column tends to drive
the pump in the reverse direction. In normal op-
eration, motor torque is transmitted to the pump
shaft through the two halves of the coupling which
are bolted together. The ratchet pins are lifted by
the ratchet teeth, and are held clear by centrifugal
force and friction as the motor comes up to speed.
When power is removed, the speed decreases, and
the pins fall. At the instant of reversal, a pin will
catch in a ratchet tooth and prevent backward rota-
tion. The number of pins differs from the number
of teeth to multiply the number of stopping positions.

Too rapida decrease in speed canresult in inertia
forces great enough to prevent the pins from drop-

ping. This condition is further aggravated when the
pins become dirty, and their action sluggish. If the
time from shutdown (the instant the stop button is
pressed) to zero speed is greater than two seconds,
operation will be satisfactory.

To permit operation, where stopping time is less
than two seconds, the pins are spring-loaded. For
those cases involving cycling (frequent starting and
stopping) and stopping times greater than two sec-
onds, the springs should be removed to decrease
wear on the ratchet plate.

Pins and springs are made of heat-treated stain-
less steel.

A complete non-reverse top coupling (see Fig. 2
and Fig. 6) consists of a self-release coupling plus
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Fig. 3. Upper end of typical hollow-shaft motor with self-release coupling
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a non-reverse assembly, which includes ratchet
plate, pin carrier, pins, springs, pin retaining plate,
and cap screws. A self-release or a bolted coupling
can be converted to a non-reverse coupling without
disturbing the adjustment of the pump shaft nut.

To make the conversion, remove the drive pins or
bolts from the lower-half coupling, Remove the oil
cover plate and replace it with the ratchet plate which
should be securely bolted in place.

Slide the pin carrier down over the top coupling,
insert the pins, and set the pin retaining plate in
place. Insert the long cap screws through the plate,
pin carrier, and top coupling and into the lower
coupling. Tighten them securely.

The retaining plate is secured to the pin carrier
with small cap screws. These screws may need to
be loosened when this assembly is placed over the
top coupling in order to center the plate. Tighten
these screws after the three larger bolts are se-
cured.

Motors shipped from stock may have their top
couplings and non-reverse assemblies packaged
separately. They can be installed as described above.

When installing the non-reverse coupling do not
use lubricant. Lubrication will interfere with proper
operation. The top half of the coupling should seat
solidly on the lower half and the pins should touch

FRAME

LOWER BEARING COVER—=\

BASE ENDSHIELD

LOWER GUIDE BEARING

OIL FILLER PLUG

OIL LEVEL SIGHT GAGE

OIL DRAIN PLUG-
LOWER

the bottom of the pockets between the teeth in the
ratchet plate. The clearance between the top-half
coupling and the top of the ratchet teeth should be
between 1/32 and 1/8 inch.

ELECTRICAL CONNECTIONS

Select and install control equipment and wiring
according to National Electrical Code and sound
local practice. Check the voltage and frequency
with nameplate values. The motor will operate
successfully, but with somewhat modified character-
istics, when the line voltage is within plus or minus
ten percent of nameplate value, the frequency within
plus or minus five percent, or the combined variation
within plus or minus ten percent (provided the fre-
quency variation does not exceed five percent).

Motors rated 200 volts are designed for use on
208-volt systems.

Operation of a motor rated 230 volts on a 208-
volt system is not recommended because utilization
voltages are commonly encountered below the minus
10 percent tolerence on the voltage rating for which
the motor is designed. Such operation will generally
result in excessive overheating and serious reduc-
tion in torques. (National Electrical Manufacturers
Association.)

LUBRICATION

Motors with oil-lubricated bearings are shipped
without oil. Before starting the motor, fill each

e STATOR PIN

ROTOR PUNCHINGS
AIR GAP

STATOR PUNCHINGS

ROTOR CAST END
RING

AIR DISCHARGE

ROTOR CAST FAN

rf— STATOR WINDING
AIR DEFLECTOR
SCREEN

OIL SLEEVE

e AIR INLET

OlL METERING HOLE /

BEARING LOCKNUT
AND LOCKWASHER

Fig. 4. Typical bottom bearing construction for 3000- and 3600-rpm motors in frames B444 — B445




Vertical, High-thrust Induction Motors, GEH-3291E

.

e I
UPPER(THRUST) X
BEARING FACE TO <
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THRUST BEARING
LOCKNUT %
AND LOCKWASHER

£— THRUST BEARING
= CLAMP RING

VENT PASSAGE
(LARGER 3600 RPM
ONLY)

Fig. 5. Upper end of a typical solid-shaft motor which must withstand continuous up-thrust with DF-

mounted bearings

reservoir to the standstill level shown on the sight
gage. Use only the oil specified on the lubrication
nameplate or the lubrication instructions supplied
with each motor. Exercise care to keep dirt out
of the lubricant and bearing housing. When filling
for storage, fill to the maximum level shown on the
gage or until the oil overflows at the filler hole.
Before operating the motor, drain this oil and refill
as instructed above.

All grease-lubricated bearing housings are
packed with the proper amount of General Electric
grease before leaving the factory and will not re-
quire regreasing until they have been in service for
a time.

See instructions under MAINTENANCE for re-
lubrication recommendations.

OPERATION

Check electrical connections. Be sure that the
drain plugs of oil-lubricated bearing housings are
tight, and that the reservoirs are filled with oil.

When possible, leave the motor disconnected from
the load for the initial start. In the case of hollow-
shaft motors, this check should occur before instal -
ling the pump shaft. First, make sure that the rotor
turns freely. Then operate the motor without load
for about an hour to test for excessive vibration and
for any unusual, localized heating in the bearings
and windings.

To reverse the direction of rotation of a three-
phase motor, interchange any two line leads; to
reverse direction of atwo-phase motor, interchange
T1 and T3.

Operate the motor under load and check current.
Do not exceed steady value of nameplate amperes
times service factor.

MAINTENANCE

WARNING: BEFORE INITIATING MAIN -
TENANCE PROCEDURES, DISCONNECT
ALL POWER SOURCES TO THE MA-
CHINES AND ACCESSORIES AND COM-
PLETELY DISCHARGE ALL PARTS AND
ACCESSORIES WHICH MAY RETAIN
ELECTRIC CHARGE. FAILURE TO COM -
PLY MAY RESULT IN SEVERE PER-
SONAL INJURY OR DEATH.

INSPECTION

A systematic inspection should be made at
regular intervals, depending on service and op-
erating conditions.

CLEANLINESS

Keep both the interior and exterior of the motor
free from dirt, oil, and grease. Open motors should
be kept as dry as possible, and, if operating in
dirty places, they should be disassembled periodi-

¢cally and thoroughly cleaned.

Motors may be blown out with dry, compressed
air of moderate pressure. However, cleaning by
suction is preferred due to the possibility of water
in the compressed air lines and the danger of
blowing metal chips into the insulation with com-
pressed air.
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Screens and coversare providedasnecessary for
protection of the equipment and personnel. All
screens must be kept free of dirt and debris to
ensure proper ventilation and maintainedin place for
protection of personnel.

The condition of the non-reverse coupling should
be checked periodically by removing the top cap. If
dirt has causedthe action of the pinsto become slug-
gish, the pin carrier should be removed, disassem-
bled, and thoroughly cleaned with a suitable solvent.
The parts should then be dried and reassembled in
accordance with the instructions given under IN-
STALLATION, COUPLINGS.

Sometimes, after a long period involving frequent
stops and starts, the surface of the holes in the pin
carrier becomes polished, so that friction forces
will no longer hold the pins clear of the ratchet teeth
when the motor is running. This condition can be
remedied by roughing these surfaces with a piece of
emery paper wrapped around a rod.

Whenever the dismantling of couplings is neces-
sary, the use of witness marks will assure a bal-
anced condition when reassembly is complete.

RELUBRICATION

Motors covered by these instructions have oil-
lubricated upper (thrust)bearingsand grease-lubri-
cated lower (guide) bearings except for 3000- and
3600-rpm motors in frames B444TPthrough B445TP
which employ oil lubrication for both bearings.

Grease-lubricated Bearings

The housings of grease-lubricated bearings are
packed at the factory with long-life grease. The oil
in this grease will ultimately become depleted, and
it will be necessary to regrease at an interval dic-
tated by the severity of service.

Since under normal conditions guide bearings in
vertical motors carry relatively light loads, the
initial grease pack will usually last for many years.
Then a small amount of grease can be added through
the fitting located in the lower bearing cap.

Whenever the motor is disassembled for general
cleaning and reconditioning, clean the housing of old
grease with a suitable solvent and dry thoroughly.
Refer to the mixture described under 'Insulation
Care.'" Pack the cavity above the bearing with new
grease until approximately two-thirds full before
reassembling.

For best results use GE long-life grease (No.
D6A2C5) and take care to exclude dirt from the
bearing housing and lubricant.

Oil-lubricated Bearings

Maintain proper lubrication by checking the oil
level periodically and adding oil when necessary.
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Because of the initial clearing action of the bearing
and the expansion of the oil as it comes up to op-
erating temperature, the oil level will be higher
after the motor has been in operation for a while
than it is with the motor at standstill. The normal
level, with the motor stopped and the oil cold, is
one-eighth inch below the center of the sight gage.
Both the standstill level and operating range are
marked on the gage.

Overfilling should be avoided not only because of
the possibility that expansion may force the oil over
the oil sleeve and into the motor, but also because too
high an operating level prevents the bearing from
clearing itself of excess oil. The resultant churning
can cause extra loss, high temperatures, and
oxidized oil. If, during operation, the oil level goes
above the maximum shown on the sight gage, drain
enough oil to bring the level back within the op-
erating range.

Do not permit the operating level to fall below
the minimum shown on the gage. Should it ever be-
come necessary to add excessive amounts of make-
up oil, investigate immediately for oil leaks.

Change oil at regular intervals. The time between
oil changes depends upon the severity of operating
conditions and, hence, must be determined by the
motor user. Two changes a year is average, but
special conditions such ashighambient temperature
may require more frequent changes. Avoid operating
motor with oxidized oil.

Select the proper grade of oil from the lubrica-
tion nameplate or the special lubrication instructions
which accompany each motor. A good grade, oxida-
tion-corrosion inhibited turbine oil having a viscosity
of 150 SUS at 100 F and 45 SUS at 210 F is usually
specified for ball bearings and is covered by GE
Specification D6B6A. Atagattachedtothe motor lists
specific recommendations.

Operation in ambient temperatures that arenear
or below freezing may require preheating the oilor
the use of a special oil.

Oil-lubricated bearing housings are provided with
large settling chambers in which dust, dirt, and
sludge collect. Unless the oil has been permitted to
oxidize, the draining of the old oil during regular
changes will usually provide sufficient cleaning
action.

Whenever the motor is disassembled for general
cleaning and reconditioning, the bearing housing may
be washed out with a suitable cleaning solvent. Re-
fer tothe mixture described under "Insulation Care."
Be sure that the oil metering hole is clear, and then
dry the housing thoroughly before reassembly.
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END-PLAY ADJUSTMENT

Standard high-thrust motors are designedto with-
stand only momentary up-thrust. This up-thrust,
which can exist for a few seconds during starting, is
taken by the guide bearing. To prevent the thrust
bearing from losing radial stability during this time,
the motor end-play is limited to a small amount by
positioning the motor shaft nut. This adjustment is
made at the factory and need not be disturbed on a
new motor. However, should the motor be dis-
assembled for any reason, the adjustment must be
made upon reassembly to avoid damaging the bear-
ings. The procedure depends upon the type of thrust
bearing.

Refer to Fig. 2. When the motor shaft nut is tight-
ened, the rotor, shaft, and lower bearing are drawn
up until the outer ring of the lower bearing bears
against its cover. Note that the shoulder onthe shaft
under the lower-half coupling is purposely located
so that the coupling does not seat against it. Further
tightening of the nut preloads the bearings.

The best way to position the nut is by trial, using
an indicator between the lower-half couplingand top
end shield, and lifting the rotor to check the end-play
after each setting of the nut until between 0.002 and
0.005 inch is obtained. The nut shouldthen be locked
with its lockwasher.

If equipment is not available to use this method,
the following procedure may be employed. Tighten
the motor shaft nut carefully untilall end-play is re-
moved and the rotor just fails to turn freely. Then
back the nut off one-sixth turn and lock with its
washer. An assembly nameplate giving this informa-
tion is mounted on the motor.

Motors which must withstand continuous up-thrust
have a somewhat different construction. The upper
(thrust) bearing is arranged to take this up-thrust,
and it consists of angular-contact thrust bearings
arranged for face-to-face (DF) mounting. (See
Fig. 5.) The inner rings are locked on the lower-
half coupling with a nut and the outer rings are
clamped in the end shield with a ring,.

The shaft shoulder under the lower-half coupling
is so located that the coupling seats on it before the
lower bearing comes up against its cover. No special
adjustment is necessary when reassemblingthis type
of motor, and the motor shaft nut can be pulled down
tight and locked. The end.play of motors using DF-
mounted bearings will then be very small,

BEARING REPLACEMENT

In general, replacement bearings should be of
the same type, and installed in the same relative
position, as the original bearings.
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When removing bearings, apply steady, even
pressure parallel to the shaft or lower-half coupling
and at a right angle to the bearing. Apply this pres-
sure to the inner race whenever possible. Angular-
contact bearings which have failed, and are espe-
cially tight on the coupling, will sometimes yield to
the following procedure. Separate the bearing by
forcing the outer race over the balls. Then with a
torch apply quick heat to the inner race while also
applying pulling pressure.

