Duraflow Industrial Louvers

Aluminum or Galvanized Steel Construction
Built to Heavy Duty Airtech Standards

- Optional APl 661 Compliance |
Bolted or Welded Construction
Internal or External Actuation

¢ Bug Screens & Hail Guards
*  Wire Cloth
* Expanded Metal
e Vinyl '

¢ Fan Guards

e Recirc Doors with Frames

o Short Lead Times
* Built to Customer Specifications [ airtech Progacts, ine.

ver . N . #1550 S. 81%'W. Avenue
e Competitive Pricing N Tulsa, OK 74127
. . X _Phone: 918-241-0264
* Domestic or Export Crating i Fac 918-241-0270

Email: info@airtechproducts.com




Technical Information / Standard Configurations

Aluminum Frame (exirusion):
- Aluminum Frame (folded sheet):

Steel Frame:

Aluminum Blades;

Steel Blades:
Blade Pins:

‘Torque Tube:
Actuator Rod:

Actuator Lever Arm;

Clevis:

Clevis to Arm Connecting Link:

- Assembly Hardware: ‘
Cap Screws:

6063-1T6

5052-H32

AB53-G90 Carbon Steel (Mech. Galv. Finish)
6063-T6 Aluminum

AB53-GI0 Carbon Steel (Mech. Galv. Finish) -
Aluminum; 6061-T6 Aluminum
Stainless Steel: 303 Stainless Steel
6063-T6 Aluminum or 17, Sch 40 Galv. Steel Pipe
6063-T6 Aluminum

6061-T6 Aluminum

1018 Carbon Steel

6061-T6 Aluminum

ANSVASME 18.2.1 Grade 5, Zinc Plate

Locking nut, Performance Spec {F1/100;
MIL/N/25027, Light Hex, Standard Height, Zinc Plate
Glass Filled Nylatron, (Per API Specification 661)

Series 300
s 3.75” Frame
+ 4” Blade

Series 500
o 5 Frame
+ 6,5” Blade

Series 540
¢ 5” Frame
. 47 Bla_de

4"

Series 700
s 7.5” Frame
+ 6.5” Blade

&5 »

F Y

6._5 "

7.5 ”

Series 740

» 7.5” Frame
* 47 Blade

7.5"

A

Airtech Products, Inc., 1550 S. 81> W. Avenue, Tulsa, OK 74127

Phone: 918-241-0264, Fax: 918-241-0270
Email: info@airtechproducts.com
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Duraflow Industrial Louvers

Installation and Maintenance Instructions

E4NSTALLATION ACTIVITIES:

s

1.

2.

With the louver crate resting firmly on either saw horses or a smooth and level area at
grade, remove packing crate top and sides. . : ' ,
Make a visual inspection of the louver frame; biades and all linkages/drive mechanisms to
ensure there was no shipping damage. ' ‘

. Various small parts needed to connect the drive linkages are shipped in a separate and
.smaller cardboard box. ‘Keep this box at hand but out of the way and in a safe place.

. Inspect the mounting surface of the cooler giving particular attention to ensure it provides

‘uniform support.of the louver perimeter and that it is structurally adequate to support all

static and dynamic loadings. - : ,
a. If the louver is to be mounted in g horizontal configuration, it is CRITICALLY
~~ IMPORTANT to ensure the mounting sufface Is uniform and level to +/- 25" over20',
‘Airtech louvers are manufactured to precise tolerances and bolting to an off-level
+ surface will cause binding in the moving parts. This will result in inconsistent
operation, shorten product life and can cause permanent damage that voids the
manufacturers wairanty. o ' -
'b.” If the louver is to be mounted in a vertical configuration, the installer must confirm
- there-will be uniform support / attachment to the mounting surface at spacing not
- greater than 187 centers on the louver perimieter flange. Failure to do so mayresult
“in bénding of the louver frame and inconsistent operalion, a shortened product life

.and can cause damage that voids the manufacturers warranty.

. Take- a moment to visualize the installation and plan the placement of individual louver sub-

assemblies. Although all louver Ensta]laﬁons-inVOlv_e'essentiaily the same procedure, any
given application will have seme unique characterisics. Some projects will require louver

o 'sechions to link together at the side via torque tube connectors while others may link together

at the ends via end links on the actuator rod. Small projects may require neither type of

. connection while large projects will require-both.

.- Open'the cardboard box of small parts and confirm all the necessary pieces are at hand. _
'Depending on the application, this could be torgue tube couplings, actuator rod end finks,
-grade level operator components, clevises, eic. Please note; unless the louvers are to be

~ .attached via angle dlips, the actual attachment hardware won't be included in-the louver

~shipment. : : S
. Most of the time, louver installation is easiest done using self-drifing speed screws, 4" x 1%
tong, fine thread. Ensure a screw is in place on all comers and not greater than 18" centers
~around the louver perimeter. ‘Simply drill through the louver flange into the host structure

.+~ making sure the screw is completely pulled down tight. if retaining clips is your preferred
- method of attachment, please review to "Reference A” for instructions on use and

instailation.

o 1550 S. 81" W. Avenue, Tulsa, OK 74127 .
- Office: 918-241-0264 « Fax: 918-241-0270 » Email; info@airtechproducts.com




MOUNTING & ATTACHMENT

1. Hoist the louver (or first louver sub-section) into place making sure the lift is well supporied
around the perimeter. DO NOT ALLOW THE LOUVER TO RACK or excessively bend
during the lifting process,

~a. Forhorizontal applications, set the louver onto the. mounting surface and visually
~ confirm 100% of the perimeter is supported and resting flat upon the top of the
cooler. Make sure the operafing mechanism traveis freély through the entire range of
motion and there is no interference from complete shut to complete open. If the
louver is supplied in multiple sections, install the section with the operator first and
perform the motion/operation test noted above. Square the louver fo the cooler as.
‘best you can but above all, be sure the louver remains square — do not force to the
louver out of square to accommodate the cooler. - THE LOUVER MUST BE
SQUARE to operate properly. After confirming the louver is properly placed relative
- to the mounting surface (and to other subsequent sections, if applicable), installa
-self-drifing screw at each comer.and at no greater than 18" centers along all flanges.
Af applicable, hoist subsequent sections into place and following the above
- Instructions, attach each to the host stricture. DO NOT STEP ON LOUVER . .
~ BLADESAT ANY TIME. If you must step-out onto the louver, use dimension lumber
~or plywood as a walking surface. o
b. For vertical applications, hoist the louver {or first louver section) into place and after
cheecking for clearance on moving parts, attach to the cooler with a self drilling screw
- at each corner and at no greater than 18 spaces along allflanges. Installall
- attachment screws before releasing hoist cables or hoisting device 1o ensure the
. Jouver is fully attached and there is no deflection in the-louver frame, Jf applicable, -
~ - hoist subsequent sections into-place and following the above instructions, attach
-+ -€ach o the host structure, R '
72'.-' if the louver is suppHed in multiplé sections, remoyve the conneeting links / conplers from
~ the shipping box and install them as required-at the ends of actuator rods and torgue tubes.
- End link installation instructions are detafled as attached “Reference B” and Torque Tube
‘toupling installation instructions are detailed as atlached “Reference C”. o
- 3. When all sections are installed and connected; test the drive mechanism to ensure itmoves .
freely, without binding or interference. On very large louvers with multiple sections, this may
* Fequire use of a lever. Small to average size louvers-should easily operate by hand strength
‘onthe torque tube. . B L
4. “Complete the.installation by attaching any remaining components such as pneumatic .
' actuator or grade level operators. Detailed installation instructions for actuator canbe found

_in'its shipping carton. For instructions on grade level operators, see attached “Reference D",

S.. Afterinstalling any remaining operators, complete the installation process by cycling the
louver several times to ensure it moves freely, without interference and isn’t binding at any

 ocation. Some adjustment of end links may be required to ensure all louver blades open
_-and shut consistently down the entire length of the louver,

6. Check all attachment fasteners to ensure all are propeny tightened and completely engaged
" tothelouver flange. '
7. lf-applicable, check all end link connectionis and torque tube couplers to ensure they are
“properly tightened and fasteners are completely engaged.




MAINTENANCE INSTRUCTIONS (Annual)

1.

Visually inspect all biade pins to ensure the pin bearings are in place and do not have
unacceptable wear, '

Visually inspect all connections between blade horns and actuator rod to confirm all
connecting bearing, bolts and nuts are in place and not showing unacceptable wear.

Visually inspect all attachment screws to ensure noné have backed off or are missing.

It dirt-or grease buildup is excessive, clean louver blades and operating mechanisms
with high pressure clear water wash. :

- Operate any manual levers or grade level operators to confirm all are in gdod working

order and move freely without binding or interference.
i actuators are installed, visually inspect the mounting bolts to ensure all are tight and in

- plage. Visually inspect the condition of ali connecting links, the clevis and clevis pin.

Visually inspect ali actuator rod end links and torque tube connectors to confirm all are
in place-and properly engaged. '

‘Remove any leaves or other debris that may have collected in comers or betweén the
- louver blades and integral hailguards. T :

-RECDMME_ND_ED SPARE PARTS LIST

oewns

‘ttem Description , ' Suggested Quantity
Blade hom bearing, bolt and nut kit 1 per 5 Ft*2 louver area
- Actuator rod-end link kit - 1 per 2 connections
Torque Tube couplings ' 1 per 2 torque tube connections
.. Blade Pin and Pin Bearing kits 5 per10 Ft*2 louver area

Manual handie kits . 1
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W o M

~

INETALLATION

1. Attaedh Jowver section "A" to

aLusture. .

Remows- 57167 bolt pad sut from end

of fown. Oollar where section "3

torquwe foba will ateach.

3. Bifde moerion MEH tovgay cobe inve
fota. GuIler us section "RV is
plated fake poaition. on wbcectera.

4, attach aecrion "9% oo sbronfure.

5, Boles fn Cenn: Coilar aud ecovene

~ tube ave pyevdrilied ar Pactory o o .

aspuno Propet cpening snd closing S e e

2

*

-

- b Conil,. Collar end goeiion et

©f Iouver Blados,
hlader sce in sems
befera replacing 5

Foque tube. )

Ba gure a1l lontey
percent of opaning
SIE* Bade and nut

Connecting Collar installation

| Cust.
Bty

1 o 750~ ¢ _




| OVER THE.~
END LEVER

sy

Reference D




VRMURL,  ORERNTOR  LETALL,

{1} = Marmal Oparater Sracket.

{2} = Manuai} Opeiater Handle.

13} = Manual opecetor Handle Spring.
{4} = Benual Bandle Mut.

{B) = Marmual Handle Clemp Bolt & Nat.
{0 = Zef Serew

17) = 3/8" dia. all-theend,




Reference F

2CH PRODUCTS, INC.

