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ABOUT WAKEFIELD-VETTE

SINCE 1952

Wakefield-Vette has been in continuous operations since 1952, providing thermal solutions across multiple
industries, from international Fortune 50 companies to small and medium sized businesses. Industries
served include Power Conversion, Information Technology, Renewable Energy, Telecommunications, Transportation,
Aerospace/Defense, LED Lighting, Factory Automation, Consumer, and Medical.

The thermal solutions Wakefield-Vette manufactures comprise a wide array of products, including thermal
extrusions, LED heat sinks, heat frames and pipes, fans, heat exchangers, coolant distribution units, liquid cold plates,
etc,, making Wakefield-Vette unique in its ability to deliver the increasingly complex thermal solutions required
to meet the thermal engineering challenges of today's ever-higher electronics packaging densities.

Wakefield-Vette is a 700-employee strong company with 500,000 square feet of global manufacturing
capacity with facilities located in New Hampshire, North Carolina, and Wisconsin.

PELHAM, NH

US Headquarters Production - Thermal Management, Extrusions

O &

Design Lab Design Eng.

e 0

@ @

Application Eng. Aluminum

Extrusions

®

Heat Sinks Heat Frames Bonded Fin Thermal
Accessories

D

33 Bridge Street
Pelham, NH 03076
Phone: (603) 635-2800
Fax: (603) 635-1900

210 Employees

240,000 ft2
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LOCATION OVERVIEW

RALEIGH, NC

Production - Ruggedized & Electronic Packaging, Hi-end Complex Mfg, Military

Raleigh, NC 27609

Design Lab Design Eng. Application Eng. Thermal - Military - Phone: (919) 831-9950

Ruggedized -

65 Employees
Enclosures Front Panels

2910 Industrial Drive

@ 50,000 fi2

Wedgelocks

WITHEE, WI

Production - Extrusions, Fabrications

511 Progress Street
Withee, WI 54498
Phone: (715) 229-9200
Fax: (715) 229-9202

D O

Aluminum Fabrication Industrial
Extrusions Applications

60 Employees
55,000 ft2
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DESIGN SERVICES

THERMAL SOLUTIONS

Wakefield-Vette also offers a wide range of engineering design services along with our standard and custom
products. In many cases, our customers need to make small changes to our standard products. Wakefield-Vette's
application engineers are ready to modify drawings and give feedback on requested changes to support your
efforts to make the product you purchase work as intended in your application. When even more design assistance
is needed, Wakefield-Vette has a world class team of engineers to work with you. We excel at collaboration with
engineering teams to share drawings, design ideas, analysis and manufacturing understanding. Wakefield-Vette
uses SolidWorks solid models and drawings and Ansys IcePak for Computational Fluid Dynamics (CFD) analysis.

Even if you do not have a thermal solution in mind, bring your applications to us and we can support ground-up
design efforts with options for liquid, natural and forced air convection cooling solutions. Wakefield-Vette can
also give insight into the use of thermal products like heat pipes, vapor chambers, liquid cold plates and many other
technologies to bring to bear on your application as well as accessory items such as thermal interface materials,
fans and attach methods. Wakefield-Vette can truly be your one-stop-shop for thermal solutions from start to finish.

wakefield-vette.com
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e THERMAL MANAGEMENT
wakefield-vette SOLUTIONS FOR BGAs

THERMAL MANAGEMENT
SOLUTIONS & THERMAL INTERFACE BGA THERMAL SOLUTIONS MATRIX

The following table represents Wakefield-Vette's recommendations for a variety of standard BGA sizes. However, this
is by no means a complete list of components that can be used with these heat sinks. To determine suitability for your
particular component, request a BGA heat sink evaluation kit.

g - BGA Heat Sink Heat Sink Height Recommended Attachment

Thermal Interface 8 Adhesive
— Adhesive
21 | ot [ a0 | Diossh | Adneswe
21 | x| 25 35 45 €0 | 624 |  Adhesive
5 | a2z | a0 60 | 604 | Adneswe
23 | x| 0 75 | 605 | Adnesive
2 | 25x25 | .25 35 45 60 | 625 |  Adhesive
27 | a8x28 | 25 35 45 60 | 658 | Adneswe
___65_ Adhesive
3 [ x| 65 | 607 | Adnesive
_§_ Adhesive
33 | 32x32 | 35 40 | 610 |  Adnesive
3 [ sk | e | 612 | Adnesie
| 35 | 35x35 | 25 35 45 60 | 642 |  Adnesive
3 | 35x35 | 25 35 45 60 | 630 |  Adhesive
Adhesive
Adhesive
| 457x355 | 37x47 | 80 | 617 |  Adnesive
Adhesive
375 | 38x38 | 0029 | 660 |  Adnesive
a0 | ankes [ 3 [ ez Clip
|40 |  40x40 | 26 53 | 65 |  Adnesive
a5 | a1 [ @615 | Adnesie
45 | a3x43 | 20 25 35 45 60 | 628 | Adnesie
45 | 43x43 | a5 | 662 |  Adnesive
45 | 47x47 | 80 | 616 |  Adnesive
Adhesive
Adhesive
50 | saxs1 | 80 | 622 |  Adnesive
| 50 | 53x47 | 40 65 80 100 | 798 |  Adnesive
__— Adhesive
| uptod5 | 73x50 | 50 100 | 609 | lip
| _wptods |  7xs50 | 0 95 0 | 0 e19 Clip

RoHS COMPLIANCE

Please note that Wakefield-Vette part numbers designated with an “E” in this catalog denote new parts in compliance
with the RoHS initiative, with the exception of our Precision Clamps. Wakefield-Vette will still continue to offer non-
RoHS compliant versions of these parts. Please be aware that many Wakefield-Vette Standard parts have always been
compliant since their design inception and therefore will not carry the “E” designation.

Wakefield-Vette requests that you refer to the RoHS compliance tool on our website at www.wakefield-vette.com to
verify RoHS compliance. If you require further clarification or information regarding RoHS, please contact the factory.

Contact us: (603) 635-2800
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THERMAL INTERFACE MATERIAL PART NUMBER GUIDE

All of the heat sinks shown in this catalog are available with any of the following thermal tape and interface materials,
pre-applied at the factory. Use the “T" series, thermally enhanced, pressure sensitive adhesives to attach the heat sink to
the electronic package and provide a good thermal link to the heat sink. Specify these materials in applications where the
heat sink will be fixed to the electronic package by some mechanical means other than a tape. Please note that none of
these materials are for use in applications requiring electrical isolation from the electronic device. All options other than
-T1 and -T4 are RoHS compliant.

Note: To obtain the estimated thermal resistance of the interface material in your application, divide the thermal
impedance value by the area of the pad in square inches. For example, a 2" x 2" piece of T4 has a resistance of 1.10
C-inA2/W v 4 inf2=0.275 C/W

“T" Series Thermally Enhanced Pressure Sensitive Adhesives

Manufacturer Thermal Impedance | Thickness,

Suffix Product C-inN2/W Inches Package Surface, Comments

-T1 Chomerics, T405 0.47 0.006 Metal/ceramic; aluminum carrier

-TE Chomerics, T405R 0.47 0.006 RoHS-compliant version of -T1

-3 Chomerics, T412 0.25 0.009 Metal/ceramic; very good
performance and conformity

-T4 Chomerics, T410 1.10 0.007 Plastic

-TAE Chomerics, T410R 1.10 0.007 RoHS-compliant version of -T4

-T5 Chomerics, T411 1.00 0.011 Plastic; conforms to out-of-flat packages

-T6 3M, 8810 0.88 0.010 Metal/ceramic; very good

adhesion and conformity
-7 Bergquist, BP 108 1.28 0.008 Metal/ceramic; electrically insulating

ORDERING INFORMATION

Once you have chosen heat sink and thermal interface material that meets your thermal & mechanical
requirements it is easy to designate the part number. Simply add the interface material suffix referenced
on the chart above to the base part number for the heat sink. The base part number already includes
information regarding its size and finish.

Example:
To order the 658 Series heat sink at .350" tall with the T5 thermal interface material, specify part number:
658-35AB - T5

From Catalog Page XX —— —L From Table on Page XX

8 ) wakefield-vette.com




INTEGRATED CIRCUIT COOLING

HEAT SINKS

Heat Sinks For BGAs, Super BGAs, & FPBGAs
Deltem™ Composite Heat Sinks For BGAs

Heat Sinks For Microprocessors & ASICs

Pin Fin Heat Sinks

Elliptical Fin Heat Sinks

Pin Fin & Elliptical Fin Heat Sinks

Ceramic Heat Sink For To Devices w/ OmniKlip

Wave Series Heat Sink With Integrated Clip Assembly

12-27
18
28-30
37
32
33
34-35
36-43

With the increase in heat dissipation from microelectronics devices and the reduction
in overall form factors, thermal management becomes a more important element of
electronic product design.

Both the performance reliability and life expectancy of electronic equipment are inversely
related to the component temperature of the equipment. The relationship between the
reliability and the operating temperature of a typical silicon semi-conductor device

shows that a reduction in the temperature corresponds to an exponential increase in the
reliability and life expectancy of the device. Therefore, long life and reliable performance of
a component may be achieved by effectively controlling the device operating temperature
within the limits set by the device design engineers.

Heat sinks are devices that enhance heat dissipation from a hot surface,usually the

case of a heat generating component, to a cooler ambient, usually air. For the following

discussions, air is assumed to be the cooling fluid. In most situations, heat transfer across
the interface between the solid surface and the coolant air is the least efficient within the
system, and the solid-air interface represents the greatest barrier for heat dissipation. A
heat sink lowers this barrier mainly by increasing the surface area that is in direct contact
with the coolant. This allows more heat to be dissipated and/or lowers the device operating
temperature. The primary purpose of a heat sink is to maintain the device temperature
below the maximum allowable temperature specified by the device manufacturers.

S)NIS 1VIH DNITO0D 1I1NJYID dI1ViDILNI
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HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs UNIDIRECTIONAL FIN HEAT SINK FOR BGAS m , //

Standard | Base Dimensions Height Typical Heat Sink Weight
624 SERI ES OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs P/N in. (mm) in.(mm) | Application Finish Ibs. (grams)
659-65AB | 1.45(36.8)sq0 | .650(16.5) | 37mm BGA | Black Anodized | 0.050 (22.68)
The 624 Series is an omnidirectional pin fin heat sink for both natural and . - : o -
. L Notes: 1. Optional factory pre-applied pressure-sensitive adhesive. See Page 8.
forced-convection applications. PRODUCT FEATURES e JPreeppEce g
Applications include network routers and switches, high-resolution + Available in four standard NATURAL AND FORCED
printers, digital cameras, consumer video games, digital video disks (DVD) heights, .25 inch, .35 inch, MECHANICAL DIMENSIONS c°NVECT'&'E:S?YR:‘:STER'ST'CS
and global positioning systems (GPS). 45 inch, and .60 inch. ol 200 400 o a0 1009
+ Available with pressure T ,32553 wo £
Fin Height . sensitive adhesives for 1450 o —L‘ T o€ w0 ; ik
Standard Base Dimensions ‘A" Typical Weight quick and easy mounting. (36.8) 0070 o ﬁé\ &7 owiTR ] 5% o . . (%8
P/N in. sq. in. (mm) Applications Ibs. (grams) See Page 8. l L (18) iz gs
624-25AB 827 (21) 250 (6.4) 21mm BGA .009 (4.09) (36.8) REF 24w AT
624-35AB 827 (21) 350(8.9) 21mm BGA 011 (4.99) . o 28 — S
624-45AB 827(21) 450 (11.4) 21mm BGA 015(6.81) Dimensions: in. (mm) =S 20 > T — 1
624-60AB 827 (21) 600(15.2) | 21mm BGA 1026 (11.80) g2 Pz
Material: Aluminum, Black Anodized % = 1 3 ) B

2
HEAT DISSIPATED (WATTS)

. 624 THERMAL PERFORMANCE MECHANICAL DIMENSIONS OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs
30
s e R N AND POWERPC™
5 —H— 624-45T4 poooogqd
fa T - 827 223921 ! — | : :
z ] | poooag Standard |Base Dimensions |Dimension “A”| Dimension “B” Typica Heat Sin Weight
£ —— I i et 164 JA 500 P/N in. (mm) in. (mm) in. (mm) Applications Finish Ibs. (grams)
E — ——] f PP g
P e A s e Y N PR } 655-26AB | 1.600 (40.6)sq | 0.260(6.6) | 0.125(32) | 40mmBGA | Black Anodized | 0.038 (17.01)
2 4 ’ 164 »‘ [— 655-53AB | 1.600 (40.6) sq 0.525(13.3) 0.145 (3.7) 40mm BGA | Black Anodized | 0.050 (22.68)
:i ° —{ 500 [=a— Notes: 1. Optional factory pre-applied pressure-sensitive adhesive. See Page 8.
& w o - A Dimensions: in. NATURAL AND FORCED
Approach Velocity, LFM CONVECTION CHARACTERISTICS
MECHANICAL DIMENSIONS AIR VELOCITY (LFM)
100 0 200 400 600 800 100‘%
Fis5es5505] wl £
;ggggggzggg . ____L (P/N 655-53AB SHOWN) £ : T ':
saaszzcessy ewsd VARG ¢ e .Y P = $gs
bFoococooaoag z lo ¢
OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs TEEHEHE 1 . T B £E o |1 ¢ %;
TR E:t[ w o ] = £
. o - ) Dimensions: in. (mm) 2 ” ' =t
PRODUCT FEATURES The 625 Series is an omnidirectional pin fin heat sink for both natural £2 7 s e 7 N
. . . W H
and forced-convection applications. £ % ' ——— e Fz
* Available in four standard Applications include network routers and switches, high-resolution % e osemaren e, w0’
heights, .25 inch, .35 inch, printers, digital cameras, consumer video games, digital video disks e
45 Inch, and .601nch. (DVD) and global positioning systems (GPS), OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGASs
. Avail_able with pressure " 658 SERIES
sensitive adhesives for Fin Height AND POWERPC
quick and easy mounting. Standard Base Dimensions AT Typical Weight
See Page 8. P/N in. 5q. in. (mm) Applications Ibs. (grams) Standard |Base Dimensions| Dimension “A” Typical Heat Sink Weight
625-25AB .984 (25) 0.250 (6.4) 25 mm BGA .012 (5.45) P/N in. (mm) in. (mm) Applications Finish Ibs. (grams)
A o gg; 0 g?% e e | o1seis 658-25AB | 1.100(27.9)sq | 0.250(64) | 27mm BGA | Black Anodized | 0.013 (5.67)
625-60AB '984 (25) 0‘600 (W 5'2) 25 mm BGA '030 (1'3 62) 658-35AB 1.100(27.9) sq 0.350 (8.9) 27mm BGA | Black Anodized | 0.015 (6.70)
Material: Alumi - Black Anodized - : - - 658-45AB 1.100 (27.9) sq 0.450(11.4) 27mm BGA | Black Anodized | 0.019 (8.50)
ateria®: Aluminum, Black Anodize 658-60AB | 1.100(27.9) sq 0.600(15.2) | 27mm BGA | Black Anodized | 0.031 (14.17)
Notes: 1. Optional factory pre-applied pressure-sensitive adhesive. See Page 8.
625 THERMAL PERFORMANCE MECHANICAL DIMENSIONS NATURAL AND FORCED
P - — MECHANICAL DIMENSIONS CONVECTION CHARACTERISTICS
5 - e poooouy # *‘ f~— 117 avvouw . AIR VELOCGITY (LFM)
B ° ~— | = exseors | pPoooood poosaog oo, f 100o 200 400 600 800 100‘%
@ — boooooaodg Boaband (74 REF(8PLCS . 5
% :: e~ ] h 984 pooooog J A :““"°"‘ 04 $( ) (12;090) ‘ég’ \‘:\\ 9uJE
3 booooodg oooood
E 10 — : | \“ { booooog 117 .750 /:::::: * —_}_ %%W \“.\T T :%% KEY:
E o — 2 bonnnad | SEE TABLE, PIN MATRIX 0094 o GE o ] N o 6B :
3. — | —— f ‘ 1 o st [N Ne Y .82 W658-25AB
- b 20} PEF £z SR | g +65835AB
< 4 A —>{ .750 |<— g Xu N L= ~ = ¢ 43
g . — 23 S 2 e~ s £S5 A658-45AB
g, (=984 = | Dimensions: in. O'OBO?REF* oy T2 0004TIR ] (o 6585048 SHOWN) éé 20 £ T : £%  0658-60AB
200 300 400 500 600 (2.0) T @B
12 Approach Velocity, LFM (12;0;)) REF Dimensions: in. (mm) ¢ % 1 50 13

2 3
HEAT DISSIPATED (WATTS)
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HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs
OMNIDIRECTIONAL PIN FIN HEAT SINK FOR LIMITED HEIGHT BGAs

IR 098 UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

Standard | Base Dimensions| Height Typical Heat Sink Weight

P/N in. (mm) in.(mm) | Applications Finish Ibs. (grams)

662-15AG | 1.713 (43.5) sq 0.150(3.8) | 45mm BGA Gold Iridite 0.019 (8.50)
Standard | Base Dimensions | Height Typical Heat Sink Weight 662-15AB | 1.713(43.5)sq | 0.150(3.8) | 45mm BGA | Black Anodized | 0.019 (8.50)
P/N in. (mm) in. (mm) | Application Finish Ibs. (grams) Notes: 1. Optional factory pre-applied pressure-sensitive adhesive. See Page 8.