Angular-contact bearings which areto be stacked
together should have their high points of eccentricity
(indicated by a burnished spot on the inner race)
lined up. All bearings should be of same manufacture
and of the type that permits stacking.

Some motors are supplied with removable spacer
rings under the outer race of the thrust bearing so
that the thrust capacity can be increased by adding
an extra bearing or bearings. When these bearings
are installed, the high points of eccentricity should
be lined up with the keyway in the lower-half coupling.
If the original bearings have been in service, they
should be replaced at the time this conversion is
made.

INSULATION CARE

Whenever the motor is disassembled, the wind-
ings should be given a thorough inspection andthe in-
sulation cleaned, if necessary, usinga cloth or brush
wet with a suitable cleaning solvent.

The cleaning fluid used to clean the coils must
have grease-dissolving properties, but must not
affect the electric insulation or varnish. Many clean-
ing fluids in common use, which are suitable with
respect to the foregoing, may be extremelyhazard-
ous because of their toxicity, inflammability, or both.
The following mixture is a suitable solvent for clean-
ing windings, bearings, and the bearing housing.

25 percent methylene-chloride (if unavailable,
trichlorethylene may be substituted)
70 percent Stoddard solvent (petroleum spirits)
5 percent perchlorethylene

WARNING: WHEN USING THE ABOVE
CLEANING FLUID, THE AREA MUST BE
WELL VENTILATED AND SMOKING OR
OPEN FLAMES PROHIBITED. FAILURE
TOCOMPLY CANRESULT IN PERSONAL
INJURY OR DEATH.

For best results, the windings should then be
varnished with an air-drying varnish, More thanone
coat may be required, depending on the condition
of the winding.
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The General Electric Company can furnish in-
sulating varnish best suited for definite operating
conditions. Consult the nearest General Electric
sales office.

WOUND-ROTOR MOTORS

COLLECTOR RINGS

Keep the rings clean and maintain their polished
surfaces. Ordinarily, the rings will require only
occasional wiping with a piece of canvas or non-
linting cloth. Do not let dust or dirt accumulate
between the collector rings.

BRUSHES

The brushes should move freely in the holders,
and at the same time make firm, even contact with
the collector rings.

When installing new brushes, fit them carefully
to the collector rings. Be sure that the pigtail con-

ductors are securely fastened to, and make good
contact with, the brush holders.

CAUTION: DURING STARTING, EXTER-
NAL RESISTANCE MUST BE PROVIDED
IN THE SECONDARY CIRCUIT TO PRE-
VENT HIGH INRUSH CURRENT WHICH
WOULD DAMAGE THE COLLECTOR
RINGS AND BRUSHES.

RENEWAL PARTS

When ordering parts, give description and state
quantity of parts desired, together with the name-
plate rating, model, and serial number of the motor.
For couplings, also specify the type, bore, andkey-
way size.

Requests for additional copies of these instruc-
tions or inquiries for specific information should be
addressed to the nearest sales office of the General
Electric Company.
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DEPARTMENT OF THE NAVY N62470-71-B-0525
NAVAL FACILITIES

ENGINEERING COMMAND NAVFAC
SPECIFICATION

NO. 05-71-0525

ADDENDUM NO. 2

REPAIR WELL BA-110, ONSLOW BEACH
at the

Marine Corps Base, Camp Lejeune, North Carolina

| DIVISION 1. GENERAL REQUIREMENTS

SECTION 1A. GENERAL PARAGRAPHS

| 1A.10x Minimum wage rates and other labor standards. Delete the first
sentence in its entirety beginning with "The minimum wages...." and sub-

| stitute the following sentences in lieu thereof: '"The Contractor shall pay
mechanics and laborers employed or working directly upon the site of the
work wage rates not less than those contained in the wage determination
decision of the Secretary of Labor No. AK-17,094. Rates for General Build-
ing Construction apply to this contract." A copy of the Secretary of Labor
Decision No. AK-17,094 is attached to this addendum.

NOTICE

' Fach bidder shall refer in his bid to all addenda;
r failure to do so may constitute an informality in
the bid.

| Camp Lejeune, North Carolina

W. F. RUSSELL, CAPT, CEC, USN
Officer in Charge of Construction

f
|
E AS BUILT 26 April 1971

DATEc-5 foi . o ol YD z 2
7 05-71-0525 - 1

|
| é%,,,ﬂ oB - DD NO. 2
| INSPECTOR

CONTRACTOR

EdCLOsURE ()






DEPARTMENT, AGENCY, OR BUREAU DECISION NO. 67 -NC -1 -¥%
Dept. of the Na Naval Facilities Engineering Command AK-17094 BASIC
LOCATION OF PROJECT (CITY OR OTHER DESCRIPTION L‘_“) DATE OF DECISION BUILDING CONSTRUCTION (continued) HOURLY FRINGE BENEFITS PAYMENTS
Camp Lejeune and New River 4-13-71 RATES H & W PENSIONS VACATION APP.TR
STATE COUNTY EXPIRES
North Carolina Ons low 8-10-71 Hoist, double drum 1.875
DESCRIPTION OF WORK: SUPERSEDES DECISION NO. Mechanics and Piledrivers 2.00
General building construction, heavy and highway. Pavers, trenching machines & truck cranes 2.125
Rollers, earth 1.75
67 - NC -1 -Y Scrapers, wheel type 2.00
BASIC Tractors with attachments 2.50
BUILDING CONSTRUCTION HOURLY FRINGE BENEFITS PAYMENTS Tractors without attachments 1.875
RATES H & W __PENSIONS VACATION APP. TR
Asbestos workers $5.50 35 WELDERS - receive rate prescribed for craft
Boilermakers 6.25 .30 .50 .01 performing operation to which welding
Boilermakers helpers 6.00 .30 .50 .01 is incidental.
Bricklayers 4.45
Carpenters 2.98 Paid Holidays (where applicable):
Cement masons 3.00
Electricians 3.00 A-New Years' Day; B-Memorial Day; C-Independence Day; D-Labor Day; E-Thanksgiving
Elevator constructors 5.12 l7 .185 1%+a+b .005 Day; F-Christmas Day.
Elevator constructors' helpers 3.58 .17 .185  1%+a+b .005
Elevator constructors' helpers (prob.) 2.56 FOOTNOTES :
Glaziers 2.25 a - Employer contributes 4% of basic hourly rate for 5 years or more of service
Ironworkers, structural, ornmamental & or 2% basic hourly rate for 6 months to 5 years of service as vacation pay
" Reinforcing 2.75 credit.
LABORERS : b - Holidays: A through F.
Air tool operator (jackhammer, vibrator), 1.75
Mason tender b A 2.15 10 ST
Pipelayers 1.75 sl e S
Lathers 4.60 .01
Marble setters, tile setters & terrazzo PER_HOWR EER HOUR
workers 3.00
Marble setters' helpers, tile & terrazzo :iigﬁgg‘us, MANHOLE 3-':2(2)5 PWAEIIlt gg:gRESSOR(SWERATORS' $1.60
W i e CARPENTERS 1.70 BACKHOE 2.00
¥ CEMENT FINISHERS 1.875 BULLDOZERS 2.375
Brush 2.78 & FORM SETTERS 2.00 CRANES, DERRICKS, DRGLS . 2.75
Piasterdrs e Al IRON WORKERS, REINF . 1.75 CONCRETE PAVER OPERATOR 2.00
Plumbers 5:32 & 13 -10 AL LABORERS : FRONT END LOADER 1.75
Roofers Lshd Laborers, unskilled 1.60 GRADALL 1.875
Sheet metal workers s Air Tool Operators 1.60 MECHANTC 1.60
Soft floor layers izt Mason Tenders 1.60 MOTOR GRADERS 1.75
Sprinkler fitters 4.425 .11 .10 .02 Mortar Micats 1.60 PUMPS 1.60
Steamfitters 5.25 .15 - -0 Pipelayers, Conc. & Clay  1.60 ROLLERS 1.60
Truck drivers 1.75 P Asphalt Rakers 1.60 SCRAPERS 2.50
POWER EQUIPMENT OPERATORS: : Mechanic 2.00 SHOVELS 2.125
Backhoes & shovels 2.25 PAINTERS, BRUSH 1.75 TRACTORS, WHEEL TYPE FARM 1.60
Bulldozers 2.25 RAKERS (ASPHALT) 1.60
Cableway, derricks, boom hoists & TRUCK DRIVERS 1.60
Draglines . 2.125 &
Cranes 3.75 Welders - Rate for craft
Dredging and other floating equipment 2.25
Front end loaders & motor graders 2.00 Page 2 of 4
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1-N.C.-3-C

AK-17094

.

BASIC

HOURLY RATES

BASIC
URLY

AY CONSTRUC

HI

HIGHWAY CONSTRUCTION

POWER EQUIPMENT OPERATORS (Cont'd)

$ 3.00

Crane, backhoe, dragline & shovel

2.10
2.35
3.00
2.59
2.97
2.75
3.63
2.60
3.00
2.60
2.75
2.00
3.58
2.52
3.75
3.00
2.49
3.33
2.25
3.85
2.80

$ 2.52

Asphalt laydown man

Asphalt raker

3.00
1.85
2.25
3.00
2.60
2.50
2.82
2.50
2.35
3.25
3.00
1.93
2.00
2.22
2.61

3.13

3.00
2.78
2.79
2.75

2.15

2.00
2.51

3.15

1.80

1 yard and under
Over 1 yard
Crusher feeder
Curb machine operator
Drill operator
Greaseman
Hydro seeder
Loader

Builder-curb & gutter, etc.
Carpenters

Concrete finisher

Concrete rubber

Electrician

Carpenter helper
Fireman

Formsetter road

Groundman

2.16
2.20
2.75
2.25
3.00

Motor grader (rough grade)

Pilot vehicle
Power tool

Roller
Tractor operator (utility)

Motor grader (fine grade)
Tug boat operator

Weighman, truck scales

Machine-concrete curing
Truck drivers:

Mixer box
Siggle-rear axle
Multi-rear axle

Tractor, crawler
Concrete

Subgrade machine

Roller (finish
Sweeper

Rotary drill

Scraper
Screed, asphalt

Stone spreader
Heavy duty

Welder

2,38 °
3.00

Concrete finishing machine
Concrete paving machine
Concrete plant operator

Asphalt plant helper
Concrete saw

Asphalt distributor
Bulldozer

Asphalt paver
Bulldozer (utility)

Asphalt plant
Concrete spreader

POWER EQUIPMENT OPERATORS :

Ironworker, reinforcing

Laborer, common

Linemen

Piledriver leadsman

‘Pipelayer
Powderman

Painter, bridge

Mechanic

. Mechanic helper

Oiler
Painter

U. S. DEPARTMENT OF LABOR
OFFICE OF THE SECRETARY
WASHINGTON

AK-17094
DECISION OF THE SECRETARY

This case is before the Department of Labor pursuant to a request for a
wage predetermination as required by law applicable to the work deseribed.

A study has been made of wage conditions in the locality and based on in-
formation available to the Department of Labor the wage rates and fringe pay-
ments listed are hereby determined by the Secretary of Labor as prevailing for
the described classes of labor in accordance with applicable law.

This wage determination decision and any modifications thereof during the
period prior to the stated expiration date shall be made a part of every con-
tract for performance of the described work as provided by applicable law and
regulations of the Secretary of Labor, and the wage rates and fringe payments
contained in this decision, including modifications, shall be the minimums to
be paid under any such contract by contractors and subcontractors om the work.

The contracting officer shall require that any class of laborers and mech-
anics which is not listed in the wage determination and which is to be employed
under the contract, shall be classified or reclassified conformably to the wage
determination, and a report of the action taken shall be sent by the Federal
agency to the Secretary of Labor. In the event the interested parties cannot
agree on the proper classification or reclassification of a particular class of
laborers and mechanics to be used, the question accompanied by the recommenda-
tion of the contracting officer shall be referred to the Secretary for determi-
nation.

Before using apprentices on the job the contractor shall present to the
contracting officer written evidence of registration of such employees in a
program of a State apprenticeship and training agency approved and recognized
by the U.S. Bureau of Apprenticeship and Training. In the absence of such a
State agency, the contractor shall submit evidence of approval and registration
by the U.S. Bureau of Apprenticeship and Training.

The contractor shall submit to the contracting officer written evidence of
the established apprentice-journeyman ratios and wage rates in the project area,
which will be the basis for establishing such ratios and rates for the project
under the applicable contract provisions.

Fringe payments include medical and hospital care, compensation for injuries
or illness resulting from occupational activity, unemployment benefits, life
insurance, disability and sickness insurance, accident insurance (all designated
as health and welfare), pemsions, vacation and holiday pay, apprenticeship or
other similar programs and other bona fide fringe benefits.

By direction of the Secretary of Labor,
/s/ Alfred L. Ganna
ALFRED L. GANNA, Director

Division of Wage Determinations
Workplace Standards Administration
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DEPARTMENT OF THE NAVY N62470-71-B-0525
NAVAL FACILITIES
ENGINEERING COMMAND NAVFAC
SPECIFICATION
NO. 05-71-0525

ADDENDUM NO. 1

REPAIR WELL BA-110, ONSLOW BEACH
at the

Marine Corps Base, Camp Lejeune, North Carolina

On Page 2:

Under "CONTENTS', add the following new Division:
"8. Finishes

SECTION

8A. Field Painting'.