P.0. Box T80 H18.241-D264 (Phone)
PI0 West 5™ Stisst 51824440270 (Fax)
Sand Bprings, OK 74063

Louver Materials of Consiruction

Algoinuin Frene {ektrusion) 4083 75
Algminugn Fryve folded shest): 3003 Hid . )
5 Tasteanizetd Blegl Frame: ABE3-GA0 10 Ga. Carhon Stesl
, : {Mechanical Galvanizixd Fin[sh)
Bilatdes: BOB3-TH Al
i Biade Pins: :
‘ Aominum; B061-TH Aﬁminum _
Blsinfess Sieak 203 Siaintess Staet
Toigua Tobe: B083-T8 Ahlwinum
Arater Redh G063-T6 Alusinum
Addustor Lever Asm 5061-T8 Alumingm
: Ll 1018 Uaibon Sfet
- Glavis 1o Amn mr!hea}mg Link: BOG1-TS Aumjinign
Prsaeislity Harﬂwara : . S
iy Sorews: ) ﬁ&dﬁUAﬁME 18.2.1 Y20, Srade 5, Pine Plate
. Fails Nylon Insert Jook nut, Pea‘mmanb& %‘Spa%: 1BH00,
T  MUNIREOZY, Light Hax, Standard Height, Hnt Plato -
HBearimys: Gm Filtad Nytatron, (Per AP1 Specification 8813
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DODGE SG/SCM

MOUNTED BALL BEARINGS

MOUNTED
BEARING
DATA SHEET

Dodge SC/SCM setscrew mounted ball bearings
serve an extremely wide variety of mounted bearing
applications. The SC/SCM line mounts single row
ball bearing inserts on shafts from 12" to 312" 0.D.
The SC (1/2"-21%46") is a standard 200 Series bearing for
normal duty applications. The SCM (1746"-314") is de-
sigred for medium-duty with higher rated capacities
due to use of a larger bearing.

Dodge SC/SCM inserts feature case carburized wide
(through the bore) inner rings for greater support along
the shaft. Case carburization makes the inner ring resist-
ant to breakage, a common cause of failure with through-
hardened inner rings. Raceway curvatures and the ball
complement are consistent with industry standards.

The retainer is a one-piece ball-riding molded polynaide
design. Retainer material consists of heat stabilized nylon
with 33% fill “short” glass fiber re-inforcement. The short
glass fiber strands allow for higher operating tempera-
tures than plain (6/6) nylon retainers. They also offer
greater flexibility than steel or long glass fiber retainers.
This flexibility greatly improves retainer life under mis-
alignment conditions.

HOUSINGS

Available SC/SCM housing configurations include pillow
blocks, two- and four-bolt flange, piloted flange, take-up
bearings, and wide slot take-up bearings. Tapped base
pillow blocks, two- and three-bolt ductile flanges, three-
bolt flange brackets, hanger bearings, screw conveyor
hanger bearings, cylindrical units, and low-backed
(SCB) and high backed {SCU}) pillow blocks are avail-
able in SC style only.

SEALING

The Dodge ProGuard™ Seal is a land-riding, positive
contact seal with steel shield protection. The rubber seal
lip is molded as an integral part of the steel shield. The
highly effective land-riding design assures uniform lip
contact with the ground O.D. of the inner ring. The nitrile
rubber, especially compounded for minimum drag, pro-
vides full pillow block speed capabilities and outstanding
wear characteristics. The steel shield is mechanically
anchored into the bearing's outer ring to resist blowout.

SHAFT MOUNTING

The inner ring is locked to the sahft by two setscrews
spaced 65° apart. The 65° setscrew angle provides an
optimum balance between shaft holding power and inner
ring stress.

ANTI-ROTATION DEVICE

A simplified anti-rotation device prevents the bearing’s
outer ring from turning in the housing. A hardened
anti-rotation plug is press-fitted into the outer ring;
when assembled, the pin rests in one of the housing’s
loading slots.

LUBRICATION

The bearing is factory lubricated with a highly stable
fithium base grease. A grease groove around the O.D.
of the outer ring assures the bearing is lubricatable up
to +2° misalignment.

END COVERS

“Pop-in" end covers are available for all SC/SCM mounted
units larger than 1" bore. The end covers install in seconds
with no reguirement for housing or insert modifications.




SELECTION

SC/SCM Ball Bearing Size

Dodge SC/SCM ball bearings are primarily designed for radial
loading. However they have the capacity to carry thrust loads
and combined radial/thrust loads. The maximum recom-
mended load which can be applied is limited by various com-
ponents in the system, such as bearing, housing, shaft,
shaft attachment, speed, and life requirements as listed in
this catalog. Dodge SC/SCM ball bearings have been applied
successfully when these limits have been exceeded under
controlled operating conditions, Contact Dedge Engineer-
ing for applications which exceed the recommendations of
this catalog.

Select a bearing from the SC/SCM Selection Chart having
a radial load rating at the operating speed equal to or greater
than the calculated "Equivalent Radial Load"” for a desired
Ly, Life. This simple method is all that is reguired for the
majority of general applications and provides for occasional
average shock loads.

Lso Hours Life—is the life which may be expected from at
least 90% of a given group of bearings operating under
identical conditions.

For a Lig Hours Life other than those listed in the selection
chart, muitiply the Equivalent Radial Load by one of the
foliowing factors. For 20,000 L. Hours Life use factor of
.87, 40,000, 1.10; 60,000, 1.26; 80,000, 1.29. Then select
a bearing from the bold face (30,000) Lo ratings only in the
selection chart having a rating equal to or-greater than this
value.

Heavy Service—For heavy shock loads, frequent shock
loads, or severe vibrations, add up to 50% ({according to
severity of conditions) to the Equivalent Radial Load to ob-
tain a Modified Equivalent Radial Load. Consult Application
Engineers for additional selection assistance.

A thrust load value of C/10 is recommended as a guide for
general applications and will give adequate Ly life. Where
substantial radial load pulls the housing away from the
mounting base, both the hold-down bolts and housing must
be of adequate strength. Auxiliaryload carrying devices such
as sheer bars are advisable for side or end loading of pillow
blocks and radial loads for flange units.

To determine the Lio Hours Life for loads and RPM's not
listed, use the following equation:

L _((_))3 N 16667
TP RPM
Where: L, = Life, Hours
C Dynamic Capacity, Ibs. (Page 9.)

Ho

P fquivalent Radial Load, Ibs.

When the load on a ball bearing is solely a radial load with
no thrust {axial) load, the equivalent radial load (P} is equal
to the actual radial load. However, when a thrust {(axial) load
is applied, the radial and thrust loads applied must be con-
verted into an equivalent radial load. The use of the X (radial
factor) and Y (thrust factor) from Tabte 1 convert the actual
applied thrust and radial loads to an equivalent radial load
which has the same effect on the life of a bearing as a radial
foad of this magnitude. '

P=XFa+YF,
Where P = Equivalent radial load, Ibs.
Fo = Radialload, tbs. =
F. = Thrust (axial) load, lbs.
e = Thrust load to radial load factor
{Table 1 below) ’ '
X = Radial load factor {Tabie 1 below)
Y = Thrust factor {Table 1 below)
Co = Basic static capacity (Bearing Table

Page 9.)

Tofind X and Y, first <:¢':11<:ulate~(';'l to determine e, Catculate
(4]

and compare to e to detérmine the X and Y factors to use

LY
Fa
from Table 1.

Substitute all known values into the equivalent radial load
equation. The equivalent radial foad (P) thus determined can
be used in the Ly life formula or compared to the allowable
equivalent radia! load rating desired in the expanded rating
table on the opposite page to select a bearing.

If calculated value of Pis less than Fp, use P = Fo.

Table 1
Radial/Thrust Factors
1fF./Fa M FuFa
Fa is equal to is greater
Co € orlessthane thane.
Ffp=e FufFr>e
X Y X Y
014 19 1 0 .56 2.30
.021 21 1 0 .56 2.15
028 22 1 ¢ .56 1.99
042 .24 1 0 56 1.85
.056 26 1 G .56 1.71
070 27 1 0 .56 1.63
084 .28 1 Q .56 1.55
A10 .30 1 [0 .56 1.45
A7 .34 1 0 56 1.31
.28 .38 1 0 .56 1.15
A2 A2 1 0 .56 1.04
.56 44 1 v, .56 1.00
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SELECTION
SC/SCM Ball Bearings