660-29AB | 1.530SQ. (38.9)SQ. | 0.285(7.2) | 37mm BGA | Black Anodized | 0.031 (14.17)

Notes: 1. Optional factory pre-applied pressure-sensitive adhesive. See Page 8.

NATURAL AND FORCED

MECHANICAL DIMENSIONS CONVECTION CHARACTERISTICS

hbooooocooood
MECHANICAL DIMENSIONS NATURAL AND FORCED Eoooconnanad AIR VELOCITY (LFM)
CONVECTION CHARACTERISTICS 2x14PiNg  poooDoooonn g B 100 N 200 400 600 800 1000
pooopoopopaaoaaong —
AIR VELOCITY (LFM) peooooooonog 1713g0pe Be s £
0 200 400 600 800 1000 Pooooooooaond (435) O go 8 Wa
100 10 bPuocooooonoaodg 0.068 pee E< 2z
5 Pooooccoonaaqg (1.7) [l N 7<L3
1.530 we —— o hooocoooooaoqg S5 o h 6 T
(38.9) T m;: oncococcaoo( a5 - —— P 2y
=] = L1 nz
e 80 = 8 0% Dphobocononqq w= ™t 5 Wiy
Fa 3% nnnnnnoannd £Z . ~N Rt
7
l EG o R ok ReF #’ e 59 _ —~ s 22
52 N B i 4 0055 e ce ., =7 ~_ . &°
§ 0285 o N C& (AANNANNANNNNS (14 — k) A Iy L FE
. Zg 40 4 &JE T x id »
{] | ] 7.2) 23 b 2 —4\&?2-03)0 REF 6 i . 2 3 3 50
[42] o .
0.004 TIR < J<"‘\’ np= EAT DISSIPATED (WATTS
0.041 f 65\ [gL—] << 20 2 . . s HEAT DISSIPATED (WATTS)
—= I (1.04) 0.050 gé / — ,.% Dimensions: in. (mm)
(1.3) o
1.530 o 2 2 5 s 0"
"~ (38.9) Dimensions: in. (mm) HEAT DISSIPATED (WATTS)

Y28 21398 OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs

Standard Base Dimensions Dimensions “A” |  Typical Heat Sink Weight
P/N in. (mm) in. (mm) Applications Finish Ibs. (grams)
UNIDIRECTIONAL FIN HEAT SINK FOR BGAs 628-20AB | 1.750 (44.5) x 1.700 0.200(5.1) | 45mm BGA | Black Anodized 0.031(14.17

5
628-25AB | 1.750 (44.5)x 1.700 0.250 (6.4) 45mm BGA | Black Anodized 0.038 (17.01

0 ( (43.2)

0 ( (43.2)

628-35AB | 1.750 (44.5) x 1.700 (43.2) 0.350 (8.9) 45mm BGA | Black Anodized 0.044
( (43.2)

628-40AB | 1.750 (44.5)x 1.700 0.400 (10.2) | 45mm BGA | Black Anodized 0.050
628-65AB | 1.750 (44.5) x 1.700 (43.2) 0.650 (16.5) | 45mm BGA | Black Anodized 0.056

Notes: 1. Optional factory pre-applied pressure-sensitive adhesive. See Page 8.

22.68
25.51

)
)
19.84)
)
)

The 642 Series is an unidirectional pin fin heat sink for both natural and
forced-convection applications.

* Available in four standard | Applications include network routers and switches, high-resolution

heights, .25 inch, .35 inch, printers, digital cameras, consumer video games, digital video disks (DVD)
45 inch, and .60 inch. and global positioning systems (GPS). NATURAL CONVECTION CHARACTERISTICS
- Available with pressure MECHANICAL DIMENSIONS 110 —
sensitive adhesives for Standard  |Base Dimensions| Fin Height “A” Typical Weight IRSRIRIRIRERSR IR %;\100 P
quick and easy mounting. P/N in. Sq. in. (mm) Applications | Ibs. (grams) hoooo00QoO0aod =1 A
See Page 8. 642-25AB 1378 (35) 250(6.4) | 35mmBGA | .022(9.99) booogoogood é; 80 pZa!
642-35AB 1378 (35) 350(89) | 35mmBGA | .027(12.26) boocooogooood g5 N .
642-45AB 1378 (35) 450(11.4) | 35mmBGA | .031(14.07) booocoooooaod 1.700 z2 6 7 =
642-60AB 1.378(35) 600(152) | 35mmBGA | .039(17.71) L Goocooooaod (432)REF = //‘% —
1k Al - 22 4w
Material: Aluminum, Black Anodized hooooooooaod 11 x 10 PINS :"_’8 g'/ -
hooo0oCO00CO( 35w g
h0ooo0C000¢C( T2
MECHANICAL DIMENSIONS 642 THERMAL PERFORMANCE hnnnononnnn . !

1 0.100 - 0 1 2 3 4 5 6
s (2.5) REF _4 } HEAT DISSIPATED (WATTS)

1.750
642:45-T4 pe——— ( 445) REF

642-60-T4.

10 P~ e FORCED CONVECTION CHARACTERISTICS
R — O ' l H H I f 13 -
\Ni\& A
3 1

4 I —— AT
7 —~J
5 \()\
\L P~

- | —>‘ ~— 189
189

Dimensions: in. (mm)

—1
KEY:

. A 628-20AB

® 628-25AB

\; A 6283548
]

UUUuUuu | | |
- 1378 —-] [~ 1000~

Dimensions: in. (mm) Approach Velocity, LFM

—
Case-to-Ambient Thermal Resistance, C/W
>

200 300 400 500 600

O 628-40AB
B 628-65AB

THERMAL RESISTANCE
SINK TO AMBIENT AIR (°C/WATT)

Performance shown is with T4 thermal adhesive applied.

0 100 200 300 400
AIR VELOCITY (LFM)
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HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

PIN FIN HEAT SINK FOR BGAs A3 31413 Y,
..

OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs

Standard Base Dimensions Dimensions “A" Typical Heat Sink Weight
P/N in. (mm) in. (mm) Applications Finish Ibs. (grams)
The 630 Series is an omnidirectional pin fin heat sink for both 798-40AB 2.100 (53.3) x 1.860 (47.2) 0.400 (10.2) 45mm BGA Black Anodized 0.063 (28.35)
natural and forced-convection a Iicaaions PRODUCT FEATURES 798-65AB 2.100(53.3) x 1.860 (47.2) 0.650 (16.5) 45mm BGA Black Anodized 0.106 (48.19)
PP : 798-80AB 2.100(53.3) x 1.860 (47.2) 0.800 (20.3) 45mm BGA Black Anodized 0.113(51.03)
Applications include network routers and switches, high- + Available in four standard 798-100AB | 2.100(53.3) x 1.860 (47.2) 1.000 (25.4) 45mm BGA Black Anodized | 0.131(59.53)
resolution printers, digital cameras, consumer video games, heights, .25 inch, .35 inch,
digital video disks (DVD) and global positioning systems (GPS). 45 inch, and .60 inch. MECHANICAL DIMENSIONS FORCED CONVECTION THERMAL PERFORMANCE DATA
_ + Available with pressure (FLOW PARALLEL TO EXTRUSION DIRECTION)
Fin Height sensitive adhesives for TUUTTUTOT T ooy — s
Standard | Base Dimensions A Typical Weight quick and easy mounting R — 1sto o —
i i i i ' bopooooooodg — j0.6REF 108
P/N in. Sq. in. (mm) Applications Ibs. (grams) See Page 8. pooooonoong (@08 0 e 1 %11 PIN MATRIX o
630-25AB |  1.378(35) 250 (6.4) 35mm BGA .009 (4.09) hoooooooogd 0094 e | b £ o
630-35AB 1.378 (35) 1350 (8.9) 35mm BGA 017 (4.99) Poooooopoog @4 | JhL L,
630-45AB 1.378 (35) 450 (11.4) 35mm BGA 015 (6.81) Coooosoooog % - ——— e o pyTYEm 2z <
630-60AB 1.378(35) .600 (15.2) 35mm BGA .026 (11.80) honnoonnnnd 20 o T L/ i :
Material: Aluminum, Black Anodized A-H-—‘{Z‘gs REF % a5, REF 833) % EENS ~
A —w . . . 7 e —
Dimensions: in. (mm) 25 7
MECHANICAL DIMENSIONS } | G0 THERMAL PERFORMANCE 15 =
075 (1.9) REF —=]  |=— , ) % e w o = %o
g ooououououodouod k | : AIR VELOCITY {LFM)
hooDooO0DO0OO0O0aOq g NOTES: .
D 00000000 O0AQ d g 8 1. Heat sink mounting surface flatness: 0.004" TIR [1798-40AB A 798-65AB O 798-80AB M 795-100AB
pooooobboodg ﬁ ! 2. Optional factory pre-applied pressure-sensitive adhesive.
D 0O0DO0D0DO0OO0ODO0OD0ODO0Oq ‘_”ae See Page 8.
D O0OO0ODO0ODODODODOCDODZDA-Y 1.378 (35.00) gs
NoD0DO0DD0DD0D0O0O0O0( £ .
hooOoO0DDO0OD0ODO( i. ‘\\‘\1\_‘ i
hooDoDoOoDOOOC £ Q?! ) OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs
hboDO0OO0OO0DDDOODO0C . o
R N : The Series 643-35AP i id | pin fin h k for both
— oo 20 . e - 700 ~ e Series 643- is an omnidirectional pin fin heat sink for bot _
Tt a0 (O REF . Approach Velocity, LFM \ natural and forced-convection applications designed to fit a 40 mm BGA. PRODUCT FEATURES
l———  1378(35.00) ———

|—-630-25AB —#=630-35AB —8=630-45AB —&—630-60AB |

Dimensions: in. Applications include network routers and switches, high-resolution . Available with pressure
printers, digital cameras, consumer video games, digital video disks sensitive adhesives to
(DVD) and global positioning systems (GPS). ensure good thermal

performance. See page 8.

- - - - - - - Can be ordered with
OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs BRLE iy 4] 3 Standard Base Dimensions Fin Height Typical Weight the 829SC clip. Order clip
P/N in. (mm) in. (mm) Applications Ibs. (grams) o
separately. (Clip cannot
643-35AP | 1.60(40.64) x 1.10(27.94) 0.350 (8.89) 40 mm BGA .070(31.78) be purchased without
Standard Base Dimensions Dimensions “A” Typical Heat Sink Weight Material: Aluminum, Plain Finish heat sink)
P/N in. (mm) in. (mm) Applications Finish Ibs. (grams)
698-40AB 2.100 (53.3) sq 0.400 (10.2) sq. 45mm BGA Black Anodized | 0.075 (34.02)
698-65AB 2.100 (53.3) sq. 0.650 (16.5) sq. 45mm BGA Black Anodized 0.119 (53.86) MECHANICAL DIMENSIONS
698-80AB 2.100 (53.3) sq 0.800 (20.3) sq. 45mm BGA Black Anodized | 0.125 (56.70) | — 5200
698-100AB | 2.100 (53.3) sq. 1.000 (25.4) sq. 45mm BGA Black Anodized | 0.144 (65.20) []]Wakeﬁeld I m 2 S 643 THERMAL PERFORMANCE
Notes: 1. Optional factory preapplied pressure-sensitive adhesive. See Page 8. £ ] ‘1 T"SO puocnoooooy ge
2208 g ° -
MECHANICAL DIMENSIONS ‘ 18 | [ooonoooood amed g° ~—]
FORCED CONVECTION THERMAL PERFORMANCE DATA ‘ ‘ Fnoonannnad E 7 ]

goooooo0oOon

pooosooooog (FLOW PARALLEL TO EXTRUSION DIRECTION) T J L WJJ | F 6

hooooooaoad 95 425 175 !!!UU —{ 080 3 °

buooooocoood 2400 & I s 2

boocooooood {§3.3) SQ REF 85 1 i o £ o4

Poooocooooad 0.094 5

poooooooooq 24 REF = 75 5 8

pooococoDoqg @4 mE ! ‘ £

g gg S S S g g gg E ki ! %5 85 SLOT  DIMENSIONS . 1.0 <6 2

Bonpnnonnnd b= ‘ l 2

Bz 55 1.680 17}
_4 1‘ 0110 pee 44 le— 0150 e §§ - KEY: . ! 8 o
8 A O R AN N ] 698-40AB = 2x.085 ) ! 0 100 200 300 400 500 600 700
:Il—% 35 N P A (698-65AB e Approach Air Velocity, LFM
0.150 REF 11 x 12 PIN MATRIX C s { C.) 222:?8228 Dimensions: in- Performance shown is with S5 interface material applied.
(3.8) 15 - Ni — Daxas
—+ 05 | | I 3 3
E 0.004 TIR 0 100 200 300 400 500 800
16 1_7(25;030) s REF——) T 63 Dimensions: in. (mm) ARVELOGITY (LFM) KEEP QLT AREA ON BACISIDE OF ( 1
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DELTEM™ COMPOSITE HEAT SINKS FOR BGAs HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

PIN FIN HEAT SINK FOR BGAs HEAT SINK/CLIP

ASSEMBLY FOR BGAs AND POWERPC™ PACKAGES RS SN

DELTEM™ D10650-40

PIN FIN HEAT SINK

Standard Base Dimensions Dimensions “A" Typical Heat Sink Weight ’ D
Standard Base Dimensions Height Weight P/N in. (mm) in. (mm) Applications Finish Ibs. (grams)
PN in. (mm) in. (mm) Ibs. (grams) 609-50AB | 2.895(73.5)x2.000(50.8) | 0.500(12.7) 40845mm BGA | Black Anodized | 0.094 (42.5)
D10650-40 0.650 (16.5) sq 0.400(10.2) 0.004 (1.91) 609-100AB 2.808(71.32)x 1.700 (43.2) 1.00 (25.4) 40&45mm BGA | Black Anodized 0.130(59.0)
Notes: Available with pressure sensitive adhesives for quick and easy mounting. See Page 8. Note: Optional factory pre-applied thermal interface material.

S3 (Bergquist Q-Pad 3, 0.14 °C in2/w)
S4 (Bergquist Softface, 0.07 °C in2/w)

FORCED CONVECTION THERMAL PERFORMANCE DATA

MECHANICAL DIMENSIONS (FLOW PARALLEL TO EXTRUSION DIRECTION)

I R <
t g
™ D00Q00000000 gs
SINEEINISIZNSS I DELTEM™ D10850-40 - 22 ° |
609 ] [ ‘
R HE 4 « N609-5085
poooopgogcogocoad B H
X K i K K DDDDDDDGDDDDDE M M 3
Standard Base Dimensions Height Typical Weight 2800000006608 &% 2.808 Z *609-100A
P/N in. (mm) in. (mm) Applications Ibs. (grams) Pe5856085959588 | ‘ g o —
hoooogoooQooog B2
D10850-40 0.850 (21.6) sg 0.400 (10.2) 217mm BGA 0.006 (3.9) §98898¢500900Y Ex
onono 1
Notes: Available with pressure sensitive adhesives for quick and easy mounting. See Page 8. nn@gh il 52; nr;r b POBOIG215N 8 o 100 200 300 400 500
» = ) AIR VELOCITY (LFM)
00000CC000300 — | ] Vo AN .
— | ; . - \ PTG *performance is for shrouded conditions.
L_ 2000 4>‘ —l e ‘kDﬁ\AL‘ SLOT 0.087 WiDE _/ i 609-100 will perform better than 609-50 in
(508! : o cases with bypass.
MECHANICAL DIMENSIONS (609-50AB) (609-100AB) - N

/

w0
pogy

0

48.8)

DELTEM™ D10650-40 PIN FIN HEAT SINK DELTEM™ D10850-40 PIN FIN HEAT SINK

~ ,//
>

R
. 1.920
> (48.8) —

720
N (69.1)

609-50AB HEAT SINK
AND CLIP ASSEMBLY

N

0o
«©
&)
&

0.016 . ’ o
Designed to fit a .063" thick PCB \
0400 0.650 (0.4)  GATE LOCATION (REF) . ' L\
’»“0.2)«’ }P iy Dimensions: in. (mm) electronic package thickness of .110
?.85(;
21.6
FAN HEAT SINK FOR BGA AND POWERPC™ PACKAGES
L0100 l— oss0 —] — , : , ,
A i ﬁs_) 0.045 (216) Standard Base Dimensions Height Typical Heat Sink Thermal Weight
Dimensions:in. (mm) (1.1 TYP P/N in. (mm) in. (mm) Applications Finish Performance | Ibs.(grams)
Dimensions: in. (mm) 61995AB124D1 | 2.871 (72.92) x 1.98 (50.29) | 0.953 (24.21) | 40&45mm BGA | Black Anodized| 1.2° C/W 150 (68.10)
T 61995AB054D1 | 2.871 (72.92) x 1.98 (50.29) | 0.953 (24.21) | 40&45mm BGA | Black Anodized| 1.2° C/W 150 (68.10)
NATURAL AND FORCED NATURAL AND FORCED Note: Optional factory pre-applied thermal interface material. See 609 series.
CONVECTION CHARACTERISTICS CONVECTION CHARACTERISTICS
MECHANICAL DIMENSIONS
AIR VELOCITY (LFM) AIR VELOCITY (LFM) 0.200 -
0 200 400 600 800 1000 0 200 400 600 800 1000 FEATURES AND BENEFITS PUUUUUU0UUUUD
SEEEEEEEEE
w e w e + Captivated clips for ease of assembly. 2T N L I 1 00
@ A T+ 25 2 T z . X Q )
§9 80 l 5 Eg 80 ™~ | 1285 + Low acoustic noise. 8318
2 x T+ 20 O SE ‘k_’\ oF
EZ 60 — zz EZ 60 — = 10 %2 . ) 2.871 88 28
g — 15 bg is s 28 - Impingement air flow.
22 40 | __10§<E( 22 40 ] . 82 + 26 0 al e D—
o v Z o] [ z + Accommodates BGA packages up T = T 1o
Z3 20 = Z= 20 v 4 = . K 645
- TS5 ; f% R % to 45 mm in size. : oouoooooooooi
@ 0 [ é 0 0
0 025 0.50 075 1.00 128 0 025 050 075 1.00 1.25 I .5004—# 1.00—et——] 49 938
HEAT DISSIPATED (WATTS) HEAT DISSIPATED (WATTS) +

See 609 Series for PCB hole layout for clip attachment

G

RIS} ==
)

Dimensions: in.