DIVISION 1. GENERAL REQUIREMENTS

SECTION 1A. GENERAL PARAGRAPHS

1A.9 Information required of the Contractor. Immediately following
this paragraph, add the following new paragraph and renumber the succeeding
paragraphs accordingly:

"1A.10x Minimum wage rates and other labor standards. The minimum wages
required to be paid mechanics and laborers employed directly upon the site
of the work will be attached to this specification by an addendum upon the
determination of such minimum wages. Other requirements and information are
mon

contained in the section entitled "Additional General Paragraphs’.

At the end of "DIVISION 7. ELECTRICAL", add the following new Division:

"DIVISION 8. FINISHES

"SECTION 8A. FIELD PAINTING

"gA.1 Applicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the references

05-71-0525 - 1
ADD. NO. 1







~

thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification):

Government Specifications and Standards.

NAVDOCKS P-309 (January 1966) The Application of Color to Shore Establish-
ment.

"8A.2 General requirements. Surfaces to be painmted shall be thoroughly
clean and shall be dry when the paint is applied. Interior areas shall be
broom clean and dust free before and during the application of any painting
materials. Paint colors not specified otherwise shall be as directed. Sur-
faces of steel to be embedded in concrete shall not be painted. Succeeding
coats of the same type and/or color of paint shall vary sufficiently from
the color of the preceding coat to permit ready identification. Damaged
painting shall be retouched before the succeeding coat is applied. Finished
surfaces shall be smooth, even, and free from defects. The number of paint
coats specified shall be in addition to the shop-priming coats. Storage of
paints and paint materials and the mixing of paints shall be restricted to
the locations directed. Cleaning and painting shall be so programmed that
dust and other contaminants from the cleaning process will not fall on wet,
newly painted surfaces.

"8A.3 Workmanship shall be first class in every respect. Paint, enamel,
and varnish finish shall be applied carefully with good clean brushes. The
work shall be so conducted as to avoid damage of other surfaces and public
and private property in the area; any damage thereto shall be made good by
the Contractor at his expense. Sufficient time shall be allowed between
coats to assure thorough drying, and each coat shall be in proper condition
before the next coat is applied; sanding and dusting, as necessary to pro-
duce finishes free of visible defects, shall be performed; varnish shall
be sanded between coats. Finish coats shall be smooth and free from runms,
sags, or other defects. Each coat of paint shall be of sufficient thick-
ness to cover completely the previous coat or surface. Interior paint may
be applied at any time provided the surfaces to be painted are dry and the
temperature can be kept above 45 degrees F. during the application of ordi-
nary paints, and betwcen 65 degrees F. and 95 degrees F. during the appli-
cation of enamels.

"8$A.4 Preparation of surfaces. All dirt, rust, scale, loose particles,
disintegrated paint, grease, 0il, and other deleterious substances shall be
removed from all surfaces which are to be painted or otherwise finished.

"8A.5 Painting interior metal surfaces. Shop priming coats and factory
applied coatings, where damaged, shall be touched up with the same material
used for the shop or factory coatings before additional paints are applied.
Any surfaces not shop or factory primed shall be primed with zinc-chromate

05-71-0525 - 2
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primer prior to finish painting. Surfaces fully factory finished, that is,
having finish coatings in addition to the prime coating, shall be restored
to their original finished condition wherever damaged and additional paint-
ing will not be required.

"gA.5.1 Primed metal surfaces shall be given two coats of gloss enamel.

"gA.5.2 Varnished piping, valves, and fittings shall be given one prime
coat of aluminum paint and two coats of gloss enamel .

"gA.5.3 Electrical switches and control panels shall be color painted
to conform to NAVDOCKS P-309, The Application of Color to Shore Establish-
ment requirements. Zinc-coated electric conduit, boxes and fittings do not

require painting.

"8A.6 Clean-up. Paint shall be removed immediately where spilled or
spattered on surfaces adjacent to the work, including fixtures, glass and
fittings. The premises shall be kept free at all times from accumulation
of waste material and rubbish resulting from the work, and upon completion
of the work, all tools, scaffolding, surplus material and rubbish shall be
removed and the premises left clean.”

NOTICE

Each bidder shall refer in his bid to all addenda;
failure to do so may constitute an informality in
the bid.

Camp Lejeune, North Carolina

W. F. RUSSELL, CAPT, CEC, USN
Officer in Charge of Construction
5 April 1971

05-71-0525 - 3
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NOTICE: N62470-71-B-0525
Bids to be opened at 2:00 p.m., e.d.s.t.

MAY 13 1971 at the Office of NAVFAC
Officer in Charge of Construction SPECIFICATION
Jacksonville, North Carolina Area NO. 05-71-0525

Building 1005, Marine Corps Base
Camp Lejeune, North Carolina 28542

REPAIR WELL BA-110, ONSLOW BEACH
at the

Marine Corps Base, Camp Lejeune, North Carolina

Appropriation: 1711106.2720

A priotity rating will apply to this contract upon award. The Contractor
shall follow the provisions of DMS Reg. 1 and all other applicable regula-
tions and orders of Business and Defense Services Administration in obtain-
ing controlled materials and other products and materials needed to perform
this contract.

All questions concerning the plans and specifications occurring prior to
bid opening shall be presented to the Director of Design Division, Public
Works Department, Building 1005, Marine Corps Base, Camp Lejeune, North
Carolina, telephone, Jacksonville, North Carolina, 346-2111, extension
5668, area code 919. Questions requiring interpretation of drawings and
specifications must be submitted at least 7 days before bid opening.
Interpretations or modifications to specifications made as a result of
questions will be made by addendum only, and unless so done, all bidders
should base their bids on the plans and specifications as issued.

All questions pertaining to bidding and for pPrior appointment to inspect
the site of the work before bid opening shall be presented to the Officer
in Charge of Construction, Jacksonville, North Carolina Area, Building
1005, Marine Corps Base, Camp Lejeune, North Carolina, telephone,
Jacksonville, North Carolina, 346-2111, extension 2581, area code 919.

The Government forms and Bureau of Yards and Docks/NAVFAC standard speci-
fications may be obtained or examined at the Public Works Office, Building
1005, Marine Corps Base, Camp Lejeune, North Carolina. Federal and Military

specifications and other non-Government materials referred to may be examined

at the Public Works Office. Federal and Military specifications may be
obtained from the Commanding Officer, Naval Publications and Forms Center,
5801 Tabor Avenue, Philadelphia, Pennsylvania 19120, telephone 697-3321,
area code 215; requests for copies of the specifications should indicate
the contract for which required.

05-71-0525 - 1




CONTENTS

DIVISION

1.

General Requirements

SECTION

1A. General Paragraphs

1B. Additional General Paragraphs
1C. Bids

Site Work
SECTION

2A. Demolition
2B. Earthwork

Concrete
SECTION
3A. Concrete Construction

Metals, Structural and Miscellaneous
SECTION
4A. Miscellaneous Metal Work

Special Construction
SECTION
5A. Prefabricated Metal Building

Mechanical

SECTION

6A. Well Construction

6B. Well Pumping Equipment
6C. Piping

Electrical

SECTION

7A. Interior Electrical
7B. Exterior Electrical
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DIVISION 1. GENERAL REQUIREMENTS

SECTION 1lA. General Paragraphs
1B. Additional General Paragraphs
1C. Bids

SECTION 1A. GENERAL PARAGRAPHS

1A.1 General intention. It is the declared and acknowledged intention
and meaning to provide and secure the repairing of raw water well, BA-110,
Onslow Beach, complete and ready for use.

1A.2 General description. The work includes the provision of one new
gravel-wall well, complete with prefabricated metal well house, pumping
equipment, piping, connections to existing water supply mains, electrical
work and other related work. The work further includes the removal of
existing well house and foundations, pumping equipment, piping, wiring
and other electrical devices and capping existing well.

1A.3 Location. The work shall be located at the Marine Corps Base,
Camp Lejeune, North Carolina, approximately as shown. The exact location
will be indicated by the Officer in Charge.

1A.4 Commencement, prosecution and completion of work. The Contractor
will be required to commence work under this contract within 10 calendar
days after the date of receipt by him of notice to proceed, to prosecute
said work diligently, and to complete the entire work ready for use within
120 calendar days after date of receipt of a notice of award or any other
communication authorizing the Contractor to proceed. The time stated for
completion shall include final cleanup of the premises.

1A.5 Liquidated damages. In case of failure on the part of the Con-
tractor to complete the work within the time fixed in the contract or any
extensions thereof, the Contractor shall pay to the Government as liquidated
damages pursuant to Clause 5 of Standard Form 23-A the sum of $20 for each
day of delay. (See also section entitled ''Additional General Paragraphs'.)

1A.6 Drawings accompanying specification. NAVFAC Drawing No. 1244059,
""Plan and Details", accompanies this specification and is a part thereof.

The drawing is the property of the Government and shall not be used for any
purpose other than that contemplated by the specification.

1A.7 Factory inspection. (See Clause 10 of Standard Form 23-A and
Clause 26 of form NAVFAC 4-4330/5.) Factory inspection of material and
equipment for which tests at the place of manufacture are required may be
waived at the option of the Government, if notarized copies of factory
reports are furnished that show compliance with the specification

05-71-0525 - 3
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requirements. The Government reserves the right to charge to the Contrac-
tor any additional cost of Government inspection and tests when materials
and equipment are not ready at the time inspection and tests are requested
by the Contractor.

1A.8 Samples. As soon as practicable, and before installation, submit
for approval samples of such materials and equipment as may be required,
whether mentioned specifically herein or not.

1A.9 Information required of the Contractor. Specification MIL-D-1000
shall be used as a guide, and its use is encouraged, for all drawings and
data submitted by the Contractor. Conformance to the provisions of speci-
fication MIL-D-1000 is not mandatory for maps, sketches, presentation
drawings, perspectives, renderings, and all other drawings not requiring
Naval Facilities Engineering Command drawing numbers. Submit for approval,
and in accordance with Clause 67 of NAVFAC 4-4330/5, such drawings, catalog
cuts, and/or descriptive data as may be required. Shop drawings shall be
submitted and approval obtained before commencing the fabrication of the
work. Other data requested shall be submitted and approval obtained prior
to installation of the item or associated items. Information shall include,
but not be limited to, the following:

1. Prefabricated metal building - manufacturer's data and shop
drawings.

2, Well pump - manufacturer's data, showing dimensions, details
of construction, H.P. requirements, make and
H.P. rating of motor and pump characteristic
curve.

3. Aasxiliary gasoline engine - manufacturer's data, showing
dimensions, details of construction, acces-

sories and characteristic curve,

4. Right angle gear drive - shop drawings and manufacturer's
data.

5. Air release valve - manufacturer's data.

6o Power panel - manufacturer's data and electrical charac-
teristics.

7. Motor starter - manufacturer's data and electrical
characteristics.

8. Battery charger - manufacturer's data.
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1A.10 North Carolina Sales and Use Tax is required. (See also

section entitled "Additional General Paragraphs'.)

~1A.11 Paragraph 1B.24 of Section 1B does not apply. Full size prints
will be furnished to the Contractor without charge.

1A.12 Identification. All catalog cuts, shop drawings, samples and
other data submitted for approval shall specifically identify the speci=-
fication paragraph or contract drawing by number where each item submitted
is required to be provided. All submittals shall be clearly marked in ink
to indicate the specific item(s) submitted for approval.

1A.13 Disposal of materials and debris. Salvageable material removed
from existing work shall be delivered as directed. Distance of haul shall
not exceed 8 miles. Upon completion of the work, the Contractor shall
remove all debris from the site. All debris shall be hauled to a Govern-
ment dump, a distance not exceeding 8 miles from the site of the work,
and placed where directed, and the premises shall be left free from all
litter and refuse; exterior grounds shall be left in a clean condition.

S o
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SECTION 1B. ADDITIONAL GENERAL PARAGRAPHS

1B.1 Form of contract. The contract will be executed on Standard Form
23, January 1961 edition, Construction Contract, and will include Standard
Form 19-A, April 1965 edition, Labor Standards Provisions; Standard Form
19-B, December 1965 edition, Representations and Certifications; Standard
Form 23-A, June 1964 edition, General Provisions; and Form NAVFAC 4-4330/5,
(Revised 1-70), Additional General Provisions.
Clause 3 and Clause 4 of Standard Form 23-A are deleted and the following *

new clauses substituted in lieu thereof:
"3. CHANGES

"(a) The Contracting Officer may, at any time, without notice to the
sureties, by written order designated or indicated to be a change order,
make any change in the work within the general scope of the contract, in-
cluding but not limited to changes:

"(i) in the specifications (including drawings and designs);
"(ii) in the method or manner of performance of the work ;

"(iii) in the Government-furnished facilities, equipment, materials,
services, or site, or

"(iv) directing acceleration in the performance of the work.

"(b) Any other written order or an oral order (which terms as used in this
paragraph (b) shall include direction, instruction, interpretation, or deter-
mination) from the Contracting Officer, which causes any such change, shall be
treated as a change order under this clause, provided that the Contractor gives
the Contracting Officer written notice stating the date, circumstances, and
source of the order and that the Contractor regards the order as a change order.