Shaft Size A‘OL?S Allowable Egquivalent Radial Load Rating (Ibs.) at Various Revolutions Per Minute
Life
SC | SCM 50 | 150 | 250 § 500 | 750 {1000} 1500| 1750| 2000 2500{ 3000{ 3500| 4000{ 4500{5000]5500 6500|7500
5000 | 6751 465 395| 315] 2751 250} 215| 205| 195| 185| 170] 165/ 155 150| 1454 140} 135 125
1, 203 10,000 | 535 370 | 315| 250 215 195] 170| 165| 155 145| 135 130| 125 120f 115] 110} 105{ 100
5,2203 30,000 | 370} 255| 215| 170} 150| 135] 120 115y 110} wo] 95 98 85 85i so] 80; 75 70
s 50.000 | 315] 215| 185/ 145} 125 115{ t00| 95| 90f 85t 80f 75t 75| 700 70| 65f( &0{ &0
: 100,000 | 250 170| 145{ 115 100 90] 80 75| 75| 70| 65 60l 60 55| 55| s50f 50| 45
5000 | 905 | 6301 530| 420 365| 335{ 290} 275| 265] 245 230| 220 210 200l 195] 190{ 180 170
2 204 10,000 | 720} 500 420| 335] 290| 265{ 230f 220{ 210| 195 185 175| 165 160| 155F 150| 140] 135
Sla 204 30,000 | 500| 345| 290] 230! 200| 185/ 160} 155| 145| 135/ 125 120 tis5| 110/ 110} 105] 100 95
Yy 50,000 | 4207 2901 245 195{ 1701 155| 135¢ 130| 125; 115 110} 100| 100 95| 9of 90| 85| =8O
100,000 | 335| 2304 195| 155 135] 125| 110t 100} 100] 90| 85f 80| 8ol 75| 70f 70| 65 65
5,000 | 980 680 | 575 455{ 400| 360| 315{ 300} 290| 265] 250{ 240 230 220l 210] 205| 1981 185
Tl 10,000 | 7801 540 455 3607 315] 290| 250t 240} 230| 210{ 200! 190! 1Bo| 175] 170| 165| 158 145
5016 30,000 | 540 375 315] 2501 220} 200| 175] 165 160| 145/ 140{ 130 125/ .120] 115/ 115! 105/ 100
50,000 | 455| 315] 265| 210| 185{ 170| 145] 140| 135; 125 115] 110 105/ 100| 100f 95! 90| 85
100,000 | 360 250 210] 170} 145 135 115} 110} 105) 100| 95| 90| 85 80| 8ol 75| 70| 70
5,000 1365( 945 800| 635| 5551 505] 440] 415| 400! 370| 3501 330| 3ts| 305] 29s] 285| 270
1 1%e 10,000 {1085| 750 635] 505| 4401 400] 350] 330} 315{ 295| 275] 265! 250| 2401 23s| 225] 215
1% 30,000 | 750| 520 440} 350| 305{ 275| 240 236} 220{ 205| 190f 180 175 170§ 160| 155| 150
1% 50,000 | 635} 440] 370} 295| 255| 235 205] 195} 185| 170 160| 155 145 140l 135! 130| 125
11/4 (206} 100,000 { 505] 350| 295] 235| 205 185 160| 155} 145| 135} 130| 120{ 115 110} 110] 105| 100
1741207 5,000 {1800 [ 1245 [ 1050} 835 730| 665 580} 550| 525| 490l 460| 435} 420| ao0| 390f 37%
1% 10,000 11425| 990| 835] 665| 580| 5251 460 435F 420 390; 365| 345} 330; 320| 310| 300
1,,;‘* 30,000 | 990| 685 580! 460| 400| 365| 320| 305{ 290| 270; 255| 240} 230} 220| 215| 20%
; 50,000 { 835| 580 490] 390| 340| 310] 270] 255§ 245| 225; 215 205} 195 185| 180] 175
Ve 100,000 | 665| 460| 390§ 310{ 270| 245{ 215f 205] 195| 180] 170| 160] 155i 150| 145| 140
5,000 229011590 | 1340 {1065 930| 845{ 740| 700| 670| 620| 585| 555] 530 510! 495
1 17 10,000 {1815} 1260 (1065 845] 740| 670] 585| 5551 530| 495| 485! 440] 420] 405| 390
150 61 30,000 1260 875| 740| 585! 510| 465! 405| 385] 370| 345 320f 305| 295 280[ 270
& 1% | 50,000 [1065¢ 740 6201 495} 430 390{ 345| 325{ 310| 290| 270f 260] 245| 240f 230
100,000 { 845 585| 495| 390} 345 310} 270| 260{ 245| 230| 215] 205{ 195 190} 180
5,000 {24651 1710 F 1440 1145} 1000] 910} 795| 755] 720} 670| 630} 600} 575| 550f 530
anr 10,000 {19554 1355 [1145] 910[ 795| 720| 630| 600{ 575% 530 500§ 475 455 a435f 420
17, | 1% ] 30,000 |1355] 940| 795! 630} 550| 500| 435 415] 395} 370| 345| 330] 315| 305| 295
4 50,000 {1145] 795} 670] 530] 465| 420 370] 350| 335] 310| 295| 280| 265 255] 245
100,000 { 910| 630 530{ 420} 370| 335 295| 280| 265] 245| 230] 220] 210 205| 195
5,000 |2465]1710{144011145£1000| 910| 795| 755| 720] 670| &30 600| 5751 550
15 ™y 10,000 {1955] 135511145 910| 795| 720| &30| e00| 575| 530 s0c) 475| 455] 43s
5 ° 1;,“ 30,000 [1355] 940! 795] 630§ 550! 500| 435 415] 395] 370 345] 330 315 305
“ 50,000 [1145] 795} 670] 530 465| 420 370| 350| 335] 310] 295| -280] 2651 255
11000001 910] 630} 530| 420| 370| 335 295| 280| 265{ 245| 230] 220| 210f{ 205
5,000 |304512110{1780] 1415§1235{1120] 980| 930| 890] 825| 780! 740| 705{.....
2 115 10,000 [2415]1675(1415] 11201 980} 890] 780| 740| 705{ 655| 620| s8s| 560{ .....
2,," > %1 30,000 [1675]1165¢ 980 ‘780] 680| 620! 540| S15| 490] 455] 430{ 405 390] .....
N 50,000 {1415] 980! 825] 655! 575| 520| 455| 435| 415| 385] 360| 345 330] ... ..
100,000 {1120] 780] 655] %20] 45%| 415} 360| 345] 330 305} 285 275 260 .....
5,000 |3680| 255512155] 17101 14951 1355| 1185} 1125] 1080] 1000| 940] 895] ..... ...
23 | 10,000 2920|2025]1710] 1355{1185| 1080 9401 895| 855| 795| 745 710|..... .....
2%he | 5y 30,000 [2025| 1405{1185] 940{ 825| 745/ 655| 620| 595] 550 520{ 49s|..... ... ..
+ 50,000 |1710] 1185{ 10001 795| 695] 630} 550{ 525| 500] 465| 435F 415 ..... ... ..
100,000 (1355 940] 795] 630{ 550| 500F 435] 415f 395{ 370| 345 330{..... .....
5,000 |4370| 30301 2555| 2030 1775|1610} 1410| 1335t 1280] 1185] 1120
274, | 10,000 [3470| 2405 | 2030| 1610] 1410{ 1280| 1120| 1060| 1015} 945| 885
29 30,000 |2405{1670|1410|1120| 975 885 775 735/ 705} 655| 615
g 50,000 £2030] 1410( 1185{ 945| 825] 750{ 655 620, 595 550| 520
100,000 1610|1120 945 750] 6551 595} 520| 495 470] 440| 410
5,000 14645} 3220 2715] 2155] 1885 1710} 1495/ 1420] 1360{ 1260 1190
10,000 (3685|2555 2155] 1710] 1495 1360} 119G! 1130] 1080| 1000| 945
2'%hs | 2 | 30,000 2555 1775] 1495] 1190 1040] 945] 825] 785] 750| 6951 655
50,000 | 2155 1495 1260|'1000| 875| 795] 695| 6600 630 585) 550
100,000 [1710] 1190} 1000] 795| 695| 630] 550 525} 500{ 465} 440
5,000 | 5435 37701 31801 25251 2205] 2005] 1750] 1665{ 1590} 1475
215, | 10.000 4315|2990 | 2525] 2005 1750| 15901 1390} 1320{ 1265[1175
3 30,000 [2990]{2075(1750]1390{1215|1105| 965} 915/ 875| 815
50,000 | 2525} 1750| 1475{ 1175{ 1025 930| 815} 775/ 740} 685
100,000 | 2005} 1390 1175] 930] 815| 740| 645] 615] 585 545 }
5,000 1 669514645 [ 3920 3110] 2720} 2470|2160 2050} 1960
37 10,000 | 531513690 3110| 2470]216011960{ 1715} 1625|1555
31"‘ 30,000 | 3690{2560{2160}1715{1495|1360/119¢} 1130|1080
2 50,000 | 3110] 21601 1820{ 1445{1265]1145] 1000]| 950{ 9210
100,000 | 2470 1715] 1445] 1145/ 1000] 910{ 795] 755| 725

* Piloted Flange Only




| INSTRUCTION MANUAL FOR DODGE® |
- SC, SCB, SCM, SXR, SXRB, SXV, SXVB, VSC, VSCB, SL AND SLX BEARINGS

s

WARNING o
| Toensure that drive is not unexpeéledly started, turn off and lack out
or tag power source belore proceeding. Failure 1o otiserve _Ihese‘

precautions could result in bodily injury.

TR Clean shait and bearing hore thoroughly. Fils tlats qn-_shé[( at set-

screw locations 10 permit easy removal of bearing.
:2. Slip bearing into position. Be suite that bearing is not on a worn section

iof'the shaft. For tighter fils tapiinner ring face only with soft driver. DO
NOT HAMMER ON HOUSING. 7 C e ) L

3 ‘The bearing outeéé ring_-OD is spherical and swivels in the housing to

; accormmodate misalignment. Snug hold-down bolts and use shaft to

* " swivel each bearing untit its final position is in the centér of free
".. Tmovement top to bottom as well as side’to side, Pass. shaft through
“:both bearings without forcing. This will prevent preloading 'of the

bearings. ‘ L .

~4. Shim moynting surfaces for full holising contact and:vertical shaft

" adjustment—tighten hold-down boits to propeér torque (Table 1). Turn

shalt by hand. Resistance 1o furning.should be the same as befare full
fightening of hold down bolts. . : :

5, For 'SC, SCB, VSC,
" - V5CB, SL and SCM, the -
" “selserews should be tight- | - o Selscraws | Hold Down

ened alternately and in -

-, Recommended Torque for Setsérsws-and Bolts

- . |Key Hex] Recommendad o | Wrench’
small increments to the |sie [Acoes | - Torque . |Sfe | Torqus
lorque specified in Table LU R L Lo L0 B L Ll
1. Alter 24 hours opera- No, 0] am2 {28 33 |amis| 240
lion, the setscrews shoutd == g 20 iz w0
‘be retightened: tq: the === : : 4
Dhe relig L 10 56 | sz 1 126 il te6 | &1 o A200 -

: JlorqueinTable 1 (6 assure - ¥
¢ 'tull locking of thé inner

| ane 228 1 295 | and 2100

¢ “rage to the -shafl. Care Tablei1
should be taken that the - -

sockel key or driver-is inlg@.‘cj_)tj_fcondiﬁon ti’_fiih ‘no-rounded ;corrferé. and’

the key s fully ehgaged in the setscrew and held square: with the
selscrew to prevent rounding out of the selscrew socket when apply-
" ing maximum lorque. o i

: Do not drit throughthe setscre ﬁo,!es for spot driling.of the shafi.
© {Some inner rin?s Have tempered selscrew threads and cari be dam-

aged by a drill.) If spot drilling is tequired, locate bearings on the shaft-

anid center punch through the setscrew hole. Remove bearing and
" > spol drill the shalft; then reassemble bearing overthe spot drill position
- and assemble as above. Filed fiats are preferable to spot drilling.

inrer race.

6. For 8XR, SXRB and SLX beari_r}gs—slide collar against cam end of .

* 7. For SXR, SXAB and SEX bearings —use a purich in the holé provided -

inthe collar, tap collar smarily in the direction of shaft rotalion. Tighten
selscrews to proper torque (Table: 1), : ;

8. TO REMOVE SX, 'SXRB and SLX biéarings—Loosen setscrew arid

lap collar in the direction opposite.of-shaft rolation.
LUBRICATION

SL..and S’D( Béﬁrings"—f‘are lubricated at the iéctory for the fife of the

earing and require no turther lubrication. These bearings are to be used
for normal conditions of service. - .

" INSTALLATION

SC, SCB, SCM, SXR, SXBB, SXV, SXV8, VSC and VSCB Bearings
Storage or Special Shutdown—If exposed to wel or dusty conditions
or {o corrosive vapors, exlra protection is necéssary: Add grease until.
it :shows at the Seals; rotate the bearing lo distribute grease; cover
the*bearing. Afler slorage, or idle period, add a little fresh grease be-
fore running. o o T

High Speed Operation—In the higher speed ranges loo much grease
wili cause overheating. The amountof grease that the bearing will take for
a parlicular high speed application can only be determined by
experience—see “"Operating Temperature” below. Ii eXxcess grease in
the bearing causes overheating) it will he necessary to ramove grease
fitting to permit excess grease lo escape. The bearing has been greased
al the factory and is ready to run. When éstablishing a relubrication
schedule, nole that a smail amount of grease at frequent intervals is
preferable to.a large amount at infrequent inlervals. L

. Operalion in Presence of Dust, Water or Corrosive Vapors—Under

these conditions the bearing should contain as much grease as speed
will permit since a full bearing with conseguenl slight leakage is the
best protectionagainst entrance of foreign matenial. In.the higher speed
ranges tog much grease will cause. overheating—see “High Speed
Operation” above. In the lower speed ranges it is advisable 16 add extra
grease lo a new bearing before putting inte operation. Bearings should be
greased. as often as necessary {daily if required) to maintain a slight
leakage al the seals. ~ o wo .

Normal dpératibn;This bearing has been greased éli;he factory andis -
ready 1o’ run. The following table is a generdl guideifor relubrication:
However, certain condilions may require achange of iubricating periods

as dictated by experience. See "High-Speed Operation” and “Operation:

in:Presenice of:Dust, Water or Corrosive Vapors” above.

Operating Temperatures—Abnormal bearing lemperatures may indi-
cale faulty lubrication. Normal terriperalure ray range from:'cool to warm®
to the touch™ up to a point"too hot 16 touch for more than a few seconds,”
depending on béaring size and speed and surrounding condilions. Un-
uslaily tiigh temperaktire accompanied by excessive leakane of grease
indicate$s too miuch gréase. Higlv ternperature with no-greasa showing at™

. the seals," patticularly.if the bearing seeims.noisy, ustally indicates too

litfle grease. Normal temperature and-a slight showing of grease at'the
seals indicate proper lubrication. T o

Kind of Grease~—Many ordinary cup greases will disintegrate at speeds_
far below those at which DODGE bearings will operate successfuliy-if-
proper grease is- used. DODGE beatings have been lubricated at the:
faclty with No. 2 consistericy lithium base grease which is suitablé for:

- normal:operating conditions. Relibricate with lithiurm: base grease or a’

grease -which is compatible, with ‘original’ lubricant dnd suitable for balt
bearing service. In unusual of doubtiul cases the recofimendationof a

reputable grease manufaciurer should be secured. § N
Special Opéragihg'-ééﬁ‘ai_ljbﬁs%Béler'a:c_'id,' chemigal, extrema or other
s‘pg_aqiai gperating conditions to REL{ANCE ELECTRIC, Greenville, SC.