=—o1.980
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HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

2

) _
wakefield-vette

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
602-100AP .750(19.1) sq 1.000 (25.4) Plain .021(9.59)

Material: Aluminum, Plain Finish

MECHANICAL DIMENSIONS

.080 [2.03] J
REF

OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs

750 [19.05]
REF

fa—o

750 [19.05]
REF

l

f Hin|n

1.000 [25.40]
REF

~

602 THERMAL PERFORMANCE

N WA OO

-

THERMAL RESISTANCE SINK TO
AMBIENT (C)

o

-
o
o

604 SERIES

200 300 400 500 600 700

AIR VELOCITY (LFM)

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
604-40AB .850 (21.6) sq 4400 (10.2) Black Anodized .012 (5.60)
604-60AB .850(21.6) sq 600 (15.2) Black Anodized 016 (7.47)
Material: Aluminum, Black Anodized

D

MECHANICAL DIMENSIONS

.850 [21.59]

REF
7X7

PIN ARRAY \

pFOooOoooonqg
poooooqg
poooOoogd
poooooqg
pooooog
pooooog
onoonononoaon

HEIGHT

080 [2.03] }
REF

850 [21.59]
REF

604 THERMAL PERFORMANCE

14
2 . HE
¢ 12
z N 6044088 ]

10 ~
wo_ -~
2o 8 r—
<E o
ag | |
» m ——
¥2 R
2 4 [604-60AB |
z
E 2
E

0

100 200 300 400 500 600 700

wakefield-vette.com

AIR VELOCITY (LFM)

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
605-75AB .880(22.4) sq 750 (19.1) Black Anodized .030(13.5)

Material: Aluminum, Black Anodized

100 [2.54] J
REF

.100 [2.54] J
REF

MECHANICAL DIMENSIONS

880 (22.35)
" REF -

880 [22.35]

750 [19.05]
REF

l

606 SERIES

THERMAL RESISTANCE SINK TO

AMBIENT (C)
o =2 N W b (4] (o] ~ (o]

605 THERMAL PERFORMANCE

N
N
\\ -
-\\
100 200 300 400 500 600 700

AIR VELOCITY (LFM)

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
606-77AB 1.185(30.1) sq .767 (19.5) Black Anodized 041 (18.7)
Material: Aluminum, Black Anodized
MECHANICAL DIMENSIONS 606 THERMAL PERFORMANCE
. 1.185[30.10] __ o 7
~
X
6
5 ~N
8gd
1.184 [30.07] '<Z£ E 4 \\
REF ® W f—
)
R
2 2
=
&
L 1
=
0
100 200 300 400 500 600 700

I

767 [19.48]
REF

|

Contact us: (603) 635-2800

AIR VELOCITY (LFM)

G



607 SERIES
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UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

2
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wakefield-vette

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
607-65AB 1.200 (30.5) x 1.105 (28.1) .650 (16.5) Black Anodized .041(18.7)

Material: Aluminum, Black Anodized

MECHANICAL DIMENSIONS

607 THERMAL PERFORMANCE

120gé3F(]48] 'C_) 7
X \
8X9 Z 6
PIN ARRAY FOUO0U0oUU0Y > \
_\: oooooaog w5 N
hbooooood o
booooooq zZ - T~
booooood 1100 128.07) =z 4 —
hoooooodgd @ u
booooOooOo(g he 3
booooood ]
Oonnnonno é 2
=
i
& 1
£
0
100 200 300 400 500 600 700
mﬂﬂﬂﬂm .esoR[ég.SH AIR VELOCITY (LFM)
,200[508]_’
REF
OMNIDIRECTIONAL PIN FIN HEAT SINK FOR BGAs
Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
610-35AB 1.240(31.5) sq .350(8.9) Black Anodized .022 (10.0)
610-40AB 1.240(31.5)sq 400 (10.2) Black Anodized .024(10.8)
Material: Aluminum, Black Anodized
MECHANICAL DIMENSIONS 610 THERMAL PERFORMANCE
1.240 [31.50] 10
o T o " (]
FooOoOoDOoOoOOq é 8 \\ 1610-35AB |
pooooooooQg %] 7
hoooooooog Se 4 N
hooooooood Rt zE 5 —~ —
pooooooooQg —
hooooooood %% 4 1610-40AB | T
pooooooooQg ws
hooooooood < 3
onoonooond <
S 2
o
u 1
oo
100 200 300 400 500 600 700

1080 [2.03] J
REF

)

HEIGHT

f

wakefield-vette.com

AIR VELOCITY (LFM)

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
611-80AB 1.200 (30.5) sq .800 (20.3) Black Anodized .036 (16.3)
Material: Aluminum, Black Anodized
MECHANICAL DIMENSIONS 611 THERMAL PERFORMANCE
o 1.200(30.48] __,
REF o 7
2
X
6
5 ~
8g s
1.200 [30.48] Zz 4 [~
REF E E —
2 2
=
i
4 1
nnnnnon =
0
-8°°R[§g»321 100 200 300 400 500 600 700
{ UL l AIR VELOCITY (LFM)
060(1.52 _}
REF
UNIDIRECTIONAL FIN HEAT SINK FOR BGAs
Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
612-65AB 1.390(35.3) sq .650 (16.5) Black Anodized .054 (24.5)

Material: Aluminum, Black Anodized

MECHANICAL DIMENSIONS

1.390 [35.31]

612 THERMAL PERFORMANCE

1.390 [35.31]

[

o 4
2
x A
z ~
@ 3 N
g ™
e T
@i
ﬂ o
xZ
2
= 1
o
]
I
T

0

100 200 300 400 500 600

650 [16.51]
REF

i

080(2.03]
REF

AIR VELOCITY (LFM)

Contact us: (603) 635-2800
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o70[1.78)
REF
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wakefield-vette

HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

2
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UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
613-50AB 1.450 (36.8) sq .500 (12.7) Black Anodized .046 (20.8)
Material: Aluminum, Black Anodized
MECHANICAL DIMENSIONS 613 THERMAL PERFORMANCE
. 1450[3682] _ _ ) 6
REF
: 5 \~\
) NN
Q0 4 —
<z( : ‘\\
=z I
1.450 [36.83] 2} 3
REF " m
w s
xZ
2 2
s
o
y
=
0
100 200 300 400 500 600 700

N

.500 [12.70]
REF

f

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs m w

AIR VELOCITY (LFM)

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
614-30AB 1.500 (38.1) sq 300 (7.6) Black Anodized .030(13.8)
614-50AB 1.500 (38.1) sq .500(12.7) Black Anodized .048 (21.8)
614-100AP 1.500 (38.1) sq 1.000 (25.4) Plain .046 (20.9)
Material: Aluminum, Black Anodized or Plain
MECHANICAL DIMENSIONS 614 THERMAL PERFORMANCE
. 1.500[38.10] ___ . 1.500[38.10] _ _ o 8
2 ~ 1]
£ 7 {614-30AB
g o 6 \\‘\
1500R[3Fa101 1.503[3;3.10] E E s \\
0w
O m R 614-100AP (dashed
&g 4 \k_ll — : :
-
2 i A
Z 3 [614-50AB } *H-..qu
i}
I
HE'fHT 1.000 [25.40] = 2 I T
.osg 5’;03] B i L 100 200 300 400 500 600
0601152 I AIR VELOCITY (LFM)

D

wakefield-vette.com

700

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
615-41AB 1.600 (40.6) sq 410(10.4) Black Anodized .046 (21.0)

Material: Aluminum, Black Anodized

MECHANICAL DIMENSIONS

1.600 [40.64]

090 2.29] |
REF

615 THERMAL PERFORMANCE

'c_) 8
X 7 N
b4 N
5 NL
¢ ™
Zc ° —~——]
Oy
1.600 [40.64] " m
W s
rz 3
e
s 2
x
g 9
=
0
f 100 200 300 400 500 600 700
410 [10.41] AIR VELOCITY (LFM)
f
UNIDIRECTIONAL FIN HEAT SINK FOR BGAs
Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
616-80AB 1.85(47.0) sq .800 (20.3) Black Anodized .054 (24.5)
Material: Aluminum, Black Anodized
MECHANICAL DIMENSIONS 616 THERMAL PERFORMANCE
1.850 [46.99] o 3
~ = ~
2 N
] \
85, N~
Zc =
5 E \\\
1.850 [46.99] " m
REF e 2
2 1
s
o
w
£
0
100 200 300 400 500 600 700

1

.800 [20.32]
REF

Uy

1080 [2.03] §
REF

Contact us: (603) 635-2800

AIR VELOCITY (LFM)

G
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HEAT SINKS FOR BGAs, SUPER BGAs, PBGAs, & FPBGAs
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UNIDIRECTIONAL FIN HEAT SINK FOR BGAs m .’

130(3.30] |
REF

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs [SY B3y =124 5 “

.080[2.03] _f
REF

)

1100 [2.54]
REF

wakefield-vette.com

(WA 2|39 UNIDIRECTIONAL FIN HEAT SINK FOR BGAs
Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
617-80AB 1.450 (36.8) x 1.850 (47.0) .800 (20.3) Black Anodized .082 (37.2)
Material: Aluminum, Black Anodized
MECHANICAL DIMENSIONS
617 THERMAL PERFORMANCE
. 1.450[36.83] ___,
REF o 3
e
X
Zz ~
W S~
[ONT) 2 P
1.850 [46.99] 5: = ]
o & —
4 1
<
s
['4
w
y
[
0
L 800120.52] 100 200 300 400 500 600 700
R | AIR VELOCITY (LFM)

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
618-20AB 2.00(50.8) sq 200 (5.1) Black Anodized 046 (21.0)
618-100AP 2.00 (80.8) sq 1.000 (25.4) Plain 122 (55.5)
Material: Aluminum, Black Anodized or Plain
MECHANICAL DIMENSIONS
618 THERMAL PERFORMANCE
o 2000(50.80] ___ _
. 2000[50.80] _____
REF
777777777777777 o 7
=
¢ T T 111]
2.000 [50.80] (lﬁ ~5 — pla-205 ]
REF g0 e Y
2.000 [50.80] 54 —
REF o
} g0
2 2 —
2 —]
w 1 I — 1
"o .
200 (506] HEIGHT 100 200 300 400 500 600 700
: { || AIR VELOCITY (LFM)

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
620-24AB 2.500 (63.5) x 2.000 (50.8) .235(6.0) Black Anodized .063 (28.6)
Material: Aluminum, Black Anodized
MECHANICAL DIMENSIONS 620 THERMAL PERFORMANCE
2.500 [63.50]
REF ° 5
e
: 4
7] ~3—]
g g ; \\\\\
2.000 [50.80] ’<ZJ E
9N m
€32
o 1
w
£
0
100 200 300 400 500 600 700
AIR VELOCITY (LFM)
.osg I[EzF.o3] 1 ‘23; E,:’gn j

UNIDIRECTIONAL FIN HEAT SINK FOR BGAs

Standard Base Dimensions Height Heat Sink Weight
P/N in. (mm) in. (mm) Finish Ibs. (grams)
622-80AB 2.050(52.1) x 2.000 (50.8) .800 (20.3) Black Anodized 123 (56.0)

Material: Aluminum, Black Anodized

MECHANICAL DIMENSIONS
622 THERMAL PERFORMANCE

2.050 [52.07]

/

2.000 [50.80]
REF

-

THERMAL RESISTANCE SINK TO
AMBIENT (C)

I f 0
-300R[ég-32] 100 200 300 400 500 600 700

AIR VELOCITY (LFM)
130 (3.30] f
REF

Contact us: (603) 635-2800

G
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wakefield-vette wakefield-vette

HEAT SINKS FOR MICROPROCESSORS & ASICs

SPIDERCLIP™ HEAT SINK ASSEMBLY
TRV RGN HEAT SINKS & CLIP FOR INTEL'S PENTIUM, PENTIUM MMX, AMD'S K6 & K62,

18 x 18 PGA ™ 649 SERIES
) ) FOR MOTOROLA MC68040™, MC68060
599 SERIES CYRIX'S 6X86 & MEDIA GX, CENTAUR/IDT'S WINCHIP C6
Standard Base Dimensions Height Base Thickness Clip Heat Sink Weight
PRODUCT FEATURES Fin Thermal Resistance Interface P/N in. (mm) in. (mm) in. (mm) Color Finish Ibs. (grams)
Standard Base Dimensions Height at 200 LFM Material 649-33AB 1.70(43.2) sq 0.315(8.0) 0.090 (2.3) Gray | Black Anodized | 0.044 (19.84)
+ Compact design heat sinks can P/N in. (mm) in. (mm) (eT/w) Options 649-51AB 1.86 (47.2) sq 0.510(13.0)| 0.090(2.3) Gray | Black Anodized | 0.056 (25.51)
comfortably fit a variety of 569-100AK 2.34(59.44) x 2.68 (67.95) 1.00 (25.4) 1.7 Pages 74-76
Robust Socket 7-based PC boxes. | | 579-150AK 2.15(54.71)x 1.95(49.53) | 1.50(38.10) 16 Pages 74-76
, 589-150AK 2.15(54.71)x 3.10(78.74) | 1.50(38.10) 15 Pages 74-76
Robust clip attachments. 599X-100AB | 1.96 (49.78) x 2.67 (67.95) 1.00 (25.4) 19 Pages 74-76 MECHANICAL DIMENSIONS
Clips are not captive to sink Material: Aluminum, Black Anodized ) ‘ ? o e
' T puoooy puowo « Foouoodpgooouy T
i i i , poosog pooood KEEP QUT" Fooooodiipoocood KEEP QUT”
+ To order heat sink with optional HEATS”‘“K hoooog-hooood 238(?(55/234) s Fonbanduboosand . AREA
: . . ) . . HEATSINK booovod_boooood i 2.300 (58.4)
'?\teface matgé'al pre app"%ﬁj at MECHANICAL DIMENSIONS 1.700.(43.2) 5 B30 00T B2A38H -5, | SOMAXREF? 1860(47.2) poooood®banaoad GG MAXREF?
the factory, add 54 or S5 suffix SQREF ! I[=== ¢ UDDiﬁ"IiJ pGA SQREF 1P =t !
to the part number. e 2aa— 1.00 -] >z} , - BE5o5g E55EEd \ppooooy pooouogs, PGA
(See Product Designation) 10 booocod®hoonad 1.860(47.2) poooRad,poanany 4 860 (47.2)|
€e rroduct Uesignatio = | pooood-boooog SQREF! hoonood-bocoood SQREF |
23 l hooood' hboonood bodoonod'boonood :
T T Dﬂﬂﬂ(‘u"][‘!nﬂn’“ l EODDDDCUBGDDDDC :
TJZ&: B nonnn@no aonnnnd 1
- - ee> . 1
L 1.50 gEC?:so“(ng)a L. .1 0.350(8.9)
' (4PL) 14x14PINS ~  REF(4PLp
L ; 12x 12 PINS
0315 ——
PRODUCT DESIGNATION (8.0) REF 0510 ©
, ! (13.0) REF : 5
569 - 100 XX - XX 0050 : LR y
T TR 123 REF G ~==" Dimensions: in. (mm) o3y REF Dimensions: in. (mm)
py _HEIGHT =
— g . N BLANK = NO THERMAL PAD 649-33AB SPIDERCLIP™ 649-51AB SPIDERCLIP™
Dimensions: in. ASSEMBLY ASSEMBLY

569-100AK SERIES SPRING CLIP OPTION
(SEE PRODUCT DES.)