""(c) Except as herein provided, no order, statement, or conduct of the
Contracting Officer shall be treated as a change under this clause or entitle
the Contractor to an equitable adjustment hereunder.

"(d) If any change under this clause causes an increase or decrease in the
Contractor's cost of, or the time required for, the performance of any part of 5
the work under this contract, whether or not changed by any order, an equitable '
adjustment shall be made and the contract modified in writing accordingly:
Provided, however, That except for claims based on defective specifications, no
claim for any change under (b) above shall be allowed for any costs incurred
more than 20 days before the Contractor gives written notice as therein re-
quired: And provided further, That in the case of defective specifications for
which the Government is responsible, the equitable adjustment shall include any
increased cost reasonably incurred by the Contractor in attempting to comply
with such defective specifications. ‘

"(e) If the Contractor intends to assert a claim for an equitable adjust-
ment under this clause, he must, within 30 days after receipt of a written
change order under (a) above or the furnishing of a written notice under (b)
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above, submit to the Contracting Officer a written statement setting forth
the general nature and monetary extent of such claim, unless this period is
extended by the Government. The statement of claim hereunder may be inclu-
ded in the notice under (b) above.

; "(£) No claim by the Contractor for an equitable adjustment hereunder
shall be allowed if asserted after final payment under this contract.

"4. DIFFERING SITE CONDITIONS

"(a) The Contractor shall promptly, and before such conditions are dis-
turbed, notify the Contracting Officer in writing of: (1) Subsurface of latent
physical conditions at the site differing materially from those indicated in
this contract, or (2) unknown physical conditions at the site, of an unusual
nature, different materially from those ordinarily encountered and generally
recognized as inherent in work of the character provided for in this contract.
The Contracting Officer shall promptly investigate the conditions, and if he
finds that such conditions do materially so differ and cause an increase or
decrease in the Contractor's cost of, or the time required for, performance
of any part of the work under this contract, whether or not changed as a
result of such conditions, an equitable adjustment shall be made and the con-
tract modified in writing accordingly.

"(b) No claim of the Contractor under this clause shall be allowed unless
the Contractor has given the notice required in (a) above; provided, however,
the time prescribed therefor may be extended by the Government.

"(c) No claim by the Contractor for an equitable adjustment hereunder
shall be allowed if asserted after final payment under this contract."

Clause 5 of Standard Form 23-A is amended by adding the following sentence at
the end of paragraph (d): '"As used in this Clause 5(d)(l), the term "subcon-
tractors or suppliers’ means subcontractors or suppliers at any tier." The
first sentence of subparagraph (a) of Clause 19 of Standard Form 23-A is amen-
ded by deleting the works "and Executive Order 10582, December 17, 1954

(3 CFR Supp.)".

Clause 21 of Standard Form 23-A

(a) Clause 21 of Standard Form.23-A is amended by deleting references to
the President's Committee on Equal Employment Opportunity, Executive Order 10925
of March 6, 1961, as amended, and Section 303 of Executive Order No. 10925 of
March 6, 1961, as amended, and substituting therefor the Secretary of Labor,
Executive Order No. 11246 of September 23, 1965, and Section 204 of Executive
Order 11246 of September 24, 1965, respectively.

(b) Clause 21 of Standard Form 23-A is amended to insert after the refer-
ence to "Executive Order 10925" the following: 'or the clause contained in
Section 201 of Executive Order No. 11114".

(c) The following additional footnote is added to Clause 21 of Standard
Form 23-A: "In accordance with regulations of the Secretary of Labor, the
rules, regulations, orders, instructions, designations, and other directives
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issued by the President's Committee on Equal Employment Opportunity and those-
issued by the heads of various department or agencies under or pursuant to
any of the Executive Orders susperseded by Executive Order 11246, shall, to
the extent that they are not inconsistent with Executive Order 11246, remain
in full force and effect unless and until revoked or superseded by appropriate
authority. References in such directives to provisions of the superseded
orders shall be deemed to be references to the comparable provisions of
Executive Order 11246.

The following new clauses are added to form NAVFAC 4-4330/5(1-70):
"102. SUSPENSION OF WORK '

"(a) The Contracting Officer may order the Contractor in writing to
suspend, delay, or interrupt all or any part of the work for such period of
time as he may determine to be appropriate for the convenience of the Govern-
ment. ;

"(b) If the performance of all or any part of the work is, for an un-
reasonable period of time, suspended, delayed, or interrupted by an act of
the Contracting Officer in the administration of this contract, or by his
failure to act within the time specified in this contract (or if no time is
specified, within a reasonable time), an adjustment shall be made for any
increase in the cost of performance of this contract (excluding profit)
necessarily caused by such unreasonable suspension, delay, or interruption
and the contract modified in writing accordingly. However, no adjustment
shall be made under this clause for any suspension, delay, or interruption
to the extent (1) that performance would have been so suspended, delayed, or
interrupted by any other cause, including the fault or negligence of the Con-
tractor or (2) for which an equitable adjustment is provided for or excluded
under any other provision of this contract.

"(c) No claim under this clause shall be allowed (1) for any costs in-
curred more than 20 days before the Contractor shall have notified the Con-
tracting Officer in writing of the-act or failure to act involved (but this
requirement shall not apply as to a claim resulting from a suspension order), .
and (2) unless the claim, in an amount stated, is asserted in writing as soon N
as practicable after the termination of such suspension, delay, or interrup-
tion, but not later than the date of final payment under the contract." '

""103. MODIFICATION PROPOSALS-PRICE BREAKDOWN (1968 APR)

The Contractor, in connection with any proposal he makes for a contract
modification, shall furnish a price breakdown, itemized as required by the
Contracting Officer. Unless otherwise directed, the breakdown shall be
sufficient detail to permit an analysis of all material, labor, equipment,
subcontract, and overhead costs, as well as profit, and shall cover all
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work involved in the modification, whether such work was deleted, added

or changed. Any amount claimed for subcontracts shall be supported by

a similar price breakdown. 1In addition, if the proposal includes a time
extension, a justification therefor shall also be furnished. The proposal,
together with the price breakdown and time extension justification, shall
be furnished by the date specified by the Contracting Officer."

"104. EQUITABLE ADJUSTMENTS: WAIVER AND RELEASE OF CLAIMS

""(a) Whenever the Contractor, after receipt of notification of a
change made pursuant to the clause of this contract entitled "Changes"
or after affirmation of a constructive change thereunder, submits any
claim for equitable adjustment under that clause, such claim shall include
all types of adjustments in the total amounts to which that clause entitles
the Contractor, including but not limited to adjustments arising out of
delays or disruptions or both caused by such change. Except as the parties
may otherwise expressly agree, the Contractor shall be deemed to have
waived (i) any adjustments to which it otherwise might be entitled under
the aforesaid clause where such claim fails to request such adjustments, and
(ii) any increase in the amount of equitable adjustments additional to
those requested in its claim."

"(b) Further, the Contractor agrees that, if required by the Contracting
Officer, he will execute a release, in form and substance satisfactory
to the Contracting Officer, as part of the supplemental agreement setting
forth the aforesaid equitable adjustment, and that such release shall
discharge the Government, its officer, agents and employees, from any
further claims, including but not limited to further claims arising out
of delays or disruptions or both, caused by the aforesaid change ."

1B:2 Performance and payment bonds, executed on Standard Form 25, June
1967 edition, Performance Bond, and Standard Form 25-A, June 1964 edition,
Payment Bond, will be required as stipulated on the reverse side of Standard
Form 20, January 1961 edition, Invitation for Bids. The performance bond
shall specifically provide coverage for taxes imposed by the United States
which are collected, deducted, or withheld from wages paid by the Con-
tractor in carrying out the contract with respect to which such bond is
furnished.
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1B.3 Damages for delay. The Government will take no action pursuant
to Clause 5 of Standard Form 23-A, Liquidated damages, to terminate the
right of the Contractor to proceed or to assess liquidated or actual
damages where failure of the Contractor to complete the work within the
time specified is due solely to the operation of the Defense Materials
System and Priorities, provided the Contractor and his subcontractors
comply with the provisions of this System and the Contractor's lateness
in completion of the work is not otherwise caused by the fault or negli-
gence of the Contractor. Such delays will be excusable within the meaning
of Clause 5, and the Contractor will be entitled to a time extension by
reason thereof.

1B.4 Specifications and standards. The specifications and standards
referenced in this specification (including addenda, amendments, and er-
rata listed) shall govern in all cases where references thereto are made.
In case of difference between the referenced specifications or standards
and this specification or its accompanying drawings, this specification
and its accompanying drawings shall govern to the extent of such differ-
ence; otherwise, the referenced specifications and standards shall apply.
The requirements for packaging, marking, and preparation for shipment or
delivery included in the referenced specifications shall apply only to
materials and equipment that are furnished directly to the Government and
not to materials and equipment that are to be furnished and installed by
the Contractor. Unless specified otherwise in this specification, the
requirements included in referenced specifications are modified as follows:

Radio-interference suppression: Not required.

Fungus control: Not required.

Identification or name plate: Manufacturer's standard acceptable.

Technical publications: Manufacturer's standard acceptable.

Production test model: In lieu of tests performed on a production
test model, such tests, if required at the manufacturer's plant,
shall be performed on the equipment being furnished under this
specification.

When a number in parenthese is suffixed to a referenced Yards and
Docks/NAVFAC, Federal or Military specification or standard symbol, it
denotes the effective amendment or change to the document.

Referenced specifications or standards, other than Yards and Docks/NAVFAC,
Federal, and Military, are not available for distribution by the Department
of the Navy. Requests therefor should be made to the issuing organiza-
tion. They may be examined at the office where the bids are being received.

1B.5 Work outside regular hours. If the Contractor desires to carry
on work outside the regular hours or on Saturdays, Sundays, or holidays,
he shall submit application to the Officer in Charge, but shall allow
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ample time to enable satisfactory arrangements to be made by the Govern-
ment for inspecting the work in progress. At night he shall light the
different parts of the work in an approved manner.

1B.6 Optional requirements. Where a choice of materials and/or
methods is permitted herein, the Contractor will be given the right to
exercise the option unless stated specifically otherwise.

1B.7 Definitions. Where "as shown", "as indicated", "as detailed",
or words of similar import are used, it shall be understood that reference
is made to the drawings accompanying this specification unless stated |
otherwise. Where "as directed", "as required", "as permitted", "approved",
"acceptance'", or words of similar import are used, it shall be understood
that the direction, requirements, permission, approval, or acceptance of
the Officer in Charge of Construction is intended unless stated otherwise.
As used in this specification, "provide'" shall be understood to mean
"provide complete in place’, that is, "furnish and install". Where
"Bureau', ""Bureau of Yards and Docks', "NAVFAC" or words or phrases of
similar import appear in this specification, on the drawings, or in
documents referenced by the specification or the drawings, it shall be
understood to mean the '"Naval Facilities Engineering Command"'.

1B.8 Security requirements. No employee or representative of the
Contractor will be admitted to the site of the work unless he furnishes
satisfactory proof that he is a citizen of the United States, or if an
alien, his residence within the United States is legal.

1B.9 Methods and schedules of procedures. The work shall be executed
in a manner and at such times that will cause the least practicable distur-
bance to the occupants of the buildings and the normal activities of the
station. Before starting any work, the sequence of operations and the
methods of conducting the work shall have been approved.

1B.10 Approval of samples, cuts, and drawings. Matter submitted for
approval shall be accompanied by complete information concerning the mate-
rial, articles, and/or design proposed for use in sufficient detail to
show compliance with the specification, and shall be approved before in=-
corporation into the work. Approval thereof will not be construed as re-
lieving the Contractor of compliance with the specification, even if such
approval is made in writing, unless the attention of the Officer in Charge
is called to the noncomplying features by letter accompanying the submitted
matter. Partial submittals or submittals of less than the whole of any
system made up of interdependent components, will not be considered. Ap-
proval of drawings, cuts, and samples by the Officer in Charge shall not be
construed as a complete check or approval of the detailed dimensions, weights,
gauges and similar details of the proposed articles. The conformance of such
details with the contract requirements, together with the necessary coordina-
tion of dimensions and details between the various elements of the work and
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between the various subcontractors and suppliers, shall be solely the respon-
sibility of the Contractor, approval of submitted matter notwithstanding.

1B.11 Operation of station utilities. The Contractor shall not operate
nor disturb the setting of any control devices in the station utilities sys-

tem, including water, sewer, electrical and steam services. The Government
will operate the control devices as required for normal conduct of the work.
The Contractor shall notify the Officer in Charge, giving reasonable advance
notice when such operation is required.

‘1B.12 Examination of premises. Before submitting proposals, bidders
are expected to visit and inspect the site of the work and satisfy them-
selves as to the physical conditions at the site; the general and local
conditions, including availability of labor; the nature and extent of the
work; the character and effect of existing adjoining and/or adjacent work;
and other factors that can affect the cost of the performance of the con=-
tract to the extent that such information is reasonably obtainable.

1B.13 Changed conditions. Wherever changed conditions as defined in
Clause 4 of Standard Form 23-A are encountered, and wherever conditions ex=-
posed during the course of the work necessitate a change from quantities
indicated or specified as either estimated quantities or as a basis for
bids, whether or not provision for a change in price for such variation
is specified, the Officer in Charge must be notified in writing and
written directions to do so must be obtained before quantities stated
in the contract documents are exceeded.