’ ' Lubrication Guide ’ :

’ : . Read P{ec.édlngi Paragraphs Belore E_slabﬂshigg l_;qbrlcaliod‘séhédule.

Hours S0 " Supgested Lubrication Parlad in Week's

“Aun  F— : - -

coper [ 2517} 501 781 iomy | 501 .| 2000 | 2503

~.Pay- .| 10250 |to 500 |-to 750 | to 1600 {to 1500 |"to 2000 | to 25004 to 3000

R RPM | -RPM [ RPM | cAPM_ | -RPM | RPM .| RPM. | APM

8 | ia- 127 e ] e 5 4 | 3 1 2
16 -2 7 5 4 2 2 |-
24 10 5 | 3 2. 1 1 1 i

“WARNING: Because of the'possible danger to person(s) or praperty Irom accidents which may resultfrom the improper use of products. itis important
that correct procedures be loflowed: Products must be used in accordance with the engineering informatien specified inthe ¢atalog. Proper instaliation.
majnterrance and operation pracedures must be observed. The instructions in the instryction manuals must be followed. tnspections should be made
as necessary to assure safe operation under prevailing conditions. Proper guards and other suitable safety devices or procedures as may be desirable
or as may be specified in safely'codes should be provided, and are neither provided by Reliance Electric Industrial Company nor are the responsibility
of Reliance Electric Indusirial Company. This unit and its associated equipment must be installed, adjusted and maintained by qualified persannel who

" are:familiar with the construction and operation of all equipment in the system and the potential hazards involved. When sisk 1o persons of properly may
+ be invalved, a lailsale device must be an jntegral part of the drjven equipment beyond the speed reducer output shaft. ) :

., DODGE / P.0. Box 499 * 2 Ponders Gourt / Greenville, South Carofina 29602 / §03:297-4800 -

® Heli'ance,.llilec!ri'c Compa’ng..ﬁgag

Printedi in 1S A

inetraction Manual 499498

ELECTRIC

F?ELI-A_Ncé’- |
=]
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D OQGE’

THIS MACHINE IS EQUIPPED WITH DODGE®
PRE-LUBRICAYED BALL BEARING UNITS ...
READY FOR IMMEDIATE USE
Generally Recommended Relubrication Frequency in MONTHS

OPERATING BORE IN INCHES

——
SPEED (RPM) Teo) 2w

6

TO 500

500-1000
1000-1500
1500-2000
2000-2500
2500-3000
3000-3500
3500-4000
4000-4500
4500-5000

if possible relubricate slowly with grease while running, without endangering personnei,
until ciean grease purges at the seals. If relubricating while idle, add only 1-2 shots up to 2"
bore, 4-5 shots above 2" bare with a hand gun.

A Lithium 12-Hydroxystearate Soap grease Shell Alvania #2 Mohit 532

or a Lithium Complex Soap grease conform- Exxon Unirex N2 Texaco Multifak #2
ing te NLGI grade 2 consistency such as Mobil Mobilux #2  Texaco Premium RB
those listed here may he used.

At speeds higher than 70% of the DODGE catalog max. speed rating or at bearing operating ’
temperatures greater than 150°F but not to exceed 250°F, Exxon Unirex N3 grease may be used.

Adjust lubrication frequency depending on condition of purged grease. Lubricate bearings prior
to extended shutdown ar storage and rotate shaft monthly to aid in preventing corrosion.

DODGE/P.Q. Box 499/6040 Ponders Cowrt/Greenville, SC 29602-0499/864-297-4800
@ Reliance Electric Company, 1996 Printed In U.S.A. A-869-5 3/96 20M-K
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This section of the manual contains information and vendor documents concerning
service and maintenance of your air-cooled heat exchanger.

General Maintenance:

WARNING! Turn off and lock out or tag power source before proceeding with
inspection of cooler internal surfaces or mechanical equipment.

The interior and exterior of the air-cooled heat exchanger should be inspected
periodically for safety, damage and cleanliness. All guards provided with the unit must be
in place and properly attached. No buildup of grease or dirt should be allowed on any of
the components. The finned tubes exterior should be checked for dirty fins and clogging
of the fins with dirt or lint. The interior of the tubes should be checked for rust and scale.
The thermal design is based on clean exterior and interior heat exchanger surfaces.

Maintenance of the mechanical components is described in the following
information. Vendor information is included and is specific for the components used for
this air-cooled heat exchanger as well as general information on some components.

Component Vendor Maintenance Documents:

1. Electric Motor Information

2. Vibration Switch Information

3. V-belt or HTD belt drive information

4. Fan Information

5. Fan Bearing Information
6. Gear Box Information (if applicable)
7. Gear to Motor Coupling Information (if applicable)
8. Louver Information (if applicable)
9. Louver Actuator Information (if applicable)
10. Louver Controller Information (if applicable)

Procedures That Follow:

Electric Motor Maintenance (Pg. 8)
V-Belt Tensioning (Pg. 9, Pg. 10)
HTD Belt Tensioning (Pg. 11)
Lubrication of Bearings (Pg. 12)
Gear Maintenance (Pg. 13, Pg. 14)

bk o=

Smitheo Engineering, Ine.[1P.0. Box 5713300 ulsa, OK 741570 Phene: (918)446-440611Fax: (918)445-2857
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ELECTRIC MOTOR MAINTENANCE

WARNING! Turn off and lock out or tag power source before proceeding.

Inspection:
Each motor should be inspected at regular intervals. The frequency and
thoroughness will depend on the amount of operation, nature of service and the
environment.

Cleanliness:
"The motor exterior should be kept free of oil, dust, dirt, water and chemicals. For
fan-cooled motors, it is important to keep the air intake opening clear of debris.

Moisture:
On non-explosion proof TEFC motors, a removable plug in the bottom center of
the motor frame permits removal of any accumulated moisture. Drain regularly.

Laubrication Schedule:

Check and re-lubricate bearings each six months (more often if conditions require) as
follows: :

For best results, grease should be compounded from a lithium soap base and petroleum
oil. It should be of No. 2 consistency and stabilized against oxidation. Operating
temperature range should be from -15°F to +250°F for Class B insulation and to +300°F
for Class F and H. Most major oil companies have special bearing greases that are
satisfactory.

CAUTION! Adding grease to bearing when motor is operating may cause
grease to go through clearance around inside end cap and be slung onto motor
windings.
I. Thoroughly clean the grease connections at the ends of the extended lube lines.
2. Remove plugs from drains.

3 Remove hardened grease from drains with stiff wire or rod.

4. Add grease to inlet with hand type gun until small amount of new grease is forced
out of the drain.

5. Clean excess grease from the drains and grease connections and run the motor 30
minutes before replacing the drain plug.

Smitheo Enginecering, Inc.[1P.0. Box 57133000Tulsa, OK 74157C1Phone: (918)446-440601Fax; (918)445-2857
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WARNING! Turn off and lock out or tag power source before proceeding.

SIMPLIFIED BELT TENSIONING METHOD

This tensioning method assumes average static tensions for drives, thereby eliminating
the need for calculating static tension. Use this method if the small sheave diameter,
small sheave rpm and speed ratio fall within the limits as given in table number 1; the
number of belts used corresponds to the number recommended in this manual; and the
drive has at least 2 belts,

Step 1: From TABLE NUMBER 1, determine the force required to deflect one belt

1/64" per inch of span length (length from C to C of sheaves along the belt)
» Measure the span length (t) of the drive.

e At the center of the span measure the force required to deflect one belt on the drive
1/64 per inch of span length from its normal position. The adjacent belt can be used
as a reference for measuring the deflection. (see the figure below TABLE NUMBER
1, Page 10) Be sure to apply the force perpendicular to the belt.

*  Measure the force required to deflect a band of belts 1/64 per inch of span length as
discussed above. Divide the value by the number of belt strands in the band to find
the deflection force per belt.

Note: Lay a steel bar or a narrow block of wood across the belt and apply the deflection
force to the bar so that all of the individual strands in the band are deflected the same
amount. If more than one belt is used in the drive, the neighboring band can be used as a
reference for measuring the deflection, just as is done with individual belts. If only one
band is used, lay a straightedge or stretch a string from sheave-to-sheave to use as a
reference for measuring the deflection. Lay the straightedge or string across the back of
the belt on the sheaves.

Step 2: Compare this deflection with the range of forces given in TABLE NUMBER 1.

e Ifitis less than the minimum recommended force, the belts tensioned must be
increased.

e Ifitis more than the maximum recommended force, the drive tension must be
reduced.

Smithco Engineering, Inc.[1P.0. Box 57133000Tulsa, OK 74157[1Phone: (918)446-44060Fax: (518)445-2857
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TABLE NUMBER 1

RECOMMENDED DEFLECTION FORCE PER BELT

. Balt Deflection Forea ’ Balt Deflection Force
Smallest p Py ] ’ Smalieat Fvg
Grons | Sheave HFA i’:;g;;ﬁ; Gigg;iu | Grogs | »noave FEPM Wr?' vﬂd [ER R
Secton | Diamater Range - Now m Seth u Rangs m ;'pp:q' . m
. . ‘Ranga e . . vy Rarnge armal B aw
g _ Nomal | pupy [Nommal| g g _ New | Bai |Wofmall poy.
o | AO0-Z500 | 37 55 it B1 T000-2500 “§A I
A28 | omgianon | 23 | 4z 34 | sn 224 | 3 qann w3 | 43
! o 11002506 | 45 | B8 50 | . TE | ' O ETT T R T 5t | .43 B2
ApX | BBAB oo | 38 | b7 43 | B4 | VK | EESBER) oeniaon | 30 44 ag | 66
' Io00ZE0e | B4 | BD 5T | Ba Wopzaly | 48 | 73 | &3 78
SOTR | ogptation | 47 | 70 51 | 7a AI2GB0 | ppoaanon | 44 | es: | 4B 12
y - BBO-2500 48 | w2 501740 4oz | 152
) 3442 genit agng #Z. 82 4487 | 17503000 84 132
sax | aksg | soo2so0 | osa | ovs [ 7a [es A001-4000 86. | 85
. 458 | osnanon | 4% | 7t 81 s s - , -
. o —{BEVR Y gpg | B007A0 [ 127 | B8 | ke | 223
spes | BE0oscn | 63 o4 85 | i28 IS Prpanaoo | 9z | a7 | sav | 2o
e B2 &0 80 73 | 108 S T S ELRRC .
H14860 - - s Fbea] S90-tean | s | mma [z [Lass
rogp | 200740 s | e | ez | 2ne NBACDY foqazo00 | w8 | 218 | 268 | 58
o T088 1 j740:5000 | 94 138 | M | 78 , —
g zo0est | ane | ssa
TRGeiAn | 14a | 20 | 158 | %54 125474 | 220456 . 33 :
9516 {qzqraomo | 9ze | s | 148 | 218 | gy |0 | -BAMIse0 | mEe | saa
By 200450 | 240 | 370 aaa | Z00BE0 | 298 | 583
o 120950 4 gmimoo | 210 | 180224 | geilnon | s | v
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HTD BELT TENSIONING INSTRUCTIONS

WARNING! Turn off and lock out or tag power source before proceeding

BELT TENSION

HTD drives do not require as much tension as V- belt drives that depend on friction to
transmit the load. HTD belts should be installed with a snug fit, neither too taut nor too
loose. After the belt has been so tensioned, a force to deflect the belt by an amount to
assure proper tension can be measured. Measure the belt span (sce sketch). Using a
spring scale, apply force perpendicular to the center of the belt width and the center of the
belt span. Measure the force necessary to deflect the belt 1/64" for each inch of belt
span. For example, the deflection for a 32" belt span is 32 x 1/64 = 1/2" deflection. The
force required to deflect the belt the amount required at the proper tension is listed in
table below,

DEFLECTION FORCE FOR Power Grip & Poly Chain GT2 BELTS

PITCH WADTH FORCE

8mm 20mm 24 Ibs. Detlection.
30mm 39 Ibs. 1¢64” per
50mm 67 ibs. _ Inch if zpan
85mm 122 Ibs. { Saoh Lengtp, 4 '

14mm 40mm 99 ibs. T
55mm 156 lbs. o
85mm 266 |bs. oy
115mm 378 Ibs.
170mm 581 Ibs.