AK = SPRING CLIP

NATURAL AND FORCED

CONVECTION CHARACTERISTICS
LOW-COST HEAT SINKS

14-16 Pin DIPs FOR DIPs AND SRAMs 650 & 651 SERIES ” )

AIR VELOCITY (LFM)

0 200 400 600 800 1000
100 110
These extruded heat sinks serve as low-cost heat dissipation solutions for DIPs with pin counts 5 B
from 14 to 16. Use an epoxy such as Wakefield-Vette Engineering DeltaBond™ 152 or 155, or use & = 8 8.,E
Wakefield-Vette 2-part DeltaBond™ 156 modified acrylic adhesive. The 650 and 651 are also available Ez =2~ O
in natural aluminum finish. They can be ordered as 650P or 651P. = \ P e M L)
Fa 60 689 6 2
x|\ e o=
”#?: =~ 6Ag-5‘\P\ Fu
Standard Length Width Height Typical Weight W 40 —6 et 4 2(‘020
P/N in. (mm) in. (mm) in. (mm) Applications Ibs. (grams) c%gz 7*95/ ] /// =3
—
6508 0.250 (6.4) 0.740 (18.9) 0.240 (6.1) 14-Pin, 16-Pin DIP 0.003 (1.36) Gﬁé 20 9 —~—1.649-3348 5 L,i_g
6518 0.750 (19.1) 0.415 (10.5) 0.240 (6.1) 14-Pin, 16-Pin DIP 0.005 (2.27) T P g =
0L o

NATURAL AND FORCED

0 B 4 6 8 10
MECHANICAL DIMENSIONS CONVECTION CHARACTERISTICS HEAT DISSIPATED (WATTS)
0.240 0250 AIR VELOCITY (LFM)
.1) 6.4)
lenf Tjeaf - ol 200 400 600 B0 1000 .
0.240 0.750 ak w ke
.9) ’F (19.1) Q
777777777777 %% 160 80 ,<2_<§
9 260 G5 NOTES:
w < A 5 ¥ w G
L= ~ /'/ & a3
,,,,,,,,,,, ) AR } 40 Z2 1. Finish: black anodize
x3 Z08a0sia| EO
651B Hw 40 p 120 Ex 2. TIR: Total Indicator Reading. This is
58 @ a measure of flatness across the
Dimensions: in. (mm) < o 0 greatest dimension of a surface.
0 05 10 15 2.0 25

HEAT DISSIPATED (WATTS)

G
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wakefield-vette

HEAT SINKS FOR MICROPROCESSORS & ASICs

SPIDERCLIP™ HEAT SINK ASSEMBLY FOR INTELDX4™,

RoOHS

2

\
wakefield-vette

PIN FIN HEAT SINK

900 SERIES

\ RSN A USRS AMD AM486DX2, AND AM486DX4 17X17 SPGA
m HEAT SINK WITHOUT CLIP

669 Series SpiderClip™ Heat Sink Assemblies may be applied to the following:

+ Intel 80486DX and 80486DX2™ (168 PGA) * Intel 82495 Cache Controller

+ Intel DX4™ (168 PGA) + AMD Am 29000 Microcontrollers

+ Intel 80486SX (168 PGA) and I860XR (208 PGA) + Intel I960CA, 1960CF Enbedded Controllers

+ AMD Am 486 Microprocessors AM486DX2,

AM486DX4
Dimensions “A” Base
Standard Base Dimensions Height Thickness Clip Standard Weight
P/N in. (mm) in. (mm) in. (mm) Color Finish Ibs. (grams)
669-32AG 1.70(43.2) sq 0.315(8.0) 0.090 (2.3) Black Gold Iridite 0.044 (19.84)
669-33AB 1.70(43.2) sq 0.315(8.0) 0.090 (2.3) Black Black Anodized 0.044 (19.84)
669-40AB 1.70(43.2) sq 0.400 (10.2) 0.090 (2.3) Black Black Anodized 0.044 (19.84)
669-52AB 1.70(43.2) sq 0.520(13.2) 0.090 (2.3) Black Black Anodized 0.050 (22.68)
661-32AG 1.70(43.2) sq 0.315 (8.0) 0.090 (2.3) N/A Gold Iridite 0.044 (19.84)
661-33AB 1.70(43.2) sq 0.315(8.0) 0.090 (2.3) N/A Black Anodized 0.044 (19.84)
661-40AB 1.70(43.2) sq 0.400 (10.2) 0.090 (2.3) N/A Black Anodized 0.044 (19.84)
661-52AB 1.70(43.2) sq 0.520(13.2) 0.090 (2.3) N/A Black Anodized 0.050 (22.68)
MECHANICAL DIMENSIONS
669-32AG 669-33AB, 669-40AB, 669-52AB 669-32AG SPIDERCLIP™
- S REF (4 PLp x Sy, REF (4pLp ASSEMBLY
B Fooooq Foonod o '

e
e PGA

| 1.750 (44.5)
¢

P

1
<3
=3
e

oo o o

{ *KEEP QUT"

sooq AREA
2.100 (53.3).
SQMAX REF?

oo d

HEAT SINK
1700 (43.2)
5Q REF'

10 10 PIN MATRIX

Dimensions: in.
(mm)

koocnopd P
Foooodg
poooog 1750(
Fooocaog| SQREF
0pgog]

nooood
Docoog
boooodg
mMoono

ETTTD
boaoog
noooog
hboaooog
boooog
aannn

TOUT T
PFoaon
Fooosaog

“KEEP OUT”
AREA
2.100 (53.3)
SQ MAX REF3

Foosoad
Eoeoaod
ceoand

[

HEAT SINK
1700 (43.2)
SQREF

12 x 12 PIN MATRIX

Dielectric Breakdown (Nylon Clip Coating)
Dielectric Strength: 100 VDC/mil
Breakdown Voltage: 200 VDC (minimum)

NATURAL AND FORCED
CONVECTION CHARACTERISTICS

0 100

n

AIR VELOCITY (LFM}
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HEAT SINK TEMPERATURE

v

&
g

30

THERMAL RESISTANCE
SINK TO AMBIENT (“C/WATT)

KEY:

RISE ABOVE AMBIENT AIR (°C)

20

/ =
A
:>$"/ ; 3
4

0 669-32AG

] 0315

A\
\

A 669-33AB

0.315

———; 2
o — ““-.__-
b 0.400

\\. ey

@ 669-40AB

0 1 2 3

|

! W 669-52AB  0.520

4 5 6 7 8 9
HEAT DISSIPATED (WATTS)

8
8
1
1

.0
.0
0.
3.

)
)
2
2

669-52AB SPIDERCLIP™
ASSEMBLY

—_—
“A”

Pin Height, low density pin pattern
Pin Height, high density pin pattern
) Pin Height, high density pin pattern
) Pin Height, high density pin pattern

Wakefield-Vette's 900 Series Heat Sinks for Chipset can match up to devices from Intel, Xilinx, Tl,
Motorola, ATl, AMD, Nvidia, Vishay, Powerex, Infineon, Microsemi, and many more.

These heat sinks are designed for air flow applications in the Telecom, Data Center, Networking,
Cloud Computing, and many more Industries.

Refer to Page 33 for
Installation Instructions

Forced Convection Forced Convection
) ) Chip Natural : ’ Chip Natural
Series | Height Size | Convection| 200 LFM 400 LFM | 600 LFM | Series | Height Size |Convection 200 LFM | 400 LFM | 600 LFM
12 19mm | 1274 C/W | 6.6 (/W [ 479 C/W | 4.16 C/W 12 3Tmm | 10.71 /W | 349 C/W | 2.28 /W | 1.69 C/W
15 19mm | 12.05C/W | 6.3 C/W | 451 C/W | 3.86 /W 15 31Tmm | 1014 C/W | 3.18 C/W | 203 C/W | 1.5 C/W
18 19mm | 11.35C/W | 597 W | 416 C/W | 3.47 C/W 18 3Tmm | 957 C/W 293 C/W | 1.86 (/W | 1.33 C/W
901 21 19mm | 10.66 /W | 5.66 C/W | 3.89 C/W | 3.21 C/W | 906 21 3Tmm | 9.01 C/W |2.72C/W [ 1.69C/W | 1.2 /W
23 19mm | 10.55C/W | 536 C/W | 3.64 C/W | 2.99 C/W 23 3Tmm | 888 C/W | 25C/W | 1.54C/W [1.07 /W
28 19mm | 10.27 C/W | 491 C/W | 3.36 C/W | 2.71 T/W 28 3Tmm | 856 C/W [2.26 C/W [1.38C/W | .96 C/W
33 19mm | 9.99 C/W | 452 C/W | 3.07 C/W | 2.49 C/W 33 3Tmm | 824 C/W | 2.09 (/W |1.27 C/W | .88 C/W
12 21mm | 12.4 C/W 6.61 /W | 437 C/W | 3.7CW 12 33mm | 1037 C/W | 3.32C/W| 218 /W | 1.62 C/W
15 [ 2Tmm | 11.73C/W | 5.84 C/W | 4.09 C/W | 3.42 C/W 15 33mm | 9.82C/W | 3.14C/W| 1.99 /W | 1.45C/W
18 2Tmm | 11.06 O/W | 5,51 C/W | 3.76 /W | 3.07 C/W 18 33mm | 9.28C/W | 289 C/W| 1.78 C/W| 1.3 C/W
902 21 2Tmm | 1038 C/W | 520 C/W | 3.49 C/W | 2.84 C/W | 907 21 33mm | 873 C/W | 267 C/W 1.60C/W| 1.13 /W
23 | 21mm | 1027 C/W | 49 C/W [3.26 (/W | 2.62 T/W 23 33mm | 8.60C/W | 245C/W| 1.43C/W| .99 /W
28 21mm 9.98 C/W | 455 C/W | 298 C/W | 2.42 C/W 28 33mm | 827 C/W | 224 C/W| 1.28 C/W| .87 C/W
33 | 21mm | 97CW [418C/W [2.73C/W |2.21 C/W 33 33mm | 7.94C/W | 2.03C/W| 1.15C/W| .77 C/W
12 | 23mm | 12.06 /W | 5.72 C/W | 3.95 C/W | 3.24 C/W 12 35mm | 10.03 C/W [ 3.06 C/W | 1.97 C/W | 1.49 C/W
15 23mm | 1141 C/W | 539 /W | 3.67 C/W | 2.99 C/W 15 35mm | 9.5 /W 285C/W | 1.81 /W | 1.34 C/W
18 | 23mm | 10.76 /W | 5.05C/W | 3.35C/W | 2.67 C/W 18 35mm | 898 C/W | 26 /W | 1.64C/W | 1.19 C/W
903 21 23mm | 1011 C/W [ 474C/W | 31 CW | 246 C/W | 908 21 35mm | 846 C/W | 24C/W | 1.5C/W | 1.07 /W
23 23mm 9.99 C/W | 444 C/W | 2.87 C/W| 231 /W 23 35mm | 832C/W | 219C/W | 1.34C/W | .97 T/W
28 | 23mm | 9.70C/W | 409 C/W | 2.62 C/W|2.12 C/W 28 35mm | 7.99C/W | 1.97 /W | 1.19C/W | .83 CT/W
33 23mm 941 C/W | 3.83C/W | 243 C/W| 1.96 C/W 33 35mm | 7.65C/W | 1.82 /W | 1.06 /W | .7C/W
12 27mm| 11.38 C/W [ 484 C/W | 3.11 C/W | 2.32 /W 12 37.5mm| 9.60 /W |2.93C/W | 1.90 C/W | 1.36 C/W
15 27mm| 10.78 C/W | 448 C/W | 2.84 C/W | 2.12 C/W 15 37.5mm| 911 /W [2.71C/W | 1.72C/W | 1.19 /W
18 27mm| 1017 C/W [ 413 C/W | 2.56 C/W | 1.88 C/W 18 37.5mm| 8.61 C/W |252C/W | 1.53C/W | 1.05C/W
904 21 27mm| 956 C/W |3.82C/W |232C/W | 1.72C/W | 909 21 37.5mm| 811 C/W [225C/W | 1.36 (/W | .88 C/W
23 27mm| 9.44C/W [3.51C/W | 211 W | 1.6 /W 23 37.5mm| 798 C/W | 2.04C/W | 1.2C/W 75 /W
28 27mm| 913 C/W [3.26 W | 1.97 C/W | 1.49 C/W 28 37.5mm| 7.63C/W [1.82C/W | 1.01 /W | .63 /W
33 27mm| 8.82C/W [3.07C/W [1.82C/W | 1.39 /W 33 37.5mm| 729C/W | 1.6 CW | 87C/W | .52 C/W
12 29mm | 11.04 C/W | 4.08 C/W | 2.55 C/W | 1.98 C/W 12 40mm | 918 C/W | 2.84 C/W | 1.86 C/W | 1.36 C/W
15 29mm | 1046 C/W | 3.82 C/W | 2.32 C/W | 1.78 C/W 15 40mm | 871 C/W | 264 C/W | 1.65C/W | 1.18 /W
18 29mm | 9.87C/W | 3.58 C/W | 214 C/W | 1.58 C/W 18 40mm | 824 C/W | 24C/W | 1.44C/W | .98 C/W
905 21 29mm 9.28 C/W | 333C/W [ 1.96 C/W | 1.44C/W | 910 21 40mm | 7.77 C/W | 221 CO/W| 1.27 /W | .86 C/W
23 29mm| 916 C/W | 313 C/W | 1.82 C/W | 1.34 C/W 23 40mm | 7.63C/W | 2C/W | 115C/W | .73 CT/W
28 | 29mm | 884 C/W | 282C/W | 1.64C/W | 1.2 /W 28 40mm | 7.27 C/W |1.77C/W | 99 C/W | .62 T/W
33 29mm | 853 C/W | 259 C/W | 1.47 C/W | 1.07 T/W 33 40mm | 6.92C/W [1.58C/W | 85C/W | .51 /W
Material: AL 6063
Finish: Black Anodize
Series | Chip Size | Construction Height | Chip Height Finish Interface
19- 2- 12- 1- B- 1
901 19 2= Pin Fin 12=116 | 1=.9-21 B=BLKANO| 0=None
21 15=146 | 2=22-34 1=T725
23 18=17.6
27 21=206
29 23=226
31 28=2756
33 33=326
35
37.5

G
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ELLIPTICAL FIN HEAT SINK

900 SERIES

ROHS

Wakefield-Vette's 900 Series Heat Sinks for Chipset can match up to devices from Intel, Xilinx, T,
Motorola, ATIl, AMD, Nvidia, Vishay, Powerex, Infineon, Microsemi, and many more.

These heat sinks are designed for air flow applications in the Telecom, Data Center, Networking,
Cloud Computing, and many more Industries.

)