1B.14 Protection and repairs. The Contractor shall comply with the
fire prevention requirements, security rules, and regulations of the ac-
tivity; and shall provide approved means necessary for the protection of
all Government and private property, including contents of buildings af-
fected directly or indirectly by his operations. All damage to Govern-
ment or private property, resulting directly or indirectly from the
Contractor's actions, shall be made good by him without expense to the
Government.

1B.15 Existing work damaged or otherwise affected by the Contractor's
operations shall be restored to a condition as good as existed before the
work was commenced, except where indicated or specified otherwise. Where
new construction adjoins, connects to, or abuts the existing work, the
junction shall be made in a substantial workmanlike and weathertight man-
ner as the case requires. All new work shall match, as nearly as practica-
ble, the existing adjoining and/or adjacent similar work unless indicated
or specified otherwise. Except where specifically designated as being
retained by the Government or to be reinstalled in the new construction,
all materials, fixed equipment, and debris resulting from demolition and
removal operations, shall be removed by the Contractor from the limits of
the Government reservation at such times during the progress of the work
as directed.
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1B.16 Layout of Work (January 1965). The Contractor shall lay out

his work from Government-established base lines and bench marks indicated
on the drawings and shall be responsible for all measurements in connection
therewith. The Contractor shall furnish, at his own expense, all stakes,
templates, platforms, equipment, tools, and materials and labor as may be
required in laying out any part of the work from the base lines and bench
marks established by the Government. The Contractor will be held respon-
sible for the execution of the work to such lines and grades as may be
established or indicated by the Officer in Charge of Construction. It
shall be the responsibility of the Contractor to maintain and preserve
all stakes and other marks established by the Officer in Charge of
Construction until authorized to. remove them. If such marks are des-
troyed, by the Contractor or through his negligence, prior to their
authorized removal, they may be replaced by the Officer in Charge of
Construction at his discretion. The expense of replacement will be
deducted from any amounts due or to become due the Contractor.

1B.17 Payrolls and affidavits. The Prime Contractor, subcontractor,
and sub-subcontractors will be required to submit a copy of each weekly
payroll together with a Contractor's Weekly Statement of Compliance cover-
ing the payroll to the Officer in Charge of Construction within seven days
after the regular payment date of the payroll period. The receipt of
these payrolls and statements is made a condition precedent to payment for
any amounts due under the contract.

1B.17.1 Payroll. The payroll shall be 4dentified by the name of the
Contractor, contract number, and the location of the site of the work.
Payrolls shall state accurately and completely for each employee, his name,
classification, social security number, rate of pay, daily and weekly hours
worked, wages earned, all deductions from such wages and the actual weekly
wages paid. Contractors are required to submit employee's address with the
payroll on which the employee's name first appears.

1B.17.2 Contractor's Weekly Statement of Compliance shall be executed
on the form furnished for the purpose by the Officer in Charge. Contrac-
tors shall list by title or name, all deductions made, omitting from the
listing the dollar amount of the deductions.

1B.17.3 A sworn affidavit accomplished by the Contractor, stating that
he and his subcontractors have complied with the labor standards provisions
of the contract, must accompany each request for reimbursement. Affidavit
form will be furnished by the Officer in Charge of Construction.

1B.18 Subcontractors and personnel. Promptly after the award of the
contract, the Contractor shall submit to the Officer in Charge of Construc=-
tion, in triplicate, a list of his subcontractors and the work each is to
perform. On this form shall appear the names of the key personnel of the
Contractor and subcontractors, together with their home addresses and tele-
phone numbers, for use in event of any emergency. From time to time as
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changes occur and additional information becomes available, the Contractor
shall amplify, correct, and change the information contained in previous
lists.

1B.19 Storm protection. Should warnings of winds of gale force or
stronger be issued, the Contractor shall take every practicable precau=-
tion to minimize danger to persons, to the work, and to adjacent property.
These precautions shall include closing all openings, removing all loose
materials, tools and/or equipment from exposed locations; and removing or
securing scaffolding and other temporary work.

1B.20 Safety requirements. A copy of the Department of the Army,
Corps of Engineers, ""General Safety Requirements', referenced in Clause
55 of form NAVFAC 4-4330/5, may be examined or obtained on application to
the office where the bids are being received. Prior to starting the work,
the Contractor shall meet in conference with representatives of the Officer
in Charge to discuss and develop mutual understandings relative to admini-
stration of the safety program.

1B.21 As-built drawings. On completion of the work, one print of
each of the drawings accompanying this specification shall be neatly and
clearly marked in red to show all variations between the construction ac-
tually provided and that indicated or specified in the contract documents,
and delivered to the Officer in Charge. Where a choice of materials and/or
methods is permitted herein, and where variations in the scope or character
of the work from the entire work indicated or specified are permitted either
by award on bidding items specified for that purpose or by subsequent change
to the contract, the as-built drawings shall define the construction actually
provided. The representation of such variations shall conform to standard
drafting practice and shall include such supplementary notes, legends, and
details as may be necessary for legibility and clear portrayal of the as-
built construction; the marked prints shall be subject to approval before
acceptance.

1B.22 Responsibility for testing. Where tests are specified to be
made by the Government, the Government will make the initial tests at its
expense. Should the initial samples fail to meet the requirements of the
specifications, all succeeding tests of additional samples shall be made by
an approved testing laboratory or agency at the expense of the Contractor.

1B.23 Schedule of prices. Unless otherwise specified in the section
entitled "General Paragraphs', upon receipt of a notice of award, the
Contractor shall prepare a detailed breakdown of the contract price, giving
the quantities of the various kinds of work and the unit and total prices
therefor. This breakdown shall be submitted promptly to the Officer in
Charge on form NAVDOCKS 83, revised August 1963, Schedule of Prices, in
octuplicate. The forms will be furnished by, and shall be executed in a
manner satisfactory to, the Officer in Charge of Construction. The sub-
mission of this breakdown will not affect the contract terms.
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1B.24 Prints furnished to Contractor. Five one-half size prints and
one set of full-size reproducibles of each drawing accompanying this spec~
ification will be furnished the Contrector without charge. Additional
prints and full-size prints required by the Contractor shall be reproduced
by him at his own expense.

1B.25 Priorities, allocations, and allotments. The Contractor agrees,
in the procurement and use of materials required for the performance of
this contract, to comply with the provisions of all applicable rules and
regulations of the Business and Defense Services Administration, including
Defense Materials System regulations. If the initial comtract price here-
under does not exceed $100,000, this project is made a rated order pursuant
to DMS Regulation 1 and is assigned DO rating C-2 unless a higher rating is
specified in the section entitled "General Paragraphs'. The Contractor is
hereby made a self-authorizing Contractor as defined in Section 3(g) of that
regulation and is required to use the self-authorization provision of Section
9 in obtaining controlled materials, as well as products and materials other
than controlled materials needed to fill this rated order.

1B.26 Location of underground utilities. Where existing piping, utili-
ties, and underground obstructions of any type are indicated in locations to
be traversed by new piping, ducts, and other work provided hereunder, and are
not indicated or specified to be removed, the elevations of the existing
utilities and obstructions shall be determined before the new work is laid
closer than the nearest manhole or other structure at which an adjustment
in grade could be made. For any additional work required by reason of con-
flict between the new and existing work, an adjustment in contract price
will be made in accordance with Clause 4 of Standard Form 23-A.

1B.27 Notice Regarding Buy American Act (October 1966). The Buy
American Act (41 USC 10a-10d) generally requires that only domestic
construction materials be used in the performance of this contract.
Exception from the Buy American Act shall be permitted only in the case
of nonavailability of domestic construction materials. A bid or pro-
posal offering nondomestic construction material will not be accepted
unless specifically approved by the Office of the Secretary of Defense.
When a bidder or offerer proposes to furnish nondomestic construction
material, his bid or proposal must set forth an itemization of the quan-
tity, unit price, and intended use of each item of such nondomestic
construction material. When offering nondomestic construction material
pursuant to this paragraph, bids or proposals may also offer, at stated
prices, any available comparable domestic construction material, so as
to avoid the possibility that failure of a nondomestic construction
material to be acceptable under this paragraph will cause rejection of
the entire bid.

1B.28 Availability of utility services. In accordance with Clause 71
of form NAVFAC 4-4330/5, as modified herein, electric and water service will
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be made available to the Contractor at the nearest available existing
outlets at prevailing Government rates which may be obtained upon applica-
tion to the Commanding Officer. The Contractor will be required to furnish
all labor, equipment and materials to make utilities connections and to
furnish and install valves, transformers, and meters for each service.

The Contractor shall determine that each source is adequate and suitable
for requirements of his equipment before making connection and on com=-
pletion, shall reinstate all utility sources used to their original con-
dition or a condition satisfactory to the Officer in Charge. No guaranty
of any kind is made as to the continuity and level of the supply of such
utility services. They will be reduced or suspended as the needs of the
Government require and the Government shall not be liable for any damages
sustained as a result of such reduction or suspension, nor for any failure
of the supply lines to the Contractor's connections. Unless specified
otherwise in section entitled "General Paragraphs', final connections to
existing utilities shall be made by the Contractor under the direct super-
vision of Govermnment personnel.

1B.29 Minimum wage rates and other labor standards. Any class of
laborers and mechanics not listed in the Secretary's decision, which will
be employed on the contract, shall be classified or reclassified by the
Contractor or subcontractor conformably to the Secretary's decision, sub-
ject to the approval of the Contracting Offider. Mechanics and laborers
shall be classified in conformance with prevailing practice. In the event
of any difference between the Contractor and the Government concerning the
proper wage rates to be paid, the classification of employees to conform
to prevailing practice, the amount of wages due employees, or any other
application or interpretation of the labor standards provisions of this
contract, the difference shall be referred to the Contracting Officer (the
Commander of the Naval Facilities Engineering Command or his specially
authorized representative), and the Contracting Officer shall determine
the matter with advice from and reports to the Secretary of Labor as required
by Department of Labor regulations. This determination shall not be appeal-
able under the Disputes clause, and the Contractor shall comply promptly
with the determination of the Contracting Officer. If the Contracting
Officer determines that the Contractor has not satisfied his obligations
under the labor standards provisions of the contract, the Contracting
Officer will forward a report on the violations to the Department of
Labor and the Comptroller General for appropriate action.

1B.29.1 Investigation of labor conditions. The wage determination ¢
decision of the Secretary of Labor attached hereto, or included by addendum, ’
is made a part of this contract solely for the purpose of setting forth the
minimum hourly wage rates required to be paid by the Davis-Bacon Act and is
not to be considered as a guaranty, warranty or representation as to the
wage determination decision, the wage rates therein, the prevailing wages,
or the availability of labor at the wage rates indicated. Bidders are
advised to make their own investigations and to rely solely upon their own
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information as to local labor conditions, such as wage rates necessary to

attract labor, the length of the workday and workweek, overtime compensa~
tion, health and welfare contributions and available labor supply, and as

to prospective changes or adjustments of wage cates or employment condi-
tions in the area concerned that might affect the operations under the
contract. Neither a mistake in attaching the wage determination decision

of the Secretary of Labor or in the determination or statement of the wage

rates set forth therein shall entitle the bidder to the cancellation of his

bid or contract, to an increase in the contract price, or to other additional

payment or recovery.

1B.29.2 Apprentices employed pursuant to the wage determination deci~-
sion contained in this contract must be registered in a bona fide appre-
ticeship program registered with a state apprenticeship council recognized
by the Federal Committee on Apprenticeship, Department of Labor, or
if no such recognized council exists in a state, a program registered with
the Bureau of Apprenticeship, Department of Labor. The ratio of appren-
tices to journeyman mechanics shall not exceed that recognized by the
agency of registry as prevailing.

1B.29.3 Posting of wage rates. Where compliance with Clause 1 of Stand-
ard Form 19-A requires posting the wage determination decision in an exterior
location, it shall, along with other documents required to be similarly
posted, be displayed in a weatherproof display case.

1B.30 Equal Employment Oppor tunity.

(a) Certification of nonsegregated facilities. By the submission
of this bid, the bidder, offeror, applicant, or subcontractor certifies

that he does not maintain or provide for his employees any segregated
facilities at any of his establishments, and that he does not permit his
employees to perform their services at any location, under his control,
where segregated facilities are maintained. He certifies further that he
will not maintain or provide for his employees any segregated facilities
at any of his establishments, and that he will not permit his employees
to perform their services at any location, under his control, where
segregated facilities are maintained. The bidder, offeror, applicant or
subcontractor agrees that a breach of this certification is a violation
of the Equal Opportunity clause in this contract. As used in this certi-
fication, the term '"segregated facilities" means any waiting rooms, work
areas, rest rooms and wash rooms, restaurants and other eating areas, time
clocks, locker rooms and other storage or dressing areas, parking lots,
drinking fountains, recreation or entertainment areas, transportation,
and housing facilities provided for employees which are segregated by
explicit directive or are in fact segregated on the basis of race, creed,
color, or national origin, becuase of habit, local custom or otherwise.
He further agrees that (except where he has obtained identical certifi-
cations from proposed subcontractors for specific time periods) he will
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obtain identical certifications from proposed subcontractors prior to the
award of subcontracts exceeding $10,000 which are not exempt from the
provisions of Equal Opportunity clause; that he will retain such certifi-
cations in his files; and that he will forward the following notice to
such proposed subcontractors (except where the proposed subcontractors
have submitted identical certifications for specific time periods):

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENTS FOR CERTIFICATIONS
OF NONSEGREGATED FACILITIES.