NOTE: For belts wider than 2" (50mm), itis
suggested that a strip of key stock, or something
similar, be placed across the belt under the point
of force to prevent distortion.

For drives with shock loading or other unusual
conditions, the force may have to be increased for
proper operation of the drive.

Smithee Engineering, Inc.00P.O. Box 5713300 Tulsa, OK 7415700 Phone: (918)446-440601Fax: (¥18)445-2857
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The bearings have been greased at the factory and are ready to run. The following table is
a general guide for re-lubrication. Operating conditions may require different lubrication
periods.

Bearings have been lubricated at the factory with number two consistency lithium base
grease which is suitable for normal operating conditions.

Re-lubricate with lithium base grease or grease compatible with original lubricant and
suitable for ball bearing service. In certain cases, such as low temperature or high
temperature applications, 1t may be necessary to consult a lubrication supplier for
recommendations.

LUBRICATION GUIDE

Read Preceding Paragraphs Before Establishing Lubrication Schedute.

Hours Fan Shaft RPM and

Run Suggested Lubrication Period In Weeks

Per 1 251 501 751 1001 1501 2001 2501

Day {0 250 to 500 to 750 to 1000 to 1500 | to 2000 | to 2500 to 3000

RPM RPM RPM RPM RPM RPM RPM RPM

8 12 12 10 7 5 4 3 2
16 12 7 5 4 2 2 1 1

24 10 5 3 2 1 1 1 1

Smitheo Engineering, Inc.[1P.0. Box 5713300Tulsa, OK 741570 Phone: (918)446-4406IFax: (918)445-2857
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LUBRICATION INSTRUCTIONS

Recommended lubricants are as follows:

AMBIENT-DEGREES F 15-50 50-125
AGMA NUMBER 4EP SEP
VISCOSITY RANGE 626-755 SSU @ 100°F

918-1122 SSU @ 100°f

Consult the gear manufacturer’s data for a recommended oil and manufacturer.

SYNTHETIC GEAR TLUBRICANTS

Synthetic oils have been used in enclosed gear drives for special operating conditions.
Synthetic lubricants can be advantageous over standard oils in that they are generally
more stable, have a longer life, and operate over a wider temperature range.

INSTRUCTIONS FOR INSTALLATION AND STARTING NEW UNIT

WARNING! Turn off and lock out or tag power source before proceeding.

When units are shipped, internal parts are protected by rust preventive film.

Flushing is not required since it is soluble in the lubricant. Fill the case with

recommended lubricant to the proper oil level.
NOTE: units may be shipped without oil and must be filled before
starting.

Gear units may be shipped with the breather port plugged. Prior to operation,

a breather type plug (supplied with the unit) must be installed in the upper
housing.

Coupling connections must be aligned for proper parallel and angular
misalignment.

If it is required to shim the gearbox for alignment, care must be taken to
prevent distortion of the housing. Nete: coupling and unit alignment
should be rechecked after two weeks operation.

When units furnished with force feed lubrication are started, it should be
confirmed that oil is being pumped.

For low temperature operation, with oil viscosity at starting greater than

5,000 SUV, heaters must be used. For units with pressure lubrication systems

confirm the pump is pumping the cold oil.

Smithco Engineering, Inc.C1P.0. Box 571330ITulsa, OK 7415700Phone: (918)446-44060Fax: (918)445-2857
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7. The minimum viscosity required under normal operating conditions ranges
from 150 to 400 SUV. Oils having this viscosity under normal operating
conditions may not be satisfactory for low temperature starting and heaters
must be used.

8. Where unit will not warm up under intermittent operating conditions, low-
viscosity oil may be required for low temperature operation.

WARNING! Turn off and lock out or tag power source before proceeding.

OIL CHANGES

After installation, the first oil change should occur after two weeks of operation. After the
original oil has been drained, fill the case to the required level with SAE-10 straight run
mineral flushing oil containing no additives. Start the fan and let it get up to speed, then
stop it. This works as a flushing procedure. Drain the flushing oils and fill with the
recommended lubricant to the proper level.

Change the oil every six months unless conditions warrant closer intervals. If the oil
temperature is continuously above 200°F, or if the unit is subjected to an unusually moist
atmosphere, oil changes may be necessary at one, two or three month intervals, as
determined by field inspection of the oil.

Prevent any foreign matter from entering the gear case. Dust, dirt, moisture, and
chemical fumes form sludge.

INSTRUCTIONS FOR MAINTENANCE

1. Stop the unit and check the oil level once a week. The lubricant level should be no
more than 1/4” below specified level.

2. Units should be given daily visual inspections and observation for oil leaks or
unusual noises. If either occurs, the cause must be found and corrected.

3. The operating temperature of the unit is the temperature of the oil inside the
housing. The maximum operating temperature should not exceed 200°F.

INSTRUCTIONS FOR SHUTDOWN PERIODS

If unit will be idle for a period longer than one week, it will be necessary to run the unit
for ten minutes every week it is idle. This short operation will keep the gears and
bearings coated with oil and prevent rusting due to condensations of moisture resulting
from temperature changes.

Smithce Engineering, inc.CJP.0. Box 5713300 Tulsa, OK 74157 1Phone: (918)446-44061Fax: (918)445-2857
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CERTIFICATE OF COMPLIANCE

DATE: 20 OCTOBER, 2008
SUBJECT: NACE

GENTLEMEN:

FHEREBY CERTIFY THAT THE MATERIAL LISTED HEREIN HAS BEEN
INSPECTED AND TESTED IN ACCORDANCE WiTH PRESCRIBED METHODS IN THE
GOVERNING SPECIFICATIONS AND BASED UPON THE RESULTS OF SUCH
INSPECTION AND TESTING DOES CONFORM TO THE BHN REQUIREMENT OF NACE
MR 01-75,

PLATE: ASTM A516-70N AND ASME SAS516-70N LATEST EDITION.
SIZE: 7/8" NOMINAL,
MILL CERTIFIED: IPSCO

HEAT: E71213

SLAB: B26

Specification: NACE MR 01-75
Hardness, HRC Results Hardness, BHN Results
{60, 164, 160

WL HEREBY CERTIFY THE ABOVE INFORMATION IS CORRECT,

Wit G s

MARTY L. EUBANKS
QUALITY ASSURANCE MANAGER
(918) 5832222
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10/28/2008 From:MATTSCO SUPPLY CO.

our#
To:

To: SMITHCO ENGINEERING

QTY:

Line# :1

128649

:SMITHCO ENGINEERING

:J12096

CPO#
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To: SMITHCO ENGINEERING

10/28/2008 From:MATTSCO SUPPLY CO.

our#
To:

QTY:

Linef# :1

128649

:SMITHCO ENGINEERING

:J12096

CPO#
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To: SMITHCC ENGINEERING
QTY :

Line# :1

:SMITHCO ENGINEERING

(J12096

10/28/2008 From:MATTSCO SUPPLY CO.
128649

Our#

To:
CPC#
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10/29/2008 From:MATTSCO SUPPLY CO. To: SMITHCO ENGINEERING

Qur# :28598 Line# :1 QTY: :8B
To: :SMITHCO ENGINEERING
CPO# :J1208%/J12097
gy ) oo e e
s g e ,u!.l.?n. L, b .
¥ 160 Southbit Indusria rive MATTSCO SUPPLY
Houeton, Texas 77047
PH. 713-433-0700 ~ FAX 713-433-5500
t Email: galpmail@g aperti-am.com P_O_Box 2925
Pesr_tcmlncms EN 10204  |INTEANALJOB TULSA OK 74101
”“‘“! 3118 072745
W T CERTIFICATE N, - * DATE YOUR B.O. OATE
007270/8 09/04/2007 566-5-078 08/02/2007
ITEM DESCRIPTION QUANTITY |B/P: MATERIAL HEAT N° / : JV
014/014 5" 900 WN RJ 160 AlGE Bl F 5[8 [ASTM A/SAL05 D3c 19723/02 Al
COUNTRY OF ORIGIN: ITALY
__ H_/3/0 £
. b CHEMICAL ANALYSIS
cw [ MN% | si% P % 8% | CR% | NI% [ MO% [ cuwm | Ve | 5% | AL%e | newm | TIm N % cBY LY
A 0.160} 1.120] 0.240( 0.013] 0.007] 0.060( 0.080] 0.010] 0.250] 0.00L : 0.001 0.001 0.38
AJC| 0.160| 1.140| 0.220{ ©.010f 0.018] 0.070| ¢.090| 0.020f 0.260| 0.001 0.001 8.001 0.38
*?.L?arbnn Equivalent Long Formula G o CHECK ANALsYs
MECHANIC AL PROPERTIES
TENSILE CHARPY TESTES
P “TYPE TEMP. VALDES HE
B DIAMETER { AREA | LENGHT TEMP. TENSHLE YIELD ELONG | REDUCT. Hanoness
TYFE % % (AVER AGE)
. K] . F PSI PSI
A (S 12.50 122.70; 50.00 68 70,600 36,000 ] 22,0 |-30.0 187
A G 12.50 122.70[ s0.00 &8 78,462 47,084 [ 27,2 | 66.8 160
INOTES 0 = CBTAINGED
5 = STANDARD
] HEAT TREATMENTS QENER AL NOTES
A |Normalized at 900 dgr.C for 2,1/2 h.-Cooling from 906 dgr.C in still air ROUGHNESS
A F =FINISH 63 MICROINCH MAX
STANDARD
81 = ANSI B16.5
NOTES |
Material 1[.A.W. Mace MR-0175
TRADE MARK INT. INSPECT DATE INT, INSPECTCR
@ 05/04/2007 D.RUZICKA

INSPECTION AUTHCRITY




10/29/2008 From:MATTSCO SUPPLY CO. To: SMITHCO ENGINEERING
Cur# :28598 Line# :4 QTY: :4
TO: :SMITHCO ENGINEERING

CPRO# :J12095/J12097

—y Phoenix * Capitol * Camco
» Cap Products
Commanding a Higher Standardim Certlfi ed Mill TﬁGSt Re_lport
10/16/2008
Customer P.O.  904.5.09 ADD2 Heat No 4246 ]
MATTSCO SUPPLY CO Heat CO‘f
PO BOX 2925 Phoenix Order # 381089
TULSA, OK 74101 Material ~ ASTM A105-2005 / ASME SA105-2007 Edition, No Addenda
Part Number Description C/
12302010 { FS 6M THD COUPLING I e
Chemical Properties
C - Mn P S Si Cu Cr Ni CEq. Long
0.200 1.000 | 0.008 0.018 | 0210 0.160 | 0.060 0.040 0.3%
Mo | v Co Al Cb N Pb Sn Ta Ti
0.020 { 0.000 0021 | 0014
Additional Chemicat Properties Crr Cur N
0.260
Mechanical Propertics Charpy Minimum Impact -
Tensile (PST)| Yield (PST){ Elong. % in2in. | RofA | BHN Test] | Test2 J Test3 || Average
78,173 51,183 28.0% 45.0% 152 N/A N/A N/A N/A

COUNTRY OF ORIGIN: CANADA

This material meets the requirements of the governing specifications. We certify that the above material has been inspected and tested in
accordance with the methods prescribed in the governing spcc:F ication and the results of such inspections and test conform with applicable
requirements.