Forced Convection Forced Convection
) ) Chip Natural " ) Chip Natural
Series |Height| gi;e | convection| 200 LFM [ 400 LFM | 600 LFM Series | Height Size |Convection| 200 LFM 400 LFM | 600 LFM
12 [ 19mm | 12.74C/W | 6.6 C/W | 479 C/W | 416 C/W 12 31Tmm | 10.71 C/W | 3.49 C/W | 2.28 C/W | 1.69 C/W
15 19mm | 12.05C/W | 63 C/W | 451 /W | 3.86 /W 15 3Tmm | 1014 C/W | 318 /W | 203 C/W | 1.5C/W
18 [ 19mm | 11.35C/W | 597 C/W | 4.16 C/W | 3.47 C/W 18 3Tmm | 957 C/W 293 C/W | 1.86 C/W | 1.33 T/W
901 21 19mm | 10.66 /W | 5.66 C/W | 3.89 C/W | 3.21 C/W | 906 21 3Tmm | 9.01 /W |2.72C/W [ 1.69C/W | 1.2 T/W
23 [ 19mm | 10.55C/W | 536 C/W | 3.64 C/W | 2.99 /W 23 31Tmm | 8.88C/W | 25C/W | 1.54C/W | 1.07 C/W
28 19mm | 1027 C/W | 491 C/W | 3.36 /W | 2.71 T/W 28 3Tmm | 856 C/W [2.26 C/W |1.38C/W | .96 C/W
33 | 19mm | 9.99C/W | 4.52C/W |3.07C/W | 249 C/W 33 31Tmm | 824 C/W [ 2.09C/W |1.27C/W | .88 /W
12 | 2Tmm | 124CW | 6.61 W | 437 C/W | 3.7 C/W 12 33mm | 1037 C/W | 3.32C/W| 218 C/W| 1.62 C/W
15 2Tmm | 11.73 W | 584 C/W | 4.09 C/W | 3.42 C/W 15 33mm | 9.82C/W | 3.14C/W| 1.99 /W | 1.45C/W
18 | 2Tmm | 11.06 /W | 551 C/W | 3.76 C/W | 3.07 C/W 18 33mm | 928 C/W | 2.89 C/W| 1.78 C/W| 1.3 C/W
902 21 21mm | 1038 C/W | 520 C/W | 3.49 C/W | 2.84 C/W | 907 21 33mm | 8.73C/W | 2.67C/W| 1.60 /W[ 1.13 /W
23 [ 21mm | 1027 C/W | 49C/W | 326 C/W | 2.62 C/W 23 33mm | 8.60C/W | 2.45C/W| 143 C/W| .99 O/W
28 | 21mm | 9.98C/W | 4.55C/W | 298 C/W | 2.42 C/W 28 33mm | 827 C/W | 224 C/W| 1.28 C/W| .87 C/W
33 2Tmm 9.7 C/W 418 C/W |2.73 C/W | 2.21 T/W 33 33mm | 7.94C/W | 2.03C/W| 1.15C/W| .77 C/W
12| 23mm | 12.06 /W | 5.72 C/W | 3.95 C/W | 3.24 C/W 12 35mm | 10.03 C¢/W | 3.06 C/W | 1.97 C/W | 1.49 /W
15 | 23mm | 11.41 C/W | 539 C/W | 3.67 C/W | 2.99 C/W 15 35mm | 95C/W | 285C/W | 1.81C/W | 1.34C/W
18 | 23mm | 10.76 C/W | 5.05 C/W | 3.35C/W | 2.67 C/W 18 35mm | 898C/W | 26 C/W | 1.64C/W | 1.19 C/W
903 21 23mm | 1011 CW | 474C/W | 31 CW [ 246 C/W | 908 21 35mm | 846 C/W | 24C/W | 1.5C/W | 1.07 /W
23 | 23mm | 9.99C/W |444C/W | 2.87 C/W|231C/W 23 35mm | 832C/W | 219 C/W | 1.34C/W | .97 C/W
28 23mm 9.70C/W [ 409 C/W | 2.62 C/W| 212 /W 28 35mm | 799 C/W | 1.97 /W | 1.19 /W | .83 /W
33 | 23mm | 941 C/W [ 383C/W | 243 C/W|1.96 C/W 33 35mm | 7.65C/W | 1.82 C/W| 1.06 (/W | .7 C/W
12 27mm| 1138 C/W [4.84C/W | 311 C/W | 232 /W 12 37.5mm| 9.60 C/W |2.93C/W | 1.90 C/W | 1.36 C/W
15 27mm| 10.78 C/W | 448 C/W | 2.84 C/W | 2.12 C/W 15 37.5mm| 911 C/W [ 271 /W | 1.72C/W | 1.19 /W
18 27mm| 1017 C/W [ 413 C/W | 2.56 C/W | 1.88 C/W 18 | 37.5mm| 8.61C/W [252C/W | 1.53C/W | 1.05C/W
904 21 27mm| 956 C/W | 3.82C/W | 232 C/W | 1.72 C/W 9209 21 37.5mm| 811 C/W [225C/W [ 136 C/W | .88 C/W
23 27mm| 944 C/W 351 C/W [ 211 C/W | 1.6 /W 23 | 37.5mm| 7.98C/W [204C/W | 1.2CW | .75CW
28 27mm| 913 C/W 326 C/W | 1.97 C/W | 1.49 C/W 28 [ 37.5mm| 7.63C/W [1.82C/W | 1.01C/W | .63C/W
33 27mm| 8.82C/W |3.07C/W | 1.82C/W | 1.39C/W 33 37.5mm| 729C/W | 1.6 C/W | 87C/W | .52C/W
12 29mm | 11.04 C/W | 4.08 C/W | 2.55 C/W | 1.98 C/W 12 40mm | 918 C/W | 2.84 C/W | 1.86 C/W | 1.36 C/W
15 | 29mm | 1046 C/W | 3.82 C/W | 2.32 C/W | 1.78 C/W 15 40mm | 871 C/W | 2.64C/W | 1.65C/W | 1.18 C/W
18 29mm 9.87 C/W | 3.58 C/W | 2.14 C/W | 1.58 C/W 18 40mm | 824 C/W | 24 C/W | 1.44C/W | .98 C/W
905 21 29mm| 928 C/W [ 333 C/W | 1.96 /W | 1.44C/W | 910 21 40mm | 7.77C/W | 221 C/W| 1.27 C/W | .86 C/W
23 [ 29mm| 916 C/W | 313 C/W | 1.82C/W | 1.34 /W 23 40mm | 7.63C/W | 2C/W | 115CW | 73 C/W
28 [ 29mm | 884 C/W | 282C/W | 1.64C/W | 1.2 C/W 28 40mm | 7.27C/W [1.77C/W | 99 C/W | .62 T/W
33 [ 29mm | 853C/W | 259 C/W | 1.47 C/W | 1.07 C/W 33 40mm | 6.92C/W [1.58C/W | 85C/W | .51 C/W
Material: AL 6063
Finish: Black Anodize
Series | Chip Size | Construction Height | Chip Height Finish Interface
901- 19- 1- 12- 1- B- 1
XXX XX X XX X X X
901 19 1= Elliptical Fin | 12=11.6 | 1=.9-21 |B=BLKANO | 0= None
902 21 2=Pin Fin 15=146 | 2=22-34 1=T725
903 23 18=17.6
904 27 21=206
905 29 23=226
906 31 28=276
907 33 33=326
908 35
909 375
910 40
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PIN FIN & ELLIPTICAL FIN HEAT SINK

900 SERIES

Wakefield-Vette's heat sink assembles onto chip set using the space that is between the PCB
and the substrate of the solder balls. The solder balls provide a minimal gap of .5mm to .7mm.
Attachment feature is below a .4mm thickness. The clipping system will not interfere or damage
chip. Contact area is the edge of chip.

HEAT SINK

PLASTIC CLIP

1lNEFE-

DIE

[ S e e e e st ve e e w S ed
. \

SUBSTRATE SOLDER BALL

PCB

ASSEMBLY INSTRUCTIONS:

Step 1

Hook the clip under one side
of the BGA chip set.

Step 2

Rotate assembly down until opposite
side clip engages substrate edge of
BGA chip set.

Step 3

Make sure the sop rods are
clearing from edges of BGA
chip set.

Refer to Page 33 for
Installation Instructions

RANDOM VIBRATION TEST
Frequency: 5 Hz to 500 Hz
Acceleration: 3.13 grms
P.S.D: 0.01 g2/HZ (5 Hz)

0.02 g2/HZ (20 Hz to 500 Hz)
Test Axis: X, Y, Z axis

Test Time: 10 mins (Each axis)
Total Test Time: 30 mins

SHOCK TEST SPECIFICATION:
Wave Form: Half sine wave
Acceleration: 50 g

Duration Time: 11 ms

No. of Shock: Each axis 3 times
Shock Direction: X, +Y, +Z axis

Step 4
Press firmly down to make

sure clips fully engage edges of

chip set. Heat Sink should not
move around easily.

Reliability & Communication Testing Instruments

G
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CERAMIC HEAT SINK FOR TO DEVICES W/ omniKlip

HEAT SINK Y

ROHS

CE-OMNI-38

4.
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Wakefield-Vette introduces heat sinks made from alumina and aluminum nitride for thermal management
of high-power/ voltage electronics, photovoltaic, LED, power resistors and other applications. While
electrically insulating and thermally conducting, the ceramic heat sink is an effective combination for the
circuit board and heat sink reliability of cooling thermally sensitive components and circuits. The power chip
dies can be directly bonded onto ceramic heat sink as a module substrate to eliminate the thermal barriers
to quickly dissipate the generated heat. These heat sinks extend component life and enhance performance.

+ An innovative ceramic (Patent Pending) heat sink with unique design combines the tin plated solderable
integral omniKlip spring with a molded aluminum oxide (AI203) or aluminum nitride (AIN) heat sink body
to be mountable onto the PCB directly with no other fasteners needed. Unlike any others, this type of heat
sink provides ease of assembly and an all-in-one solution (one part does all). It can be used with different
package devices, such as TO-220, TO-247, TO-264 and TO-218 package, etc. series power devices with
either natural or forced convention cooling.

[J) (]
2 g3 £
T = S S—
oq % b C g o
= &z < =]
WKV Part Package Attachment & ES oz & 9 £5
ipti = © ©
Number Description Cooled Method o = 'ED._% g g £
[T feliig =
T 26 2
== =
CE-OMNI-38 | Ceramic Heat Sink for TO Devices w/omniKlip | TO-220, TO-247 Solderable 38.4mm | 34mm | 9.2mm | 3.8°C/W | 7.0°C/W
Feet @ 200 @ 200
LFM LFM
Material: 95% Al,O,, Surface Area: 11,408mm?, Weight: 22 g
RoHS Compliant
Air Velocity - Feet Per Minute N
200 400 600 800 1000
50.0 40
. g; 384
40 LG 34.0
2 G 00 \ L~ g®
g N ~ 35 §E  2X 220 = 210
o C % / o 2 \
=8 350 P o 30 @8 —_—
2 _g N 7 e 5 =— 17.6 ] -—-:| i 1
S < s e 15 —[
%g 300 N = Eg 20 1“ 92 l.‘_175 —al 38
® 2 I~ 2s ‘wb co0o i
82 il 20 5 3 T1 204
z »50{ A [} . —— 50 5 ! f X u
d v LE ! 21
== |
200 10 < ¥
40 8.0 12.0 16.0 20.0 1 P
TotalHeatDissipated - Watts M
5 g 204

0

wakefield-vette.com

Common Ceramic Heat sinks are a rectangular or square shape ceramic as commonly seen in an extrusion

heat sink that provides the most common use in cooling. It can be used as Chip-on-heat-sink (on the metalized

surface) and makes it possible to achieve an extremely compact design for the entire cooling system. Using
ceramic as the material for a heat sink ensures outstanding thermal conductivity and electrical insulation; the
closer it is used to a source of heat, the greater the cooling advantage it offers.

823 =

2 —= =

Die
Solder¥

St
Cu/
Heatsmk/—

| Material: 95% Al,O,, Surface Area: 5979mm?, Weight: 15 g

Additional Configurations & Custom Ceramic Heat Sinks

>
Y/
W
N
i

Contact Wakefield-Vette for more information or visit www.wakefield-vette.com

Contact us: (603) 635-2800

G
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WAVE SERIES HEAT SINK WITH INTEGRATED CLIP ASSEMBLY

WAVE SERIES™
%

WAVE SERIES

BGA HEAT SINKS

4.
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BGA HEAT SINKS

The Wakefield-Vette Wave Series Heat Sink Series are a superior choice for cooling BGA
applications in which limited height/footprint while achieving maximum surface area. The Wave
Series Heat Sinks include a unique clipping mechanism that allows for superior heat transfer while

securing the heat sink to the BGA itself. The clipping mechanism allows for easy installation in high

production assembly.

+ Easily customizable.

Freescale, Tl, Intel, etc.

+ Easily compatible with major BGA device manufacturers components such as: Motorola,

FEATURES AND BENEFITS

+ Approximately 12% better thermal performance than traditional footprint heat sinks.
+ Height- A low profile design allows for more surface area in a height restricted application.
+ Clipping mechanism included with heat sink.

Surface Area - Fin array allows for more surface area for forced convection.

Mechanical Dimensions (mm)
o
e le.
< 5_ | 82 |g82s
s| | 3| = <E 2285
WKV Part Attachment 00 5 = = Y E 9 T | & °8
Number Description Method 9 3 £ £ eZ wE | T8 ‘é‘)
3 e= | E2
e
'_
WAVE-23-125 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 23 23 40 | 12.5 | 6055.1 10.5 6.76
WAVE-23-165 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 23 | 23 | 465 | 165 | 76346 | 145 | 5.08
WAVE-26-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 26 26 | 529 | 12 8305.2 10 5.21
WAVE-29-127 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 29 | 29 | 61.4 | 127 | 118105 | 107 | 4.08
WAVE-32-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 32 | 32 | 502 | 12 | 10957.5 10 4.64
WAVE-34-21 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 34 | 34 | 70 21 | 212684 | 19 2.19
WAVE-35-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 35 | 35 | 62 | 12 | 151808 | 10 383
WAVE-35-125 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor 35 35 | 633 | 125 | 157926 | 105 3.63
WAVE-35-15 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 35 | 35 | 58.1 15 | 15612.7 13 315
WAVE-35-21 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 35 | 35 | 746 | 21 | 217218 | 19 2m
WAVE-366-175 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 36.6 | 36.6 | 63.6 | 17.5 | 18637.8 | 155 2.55
WAVE-40-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 40 | 40 | 66.9 | 12 | 17689.4 | 10 336
WAVE-40-125 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 40 | 40 | 683 | 12.5 | 18410.1 | 105 316
WAVE-425-117 | Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 425 | 425 | 67.4 | 11.7 | 216683 | 9.3 3.40
WAVE-45-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 45 | 45 | 72 | 12 | 223037 | 10 2.96
Material Specifications: Heat Sink: Aluminum Alloy 6063-T5 with black anodized finish. Spring Clip: 304 Stainless Steel, 1.2mm [0.47"] DIA
RoHS Compliant

)

WAVE 2X SERIES

[012]
3

Mechanical Dimensions (mm)
@ g
© % = % = S
< o __ m c & C
sl c| B g | <€ |2 |385
WKV Part Attachment | 3 B3 50 Y E Or €38
Number Description Method 9 = £ £ g s |z
= 5= T | EC®
n T 5 L
c
=
WAVE-23-125 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 23 | 23 | 40 | 125 | 60551 | 105 | 6.76
WAVE-23-165 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 23 | 23 | 46.5 | 165 | 7634. 145 | 5.08
( WAVE-23-125 ) (' WAVE-23-165 )
MECHANICAL DIMENSIONS MECHANICAL DIMENSIONS
17 aoa;ér;os [0.3!2] BO[T(;.IE?DS
] 1] }—‘+_+‘
! h L] ]
[0_91] 4x WAVE
e Do | B
T 8 <5 LI ]| ==
WAL —
+/-0.03mm
2X BOTH SIDES
2X BOTH SIDES [0-200] —  [o.39]
[0.200] —  [o39] 508 10
5.08 10
REF PCB ANCHOR LOCATIONS
PCB ANCHOR LOCATIONS [I. THRU HOLE LOOPS
THRU HOLE LOOPS ’_ 46.5 _‘
. 0.5) [?-:_g]
12.5
t
162 [ gy |
Wave 2X
8
7
6
g
<5
24
E
gs
2
1
0
0 200 400 600 800 1000 1200

AIRFLOW (LFM)

—®—23-125 ~®T23-165 ~®T26-12 T*T20-127

G
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WAVE SERIES HEAT SINK WITH INTEGRATED CLIP ASSEMBLY

WAVE 2X SERIES

BGA HEAT SINKS

4.
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BGA HEAT SINKS BNV ) @33 35

Mechanical Dimensions (mm)
@ 3
8o | §3
< S _ mE | 2E2
sl c| 3| 2| <€ |&2|5583
WKV Part Attachment | B 2| »| g | Sz |&£38
Number Description Method S| =z c £ €3 | s =gy
i 5= T g IE ®
(%] T o
<
'_
WAVE-26-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 26 | 26 | 529 | 12 | 83052 10 521
WAVE-29-127 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor | 29 29 | 614 | 12.7 | 118105 | 10.7 4.08

(WAVE-26-12 )

MECHANICAL DIMENSIONS

BOTH ENDS
fo13) [0.15]
3 4.7

i;

WAVE
[1:26] HEATSINK
BASE

fo17]
3

50T siDEs
)
oxod) J__I,__im

PCB ANCHOR LOCATIONS
THRU HOLE LOOPS

[08]

| 125

[os]

125

[1.24]
32

)

THERMAL RESISTANCE (C/W)

(wAvE-29-127)

MECHANICAL DIMENSIONS

BOTH ENDS
[o12) [CXD)]
3 47

2x i BOTH SIDES
[0.200) [039]
08 10

PCB ANCHOR LOCATIONS
THRU HOLE LOOPS

/jﬂ‘

127

i

Wave 2X
=
600 800 1000 1200
AIRFLOW (LFM)

—®—23-125 “®T23-165 ~®T26-12 T*T20-127

Mechanical Dimensions (mm)
@ ot
© o = % >
£ oo |25 | 552
WKV Part Attachment [ S o g E e [ £33
Number Description Method g = £ ¢ eZ s r_EU g ‘é‘)
a :% = 5 L
c
'—
WAVE-32-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 32 | 32 | 50.2 | 12 | 109575 | 10 4.64
WAVE-34-21 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 34 | 34 | 70 | 21 | 212684 | 19 219

(WAVE-32-12 )

MECHANICAL DIMENSIONS

[0.12]
3

[1.24]
2

THERMAL RESISTANCE (C/W)
N ~ w IS
LN W s ;

o
n

o

(WAVE-34-21 )

MECHANICAL DIMENSIONS

BOTH ENDS
BOTH ENDS

19]
47 [0.12] [0.19]
—— 3 47

WAVE
HEATSINK
BASE

x 1T BOTH SIDES
[0.200] [0.39]
5.08 10

PCB ANCHOR LOCATIONS
THRU HOLE LOOPS

WAVE
HEATSINK
BASE

BOTH SIDES
[0.39]
10
PCB ANCHOR LOCATIONS
THRU HOLE LOOPS

Wave 3X

0 200 400 600 800 1000 1200
AIRFLOW (LFM)

—8—32.12 —#—34.21 —4—35.12 —#—35.125 =—#=35.15 —#—3521 =*—366-175

G
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WAVE SERIES HEAT SINK WITH INTEGRATED CLIP ASSEMBLY
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BGA HEAT SINKS