A certification of Nonsegregated Facilities, as required by the May 9, 1967
order on Elimination of Segregated Facilities, by the Secretary of Labor
(32 Fed. Reg. 7439, May 19, 1967) must be submitted prior to the award of

a subcontract exceeding $10,000 which is not exempt from the provisions of
the Equal Opportunity clause. The certification may be submitted either
for each subcontract or for all subcontracts during a period (i.e.,
quarterly, semiannually, or annually). (Mar. 1968) (Note: The penalty
for making false statements in offers is prescribed in 18 U.S.C. 1001).

(b) Certification of nonsegregated facilities by subcontractors
and federally assisted construction contractors (Mar. 1968). Prior to
the award of any subcontract, required to contain the Equal Opportunity
clause contained in this contract, the Contractor shall obtain the certi~
fication set forth in 2-201(a) (x1i). This certification may be required
by the Contractor, either for each subcontract or for all subcontracts
during a period (i.e., quarterly, semiannually, or annually).

(c) During the performance of this contract, the Contractor agrees
as follows:

(1) The Contractor will not discriminate against any employee
or applicant for employment because of race, color, religion, sex, or
national origin. The Contractor will take affirmative action to ensure
that applicants are employed, and that employees are treated during em-
ployment, without regard to their race, color, religion, sex, or national
origin. Such action shall include but not be limited to the following:
Employment, upgrading, demotion, or transfer, recruitment or recruitment
advertising; layoff or termination; rates of pay or other forms of com=-
pensation; and selection for training, including apprenticeship. The
Contractor agrees to post in conspicuous places, available to employees
and applicants for employment, notices to be provided by the Contracting
Officer setting forth the provisions of this nondiscrimination clause.

(2) The Contractor will, in all solicitations or advertisements
for employees placed by or on behalf of the Contractor, state that all
qualified applicants will receive consideration for employment without
regard to race, color, religion, sex, or national origin.
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(3) The Contractor will send to each labor union or represent-
ative of workers with which he has a collective bargaining agreement or other
contract or understanding, a notice to be provided by the agency Contracting
Officer, advising the labor union or workers' representative of the con-
tractor's commitments under Section 202 of Executive Order 11246 of
September 24, 1965, and shall post copies of the notice in conspicuous
places available to employees and applicants for employment.

(4) The Contractor will comply with all provisions of Executive
Order 11246 of September 24, 1965, and of the rules, regulations, and relevant
orders of the Secretary of Labor.

(5) The Contractor will furnish all information and reports
required by Executive Order 11246 of September 24, 1965, and by the rules,
regulations, and orders of the Secretary of Labor or pursuant thereto, and
will permit access to his books, records, and accounts by the contracting
agency and the Secretary of Labor for purposes of investigation to ascertain
compliance with such rules, regulations, and orders.

(6) In the event of the Contractor's noncompliance with the non-
discrimination clauses of this contract or with any of such rules, regulations,
or orders, this contract may be cancelled, terminated or suspended in whole
or in part, and the Contractor may be declared ineligible for further
Government contracts in accordance with procedures authorized in Executive
Order 11246 of September 24, 1965, and such other sanctions may be imposed
and remedies invokes as provided in Executive Order 11246 of September 24,
1965, or by rule, regulation, or order of the Secretary of Labor, or as
otherwise provided by law.

(7) The Contractor will include the provisions of Paragraph
(1) through (7) in every subcontract or purchase order unless exempted by
rules, regulations, or orders of the Secretary of Labor issues pursuant to
Section 204 of Executive Order 11246 of September 24, 1965, so that such
provisions will be binding upon each subcontractor or vendor. The Contractor’
will take such action with respect to any subcontract or purchase order as
the contracting agency may direct as a means of enforcing such provisions
including sanctions for non-compliance: Provided, however, that in the
event the Contractor becomes involved in, or is threatened with, litigation .
with a subcontractor or vendor as a result of such direction by the con-
tracting agency, the Contractor may request the United States to enter into
such litigation to protect the interest of the United States.

1B.31 North Carolina Sales and Use Tax

(a) As used throughout this clause, the term "materials' means
building materials, supplies, fixtures and equipment which become a part of
or are annexed to any building or structure erected, altered, or repaired
under this contract.
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(b) If this is a fixed-price type contract as defined in the
Armed Services Procurement Regulation, the contract price includes North
Carolina sales and use taxes to be paid with respect to materials, notwith-
standing any other provision of this contract. If this is a cost-reimburse-
ment type contract as defined in such regulation, any North Carolina sales
and use taxes paid by the Contractor with respect to materials shall con-
stitute an allowable cost under this contract.

(c) At the time specified in paragraph (d) below:

(1) The Contractor shall furnish the Contracting Officer
certified statements setting forth the cost of the materials purchased from
each vendor and the amount of North Carolina sales and use taxes paid thereon.
In the event the Contractor makes several purchases from the same vendor,
such certified statement shall indicate the invoice numbers, the inclusive
dates of the invoices, the total amount of the invoices and the North Carolina
sales and use taxes paid thereon. Such statement shall also include the cost
of any tangible personal property withdrawn from the Contractor's warehouse
stock and the amount of North Carolina sales or use tax paid thereon by the
Contractor. The Contractor shall furnish such additional information as the
Commissioner of Revenue of the State of North Carolina may require to sub-
stantiate a refund claim for sales or use taxes.

(i1) The Contractor shall obtain and furnish to the Con-
tracting Officer similar certified statements by its subcontractors.

(d) If this contract is completed before the next July 1, the
certified statements to be furnished pursuant to paragraph (c) above shall
be submitted within 60 days after completion. If this contract is not com-
pleted before the next July 1, such certified statements shall be submitted
on or before the 3lst day of August of each year and shall cover taxes paid
during the twelve month period which ended the preceding June 30.

; (e) The certified statements to be furnished pursuant to
paragraph (c) above shall be in the following form:

I hereby certify that during the period
to s (name of Contractor or subcontractor) paid
North Carolina sales and use taxes aggregating $ with respect to
building materials, supplies, fixtures and equipment which have become a part
of or annexed to a building or structure erected, altered or repaired by '
(name of Contractor) for the United States of America, and that the vendors
from whom the property was purchased, the dates and numbers of the invoices
covering the purchases, the total amount of the invoices of each vendor, the
North Carolina sales and use taxes paid thereon, and the cost of property
withdrawn from warehouse stock and North Carolina sales or use taxes paid
thereon are as set forth in the attachments hereto.

05-71-0525 - 20
Section 1B




1B.32 Quarantine for white-fringed beetles. The entire Camp
Lejeune reservation (including Camp Geiger) and the Marine Corps Air
Station (Helicopter), New River, have been quarantined by the United
States and North Carolina Departments of Agriculture for the white-fringed
beetle. Compliance with the quarantine regulations established by these
authorities as set forth in the U.S.D.A. Quarantine No. 72 and North
Carolina State Quarantine No. 7 is required for operations hereunder.
Pertinent requirements of the quarantines include the following:

(a) Certification is required for the following articles and
they shall not be moved from the reservation unless accompanied by a
valid inspection certificate issued by an authorized white-fringed
beetle inspector.

(1) Soil, sand or gravel moved independently or attached
to other articles, such as heavy equipment, including draglines, road-
grading machines, ditch diggers, bulldozers, and equipment with tracks
or cleats.

(2) Nursery stock, plants and sod.
(3) Scrap metal.

Authorization for movement of equipment shall be obtained from the Officer
in Charge, and requests for inspection shall be made sufficiently in ad-
vance of the date of movement to permit arrangements for the services of
authorized inspectors. The equipment shall be prepared and assembled so
that it may be readily inspected. Articles and materials requiring certi-
fication for movement shall be removed from the equipment by washing with
water and such other means as necessary to accomplish complete removal.
Resulting spoil shall be wasted as directed.

e o0
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SECTION 1C. BIDS

1C.1 Instruction to Bidders, Standard Form 22, June 1964 edition,
and Invitation for Bids, Standard Form 20, January 1961 edition, shall
be observed in the preparation of bids. Bidders shall affix their
names and return addresses in the upper left corner of bid envelopes.
Envelopes containing bids must be sealed.

1C.2 Bid guaranty will be required as stipulated on the reverse
side of Standard Form 20.

1C.3 Items of Bids. Bids shall be submitted, in duplicate, on
Standard Form 21, December 1965 edition, Bid Form, and in accordance
with Standard Forms 20 and 22 upon the following items:

Item 1. (BASE BID) Price for the entire work, complete
in accordance with the drawing and specifica-
tion, but excluding demolition work as described
in Bid Item 2, except the well pipe line shall
be plugged at main as indicated.

Item 2. Price to be added for the demolition work speci-
fied in Section 2A entitled "Demolition".

NOTE: Additive or Deductive Items (Apr. 1968). The low bidder for pur-
poses of award shall be the conforming responsible bidder offering
the low aggregate amount for the first or base bid item, plus or
minus (in the order of priority listed in the schedule) those addi-
tives or deductive bid items providing the most features of the work
within the funds determined by the Government to be available before
bids are opened. If addition of another bid item in the listed
order of priority would make the award exceed such funds for all
bidders, it shall be skipped and the next subsequent additive bid
item in a lower amount shall be added if award thereon can be made
within such funds. For example, when the amount available is
$100,000 and a bidder's base bid and four successive additives are
$85,000, $10,000, $8,000, $6,000 and $4,000, the aggregate amount of
the bid for purposes of award would be $99,000 for the base bid plus
the first and fourth additives, the second and third additives being -
skipped because each of them would cause the aggregate bid to exceed
$100,000. 1In any case, all bids shall be evaluated on the basis of
the same additive or deductive bid item, determined as above pro-
vided. The listed order of priority need be followed only for
determining the low bidder. After determination of the low bidder
as stated, award in the best interests of the Government may be
made to him on his base bid and any combination of his additive or
deductive bid for which funds are determined to be available at the
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time of the award, provided that award on such combination of bid
items does not exceed the amount offered by any other conforming
responsible bidder for the same combination of bid items.

1C.4 Telegraphic modifications of bids in accordance with Standard
Form 22 may be made. Two signed copies of the telegram in a sealed enve-
lope marked ""Copies of telegraphic modification of bid for Repair Well
BA-110, Onslow Beach, Specification No. 05-71-0525'" should be forwarded
immediately to the office to which the written bids were submitted.

1C.5 Reference to addenda. Each bidder shall refer in his bid to
all addenda to this specification; failure to do so may constitute an
informality in the bid.

W. F. RUSSELL, CAPT, CEC, USN
Officer in Charge of Construction
24 March 1971
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DIVISION 2. SITE WORK

SECTION 2A. Demolition
: 2B. Earthwork

SECTION 2A. DEMOLITION

2A.1 General requirements. The work includes the removal of existing
well house, foundations, floor slabs, and all mechanical and electrical
equipment and piping remaining in the well house. Piping outside of well
house shall be removed as indicated. Underground electric service shall
be removed back to the meter mounted on the service pole. The work further
includes capping off existing well as indicated.

2A.2 Existing conditions. The existing well house is brick con-
struction with concrete foundations and floor slabs, wood door and wood
frame roof construction. Size of well house, construction details, equip-
ment layout and piping are approximately the same as indicated for new
construction. Well pump and gasoline engine have been removed and dis-
posed of. Other mechanical equipment and some piping are in various stages
of dismantlement.

2A.3 Materials which have been removed shall not be permitted to
accumulate and shall be promptly removed from the site. All salvageable
materials, including mechanical and electrical equipment, piping and
valves, shall remain the property of the Government. All debris and
other removed materials shall be removed from the site and disposed of
as specified in SECTION 1A, General Paragraphs.

e g =
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SECTION 2B. EARTHWORK

2B.1 Scope. The work includes the excavation, filling, backfilling,
and grading indicated and necessary for the proper completion of the
project.

2B.2 Applicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the refer-
ences thereto (where a number is suffixed to the specification number, it
denotes the effective amendment to the specification):

(a) Bureau of Yards and Docks/NAVFAC Specifications.

42Yc Drainage, sanitary, electrical, and water service
appurtenances.

(b) Non-Government Specifications and Standards.

American Association of State Highway Officials (AASHO).

T99-61 Moisture-density relations of soils, 5.5 lb. rammer
and a 12-inch drop.

North Carolina Seed Improvement Association.

Requirements for certification. (current edition)

2B.3 General requirements. Bids shall be based on the following:

(a) that the surface elevations are as indicated;

(b) that no pipes or other artificial obstructions, except those
indicated, will be encountered; and

(c) that hard material will not be encountered.

In case the actual conditions differ substantially from those stated or
shown, or both, the provisions of the contract respecting an adjustment
for changed conditions shall apply, subject to the requirement of noti-
fication thereunder being given. Hard material shall be defined as

solid ledge rock, firmly cemented unstratified masses or conglomerate
deposits possessing the characteristics of solid rock not ordinarily
removed without systematic drilling and blasting, and any boulder,
masonry, or concrete except pavement, exceeding 1/2 cubic yard in volume.