We further certify this material was inspected with independent inspectors conforming to the requirements of EN 10204 Section 3.1B.

Comments:
Meets ASME 5A-181-70 2007 and hardness requirements of NACE MRQ175 LATEST EDITION.

Capitol Manufacturing
1125 Capitol Road

Crowley, LA 70526




MATERIAL TEST REPORT  Page 1 of 1

Sold To: 2170000 Ship To: 2442000
SMITHCO ENGINEERING CO. TEK-FINS INCORPORATED
6211 S. 39TH WEST AVENUE 11255 E. 55TH PLACE

TULSA OK 74131 US TULSA OK 74159 US

g5

Purchase Order:  J12207

Sales Order: 110126
Material: A13010000830 A/SA 214/178-A ERW 100000 083M
Delivery: 80166820

Description; ASTM/ASME A/SA 214-96(05} ERW

Test: NDT ELECTRIC TESTED TO ASTM A450 OR A1016 & APPLICABLE TEST METHOD E309 OR E428,
FLANGE TEST PASSED. FLATTENING TEST PASSED. REVERSE FLATTENING TEST PASSED.

Heat Number: WES1084 WEB1812

CARBON Idi 0.0900 0.0900

MANGANESE  Id| 0.4200 0.3500

PHOSPHORUS  {d! 0.0110 0.0080

SULFUR Il 0.0080 0.0020

SILICON (dl 0.0200 0.0260

NICKEL I 0.0500 0.0300

CHROMIUM  1di 0.0500 0.0300

MOLYBDENUM id) 0.0150 0.0100

COPPER idl 0.1100 0.0700

ALUMINUM  Id) 0.0320 0.0410

BORON It 0.0001 St

NITROGEN Idl 0.0061 THEO g,

TIN Idl 0.0060 Qigy y NGing,

TITANIUM Idl 0.0020 Ty CONEY?”VG, Y

VANADIUM  IdI 0.0020 0.0010 A Ry "G
PROVED

Ultimate  (PS) ) By

Yield PSt ) Darg .@K
Elongation {%]) ,

Hardness (RB ) 62/ 63 62/ 64 %éi
Manufactured in usa usAa

Date: 12/02/2008

Wabco Industries, Inc. certifies that the material described was manufactured and tested andfor
inspected in accordance with the specification and fulfills requirements in such respect.

This document conforms to the requirements ofSpecification EN 10204 Inspection Documant Type 3.1.
This dosument was prepared by means of electronic processing and is valid without signature.

Tim Benear
Quality Manager

f
I
f
i




MATERIAL TEST REPORT . Page 1 of 1

Sold To: 2170000 Ship To: 2170000

SMITHCO ENGINEERING CO. SMITHCO ENGINEERING CO.
6211 S. 39TH WEST AVENUE ‘ L\\ 6211 S. 39TH WEST AVENUE
TULSA OK 74131 uUS 55 TULSA OK 74131 US

Purchase OQrder: SSF2EL-

Sales Order: 106024
Material: A13010000830 A/SA 214/178-A ERW 10000D 083M
Delivery: 80162451

Description: ASTM/ASME A/SA 214-96(05} ERW

Test: NDT ELECTRIC TESTED TO ASTM A450 OR A1016 & APPLICABLE TEST METHOD £309 OR E426.
FLANGE TEST PASSED. FLATTENING TEST PASSED. REVERSE FLATTENING TEST PASSED.

Heat Number: WE82209

CARBON Idi 0.1000

MANGANESE  Id! 0.3300

PHOSPHORUS [dI 0.0150

SULFUR idi 0.0050

SILICON 1] 0.0240 SMITHCO ENGINEERIN
NICKEL Idl 0.0400 QUALITY CONTROCI;.: e
CHROMIUM idl 0.0800

MOLYBDENUM [di 0.0100 4
COPPER Idi 0.1300 APPROVED -
| ALUMINUM idl 0.0370 BXEQ\(“
BORON Il 0.0001 DATE ([
NITROGEN I 0.0073

TITANIUM idi 0.0020

VANADIUM tdl 0.0020

Ultimate  (PSI )

Yield {PSI )

Elongation {%)

Hardness (RB ) b8/ 60

Manufactured in USA

Webco Industries, Inc. certifies that the material described was manufactured and tested and/or i Date: 08/25/2008

inspected in accordance with the specification and fulfills requirements in such respect. !

This document conforms to the requirements ofSpecification EN 10204 inspection Document Type 3.1. | Tony Stubblefieid

This document was prepared by means of electronic processing and is valid without signature. {  Quality Manager




Page 1 of 1

TS —

Sold To: 2170000 Ship To: 2442000
SMITHCO ENGINEERING CO. TEK-FINS INCORPORATED
6211 S. 39TH WEST AVENUE 11255 E. 55TH PLACE
TULSA OK 74131 US TULSA 0K 74159 US-

Purchase Order: 1123207

Bales Order: 110126
iatevial: . ZCUSTOMERSUPPOUT Customer Supplied Matarial - Out
Delivery: 80766823

Beseription: CUSTOMER SUPPLIED MATEH IAL

This document Is to provide clarification regarding Smithco Purchase Order H 2207 reference Heat Number
WEB1084, WEB1812, and WEB2209 and these tubes supplied by Wehco Industries, inc. i

Tubes under Smithco Purchase Order 112207 were held in stock by Smithco and were to be utilizad on Smithce |
Job#20088554 The requirements for those tubes called for a reduction in length from 38ft to 34ft. Webco picked .
up stock tubas as per Heat Number WES1084, WES1812, and WES2209 transported those to Webco facility and
reduced to required fength. Tubes were then delivered to Tek fins at the required 34ft length for extrusion
process. At time of pick up Webco issued a Matertal Test Report indicating the recelpt of tha Customer Supplied
Material reference Heat Number WE81084, WES1812, and WEB2209. The following attachment contains a copy of
the MTR’s for tubes received by Webco which wera cut to length for Smithco Job#20088554,

Date: 01/18/2005

O s SMITHEO ENGINEERING, INC.
QUALITY CONTROL.

' - ) APPROVEDB ‘gg y




_12/11/2008

WT#

ORDER#

* RECORDER:
15MIN

G. INC.
1CO FNGINEERING, ING-
swu'rfé O LTy CONTROL

APPROVED BY

DATE

-08

-AF
15

CHART

6300 S. 57TH W. AVE
TULSA, OK 74131

PRECISION HEAT TREATING

JIMMOSS~—___

SMITHCO
J12102

FURNACE #SR: CALIBRATION DATE: 1

CUSTOMER:
CUST. PO#:
QUANTITY
APPROVED BY:

e,
—

=]
s

WGHT

T DN

1c

of-K

J \_\M_w\
I
_____“3 _a:m_ il i v___m
___ _ __:_—_ ____ =_ mvnv_ "_w,_
s
e
\. .4
Z R
d



PRECISION HEAT TREATING

CHART

SMITHCO ENGINEERING

J12102

6300 S. 57TH W. AVE
TULSA, OK 74131

ORDER#

CUSTOMER:
CUST. PO#:

17415
_12/12/2008

WTH#

QUANTITY

BF-BB

“HEADER BOXES 5541

08

FURNACE #SR: CALIBRATION DATE: 1-15

APPROVED BY:

RECORDER:

0

L .N‘W,WW////
Mv//

JIM MOSS

<2

B %% S

\
@///////
N\

\
\

.

%: ke
)
|
N »«%Wm«%
///H/%//W//M/// .



TULSA GAMMA RAY, INC. CUSTOMER DATA
1127 SOUTH LEWIS AVENUE NAME S At
TULSA, OKLAHOMA 74104-3900
918 / 585-3228 + FAX 918 / 584-5598 ADDRESS
1 - 800 - 625-9288 PHONE IATTN:
www.tulsagammaray.com wo.s. S5 { PO #
TECHNIQUE/INSPECTION REPORT | 1o _Teulss, b #
e 2-3-0OF pv_ PR (ED . DESCRIPTION S@e? tHesd 1~ 26
DEFECT COPE ABBREVIATED TERMS
AB — ARC BURN HB - HOLLOW BEAD SEI - SLAG INCLUSION SOD = SOURCE T OBJECT DISTANCE
Al — ALIGNED INDICATION IF - INADEQUATE FUSION SLL - SLAG LINE OFD = SOURCE SIDE OF OBJECT TO FILM DISTANCE
BT — BURN THROUGH IP — INCOMPLETE PENETRATION | SURF — SURFACE iINDICATION 0D = QUTER DIAMETER REP = REPAIR RET = RETAKE
CON - CONCAVITY MA - MISALIGNMENT UCE — UNDERCUT EXTERNAL WT = WELD THICKNESS RES = RESHQOT
CRACK — CRACK POR - POROSITY UCI - UNDERCUT INTERNAL WR = WELD REINFORCEMENT BM = BASE MATERIAL
WELD/FILM JOB NUMBER oD BM WR § WT | WITHIN STD'S # FiLM SOD | OFDP| IQI # DEFECT LOCATION
NUMBER YES | NO |FILM| SIZE/ MFG / TYPE s% EXP
L I~ | SSYI—AF — 125 18 f 308l v yghee |9 U K| )
, 2-3 | IR L Liviy i
; M-S v Vg Vast, L 30k 1271 V|2 B¢
§
5
5
7
3
Pl
114
El
12
13
t4
5
16
£7
18
19
20
21
22
23
24
25
2%
27
28
29
30
== o : , _
VETHO / — SOUR'CIEE%D]QG. ES‘-;-;?.‘E’E-/ 9‘3 NO ?EES DEV, 'i\':]‘:;.o 2‘ MP 51:15[?
NO. OF FT LONG STANPARDS NO. O EILM/ EXPOSURE: DBL WALL )( s.waL:L ¢ MR/ SCREENS
VELDS b |SEAMS # ec— FIEM 2 CASSETTE I VIEWING:  DBL WALL 5. WALL Y K-
TRUCK NG, # REPORT NO. PAGE NO. TECH. ASST. TRAVEL TOTAL MILEAGE
SHOP T'c_ . or OF HOURS HOURS HOURS HOURS

fILM INTERPRETER ASST. N LEVEL
Cant . g A0 Leding oy

ZOMPANY REPRESENTATIVE e CHNICIW ASNT LEVEL

SIGNATURE CERTIFIES TIME & MATERIALS CORRECT - SIGNATURE

ORM 88-1 TULSA GAMMA RAY, INC. ASSUMES NO RESPONSIBILITY FOR LOSSES No l 2 4 5 6 3
tev. 5/03 OF ANY KIND DUE TO INTERPRETATION *