WAVE 3X SERIES

WAVE 3X SERIES BGA HEAT SINKS Mechanical Dimensions (mm)
g | &
= g - ) g g E
Mechanical Dimensions (mm) < c S = < E b= %" 285
- WKV Part Attachment w0 | 5 = oo Y E °T | & °8
o g Number Description Method 9 = £ £ €3 W g g %
< [} m Cc < C [}
=] - = V) v o ey
§ls| 22| 58 58652 £
OO =
V,L’ﬁ\r/niaerrt Descrintion Atﬁg?hrggm gl 2 = | 2| §E | 2T | =38 WAVE3515 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 35 | 35 | ggq | 15 | 156127 | 13 | 315
P - i T “g z %"E E 5® WAVE-35-21 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor 35 35 74‘6 21 21721.8 19 2.11
n T E = WAVE-366-175 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor | 36.6 | 36.6 63:6 175 | 186378 | 155 2.55
'_
WAVE-35-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 35 | 35 | 62 12 | 151808 | 10 3.83
WAVE-35-125 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 35 | 35 | 63.3 | 125 | 157926 | 105 | 3.63
: . pring WAVE-35-15 WAVE-35-21
(WAVE-35-12 ) (WAVE-35-125)
MECHANICAL DIMENSIONS MECHANICAL DIMENSIONS
/::C@_E [012]
, ::D@;#
e / A
b3l wae )
MECHANICAL DIMENSIONS MECHANICAL DIMENSIONS s 2 o
M o .
BOTH ENDS i ::‘Iﬂ);; } kA
[019] 3 [0.200) [039] THRU HOLE LOOPS *—@DI
i ‘ [L?] e 47 see LLJ__. 10 [n.zx] L m,: ;;m :Hc:::t:gfolgssnlons
BASE [13] e 24 REF 5.08 )
: : % |
1 [012]
: iy Gy Tmenoo e e o S, g 1 ) Z %
{"E} - [05 20‘?] | [Oi?] THRU HOLE LOOPS 12.5 [|:_,35§] 125 [‘0255] - ‘02.55
b g 1 N s WAVE-365-175
5355 [05] [0.5]
25 [?sa] 125
Wave 3X
Wave 3X
5
4.5 °
4.5
4
E 4
c MECHANICAL DIMENSIONS 5
:ZJ( 5 [o;z] é 3
g 25 [‘ — E
# BOTH ENDS b 25
3 [0.15) g
2 2 L e, E
g 15 s E 15
B [017] = . —n
05 hﬁ | 05
0 - [05%,] ﬁ BOE"’:%:]DES RO 0TS o
0 200 400 600 800 1000 1200 [25] - e 0 200 400 600 800 1000 1200
AIRFLOW (LFM) IV | AIRFLOW (LFM)

—8—32.12 —#=3421 —#—3512 —#—35125 —#—35.15 —*—3521 —*—366-175

5 ( 41

—8—32.12 =8=3421 =—8#=3512 =8=35125 =8=3515 =8=3521 =4=366-175
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WAVE SERIES HEAT SINK WITH INTEGRATED CLIP ASSEMBLY

WAVE 4X SERIES

BGA HEAT SINKS

2
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BGA HEAT SINKS

Mechanical Dimensions (mm)
© g
5o | &3
< g — o e g c E
s| | B | = <E E R v
WKV Part Attachment B 5| =2 w | 8E | ST [&378
Number Description Method g 2| £ £ 7 | & r_EU £ g
> L~ e
(%] T E
e
—
WAVE-40-12 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor 40 40 | 66.9 12 | 17689.4 10 3.36
WAVE-40-125 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor | 40 | 40 | 683 | 125 | 18410.1 | 105 3.16
WAVE-425-117 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor | 42.5 | 425 | 67.4 | 11.7 | 21668.3 9.3 3.40
WAVE-45-12 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor | 45 | 45 72 12 | 22303.7 10 2.96

(WAVE-40-12 )

MECHANICAL DIMENSIONS

BOTH ENDS

(WAVE-20-125)

MECHANICAL DIMENSIONS

fo12)
3

wave
HEATSINK
BASE

[0.12] [0.19] 4
3 47
F (]
WAVE .57
HEATSINK T T “
BASE
0.1]
(o1
2 4] L BOTH SIDES 1
[0-200] —  [0.39] i—@ J i {
=08 0 2 BOTH SIDES
PCB ANCHOR LOCATIONS REF [o.m]—L-L—~f [0.39)
THRU HOLE LOOPS 7] 5.08 0
83
REF
[26]
&7 [0.47]
12 [05]
125
1
- i) fs 03
[0.5] .5] w©
125 [1.57] 25
40
Wave 4X
4
35
3
2
S
w25
]
=z
<
%
g ?
4
e
S 15
=
&
I
=
1
05
0
0 200 400 600 800 1000 1200
AIRFLOW (LFM)
40-12  —®*40-125 425-117 45-12

5

PCB ANCHOR LOCATIONS.

THRU HOLE LOOPS

WAVE 4X SERIES

Mechanical Dimensions (mm)

LOGATIONS

© g
8o | §3
< g - mE | fE2
| c| 3| & < E 23385
WKV Part Attachment B 5| 2 w | YE S | €38
Number Description Method Q = < £ EF CE | TN
- w 5= DL | €560
N % 5 L
<
=
WAVE-40-12 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor 40 40 | 66.9 12 | 17689.4 10 3.36
WAVE-40-125 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 40 | 40 | 683 | 125 | 18410.1 | 10.5 3.16
WAVE-425-117 Wave Heat Sink BGA Chipset Aluminum Top Mount Spring-Anchor | 425|425 | 674 | 11.7 | 216683 | 9.3 3.40
WAVE-45-12 Wave Heat Sink BGA Chipset Aluminum Top Mount | Spring-Anchor | 45 | 45 72 12 | 22303.7 10 2.96
(WAVE-425-117) WAVE-45-12
MECHANICAL DIMENSIONS MECHANICAL DIMENSIONS
[0.12] [93.;]
s ——
I E—
o e
i wave [ oo
ﬂﬂ [012]
[u,;z] %
e [ S e o o O
o | somses  Tonces - s Tidroigtoos
REF E%}E/]loln 5.08 10 8.3
Y]
e o e
7% B )
5] %] | o[ o
Wave 4X
4
35
3
B
\ZTZ.S
E
g 15
1
0.5
0
0 200 400 600 800 1000 1200
AIRFLOW (LFM)
40-12 —®740-125 425-117 45-12
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BOARD LEVEL POWER

SEMICONDUCTOR HEAT SINKS

Board Level Power Semiconductor Heat Sinks
219 Series Heat Sinks for TO-263 Devices

Board Level Heat Sinks for TO-220, TO-218
& Multiwatt™ Components

Universal 678 Series Vertical Heat Sink for
Power Devices

One Heat Sink for all Packages
Mountain Series Heat Sinks for TO-264, TO-247 Devices
omniKlip™ Series Heat Sink w/ Clip(s) for TO-Devices

Additional Configurations

46-/76
48-49

59-61

/7
/8

/9-80
81-83
84

A wide variety of heat dissipators with various attachment mechanisms for surface

mount and thru-hole power semiconductors packaged in industry standard plastic,
ceramic, and metal cases such as D2Pak, TO-220, TO-3 to TO-247, DO-4 to DO-11,
multiwatt, hex-type, and stud mount devices.
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BOARD LEVEL //_T—"-\ L ———— BOARD LEVEL
HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS
D2PAK; TO-220; SOL-20 SURFACE MOUNT HEAT SINKS [0 WA = 14 =

21 7 SERI ES SURFACE MOUNT HEAT SINKS D2PAK; TO-220; SOT-223; SOL-20 MECHANICAL DIMENSIONS BOARD LAYOUT RECOMMENDATIONS

0 ‘.Q e @ Compatible with surface mount technology (SMT) automated production techniques for ease of assembly
4

: and a variety of soldering methods, these heat sinks allow greater packaging densities and reduction in TUBE DETAILS Do M IS U TON 75
PC-board area, increasing the power dissipation of surface mount devices (SMDs) while maintaining and
! | > >UTTA( 060 010 MIN TO HEAT SINK
improving manufacturers' component thermal specifications. 64 % oes 03 FOR SOLDER
/ ‘ BALL TRAP
FEATURES AND BENEFITS lés ¥ ) ;
: 265
No interface material is needed Y !
Copper with matte tin plating for improved solderability and assembly \_ 35 X f
Both the component and the heat sink are installed on the PC-board utilizing [ ' Ny 66
standard SMT assembly equipment for "Tape & Reel” and “Tube” formats 84 —==—.025 REF: JEDEC TO—220AB . {
EIA standards Qnd ESD protection are specified SOLDER MASK OPENING
Can be used with water soluble or no clean SMT solder creams or other pastes COPPER FOOTPRINT
FOR HEATSINK
Footprint Height Above Thermal Performance at Typical Load @% .010 MIN
Standard PC Board Dimensions Package Package Natural Forced FOR SOLDER MIN COPPER
P/N in. (mm) in. (mm) Format Quantity Convection Convection BALL TRAP FOR HEATSINK
217-36CTE6 360 (9.1) 600 (15.2) x .740 (18.8) Bulk 1 55°C@ 1W 16.0°C/W @ 200 LFM Tube: 16.25 Inches Long, Mo
217-36CTTE6 360 (9.1) .600 (15.2) x .740 (18.8) Tube 20 55°C@ 1w 16.0°C/W @ 200 LFM Min. esd Material with =1 L=
217-36CTRE6 360 (9.1) .600 (15.2) x .740 (18.8) Tape & Reel 250 55°C@ 1w 16.0°C/W @ 200 LFM Nail Stops
" - 20 Pieces per Tube = =
Material: Copper, Matte Tin Plated
217-36CTT6
SOL 20
MECHANICAL DIMENSIONS THERMAL PERFORMANCE X . . REF: JEDEC TO-263 (DD PAK)
6 LAYER BOARD, D’ PAK Dimensions: in. REF: JEDEC MO-169 (DD PAK) 217-36CT6
125°C LEAD, 40°C AMBIENT A
150 —
- 60 J
)
e j e E SURFACE MOUNT HEAT SINK SMT Devices
60 |] 74 g 100 A
(M)
1 1| e
.g 4 Height Above Maximum )
3 < Standard PC Board Footprint Thermal Performance at Typical Load
36 a 50 P/N in. (mm) in. (mm) Natural Convection Forced Convection
Ejﬁ—f@i 218-40CTE3 40(10.2) .90 (22.9) x.315(8.0) 62°Crise @ 2W 21°C/W @ 200LFM
T B - - 218-40CTES A40(10.2) 1.03 (26.2) x .50 (12.7) 62°Crise @ 2W 21°C/W @ 200LFM
0 =T SECTION A-A Material: Copper, Matte Tin Plated
0 1 2 3 1
217-36CT6
Device Power Dissipation. W MECHANICAL DIMENSIONS NATURAL AND FORCED
CONVECTION CHARACTERISTICS
KEY: M Device only, NC 4 Device + HS, NC A Device + HS, 100 Ifm i 50 [*12.7] %‘ ‘E
. . . O Device + HS, 200 Ifm < Device + HS, 300 Ifm % ;”‘ == i AR VELOCITY (LFM)
Dimensions: in. .90 [22.9) = - 1.03 [26.2) = 0 200 400 600 800 1000
1.28 }_f:.zi | [ i — — E}A 100 R 25 .9
F 401102 38105 | H 31-33(7.8:84] 40(102) 3895 | | 230076 s | z
— 626 1 ? Fo f 2 B *9
B 2 = h w
i 80739 105 [1.3] == |=— 105 [1.3] === E : 50 o — 15 gc
®13.00 —_ — —41[10.4] —=150 [12.7]le— i i ~ = ﬂ =
* B RECOMMENDED Cu RECOMMENDED HEAT SINK RECOMMENDED Cu RECOMMENDED HEAT SINK E % 40 - — — - 10 % %
768 4 E 1-260 HEAT SPREADER DRAIN PAD SOLDER MASK OPENING HEAT SPREADER DRAIN PAD SOLDER MASK OPENING ; u>J \)’ i o E
' 32 — - - - S 2
NOTES * .53 [13.5] 62 [15.7] 17} 20 — 5
1. Material to be “ESD” _L (55 [14.0]~— * H [8491 e~ - H- 44 (11.2] E 2 = E
2. Approximately 6 Meters per Reel T 0 [
3. 250 Pieces per Reel. -9_;% *l L@ 8 ;9‘5] % ;9'0] 56 [:4.2] 54 [}3.7] 0 0.5 1.0 15 2.0 25
‘ 1
217-36CTR6 10.4 a0 17| |- ge0 151 HEAT DISSIPATED (WATTS)
030 [.76] === __|l._ 060 [1.52)
REEL DETAILS TAPE DETAILS 218-40CT3 218-40CT5 Solid line = 218-40CT5 ~ Dashed Line = 218-40CT3

j wakefield-vette.com Contact us: (603) 635-2800 C
46 47



BOARD LEVEL

HEAT SINKS

rs.

) _—
wakefield-vette

219 SERIES HEAT SINKS FOR TO-263 DEVICES

HEAT SINK FOR TO-263 DEVICES

ROHS

Innovation in SMT compatible heat sinks to meet the needs of newer higher power SMT semiconductors.
The 219 Series heat sinks unique design (Patent Pending) combines the technology of automatically
assembling the tin plated solderable wires/rods with that of extruded aluminum anodized heat sink body

to configure these SMT heat sinks. Rods/wires named "Rollers" are mated mechanically to the heat sink
body by forging to reduce the interface thermal resistance between the drains & heat dissipation body.

FEATURES AND BENEFITS

+ Increased thermal performance up to 30% over bright copper heat sinks from improved
radiation of the black finish.

- Increased surface areas by 3 times therefore thermal performance up to 300% over the
aluminum stamped heat sinks on markets.

- Light weight aluminum construction allows faster pick and place assembly reducing the
manufacturing cycle time.

- Radius mounted “Rollers” are designed for maximizing heat transfer from component and to
avoid "bottle neck” heat transfer like the Aluminum stamped heat sinks.

+ Available in bulk packaging or Tape & Reel.

) _—
wakefield-vette

HEAT SINK FOR TO-263 DEVICES

-,

Innovation in SMT compatible heat sinks to meet the needs of newer higher power SMT semiconductors.

The 219 Series heat sinks unique design (Patent Pending) combines the technology of automatically
assembling the tin plated solderable wires/rods with that of extruded aluminum anodized heat sink body
to configure these SMT heat sinks. Rods/wires named "Rollers" are mated mechanically to the heat sink
body by forging to reduce the interface thermal resistance between the drains & heat dissipation body.

FEATURES AND BENEFITS

+ Increased thermal performance up to 30% over bright copper heat sinks from improved
radiation of the black finish.

- Increased surface areas by 3 times therefore thermal performance up to 300% over the
aluminum stamped heat sinks on markets.

- Light weight aluminum construction allows faster pick and place assembly reducing the
manufacturing cycle time.

- Radius mounted “Rollers” are designed for maximizing heat transfer from component and to
avoid "bottle neck” heat transfer like the Aluminum stamped heat sinks.

+ Available in bulk packaging or Tape & Reel.

219-263A-TR

Height Off Base | Power Dissipation @ | Thermal Resistance | Package
Part Number | Description | Attachment | Length Width (Height Of Fin) | Temperature Rise | @ Forced Air Flow | Type
219-263A TO-263 SMD | Solderable 0.500" 1.020" 0.480" 2W @ 30°C 8°C/W @ 500 LFM Bulk
HEAT SINK Feet (12.70mm)| (25.91mm) (12.19mm)
ANODZD
MECHANICAL DIMENSIONS TAPE AND REEL INFORMATION
127 Reel diameter: 13.00” (330.00mm)
f+—— 1626 084) —| 15.75 (0.62) 1sa 250 pcs. per
T 4—11.13(0,4.1];—‘ i ‘_(_ Ko |‘_ Py _ﬂ _‘1 |-‘Po
14.22 % l 259 _I [l 00000 00\674*
(0.56) 1372 (1.2 { T
(54) l - et \ Se W
= o (LI11)
== 003) —+ll—  _ | le— (006) bt ‘ I
i TR U8y Joocoocoooooopert-
] 1= i =
l-kn,w' —— =
[44] Style 10 Style 20 Style 30
14.1% Do 1.55mm 1.5mm 1.5mm
THERMAL RESISTANCE 1 Ko 10.5mm 12.20mm 11.50mm
Air Velocity - Feet Per Minute Po 4mm 4.0mm 4.0mm
] 24mm 24mm 24.0mm
200 400 600 800 1000 So 40.4mm 40.4mm 52.4mm
0 &0 w 44mm 44mm 56mm
h
~ 55 5
0 \\ /f £ E
[-°]
2 // 50 2 QE
E_ T3 ~ E 2
£3 NV« ug i
=S ¥4 E=
@ A wE 8
g e VAR Es
Q0 ': 7 N, g 2
2 2 / \ 35 E =
£ a g
> / \\ wE O
2 r S g%
30 P— =
25
20 20
0s 10 15 20 25 TAPE DETAILS

Height Off Base | Power Dissipation @|Thermal Resistance | Package
Part Number | Description | Attachment | Length Width (Height Of Fin) | Temperature Rise | @ Forced Air Flow Type
219-263A-TR | TO-263 SMD | Solderable 0.500" 1.020" 0.480" 2W @ 30°C 8°C/W @ 500 LFM Tape & Reel
HEAT SINK Feet (12.70mm)| (25.91mm) (12.19mm)
ANODZD