2B.4 Topsoil. Material from the excavations and grading which, in
the opinion of the Officer in Charge, is suitable for topsoil shall be
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deposited in piles separate from other excavated material. Topsoil shall
be free of stones, wood matter, cuttings, excessive quantities of vegeta-
tion, and debris of every kind. Piles of topsoil shall be located so
that the material can be used readily for finished surface grading. Top-
soil shall be protected and maintained until needed, and shall be spread
uniformly over the ground in the areas where the natural soil conditions
have been disturbed under the operations of this contract.

2B.5 Excavations shall be carried to the depths, contours and dimen-
sions indicated or necessary. Excavations shall be kept free from water
while construction therein is in progress.

2B.5.1 Excavations for structures and trenches. Excavations carried
below the depths indicated, without specific directions, shall be refilled
to the proper grade with suitable material and compacted thoroughly, except
that in excavations for footings, the concrete shall be extended to the
bottom of the excavations; all additional work of this nature shall be at
the Contractor's expense. Trenches for pipe lines shall be excavated
along straight lines and, unless indicated otherwise, shall provide a
minimum of 6 inches between the outside of the pipe bell and the sides
of the trench or bracing. Standard pipe trench excavation and bedding
shall be in accordance with specification 42Y. Mechanical excavation, -?
other than in rock, shall be held at least 2 inches above final invert
grade. The remainder of the excavation shall be shaped manually and
graded to provide uniform bearing on compacted soil, immediately before
the pipe is laid.

—

2B.5.2 Excavations under new concrete slab. The entire area of the
original ground under new concrete slab shall be excavated to remove all
vegetable matter, topsoil, sod, muck, rubbish, and other unsuitable
material to a minimum depth of 6 inches. In the event that it is required
to remove unsuitable material to a greater depth than specified, an adjust-
ment in the contract price will be made in accordance with the contract.

2B.5.3 Shoring and sheeting. Excavations shall be shored and sheeted
with members of sizes and arrangement sufficient to prevent injury to
persons, damage to structures, injurious caving, or erosion. Shoring,
sheeting, and bracing shall be removed as the excavations are backfilled;
care shall be exercised to prevent injurious caving during the removal
of the shoring and sheeting.

2B.6 Borrow required shall be taken only from approved locations.
Borrow pits shall be so excavated that drainage is provided and shall not
be left in an unsightly or unsamitary condition. Maximum haul for borrow
shall not exceed one mile.

2B.7 Filling and backfilling. All fill and backfill shall be free
from roots, wood or other scrap material, and other vegetable matter and
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refuse. Fill and backfill shall be placed in layers not more than 6
inches thick, except as specified otherwise herein, and each layer shall
be compacted thoroughly and evenly. Backfill about structures shall be
placed, as far as practicable, as the work of construction progresses.
Backfilling of trenches shall progress as rapidly as the construction and
testing of the work permits. In backfilling pipe trenches, approved fill
shall be compacted in 6-inch layers to a depth of one foot over the top
of the pipe; the remainder of the trench shall be backfilled in well-
compacted one-foot layers.

2B.8 Compaction. The subgrade of soils in cut shall have a density
of 95 percent of the maximum density to a depth of 12 inches below the
subgrade surface. If the density of the existing material is less than
95 percent, it shall be compacted to a depth of 12 inches to the minimum
95 percent density. Fill and backfill under concrete floor slabs shall be
compacted to not less than 100 percent of the maximum density for cohesiorr
less materials and 95 percent of the maximum density for other materials;
under grassed areas to 85 percent; and other backfill adjacent to structures
to 90 percent. The moisture content of the specified densities shall be
within 2 percent more or less than the optimum.

2B.9 Grading. The Contractor shall perform all grading in the areas
so indicated or specified. Fill shall be brought to finished grades indi-
cated within a tolerance of one-tenth of a foot and shall be graded to
drain away from structures. Existing grades which are to remain and which
are disturbed by the Contractor's operations shall be graded to provide
surfaces suitable for the proper use of mowing machines.

2B.10 Disposition of surplus material. Surplus material not re-
quired for filling, backfilling, or grading and other spoil material shall
be wasted by deposition at the site of the work, as directed. Wasted
material shall be spread and leveled as directed.

2B.11 Quality assurance provisions. All soil tests will be performed
by the Government. Maximum density at optimum moisture content will be
determined by AASHO method T99, Method D with the following modifications:
(1) all material passing a 2-inch sieve and retained on a 3/4-inch sieve
shall be removed and replaced with an equal portion of material between
the no. &4 and 3/4-inch sieves, and (2) a separate batch of material shall
be used for each compaction test specimen. No material shall be reused
for compaction tests.

2B.12 Vegetation. The work includes seedbed preparation, liming,
fertilizing and seeding of all areas where natural soil conditions have
been disturbed by this contract.

2B.12.1 Materials.
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(a) Lime shall be dolomitic agricultural ground limestone con-
taining 10 percent Magnesium Oxide.

(b) Fertilizer shall be standard commercial product of 10-10-10
analysis.

(c) Seed shall be Bermuda (hulled) and shall be certified seed
or equivalent based on North Carolina Seed Improvement Association
requirements for certification.

2B.12.2 Seedbed preparation. The areas to be vegetated shall be pre-
pared by thoroughly loosening the soil to a depth of 4 inches. After
loosening the soil, all surface irregularities where surface water could
collect and pond shall be smoothed out. A firm and compact seedbed is
required, and after smoothing, it shall be lightly compacted with a land
roller.

2B.12.3 Liming. Limestone shall be uniformly applied at the rate of
40 pounds per 1,000 square feet to all areas to be vegetated. Limestone
may be applied to the area prior to the preparation of the seedbed, but
in all cases, it shall be applied before seeding and thoroughly incor-
porated into the entire depth of prepared seedbed.

2B.12.4 Fertilizing. Fertilizer shall be uniformly applied at the
rate of 20 pounds per 1,000 square feet. The fertilizer shall be incor-
porated into the upper three or four inches of prepared seedbed.

2B.12.5 Seeding. Seed shall be sown by hand or an approved seeder
and distributed uniformly at the rate of two pounds per 1,000 square feet.
The seed shall be planted no deeper than 1/4 inch. After seeding, the
seeded areas shall be compacted with a land roller. All seeding and
compacting shall be done when weather conditions are favorable and not
when seedbed is wet.

-__000---
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DIVISION 3. CONCRETE

SECTION 3A. CONCRETE CONSTRUCTION

3A.1 Applicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification):

(a) Bureau of Yards and Docks/NAVFAC Specifications.

13Yh Concrete construction; including addendum no. 1.

(b) Federal and Military Specifications.

HH-F-34le Fillers, expansion-joint; bituminous and nonbituminous (pre-
formed; for concrete).

3A.2 General requirements. Concrete construction, including rein-
forcing, shall be in accordance with specification 13Y, except as modified
herein. Concrete for footings, walls, steps, and slabs on grade shall be
Class D-1. Cement for exposed concrete surfaces of the building where
appearance is a consideration shall be from the same source. Horizontal
wall steel not otherwise indicated shall return lap 18 inches at corners.

3A.3 Expansion joints and cleavage joints between vertical and con-
crete surfaces and slabs shall be 1/2-inch wide, unless otherwise indicated,
expansion joint material shall extend the full thickness of the concrete.
Joints shall be filled with preformed joint filler conforming to specifi-
cation HH-F-341.

3A.4 Surface finishes.

3A.4.1 All exposed surfaces cast against forms shall be given a
special grout finish.

3A.4.2 All exterior concrete pads on grade shall be given a wood-
float finish.

3A.4.3 All interior floor surfaces shall be given a troweled finish.

3A.5 Setting miscellaneous material. All dowels, bolts, anchors,
pipes, hangers, insets, sleeves, and all other material in connection
with the concrete work shall be placed and secured in position, when
practicable, before the concrete is placed.

-=4000==-
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DIVISION 4. METALS, STRUCTURAL AND MISCELLANEOUS

SECTION 4A. MISCELLANEOUS METAL WORK

4A.1 General requirements. Miscellaneous metal shall consist of
standard shapes of commercial quality. Cast iron shall be soft, tough,
gray iron; castings shall have sharp corners and edges, and shall be
clean, smooth and true to pattern. Welding shall be done in a manner
that will prevent permanent buckling and all welds exposed in the
finished work shall be ground smooth.

4A .2 Workmanship and finish. Workmanship and finish shall be equal
to the best practice of modern shops for the respective work. Exposed
surfaces shall have smooth finish and sharp, well defined lines and
arrises. Sections shall be well formed to shape and size with sharp lines
and angles; curved work shall be sprung evenly to curves. All necessary
rabbets, lugs, and brackets shall be provided so that the work can be
assembled in a neat and substantial manner. Holes for bolts and screws
shall be provided. Fastenings shall be concealed where practicable.
Thickness of metal and detail of assembly and supports shall provide
ample strength and stiffness. k

4A.3 Shop painting. All surfaces of steel and iron work, except zinc-
coated work and work with bituminous or other priming, shall be shop painted
in accordance with the fabricator's standard practice.

LA .4 Anchors and fastenings. Ties anchors and other miscellaneous
fastenings shown, specified or necessary for the securing of the work in
place shall be furnished and installed.

LA.5 Prefabricated metal building is specified in DIVISION 5 in the
section entitled "Prefabricated Metal Building".

SIS, ¥
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DIVISION 5. SPECIAL CONSTRUCTION

SECTION 5A. PREFABRICATED METAL BUILDING

5A.1 Applicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the refer-
ences thereto (where a number is suffixed to the specification number, it
denotes the effective amendment to the specification):

(a) Bureau of Yards and Docks/NAVFAC Specifications.

32Ye Metal doors.

(b) Federal and Military Specifications.

DD-G-451c¢ Glass, plate, sheet, figures (float, flat, for glazing,
(INT.2) corrugated).
FF-H-00106b Hardware, builders'; locks and door trim.
FF-H-00111b Hardware, builders'; shelf and miscellaneous.
FF-H-116c (5) Hinges, hardware, builders'.
QQ-s-775d Steel sheets, carbon, zinc-coated.
TT-G-410E Glazing compound, sash (metal) for back bedding
and face glazing (not for channel or stop glazing).
TT-P-645 Primer, paint, zinc-chromate, alkyd type
MIL-S-4174B Steel sheet and strip, flat, aluminum coated, low carbon.

MIL-P-15328C Primer (wash), pretreatment blue (formula No. 117-B
for metals).
MIL-C-18969B Calking compounds, metal seam and wood seam.

(c) Non-Government Specifications and Standards.

American Institute of Steel Construction (AISC)

Manual of Steel Construction (6th Edition).

American Iron and Steel Institute (AISI)

Light gage cold-formed steel design manual - 1962.

Architectural Aluminum Manufacturers' Association (AAMA)

Aluminum window specification - 1969.

Metal Building Manufacturers' Association (MBMA)

Recommended design practices manual - 1963.
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Steel Window Institute (SWI)

Recommended standards for steel windows - 1967.

- 5A.2 Special requirements. The dimensions shown on the drawing
depict minimum requirements for width and length of building. Building
with slightly larger dimensions will be acceptable. Additional footings,
floor slab or other details of construction required shall be provided
by the Contractor at no expense to the Government. The Contractor shall
submit a revised floor plan showing the proposed changes and receive
approval prior to starting construction of foundations for well house
or equipment.

5A.3 General requirements. Prefabricated metal building shall be
the product of a manufacturer who is regularly engaged in the manufac-
ture of prefabricated metal buildings. The building shall have clear
spans. The building shall be one of the following types:

Type I Truss (or beam) type
Type II Rigid frame type .
Type III  Self-framing type

5A.3.1 Assembly and disassembly. The size of the prefabricated s
components and the necessary field connections required for erection
shall be such as will permit easy assembly and disassembly by means
of the building manufacturer's standard fasteners and construction
tools. The maximum size of any shop-assembled component of the building
shall be such as will permit transportation from factory to site by
commercial carrier. Components of the metal building shall be fabricated
in such manner that once assembled, they may be disassembled, packaged,
and reassembled with a minimum amount of labor and maximum salvageability.
Each and every piece and part of the assembly shall be clearly and legibly
marked to correspond with previously prepared erection drawings, diagrams,
and/or instruction manuals.

5A.3.2 Storage and protection. Prefabricated components, sheets,
panels, and other manufactured items shall be delivered, stored, handled,
and erected in such a manner that they will not be damaged or deformed.
Materials stored on the site before erection shall be stacked on platforms
or pallets and covered with tarpaulins or other suitable weathertight
covering. All metal sheets or panels shall be stored so that water which
might have accumulated during transit or storage will drain off; the sheets
or panels shall not be stored in contact with materials that might cause
staining. Upon arrival on the job site, the sheets or panels shall be
inspected; if found wet, the moisture shall be removed and the sheets
or panels shall be re-stacked and protected until used.

5A.3.3 Design requirements. Unless specified otherwise herein,
the design of all prefabricated metal buildings shall be in accordance
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with the Metal Building Manufacturers Association's "Recommended Design
Practices Manual'. If required, the Contractor shall submit for approval
the engineering design calculations and stress diagrams of all structural
or 'load-bearing components.