TULSA GAMMA RAY, INC. CUSTOMER DATA

1127 SOUTH LEWIS AVENUE NAME AP feo
TULSA, OKLAHOMA 74104-3900
918 / 585-3228 » FAX 918 / 584-5508 ADDRESS
1 . 8500 - 625-9288 PHONE |ATTN:
ww.idisagammaray.com
TrTeES y w.0. # S“S"q’ PO. #
TECHNIQUE/INSPECTION REPORT JOB LOCATION T is -, o MAT
wie__[a-S-o¥ y_ R~ DESCRIPTION < 2O 45 M SRy oo

DEFECT CODE

HB - HOLLOW BEAD
IF — INADEQUATE FUSION

IP - INCOMPLETE PENETRATION
MA - MISALIGNMENT

IOR - POROSITY

ABBREVIATED TERMS

SOD = SOURCE TO OBJECT DISTANCE

OFD = SOURCE SIDE OF OBJECT TO FILM DISTANCE

OD = OUTER DIAMETER REP = REPAIR RET = RETAKE
WT = WELD THICKNESS RES = RESHOOT

WR = WELD REINFORCEMENT BM = BASE MATERIAL

AB — ARC BURN

Al - ALIGNED INDICATION
BT - BURN THROUGH
CON - CONCAVITY
CRACK — CRACK

SLI - SLAG INCLUSION
SLL - SLAG LINE

SURF — SURFACE INDICATION
UCE - UNDERCUT EXTERNAL
UCE - UNDERCUT INTERNAL

WELD/FILM JOB NUMBER QD L BM | WR | WT | WITHINSTD'S | # FILM 50D | OFD I% # DEFECT LOCATION
NUMBER ; FILM| SIZE / MFG/ TYPE 542 EXP .
Vs | NG | W i, 4e

L -2 |ex4/-AF = s sy 3% xsh g |- los|B | !
-3 | vy b W7 | b Libly )
y-5 1% o LA e VIZhxo e Il bk T

~~

RO

[V

RSB 1+ = B N

. & [
12 15 N JFad 07
2 M & | Hert

30

vi SOURCE SiZE ]:_)IAG. ISOTOP NO. CURIES EV. TIME DEVTE,
/? ] SD L /53 o SR Ve ot ;‘31{

NO. OF FT. LONG STANPARDS NO. Oé FEL.M/ EXPOSURE:  DBL WALL S. WALLX MRI?A%LN\

WELDS, SEAMS o FILM CASSETTE
SHE gee T / [iewinG, DoLwALL S, WALL 0
TRUCK NO.J REPORT NO. PAGE NO. TECH. ASST. TRAVEL TOTAL MILEAGE

SHOP E ) C OF OF HOURS HOURS HOURS HOURS
AILM INTERPRETER T ASNT LEVEL

ZOMPANY REPRESENTATIVE

,@NJ W ASNT LEVEL
SIGNATURE CERTIFIES TIME & MATERIALS CORRECT TTSIGNATURE
ORM 8.1 TULSA GAMMA RAY, INC. ASSUMES NO RESPONSIBILITY FOR LOSSES NO l 2 %
lev. 503 OF ANY KIND DUE TO INTERPRETATION * 4 5 6 8 E



TULSA GAMMA RAY, INC. CUSTOMER DATA
1127 SOUTH LEWIS AVENUE NAME __S mitheo
TULSA, OKLAHOMA 74104-3900
918 /585-3228 » FAX 918/ 584-5598 ADDRESS
1 - 800 - 625-9288 PHONE ATTN:
www.tulsagammaray.com wo. ¢ €54 | -
TECHNIQUE/INSPECTION REPORT | 104 1 o crion Tie foo, D&
— T pv_ ] het . DESCRIPTION §g28}s VPr w7 ©
DEFECT CODE ABBREVIATED TERMS
AB — ARC BURN HB — HOLLOW BEAD SLI - SLAG INCLUSION SOD = SOURCE TO OBJECT DISTANCE
Al — ALIGNED INDICATION IF — INADEQUATE FUSION SLL - SLAG LINE OFD = SOURCE SIDE OF OBJECT TO FILM DISTANCE
BT - BURN THROUGH IP — INCOMPLETE PENETRATION | SURF — SURFACE INDICATION OD = OUTER DIAMETER REDP - REPAIR RET = RETAKE
CON - CONCAVITY MA — MISALIGNMENT UCE - UNDERCUT EXTERNAL WT = WELD THICKNESS RES = RESHOOT
CRACK - CRACK POR - POROSITY UCI - UNDERCUT INTERNAL WR = WELD REINFORCEMENT BM = BASE MATERIAL
WELD/FILM JOB NUMBER OD BM WR | WT | WITHIN STD'S # FiLM SOD | OFD) QL # DEFECT LOCATION
NUMBER YES NO  [FILMD 81ZE/ MFG/ TYPE S% EXP fj, lys—: /2
L1 | $541 -BF — Jas’ps" boe| | V3L sslse | 139 B | '
2 -3 f L v v V vy |
s Y-S5 L  tes Y sl | |3hxn=so  |||jas] )V |9 L
4
5
6
7
8
9
10
11
12
13
14
i5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3¢
M%Pr SO.U!R(;E;Z,F& DIAG. lsojtniz R / N NO. cu&i;so ng_ufdé S LZ’?WP D;ﬂ_m(/
NO. OF ! FT LONG STANMDARDS NO. OF FILM/ EXPQSURE: DBLWALL X 5 WALLx SCREENS
WELDS SHAMS ME Sec. 2y FILM Q| CASSETTE I VIEWING:  DBL WALL S WALLA" ?‘B )
FRUCK NO., / REPORT NO. PAGE NO. TECH. ASST. TRAVEL TOTAL MILEAGE
SHO C oF OF HOURS A HOURS HOURS HOURS

FILM INJFERPRETER ASST. N. E \ - A‘Sﬂqﬂ
COMPANY REPRESENTATIVE 1 CHNICIAN Z Z : I ASET LEVEL

SIGNATURE CERTIFIES TIME & MATERIALS CORRECT §IGNA%URE :
FORM 88-1 TULSA GAMMA RAY, INC. ASSUMES NO RESPONSIBILITY FOR LOSSES No l 2 4 5 6 7
Rev. 5103 OF ANY KIND DUE TO INTERPRETATION *




TULSA GAMMA RAY, INC.

1127 SOUTH LEWIS AVENUE
TULSA, OKLAHOMA 74104-3900

CUSTOMER DATA

NAME S'M: theo

918/ 585-3228 « FAX 918 / 584-5598 ADDRESS
1 - 800 - 625-9288 PHONE ATTN:
www.tulsagammaray.com
9 y wo.# 234! PO, #

TECHNIQUE/INSPECTION REPORT
mre {9 -8 ©¥

JOB LOCATION 74 1S 5, 0%
DESCRIPTION g2 /5

MATERIAL
TYPESA-3T4~7 =

ABBREVIATED TERMS

S0D = SOURCE TO OBJECT DISTANCE

OFD = SOURCE SIDE OF OBJECT TO FILM DISTANCE

OD = OUTER DIAMETER REP = REPAIR RET = RETAKE
WT = WELD THICKNESS RES = RESHOOT

WR = WELD REINFORCEMENT  BM = BASE MATERIAL

DAY Mov\)c- o
DEFECT CODE

HB — HOLLOW BEAD

IF — INADEQUATE FUSION

IP - INCOMPLETE PENETRATION
MA - MISALIGNMENT

POR — POROSITY

AB - ARC BURN

Al — ALIGNED INDICATION
BT - BURN THROUGH
CON - CONCAVITY
CRACK - CRACK

SLI - SLAG INCLUSION

SLL - SLAG LINE

SURE - SURFACE INDICATION
UCE - UNDERCUT EXTERNAL
UCI - UNDERCUT [NTERNAL

WELD/FILM JOB NUMBER OD | BM | WR | WT | WITHINSTD'S | # FILM SOD | OFD| 1Qi | # DEFECTLOCATION
NUMBER YES | NO |FILMi SIZE / MFG / TYPE s(-la EXP 153

L =9 158918k — |10 Ia54as|” | BEYsh-5 |9 s B |1 i

y @-3 Ly L |V~ | v Vol [y

, -5 , Viod V|i® X1k Bhxn-+= ) |ViViar &

§

5

5

7

8

2

10

11

12

i3

14

15

16

17

18

19

0

2

22

23

24

25

26

27

28

29

30 _

mﬁgnr__ SOL:RICE SIZE DIAG. igzp-ﬁl q N NO. %ES DSE\i.}";Mé DZ T?'b gy

;’OELCD)F ngk\]rl%NG ST, ?;SE l;lICL)MO LMy / EXPOSURE:  DBL WALL S.WALL a¢ MRLE) igzﬁms

e ST VIEWING:  DBL WALL S.WALL

TRUCK NO. 7/ REPORT NO. PAGE NO. TECH. ASST. TRAVEL TOTAL MILEAGE

HOP ISNC OF OF HOURS HOURS HOURS HOURS

SILM INTERPRETER ASST. ME 1 A EL

ik o Alavn Laing A
ZOMPANY REPRESENTATIVE = NDT TECHiCI/AI\y M A%

SIGNATURE CERTIFIES TIME & MATERIALS CORRECVV SIGNATURE

TULSA GAMMA RAY, INC. ASSUMES NO RESPONSIBILITY FOR LOSSES
OF ANY KIND DUE TO INTERPRETATION

ORM 83-1
Lev. 503

No. 124573




TECHNIQUE/INSPECTION REPORT
me 12 ~]0~0%

TULSA GAMMA RAY, INC.

1127 SOUTH LEWIS AVENUE

TULSA, OKLAHOMA 74104-3800
918 / 585-3228 » FAX 818 /584-5598

1 - 800 - 625-9288
www.tulsagammaray.com

DAY

AB - ARC BURN

Al — ALIGNED INDICATION
BT - BURN THROUGH
CON — CONCAVITY
CRACK ~ CRACK

DEFECT CODE

HB - HOLLOW BEAD

IF - INADEQUATE FUSION

IP - INCOMPLETE PENETRATION
MA — MISALIGNMENT

POR - POROSITY

DESCRIPTION

) CUSTOMER DATA
NAME __ S 1 e
ADDRESS
PHONE | TN
wor 5SS PO. #

JOB LOCATIO =54 / Vo Xaun

@2 n "

MATE

TYPE: ) A=ST1£-7>

SLE — SLAG INCLUSION

SLL — SLAG LINE

SURF — SURFACE INDICATION
UCE — UNDERCUT EXTERNAL
UCT - UNDERCUT INTERNAL

oD = OUTER DIAMETER
WT = WELD THICKNESS
WR = WELD REINFORCEMENT

ABBREVIATED TERMS

50D = SOURCE TO OBJECT DISTANCE
OFD = SOURCE SIDE OF OBJECT TO FILM DISTANCE

REP = REPAIR
RES = RESHOOT
BM = BASE MATERIAL

RET = RETAKE

WELDIFILM
NUMBER

JOB NUMBER

oD § BM [ WR

WT [ WITHIN STD'S

YES NO

#
FILM

SIZE { MFG ! TYPE

FILM SOD

OFDy IS%

# DEFECT LOCATION
EXP

L Y-s

S5Y1-BR

575 13§

v~ !

Ihxn —w

Iy 1)

B

/

FSS (S U T )

(K= T N R [ =

SQURC

A

AG.

ISeaLE, _,/a};

NO. C%

DEY,TIME

YA

DENSITY

—

NOQ. OF
WELDS

FT. LONG
SEAMS

STF‘\?