5

Total Heat Dissipated - Watts

wakefield-vette.com

MECHANICAL DIMENSIONS

12,7
[150]

o
o

50

45

40

35

30

Average Thermal Resistance From
MTG Surface to Ambient -"C/W

il
o

|-— 16.26 (0.64) ——‘ 1575 (0.62)
T ﬁﬂ.wp.‘u]j
14.22 Bi
{0.58) 13.72
(54)
— 080 v 140
= (003) —lle—, — 000
i R
THERMAL RESISTANCE
Air Velocity - Feet Per Minute
200 400 600 800 1000
80
-~
N P
§ N\ -
E o ]
Cio
£s Ny«
es
: X
S < // i
# & / N
3= / \\\
=
0 — -
20

s
=

10 15

20 25

Total Heat Dissipated - Watts
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TAPE AND REEL INFORMATION
Reel diameter: 13.00” (330.00mm)

250 pcs. per
> |4- Ko |-— Pi —-l -l |4- Po
0D0QO0000QOGG (-71-T
iy
L et
o Do
Style 10 Style 20 Style 30
Do 1.55mm 1.5mm 1.5mm
Ko 10.5mm 12.20mm 11.50mm
Po 4mm 4.0mm 4.0mm
P1 24mm 24mm 24.0mm
So 40.4mm 40.4mm 52.4mm
W 44mm 44mm 56mm
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BOARD LEVEL //_T—"-\ L ———— BOARD LEVEL
HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

COMPACT, WAVE-SOLDERABLE LOW-PROFILE
BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS — peppbompialboll 530 2 234 SERIES

Y’

VERTICAL MOUNT HEAT SINK T0-220
Height Above Footprint Solderable Thermal Performance at Typical Load
Heioht Above Maximam Standard PC Board Dimensions Mounting Tab Mounting Natural Forced
Standard Pfé Board Footprint Thermal Performance at Typical Load P/N in. (mm) in. (mm) Configuation| Option Style Convection Convection
P/N in. (mm) in. (mm) Natural Convection Forced Convection 230-75AB .750(19.1) |.570(14.5)x.500 (12.7) | Vert./Horiz. No Tab Clip/Mtg Hole 57°C @ 2W 7.5°C/W @ 400 LFM
R o ri o 230-75ABE-01 750 (19.1) [.570(14.5) x .500 (12.7) Vertical 01 Clip/Mtg Hole 57°C @ 2W 7.5°C/W @ 400 LFM
206-1PABEH 1.18 (30.0 1.00 (25.4) x .50 (12.7 56°Crise @ 4W 7.3°C/W @ 200LFM
( ) ( )X ( ) e @ @ 230-75ABE-05 | .500(12.7) |.750(19.1)x .570(14.5) | Horizontal 05 Clip/Mtg Hole 57°C @ 2W 7.5°C/W @ 400 LFM
Material: Aluminum, Black Anodized 230-75ABE-10 | .875(22.2) |.570(14.5)x.500 (12.7) Vertical 10 Clip/Mtg Hole 57°C @ 2W 7.5°C/W @ 400 LFM
234-75AB .790(20.0) |.570(14.5)x .500(12.7) | Vert./Horiz No Tab Clip/Mtg Hole 57°C @ 2W 7.5°C/W @ 400 LFM
234-75ABE-01 | .790(20.0) |.570(14.5)x.500 (12.7) Vertical 01 Clip/Mtg Hole 57°C@ 2W 7.5°C/W @ 400 LFM
MECHANICAL DIMENSIONS NATURAL AND FORCED 234-75ABE-05 | .500 (12.7) |.790(20.0)x .570 (14.5) | Horizontal 05 Clip/Mig Hole | 57°C@2W | 7.5°C/W @ 400 LFM
CONVECTION CHARACTERISTICS
= 1.00 25.4 —~| Material: Aluminum, Black Anodized
——{ [=—.04[1.0) -50 [12.7] f=—
" AIR VELOCITY (LFM)
| — 13319338 0 200 400 600 800 1000 MECHANICAL DIMENSIONS
/: w100 10
trokog S 53 6 o = 230-75AB-01 230-75AB-10 230 AND 234 SERIES | 230-75AB-05 230 SERIES
01178) o< W ﬂ_J 500 |4 | STOMAX [ : 4’-‘ STOMAX ‘« ‘47 (“795?)—- SUGBESTED TAB HOLE=
l’ L= e ! "5 i ol s y =] AR
g =z ! [ =
153.8] j % ) @ u v i | . ! o o
f L Bz w0 ‘_'j/ —— T* ¥ - = SmEa S - NATURAL AND FORCED
. A 23 5 > 2 0l & 85 L lmme - w | CONVECTION CHARACTERISTICS
l~— 06 [24.4) —= =— 401102) o a 2 6o | o O e 109 |l |13 iy
i £ 234 seRies | ta—lle (o] 1‘ P05 el s 4 3
= 0 0 5 . A . 0 oF o pn e B 't L 2 AIR VELOGITY {LEM)
F100 1R SAPLATED @ e @ HEAT DISSIPATED (WATTS) 234 SERIES %; 100 07 T 290\[\4{?0 i Sr.m _?00 i_mum mg
. 4 e 500 e s | |l 534758801 T2 gl | wose | g 22
061244) | 27 [ 234-75AB | (148 127 | (2933 234-75AB-05 SUGGESTED TABHOLE= (55 : : %8
1T RN I R e S
720 790 i 7 i 210 - i oo
183) 1201} 0 e (20??) ey U] e ‘ 1 370 E; * oo | i iz
{13.7) | H i L | . (9.4 1o} : [ite}
- ‘i_—!;‘ —_— i‘; ‘ Ranshay S | J Eg @ {‘, : F-
t H - I ! o5 i P s T ok ;7* 7; 5 : 0 Fé
Dimensions: in. (mm) =08 (==l | lagiﬂ -— 2?3.122)5 f1en - POWER DISSIPATION (WATTS)
10220 HORIZONTAL MOUNT HEAT SINK |
Height Ab Maxi
Standard e;,gc Boa'%ve Fgélt?rlijr:? Thermal Performance at Typical Load HORIZONTAL AND VERTICAL MOUNT HEAT SINK TO-220
P/N in. (mm) in. (mm) Natural Convection Forced Convection
241-69ABE-03 .39(9.9) .86 (21.8) x .69 (17.5) 77°Crise @ 4W 12°C/W @ 200LFM - -
Height Above Maximum .
Material: Aluminum, Black Anodized Standard PC Board Footprint Thermal Performance at Typical Load
P/N in. (mm) in. (mm) Natural Convection Forced Convection
262-75ABE-05 | .53(13.4) .75(19.1) x .50 (12.78) 80°C rise @ 2W 10°C/W @ 200LFM
MECHANICAL DIMENSIONS NATURAL AND FORCED 262-75ABE-01 | .75(19.1) 53(13.4)x.50(12.7) 80°C rise @ 2W 10°C/W @ 200LFM
] CONVECTION CHARACTERISTICS ; - i
_r Material: Aluminum, Black Anodized
E J AIR VELOCITY (LFM)
0 200 400 600 800 1000
w100 20 o MECHANICAL DIMENSIONS NATURAL AND FORCED
45 : 18 g :t%}}:l[ CONVECTION CHARACTERISTICS
S 80 16 5
|— .86 [21.8] —=] 5% | — 14@8 [ =—] (]
.032 [.81] —={l=~— E 60 1222 M AIR VELOCITY (LFM)
e 10685 0 200 400 600 800 1000
g2 40 > 8 32 w100 10 0
@.075 [@1.91] PLATED TAB HOLES xu P= 6 < 57 [14.5 MAX 2 2
% _@ @ L { e 5§ » ' — 4 2 — 2162 T 0‘32[[815] [~ e go 80 8 5
=< ) E g B 8 S 4 o
) i o £ o~ | gc
e s ] f - 1 2 3 4 5 | g R -1
0 032(81] 50[12.7] zo — | 2&
020 [51] —— e HEAT DISSIPATED (WATTS) NI I 1 gz 40 ¥ 4 [ 2
l=— 83 [21.1] —= T f l Z %J 20 2 g :
w
b= 75[19.1] = 05(13] = 2 %
: : .032[.81] w T
AT = 50 1 2 3 4 50"
SUGGESTED TAB HOLE 0
@ @.075 [1.9] (PLATED) HEAT DISSIPATED (WATTS)

WITH @.100 [2.5] PAD
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BOARD LEVEL ” —
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HEAT SINKS wakefield-vette wakefield-vette

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

COMPACT, STRESS-FREE LABOR-SAVING
SELF-LOCKING WAVE-SOLDERABLE HEAT SINKS

233 & 236 SERIES 275 & 231 SERIES

TO-220 TO-220 LOCKING-TAB HEAT SINKS
= MECHANICAL DIMENSIONS NATURAL AND FORCED
Dimple on 231'69“275775 Series only Dim‘p\;no( co NVE CTI CA)‘FI{\\I/EEO}:WA‘”RLQA?TE RI STI cs
JE— i — = 57575 Soris G gl 200 400 B 80 0, O
| e} i } Lance not T ' ! 4+ 855 l&h&, 100 : 20 "=
PATENT Height Above Footprint Thermal Performance at Typical Load ‘ A T SHR wgs e : E5ow EEZ 0 2
PENDING Standard PC Board Dimensions Mounting | Solderable | Mounting Natural Forced i | s ool 2 (09 @ @ BE o T 4 v 2o
P/N in. (mm) in. (mm) Configuration | Tab Options Style Convection Convection e [ 5 I ks gl iy g3 b MéjiéL,a 5
: ; } “ E 3 FOR ALL PART NUMBERS )Z{ w ! 275-7548 22
233-60AB 600(15.2) | 570(14.5)x.500 (12.7) | Vert/Horiz. NoTab | Clip/Mtg Hole | 58°C @ 2W | 11.0°C/W @ 400 LFM " - — ] TAB 13H (‘825‘3*'1"— 15 LATED) T 106 2.9 P 58 | T ammme, B2
233-60ABE-01 .600(15.2) .570(14.5) x .500 (12.7) Vertical 01 Clip/Mtg Hole | 58°C@2W | 11.0°C/W @ 400 LFM *| 5 REF ‘ T8 s 1, 208 e = _ 2= e ) E%
233-60ABE-05 | .500(12.7) | .600(152)x .570(14.5) | Horizontal 05 | Clip/Mtg Hole| 58°C@2W | 11.0°C/W @ 400 LFM All versions 3 VERTIOAL MOUNT HORIZONTAL MOUNT A
233-60ABE-10 .725(18.4) .570(14.5) x .500 (12.7) Vertical 10 Clip/Mtg Hole | 58°C @ 2W | 11.0°C/W @ 400 LFM No Tab 400 REF 900 FEF POWEFR DISSIPATION [WATTS)
236-150AB 1.500(38.1) | .570(14.5) x.500 (12.7) Vert./Horiz No Tab Clip/Mtg Hole | 40°C @ 2W | 4.80°C/W @ 400 LFM T;\‘;‘."Efl\:v— o [~ NATURAL AND FORCED
236-150ABE-01 | 1.500(38.1) | .570 (14.5) x .500 (12.7) Vertical 01 Clip/Mtg Hole | 40°C @ 2W | 4.80°C/W @ 400 LFM W - e =
236-150ABE-05 | .500(12.7) |1.500(38.1)x.570 (14.5)| Horizontal 05 Clip/Mtg Hole | 40°C @ 2W | 4.80°C/W @ 400 LFM oo a2 (] ) = CONVECTION CHARACTERISTICS
236-150ABE-10 | 1.625(41.3) | .570(14.5)x.570 (12.7) Vetrical 10 Clip/Mtg Hole | 40°C @ 2W | 4.80°C/W @ 400 LFM v 4 L H— 2 P AIR VELOGITY (LEM)
375 § - = 9.5 w‘; 1 200 400 600 500 1900 =
Material: Aluminum, Black Anodized S S ([ P i 062 im—=l—_ Uf "o 7 | s20e10 S¢ " | " ug
—] el (0. 2% i =
Py R 2 T " E
MECHANICAL DIMENSIONS NATURAL AND FORCED 125 TAB 1SV i:ﬁ:;i:ac Dels:g :m Z‘ANs‘(Ze) l‘ %%:%ﬁ%aﬁzg)om: ég ol %%
) CONVECTION CHARACTERISTICS S— } coomer 231-75PA8 0191 | 7508 | WiTH 0100 25) (PAD) g2 e
_.| s [ ‘4_ - AIR VELOCITY (LFM ' 19 77508 70 (18.1) — £z e
N | ‘ ity " e o0 200 400 sué )snn 1000 —'—"”‘H(Q%REF e | 1375 [ 8T L ’s ; I — 72
LT P B 7+ W et AR (- N 160 i w¥ 5 F p—" : « 1 3 4 5 @
(127 i 240,150 {4.1) (1520% ¢ e COONL - i H POWER DISSIPATION [WATTS}
c b 9 ' b7 5; o \ ek ég Dimensions: in. (mm)
127 7 ] DT R T e
‘ | _._‘._(gasz)ma of ,,..HF{%E;TABIO . 4‘:1_[_' - IJ_ %g 80 it gz
S : H' 08 |l mT oy = T @
i &1 233-60AB-01 233-60AB-10 ay 08 gw YU | P T
i A T v e s el R S o COMPACT, STRESS-FREE LABOR-SAVING
—* -— W / IR =3
y 9 L =4 - TO-22
iy =g R VRO | ) coma—— LOCKING-TAB HEAT SINKS 0220
JUO (127 236-150AB-05 POWER DISSIPATION (WATTS)
2 hd '
1152 SERIES NUMBER | LENGTH™A _
L 23615088 oo L] ©
. . ) 23615088 1,500 (36.1) WITH G 100 (25) PAD
233-60AB Dimensions: in. (mm)

PATENT Height Above Footprint Thermal Performance at Typical Load
5381041 Standard PC Board Dimensions Mounting Solderable Mounting Natural Forced
COMPACT, STRESS-FREE LABOR-SAVING P/N in. (mm) in. (mm) Configuration | Tab Options Style Convection Convection
R 235-85AB .850(21.6) | 1.000 (25.4) x.500 (12.7) Vert./Horiz. No Tab Clip/Mtg Hole | 40°C @ 2W 6.8°C/W @ 400 LFM
T0-220 LOCKING-TAB HEAT SINKS AR LN B S (| =5 235-85ABE-01| .850(21:6) | 1.000 (25.4)x500 (12.7) | Vertical 01 Clip/Mtg Hole| 40°C @ 2W | 6.8°C/W @ 400 LFM
235-85ABE-05| .500(12.7) | .850(21.6) x1.000 (25.4) Horizontal 05 Clip/Mtg Hole |  40°C @ 2W 6.8°C/W @ 400 LFM
“ 235-85ABE-10| .975(24.8) | 1.000 (25.4) x.500 (12.7) Vertical 10 Clip/Mtg Hole | 40°C @ 2W 6.8°C/W @ 400 LFM
Material: Aluminum, Black Anodized
Height Above Footprint _ | Thermal Performance at Typical Load | - PATERT MECHANICAL DIMENSIONS NATURAL AND FORCED
Standard PC Board Dimensions Mounting Solderable Mounting Natural Forced CONVECTION CHARACTERISTICS
P/N in. (mm) in. (mm) Configuration | Tab Options Style Convection Convection o - . it . 235-85AB
275-75AB 750 (19.1) | .835(21.2)x.400 (12.7) | Vert./Horiz. No Tab Clip/Mtg Hole | 44 C @ 2W 7.9°C/W @ 400 LFM : . AR VELOCITY (L FM)
275-75ABE-01 750 (19.1) | .835(21.2) x.400 (12.7) Vertical 01 Clip/Mtg Hole | 44°C @ 2W 7.9°C/W @ 400 LFM 2| : N} NN a0 NN L9 g0 W WO B0 B0 1006,
275-75ABE-10 875 (12.7) | .835(21.2)x.400 (14.5) Vertical 10 Clip/Mtg Hole | 44°C @ 2W 7.9°C/W @ 400 LFM - ) P ) @6 [ Tr 5§
231-69PAB 690 (18.4) | .835(21.2)x.400(12.7) | Vert/Horiz. No Tab Clip/Mtg Hole | 45°C@2W | 8°C/W @ 400 LFM it o) (e aRE ) e grom u i
231-69PABE 400 (10.1) | .690 (17.5)x .835(12.7) Horizontal 13H Clip/Mtg Hole | 45°C @ 2W 8°C/W @ 400 LFM J—"b d‘—L ' gi 601 6 25
231-69PABEXXX | .690(17.5) | .835(21.2)x.400 (12.7) Vertical |13V, 14V, 15V | Clip/Mtg Hole | 45°C @ 2W | 8°C/W @ 400 LFM ' ! I ) O, a2 e | ﬁg
231-75PAB 750 (19.1) |.835(21.2) x 400 (14.5) | Vert./Horiz. No Tab Clip/Mtg Hole | 43°C @ 2W 7.9°C/W @ 400 LFM . G00REF H» ‘é‘:ﬁ L 3% ™ 0 - ! 2=
231-75PABE 400 (10.1) |.750(19.1)x .835(12.7) | Horizontal 13H Clip/Mtg Hole | 43°C@2W | 7.9°C/W @ 400 LFM i @54 w . LT R i T - » Eo
231-75PABE-XXX 750 (19.1) |.835(21.2)x.400(12.7) Vertical 13V, 14V, 15V | Clip/Mtg Hole | 43°C @ 2W 7.9°C/W @ 400 LFM 00 [fm 235-85AB-05 3 ?553 ol e 4 | 020 (T8O D‘JE G ]‘ 0 Ex
231-137PAB 1.375(35) | .835(21.2x.400(12.7) | Vert./Horiz. No Tab Clip/Mtg Hole | 32°C@2W | 5.9°C/W @ 400 LFM 27 l 235-85AB-01 : 235850810 T 08 L2 7 3 4 5 o
231-137PABE 400 (10.2) [1.375(34.9)x.835(12.7)| Horizontal 13H Clip/Mtg Hole | 32°C @ 2W 5.9°C/W @ 400 LFM —- ; . S0MN POWER DISSIPATION (WATTS)
231-137PABE-XXX| 1.375(35) |.835(21.2)x.400(12.7) Vertical 13V, 14V, 15V | Clip/Mtg Hole| 32°C @ 2W 5.9°C/W @ 400 LFM PR {127 gg%sﬁsgﬁg&*}%gw=
| 050 WITH 0.100 (2 5) (PAD]
Material: Aluminum, Pre-anodized Black (PAB), Anodized Black (AB) 13 ’ [