(a) Normal design loads. The vertical live loads, in addition
to the applicable dead loads, shall be applied on the horizontal projection
of the roof structure. The wind load on the building shall be propor-
tioned and applied as horizontal and uplift velocity pressures. The
maximum deflection in roofing or roof panels shall not exceed 1/180th
of the span, and the maximum deflection in siding or wall panels shall
not exceed 1/90th of the span.

(b) Auxiliary loads. Superimposed dynamic and/or static loads
shall be applied in addition to the normal design loads and shall be
considered in combinations with normal design loads.

5A.4 Materials and components.

5A.4.1 Steel framework shall be in accordance with the Steel Construc-
tion Manual of the American Institute of Steel Construction. Steel framing
less than 3/16-inch thick shall be in accordance with the American Iron
and Steel Institute's Light Gage Steel Design Specification. Prefabricated
sections of the framework shall be designed to assure easy packing, ship-
ping, erection, dismantling, repacking, and re-erection, and shall be
assembled in a manner which will assure the maximum strength and rigidity.
Approved structural members, or structural assemblies, having cross-
sectional areas and/or connections that differ from the section and con-
nections indicated may be used, if the proposed framework adequately
meets design requirements.

5A.4.2 Siding and roofing (sheets or panels) shall be either steel
or aluminum conforming to the following requirements. As far as practi-
cal, one type of siding and one type of roofing shall be used throughout
the project.

(a) Steel sheets or panels shall be either zinc-coated or aluminum-
coated. Zinc-coating for steel shall conform to the requirements of speci-
fication QQ-S-775, class d. Aluminum-coated steel shall conform to the
applicable requirements of specification MIL-S-4174, type II. The siding
or panels shall be either (1) the standard corrugated type, (2) the deep
corrugated type, or (3) the panel type. The standard corrugated type
shall have corrugations not less than 1/2-inch deep spaced not to exceed
2-1/2 inches on centers. The deep corrugated type shall have corrugations,
V-beams, ribs. channels, or other similar configurations not less than
l-inch deep spaced not to exceed 12 inches on centers or not less than
3/4-inch deep spaced not to exceed 6 inches on centers. The panel type
shall have either (1) interlocking ribs not less than 3-inches deep
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spaced not greater than 16 inches apart, or (2) configurations not less
than 1-1/2 inches deep spaced not greater than 12 inches apart.

(b) Aluminum sheets or panels shall be manufactured from alloy
3003 alclad or 3004 alclad and shall be tempered as required to suit
the respective forming operations. The minimum thickness shall be
0.032 inch (20 B&S gage). The sheets or panels shall be either (1)
the standard corrugated type, (2) the deep corrugated type, or (3) the
panel type. The standard corrugated type shall have corrugations not
less than 7/8-inch deep spaced not to exceed 2-1/2 inches on centers.
The deep corrugated type shall have corrugations, ribs, V-beams, channels,
or other similar configurations not less than one inch deep spaced not
to exceed 12 inches on centers or not less than 3/4-inch deep spaced not
to exceed 6 inches on centers. The panel type shall have either (1)
interlocking ribs not less than 3 inches deep, spaced not greater than
16 inches apart, or (2) configurations not less than 1-1/2 inches deep,
spaced not greater than 12 inches apart.

5A.4.3 Fasteners for securing sheets and panels. Fasteners for
attachment to structural supports and fasteners for attachment to
adjoining sheets or panels shall be as approved, and in accordance
with the manufacturer's recommendation. Unless specified otherwise
herein, the fasteners shall be either self-tapping screws, bolts and
nuts, self-locking rivets, self-locking bolts, end-welded studs, bolted
or riveted studs, or step rivets held by aluminum straps. Other types
of fasteners of the building manufacturer's standard type may be used
if prior approval is obtained. The fastening system shall be designed
to withstand the design loads specified hereinbefore. Fasteners shall
be stainless steel, cadmium-plated steel, or aluminum. All fasteners,
with the exception of those having integral Hex washer heads and those
having aluminum drive caps, shall have composite metal and polymerized
chlorphene washers. Fasteners having integral Hex washer heads and
fasteners having aluminum drive caps shall have polymerized chlorphene
washers. Side laps of roofing sheets or panels having configurations
3/4-inch deep, or less shall be fastened at a maximum spacing of
12 inches on centers.

5A.4.4 Sheet metal accessories. As far as practical, zinc-coated
steel accessories shall be provided with zinc-coated siding or roofing,
and aluminum accessories shall be provided with aluminum alloy siding
and roofing. Zinc-coating for all sheet steel accessories shall conform
to specification QQ-S-775, class d. All aluminum accessories shall be
of the alloy and temper necessary to suit forming requirements. Ridge
caps, eave and edge strips, fascia strips miscellaneous flashings, and
miscellaneous sheet metal accessories, unless specified othe rwise, shall
be formed from the same material and gage as the roof covering. Wall
plates, base angles or base channels, and other miscellaneous framing
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members may be standard structural steel shapes, or they may be formed
from steel not lighter than 16 gage.

5A.4.5 Miscellaneous accessories.

(a) Closure strips shall be formed of approved compressed rubber,
synthetic rubber, bituminous impregnated materials, or metal of the same
respective type as the roofing and siding, and as standard with the manu-
facturer. Molded closure strips shall be free of open voids and shall not
absorb or retain water. Closure strips shall be formed to match the
corrugations or configurations of the roofing or siding being used and
shall be provided where indicated and where necessary to provide weather-
tight construction.

(b) Joint sealing material. All side and end laps shall be
sealed with Type I, Class B ribbon form sealant equal to or exceeding
the performance characteristics of specification MIL-C-18969. Minimum
sizes of ribbons shall be 3/32-inch by 1/2-inch for rectangular areas
and 1/4-imch diameter for circular areas. All joints at doors, windows,
accessories, and flashings shall be sealed in a manner similar to the
sealing of sheets and panels. Bituminous type sealing materials shall
not be used with painted sheets and panels.

5A.4.6 Metal door and frame. Metal door and frame shall conform
to the applicable requirements of specification 32Y except as specified
otherwise herein. Door shall have a minimum width of 3 feet and shall be
6'-8" or 7'-0" high in accordance with the building manufacturer's
standard. Door shall be hinge-type and shall swing outward. Door
shall be located on end of building approximately as indicated.

(a) Frames for hinged door. Hollow pressed steel frames shall
be the full welded type or the knock-down field-assembled type. The
frames shall be of a type standard with the metal building manufacturer
and shall be constructed to be coupled or interlocked with the adjoining
wall covering material in an approved manner. The edges of the wall
covering material at the sides of the frames shall be reinforced as
necessary to form a connection of strength and rigidity which adequately
meets design requirements. Lintels above door frames shall be contoured
to serve as combination framing and flashing. Doors and frames may be
shipped as a part of a prefabricated wall section, or may be packaged
for fabrication at the site. Approved structural steel frames may be
provided in lieu of pressed steel frames if such construction is standard
with the metal building manufacturer.

(b) Hollow metal hinged door shall be type III (Industrial)

design for exterior use.
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(c) Hardware for hinged door. All hardware shall, as far as
practicable, be of one manufacturer's make. Hardware for application
on metal shall be made to standard templates. Materials shall be in
accordance with the applicable Federal specifications, except that
approved aluminum alloy or corrosion-resistant steel hardware may be
provided in lieu of the materials specified in the Federal specifica=-
tions.

(1) Hinges and butts. The sizes and number of hinges shall
conform to the minimum requirements given in specification FF-H-116.
Loose pin hinges for exterior doors shall be so constructed that the
pins cannot be removed when the doors are closed. Type of hinges and
butts shall be as specified hereinafter in the paragraph entitled
"Hardware sets'.

(2) Locksets, latchsets, and deadlocks shall conform to the
application requirements of specification FF-H-106, except as specified
otherwise herein. Series 161 may be provided as an optional equivalent
of series 86, and series 160 may be provided as an optional equivalent
of series 85. Types and trim for locks and latches shall be as specified
hereinafter in the paragraph entitled '"Hardware sets".

. (3) Miscellaneous hardware shall conform to the applicable
requirements of specification FF-H-111, except as specified otherwise
herein. Types and sizes of miscellaneous hardware used on doors, such
as bolts, holders, and stops, shall be as specified hereinafter in
the paragraph entitled '"Hardware sets'.

(4) Metal thresholds for hinged doors shall be extruded
bronze or aluminum. Thresholds shall extend the full width of the
openings and shall be fastened securely to the floor with screws set
in expansion shields. Corrosion-resistant or cadmium-plated screws
shall be used for fastening aluminum thresholds in place; bronze
screws shall be used for fastening bronze thresholds in place. Thres-
holds, not indicated or specified otherwise, shall be double beveled
with fluted tops, and shall be not less than 3 inches wide.

(5) Finishes. All hardware shall have US 10 finish, unless
specified otherwise herein.

(6) Keys and keying. Two keys shall be provided for each
lock. (Master keying shall be as directed.)

(7) Application of hardware. All hardware shall be in-
stalled in a neat, workmanlike manner in accordance with the hardware
manufacturer's instructions. Fasteners shall be of the proper size,
quantity, and finish. After application, hardware shall be protected
from paint, stains, blemishes, and damage until acceptance of the
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work. All hardware shall be properly adjusted and checked out to see
that the butts, locks, latches, bolts, holders., and closers operate
easily. After hardware is checked, keys shall be tagged, identified,
and given to the Officer in Charge. Any errors in cutting or fittings
or any damage to adjoining work shall be repaired, as directed.

(8) Hardware sets shall be provided as follows.

Butts 1% pair type T2107-US10 4-1/2" x 4-1/2"
Lockset 1 each type 86-B-4
Threshold 1 each cast bronze with weatherstrip interlock.

S5A.4.7 Metal windows shall be complete, including frames, sash,
flashings, hardware, operating devices, fastening devices, clips, and
all other appurtenances necessary for a complete installation and for
proper operation. At the option of the Contractor, the windows shall
be either steel or aluminum. Windows shall be approximately 3'-8 7/8"
by 2'-9" and one shall be provided in each side of the building, located
approximately in the center. Ventilators shall be screened.

(a) Steel windows shall be the standard commercial projected
type, conforming to the applicable requirements of the steel window
specifications of the Steel Window Institute, except as specified other-
wise herein. Steel windows shall be given a phosphoric acid treatment
and a factory-applied prime coat of an approved rust-inhibitive primer,
of a type standard with the window manufacturer.

(b) Aluminum windows shall be the standard commercial projected
type, conforming to the applicable requirements of the aluminum window
specifications of the Architectural Aluminum Manufacturers' Association,
except as specified otherwise herein. The minimum metal thickness for
principal members of solid section windows shall be 1/8-inch.

(c) Window lintels, heads, jambs, and sills shall be a type
standard with the metal building manufacturer, and shall be constructed
to be connected, or interlocked, with the adjoining wall covering
material in an approved manner. The edges of the wall covering shall
be reinforced as necessary to form jambs of strength and rigidity which
adequately meet design criteria. Lintels, heads, and sills shall be
formed from the same type of sheet metal as the wall covering, except
that extruded aluminum may be used with aluminum windows. Structural
steel frames and/or lintels may be provided in lieu of sheet metal
or extruded aluminum frames and/or lintels, if such construction is
standard with the metal building manufacturer. Sheet metal and
extruded aluminum lintels, heads, and sills shall be contoured to
serve as combination framing and flashing.
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(d) Operation of windows. Ventilators within reach of the
floor shall be operated by means of handles or push bars. Hardware
for all windows shall be of plain pattern, and of malleable iron or
steel of the manufacturer's standard type. Operators for screened
windows shall work through, or under the screens, and shall be of a
type that will permit the opening, closing, and locking of the venti-
lators without disturbing the screens.

5A.4.8 Roof hatch. A roof hatch not less than 3 feet square shall
be provided. The hatch shall be centered over the center of the well
and shall be provided with a curb, flashing and all else required for
weathertight construction. Adequate fastening devices shall be pro-
vided on two sides of the hatch to secure it in place.

5A.4.9 Shop painting. All ferrous metal work, except factory
finished work, zinc-coated work, aluminum-coated work, and work specified
to be painted hereinbefore, shall be (1) cleaned of all dirt, rust, scale,
loose particles, grease, oil, and other deleterious substances, (2) given
a coat of pretreatment primer conforming to specification MIL-P-15328
applied to a dry film thickness of 0.3 to 0.5 mil or chemically treated
with a phosphoric type cleaner, and (3) then be given one coat of an
approved rust-inhibiting primer paint of the type standard with the metal
building manufacturer.

5A.4.10 Factory finishing. Exterior and interior exposed surfaces
of metal roofing, metal siding, and metal accessories shall be provided
with a factory applied baked on enamel finish. The finish shall consist
of cleaning, pretreatment with a chemical conversion coating and one coat
of baked on synthetic enamel applied to a dry film thickness of not less
than 1 mil; color shall be as selected from the manufacturer's standard
color chart.

5A.4.11 Dissimilar materials. Where aluminum surfaces come in
contact with ferrous metal or other incompatible metals, the aluminum
surfaces shall be kept from direct contact by one of the following
methods:

(a) Painting the incompatible metal with a coating of heavy-
bodied bituminous paint;

(b) Painting the incompatible metal with a prime coat of
zinc-chromate primer conforming to specification TT-P-645, followed
by one or two coats of aluminum metal-and-masonry paint, or other
suitable protective coating, excluding those containing lead pigmenta-
tion;
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