FILM/
CASSEUTE /

NQ. OF
/

EXFOSURE:  DBL WALL

5. WaLL 2K

VIEWING: DBI, WALL

-
MR sgﬁ}iNs

5. WALL{>~ <

TRU

s

SHO

PAGE NO.
QF

OF

5
""é—__sec_ 7/ 'y

REPORT NO.

FILM
TECH. ! ASST.

HOURS HOURS

TRAVEL
HOURS

HOURS

TCOTAL MILEAGE

FILM INTERPRETER .

i -~
ASST.NT:E,
i St L@d e

COMPANY REFRESENTATIVE

S

SIGNATURE CERTIFIES TIME & MATERIALS CORRECT »

FORM 88-1
Rev. 3103

TULSA GAMMA RAY, INC. ASSUMES NO RESPONSIBILITY FOR LOSSES
OF ANY KIND DUE TO INTERPRETATION

SIGNATURE

No. 124588




SMITHCO ENGINEERING, INC.

e -
—————— e

———
e

MAGNETIC PARTICLE TESTING REPORT

CUSTOMER:,@SQ:%N Ol DATE: _ff /73 JOK
© TIME: /220 Pm

Fre QOB Plfe e es
EQUIPMENT SERIAL NUMBER _ 2008 A S5¢ / JEAL, BF 2B
APPLICABLE CODE:  ASME SECTION V ARTICLE 7
ASME SECTION V ARTICLE 25, SE-709

ASTM E-709
ASME SECTION VIIX DIV. 1, APPENDIX 6

EXAMINATION MEDIUM: DRY POWDER

COLOR OF POWDER: RED

LIGHTING EQUIPMENT USED_3 1) C.e 2/ MAG ride  => 100fc(1000Lx)
PARKE LSEARCH CORPORATION

EQUIPMENT MANUFACTURER:
MODEL NUMBER: B-100

MAGNETIZING CURRENT: AC &~ DC -~

DEMAGNETIZING REQUIRED: YES NO~ N
TESTED MATERIAL TYPE AND TBICKNESS SB</C 6270 254 /% |4 Y\

NON-REJECTABLE INDICATIONS )
SIZE, TYPE AND LOCATIONS: —

REJECTED

ACCEPTANCE CRITERIJA: ABOVE REFERENCED CODES AND STANDARDS
SMITHCO MPT PROCEDURE LATEST REVISION

PERFORMED BY: % > M———”

LEVEL OF CERTIFICATION: ‘ ‘.;_-f ,

ACCEPTED

WITNESSED OR ACCEPTED BY:
LEVEL OF CERTIFICATION:

MPT PROCEDURE - Page 4 of 4 Rev. 10 (09-11-07)

SMITHCO ENGINEERING, INC,
TULSA OFFICE & PLANT: 6312 S. 35th W. Ave. Tulsa, OK 74132 Phone (918) 446-4406 Fax {918) 445-2857

www.smithco-eng.com




SMITHCO ENGINEERING, INC.

———

———— ————— — i

—

MAGNETIC PARTICLE TESTING REPORT

ool DATE: /A f} o3

CUSTOMER: 2R

- TIME: P2 L0 Ayn /( 28 Am
' NOZ goerv? S
EQUIPMENT SERIAL NUMBER A 6CS R $5¢%/ AF R F

APPLICABLE CODE:  ASME SECTION V ARTICLE 7
ASME SECTION V ARTICLE 25, SE-709

ASTM E-709
ASME SECTION VIl DIV.1, APPENDIX 6

EXAMINATION MEDIUM: DRY POWDER

COLOR OF POWDER: RED
LIGHTING EQUIPMENT USED_.3 ) C.¢ 2/ MAG Lide = 100£c(1000Lx)

EQUIPMENT MANUFACTURER ‘y}l RESEARCH CORPORATION

MODEL NUMBER: B-100
MAGNETIZING CURRENT:

DEMAGNETIZING REQUIRED: YES .
TESTED MATERIAL TYPE AND THICKNESSS%/G cez70 /e

NON-REJECTABLE INDICATIONS
SIZE, TYPE AND LOCATIONS:

REJECTED

ACCEPTANCE CRITERIA: ABOVE REFERENCED CODES AND STANDARDS
SMITHCO MPT PROCEDURE LATEST REVISION

PERFORMED BY: __%\&./

e
LEVEL OF CERTIFICATION: ﬁ’—

ACCEPTED

WITNESSED OR ACCEPTED BY:
LEVEL OF CERTIFICATION:

MPT PROCEDURE - Page 4 of 4 Rev. 10 (09-11-07)

- SMITHCO ENGINEERING, INC.
TULSA OFFICE & PLANT: 6312 S. 39th W. Ave. Tulsa, OK 74132 Phone (918) 446-4406 Fax {918) 445-2857

WWW, smlthco -eng.com




SMITHCO ENGINEERING, INC.

T e —rrrr e

——

MAGNETIC PARTICLE TESTING REPORT

CUSTOMER: /%_S_c:,[o/om O paTE:_ JX 170 108
TTIME: 6t 9o A

POSTEC D Phte E’}/‘p.s
EQUIPMENT SERIAL NUMBER 2005 R $5¢%/ AEAR _
‘APPLICABLE CODE:  ASME SECTION V ARTICLE 7
ASME SECTION V ARTICLE 25, SE-709

ASTM E-709
ASME SECTION VIl DIV.1, APPENDIX 6

EXAMINATION MEDIUM: DRY POWDER
COLOR OF POWDER:  RED

LIGHTING EQUIPMENT USED_.3 ) C.e #/ MAG r+e = 100£c(1000Lx)
EQUIPMENT MANUFACTURER: PARKER RESEARCH CORPORATION

MODEL NUMBER: B-100 |
MAGNETIZING CURRENT: ACo~_ DC /
DEMAGNETIZING REQUIRED: YES NO Y e
TESTED MATERIAL TYPE AND THICKNESS SZX7. G-£7 6 2} | % /

NON-REJECTABLE INDICATIONS

NS
SIZE, T'YPE AND LOCATIONS:
ACCEPTEDZ REJECTED

ACCEPTANCE CRITERIA: ABOVE REFERENCED CODES AND STANDARDS
SMITHCO MPT PROCEDURE LATEST REVISION

PERFORMED BY:_ M—/\

LEVEL OF CERTIFICATION: _ ﬁ

WITNESSED OR ACCEPTED BY:
LEVEL OF CERTIFICATION:

MPT PROCEDURE - Page 4 of 4 Rev. 10 (09-11-07)

 SMITHCO ENGINEERING, INC.
TULSA OFFICE & PLANT: 6312 S. 39th W. Ave. Tulsa, OK 74132 Phone (318) 446-4406 Fax {918) 445-2857

www.smithco-eng.com




SMITHCO ENGINEERING, INC.

- e S
—— L e O

MAGNETIC PARTICLE TESTING REPORT

CUSTOMER: /gj‘e[%m 0l DATE: JA /12 s0O¥
' : TIME: 70 B
FesTimp Plete ot

EQUIPMENT SERIAL NUMBERq(ms; R 24/ BEBR

‘APPLICABLE CODE: ASME SECTION V ARTICLE 7
ASME SECTION V ARTICLE 25, SE-709

ASTM E-709
ASME SECTION VIII DIV. 1, APPENDIX 6

EXAMINATION MEDIUM: DRY POWDER

COLOR OF POWDER: RED
LIGHTING EQUIPMENT USED_.3 D) C.e 4 MAG e => 100£fc(1000Lx)

EQUIPMENT MANUFACTURER: P}@R RESEARCH CORPORATION

MODEL NUMBER: B-100

MAGNETIZING CURRENT: AC. bC "
NO _

DEMAGNETIZING REQUIRED: YES
TESTED MATERIAL TYPE AND THICKNESS </Z¢7¢ (220

2% 17y )

NON-REJECTABLE INDICATIONS
SIZE, T'YPE AND LOCATIONS:

REJECTED

ACCEPTANCE CRITERIA: ABOVE REFERENCED CODES AND SFANDARDS
' SMITHCO MPT PROCEDURE LATEST REVISION

PERF ORMED BY,,;;% S /)4_\

LEVEL OF CERTIFICATION: ’

ACCEPTED

WITNESSED OR ACCEPTED BY:
LEVEL OF CERTIFICATION:

MPT PROCEDURE - Page 4 of 4 Rev. 10 (09-11-07)

 SMITHCO ENGINEERING, INC.
TULSA OFFICE & PLANT: 6312 S. 3%th W. Ave. Tulsa, OK 74132 Phone (318) 4464406 Fax (018) 4452857

wwwsmlthco ~eNg.com




HARDNESS TEST CERTIFICATE

Mic 10 SN 5684

Machine : Krautkramer SERIAL#: Mic 20 SN 2567
DATE/ i -0-0% Inspector : =57
HEADER ID; ‘QOOFR, 554/ /}
BHN BHN
ﬁlfﬁ Weld HAZ k Weld HAZ
. N [ 741 /732
s | / 8/ A NE_ | /77 1772
- , Y /73 § 122
NP /74 /7/
A /73 | s7/
N3 175~ |47 ¢
N (72 | [/
. Ng | 473 § {72~
EB 221 S I




SMITHCO

CUSTOMER:_foselolon 01\ __ Pipe\tne

SMITHCO SERIAL NO.: ZODYRSEY|-f

TEST GAUGE NO.: H{ ¢

RANGE: o~5‘00r>{¢5

DATE CAL.:_s-2(.05

TEST PRESSURE: 2605

' DATE TESTED: 12-z2-0§

WE CERTIFY THE ABOVE REFERENCED AIR COOLED HEAT EXCHANGER WAS
SUCCESSFULLY HYDROSTATICALLY TESTED FOR ONE (1) HOUR MINIMUM
AND THE TEST GAUGE WAS CALIBRATED AS STATED.

ME

MATT FADENRECHT
QC CONSOLIDATED REP

SMITHCO EN GINEERING, INC PHONE: (918) 446-4406
' FAX: (918) 4452857

P.O. BOX 571330
TULSA, OK 74157
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SMITHCO

HYDROSTATIC TEST CERTIFICATE

CUSTOWR: é’Q $e O/Q " Jolll | E/Qe,\ ing

SMITHCO SERIAIL, NO.: .20 PESS 9 (A

TEST GAUGE NOQ.: #4¢

RANGE: Q.S@@a;p—z :

DATE CAL.: 32 i~oy -

TEST PRESSURE: 7, 90 g5}

DATE TESTED. /- F ~f

e L :
Shawn Blanck ,
ASSEMBLY INSPECTOR

SMITHCO ENGH"IEERI’NG, INC

PHONE: (918) 4464406
0. BOX 571339  FAX: (918) 4452857
TULSA, OK 74157
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SMITHCO

HYDROSTATIC TEST CERTIFICATE

CUSTOMER: Kose lof Out o:1 P peline

SMITHCO SERIAJ, NO.: 200y ESS¢/-4

TEST GAUGE NO.- # >0

DATE CAL.: s~2¢o0% -

TEST PRESSURE: 260 D’Q$ 2

DATE TESTED: /~¥7-of |
WE CERTIFY THE ABOVE REFERENCED AIR COOLED HEAT EXER. WAS
SUCCESSFULLY HYDROSTATICALLY TESTED FOR ONE (1) HOUR
CALIBRATED AS STATED.

AND THE TEST GAUGE WAS

W2 2P
Shavwn Blane o
ASSEMBLY INSPECTOR

SMITHCO ENGINEERING, NG 3 PHONE: (918) 4464406
P.0. BOX 571339 ' © RAX: (918) 4452857
TULSA, OK 74157
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