)

wakefield-vette.com

Dimensions: in. (mm)

Contact us: (603) 635-2800
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BOARD LEVEL //_T—"-\ L ———— BOARD LEVEL
HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

LABOR-SAVING CLIP-ON HEAT SINKS 70-220 T0-220 VERTICAL MOUNT HEAT SINK
\ Height Above Footprint Thermal Performance at Typical Load Height Above Maximum .
: Th | Perf tT | Load
Standard PC Board Dimensions Mounting Solderable [Mounting Natural Forced Standard PC Board Footprint ermat er or.mance at Typica oa.
P/N in. (mm) in. (mm) Configuration |Tab Options| Style Convection Convection P/N in. (mm) in. (mm) Natural Convection | Forced Convection
243-1PAB | 1.000(25.4) [.800(203)x 270(6.9)| Vert/Horiz. | NoTab Clip 50°C@2W  |4.5°C/W @ 400 LFM 265-118ABHE-22 | 1.18(30.0) | 1.00(254)x.50(127) | 56°Crise @4W | 7.0°C/W @ 200LFM
243-3PAB 800(20.3) |.800(203)x.270 (69)| Verl/Horiz. | No Tab Clip 78°C@2W  |8.2°C/W @ 400 LFM Material: Aluminum, Black Anodized
Material: Aluminum, Pre-anodized Black
MECHANICAL DIMENSIONS | NATURAL AND FORCED MECHANICAL DIMENSIONS NATURAL AND FORCED
: CONVECTION CHARACTERISTICS CONVECTION CHARACTERISTICS
e @y - 7 . AR VELOCITY (LFM) R (=100 25.41 =y e ARVELOGITY (LA
A | . 270 0l 200 400 600 800 1000, .125(93.18) T 0 200 400 600 800 1000
Jt wi ] | oE 4 e y 100 0p
=243 MIN FLAT ' T g N = 6 Eé 56‘ e
el MO . = 243-3P4B | ¥ 243-1PAB s Q z
A @— T e ! - - SECTION A-A VIEW B-B %g w 4 - — o %; § L1eto00) D % z 80 8 g R
50 REF. M i 70 17.8] 2
e a— EE T h2n e %% 40 ) I g ng [ ] F‘“‘"’”’ EE 60 i 6 g%
Y e— Y | PARTNUMBER  DIMA —u o e [ 2a33reB = U T O = % % .qi/ 4 B
. Y 243.1PAB 1.000125.4) e [~z e} < —— 2
A 20338 800 (20.3) %;Eg 2 71 243-'PAB T ! ;’E 030 [.76] ~=—f=— J -08[2.03] SEE DE‘T’AILA m E %J 20 v 2 ; =
(“5 0 [ 0 —= 2 ~—95 [24.1] :f 2 E
Dimensions: in. (mm) s a i 2 3 4 5 o L—Ao[wz]—- é 0 0 :-IEJ
POWER D‘SS'PAT}ON (WATTS) 1100 [@2.54] PLATED@TAE HOLES DETAIL A 0 2 4 6 8 10
L-f_gs [24‘414_1 HEAT DISSIPATED (WATTS)
10220 SNAP-DOWN SELF-LOCKING HEAT SINKS m é 201 B A S VERTICAL MOUNT HEAT SINK T0-220
Height Above Maximum )
Standard PC Board Footprint Thermal Performance at Typical Load
P/N in. (mm) in. (mm) Natural Convection Forced Convection
. PATENT 286DBE .95 (24.1) 1.00 (25.4) x .50 (12.7) 65°Crise @ 4W 9.0°C/W @ 200LFM
Height Above Footprint Thermal Performance at Typical Load PENDING Material: Alumi Black Anodized
Standard PC Board Dimensions Mounting | Solderable | Mounting Natural Forced ateria’: Aluminum, Black Anodize
P/N in. (mm) in. (mm) Configuration | Tab Options Style Convection Convection
239-75AB 750 (19.1) | 1.120(28.4)x .435(11.0)| Vert./Horiz No Tab Clip/Mtg Hole| 38°C @ 2W 6°C/W @ 400 LFM
239-75ABE-03 | .750(19.1) 1.120 (28.4) x .435 (11.0) Vertical 03 Clip/Mtg Hole | 38°C @ 2W 6°C/W @ 400 LFM
239-75ABE-04 | .750(19.1) | 1.120(28.4)x 435(11.0)|  Vertical 04 Clip/Mtg Hole| 38°C@2W | 6°C/W @ 400 LFM MECHANICAL DIMENSIONS NATURAL AND FORCED
CONVECTION CHARACTERISTICS
Material: Aluminum, Black Anodized

1.00 [25.4] AIR VELOCITY (LFM)
. 1500 [12.7]
1150 [3.8] 0 200 400 600 800 1000

MECHANICAL DIMENSIONS NATURAL AND FORCED f I | w100 10 o
CECTION AR ot | CONVECTION CHARACTERISTICS I U T re 80 s 2
- 4 2]
%;g? 239-75AB  —| “14‘313] -— A 1 L AIR VELOCITY (LFM) 95[24.1] 081[2.1]3X 2 ;l—( w 5
— i 70[17.8] < S
I i Fw T LT gl 0 00 B0 B0 1000, = 375[0.5] I ] 7orra £ 60 ~] 6 2o
A4 1 T 435 125 375 i AJJ:; ( —‘ w % P z
s 750 s j I: 32 (93} o 1 SES J o 22 40 le— ] 4 03
110 y e |2 P g w 032G I H { 200[51] o | &=
T &z = s =t
| ¥ \ A 30 ‘ waos—~U_.. . Y @ L g5 »4 l=— 050 [1.3) 53 20 L 2 2
] | [} ; 13 239-75AB-03 f as L = i E < "4
| i 1135) o SO w2 i S 100 [2.5] 100[25] —= < u
49 275 i 1120 g : T cosl—"<— ¥, & 5= E) 0 F
1229 7.0) s 29 TRE 04 == " T . z3 500 [12.7] 500 [12.7] 0 2 4 6 8 10
o . I - .
SUGGESTED TAB HOLE = e s N £e 050[1.3] HEAT DISSIPATED (WATTS)
@ 04075 (1.9] [PLATED) oo g T2
WITH 0,106 (2.5) {PAD) o i 1 2 3 4 ] k8

Dimensions: in. (mm
( ) POWER DISSIPATION (WATTS)
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- BOARD LEVEL
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wakefield-vette HEAT SINKS

\
wakefield-vette

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

LOW-COST, LOW-HEIGHT WAVE-SOLDERABLE

273 SERIES EMINESINTG T0-220 and TO-218 70-220 LABOR-SAVING TWISTED FIN HEAT SINKS B2 10 B 3 14 3
Height Above Footprint Thermal Performance at Typical Load {‘
Standard PC Board Dimensions Mounting Solderable | Mounting Natural Forced
P/N in. (mm) in. (mm) Configuration | Tab Options Style Convection Convection
273-AB .375(9.5) 750 (19.1) x.750 (19.1) Vert./Horiz. No Tab Mtg Hole 49°C @ 2W 7.2°C/W @ 400 LFM -
273-ABE-01 | 375(9.5) |.750(19.1)x.750(19.1) |  Vertical 01 Mtg Hole | 49°C@2wW | 7.2°C/W @ 400 LFM Height Above Footprint Thermal Performance at Typical Load
273-ABE-02 | .375(9.5) 750 (19.1) x .750 (19.1) Vertical 02 Mtg Hole | 49°C @ 2W 7.2°C/W @ 400 LFM Standard PC Board Dimensions Mounting | Solderable | Mounting Natural Forced
Material: Alurmninum. Black Anodized P/N in. (mm) in. (mm) Configuration|Tab Options Style Convection Convection
240-118ABEH-22 | 1.180(30.0) | 1.000 (25.4) x .500 (12.7) Vertical 22 Clip/Mtg Hole | 55°C @ 4W 5.3°C/W @ 400 LFM
MECHANICAL DIMENSIONS NATURAL AND FORCED 240-118ABES-22 | 1.180(30.0) | 1.000 (25.4) x .500 (12.7) Vertical 22 Clip/Mtg Slot | 55°C @ 4W 5.3°C/W @ 400 LFM
CONVECTION CHARACTERISTICS Material: Aluminum, Black Anodized
[QSEKJ]D\ATHRU ‘ 00 AIR YELOCITY (LFM)
. ] RE) . 8 =
! & | eI &= | e —— B“”/imgg uE MECHANICAL DIMENSIONS NATURAL AND FORCED
o s s [ ;q_ TE W - 1 25 CONVECTION CHARACTERISTICS
: (133 {2.5) l E= l — g il SERIES 273 AB " 5 o 2% 070 — 2x.060__ i
i o L A @ o 1 25 .| Low0 e 150 78 o b s AIR VELOCITY (LFM)
e - \ : 22w g U5 L1 Rodhg [ 012 e [ 99 R R =
273-AB L . ‘ e o5 . pap—— (8382) Pl " 8 2 i [ w2 LTI —> 500 |e— . W3 w® 1500 0 400800 BOD MWOD,,
- (195?; | 273-AB-01 o8 e —='t—__ K 22 oy sl 5 3% . w=zen 4 O 1 a5 4 T w'y
P 273-AB-02 55 — . BEo Mg | W 2 ' TAB HOLES 2% oz
Wi : = 180 [3000] . \} Y & L . S — L
Note: T2 Y005 10 15 20 2530 35 10 4% 59 & ‘ i rﬁ‘ﬂ@’enl i ‘ X LTe e = fe—— ('2%5?:4’ gg 60 [ %E
1. Suggested Tab Hole = 0,075 (1.9} (Plated) with 0,100 (2.5) pad Dimensions: in. (mm) POWER DISSIPATION (WATTS) ' — ‘ | [l fl 1 G0 FLATED s k)} s £
A | I3 \‘\ —_ 240-118ABS-22 il o 0 B S I iz
R Y % 1e) 20
ﬁgﬂ]‘:J " [;j\nm)” ngnl-&@) 075_.‘ ; H 55(” n 2 ge
114.2) (19) & Cz
LOW-COST, LOW-HEIGHT WAVE-SOLDERABLE 2 & 2815 S el 2 e R G
. 74 1 E RI E 240-118ABH-22 SPRING STEEL  285SC 10# STAINLESS STEEL  330SC 4# POWER DISSIPATION (WATTS)
T0-220 HEAT SINKS Dimensions: in. (mm) Order SpeedClips™ Separately
Heght Above Footprint Thermal Performance at Typical Load LOW-COST, LOW-HEIGHT WAVE-SOLDERABLE HEAT SINKS 10-220
Standard PC Board Dimensions Mounting Solderable | Mounting Natural Forced
P/N in. (mm) in. (mm) Configuration | Tab Options Style Convection Convection
274-1AB 375(9.5) .520(13.2) x.750 (19.1) Vert./Horiz. No Tab Mtg Hole 56°C @ 2W 8.0°C/W @ 400 LFM
274-1ABE-01 .375(9.5) 520 (13.2) x.750 (19.1) Vertical 01 Mtg Hole 56°C @ 2W 8.0°C/W @ 400 LFM
274-1ABE-02 375(9.5) .520(13.2) x.750 (19.1) Vertical 02 Mtg Hole 56°C @ 2W 8.0°C/W @ 400 LFM
274-2AB .500 (12.7) .520(13.2) x.750 (19.1) Vert./Horiz. No Tab Mtg Hole 50°C @ 2W 7.0°C/W @ 400 LFM
274-2ABE-01 .500(12.7) 520 (13.2) x.750 (19.1) Vertical 01 Mtg Hole 50°C @ 2W 7.0°C/W @ 400 LFM - - Th Perf Tvoical Load
274-2ABE-02 | .500(12.7) | 520(13.2)x.750 (19.1) Vertical 02 MtgHole | 50°C@2W | 7.0°C/W @ 400 LFM Height Above Footprint . , ermal Performance at Typical Loa
274-3AB 250(6.4) | .520(13.2)x.750(19.1) | Vert./Horiz. No Tab Mtg Hole | 62°C@2W | 9.0°C/W @ 400 LFM Standard PC Board Dimensions Mounting Solderable | Mounting Natural Forced
274-3ABE-01 | .250(6.4) | .520(13.2)x.750(19.1) Vertical 01 MtgHole | 62°C@2W | 9.0°C/W @ 400 LFM P/N in. (mm) in. (mm) Configuration | Tab Options | Style Convection Convection
274-3ABE-02 | .250(64) | .520(13.2)x.750 (19.1) Vertical 02 MtgHole | 62°C@2W | 9.0°C/W @ 400 LFM 242-125ABE-22 | 1.285(32.6) |.875(22.2)x 250 (6.4)| Vertical 22 Mtg Hole 48°C@2W | 6.2°C/W @ 400 LFM
281-1AB .375(9.5) .520(13.2) x.750 (19.1) Vertical No Tab Mtg Hole 56°C @ 2W 8.0°C/W @ 400 LFM - - -
281-2AB .500 (12.7) .520(13.2) x.750 (19.1) Vertical No Tab Mtg Hole 50°C @ 2W 7.0°C/W @ 400 LFM Material: Aluminum, Black Anodized
Material: Aluminum, Black Anodized
242-125AB-22 MECHANICAL DIMENSIONS NATURAL AND FORCED
012 CONVECTION CHARACTERISTICS
(32
0520 MECHANICAL DIMENSIONS NATURAL AND FORCED ) AIRVELOGITY (LFM)
132 ™ g1s0 CONVECTION CHARACTERISTICS P BOAHD TG SUF- w® 10 A0 400 60D 800 1000, [
oo o " (38 DATHRU e AIR VELOCITY (LFM) 250 2100 PLATED S [ : ! ‘ W
) *F '#{i 274 SERIES F & 274-XAB-01 © ! 274-XAB-02 ﬁg ol 20 a0 ‘ U DTS 64 23 E; 80 ‘ ' |16 E%
Lm’% H 750 [ sy =] ERETY: 8 OF 7l e g ‘ g
t — f— R } i | X80 20 44 6 25 =@ Dz
|l 0050 e 1] f— om0 ] 7 s 5= ‘ v L %@ HE 0 <3
4‘\’&"3) 0.150 . 050 P 6a) m 95) S o e 2oz . gu " ><\ bopd o i e
¥ 0 (3.8) DIATHRU I l I I w 1y —=| - H s P 7 w= T 0 ey . f ‘__ 700 __‘ ISR g N B S0 A PR
(01';?8 . i — 032 —= || (8382) »Hf < 40 . 274 188~ 2 g% @7 38 (17.8) Eg 3 ] ’; N %;
?13235) % 281 SERIES i {;% 2 9]74 PAR ; Eo (8382) 4“”‘* TAB HOLES I‘%J 00 1 i ; ! 3 I ; 50 "%
g y < ITx
- W [ 1 =
T Yianxos ) o o a FOR ieommeraeh naiinas den G T R TR TR T TR TR TR ONLY NEAR SIBE PRS SHOWN Dimensions: in. (mm) POWER DISSIPATION (WATTS)
Dimensions: in. (mm) * POWER DISSIPATION {WATTS)
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BOARD LEVEL //_._T—u.._\ L ———— BOARD LEVEL
HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS BOARD LEVEL HEAT SINKS FOR TO-220, TO-218 &
MULTIWATT™ COMPONENTS

STAGGERED FIN HEAT SINKS FOR

PEYR I BN AR VERTICAL MOUNTING 10220 and T0-202 LOW HEIGHT, SLIM PROFILE WAVE-SOLDERABLE
. Multiwatt FOLDED FIN HEAT SINKS P Y 514 3
Height Above Footprint Thermal Performance at Typical Load
Standard PC Board Dimensions Mounting | Solderable Natural Force Weight
- P/N in. (mm) in. (mm) Configuration| Tab Options| Convection Convection Ibs. (grams)
Height Above Footprint Thermal Performance at Typical Load -
Standard PC Board Dimensions Mounting Solderable | Mounting Natural Forced 244-145AB 1.450 (36.8) |1.300(33.0) x 480 (12.1)| Vert/Horiz, No Tab 44°C @ 4W 4.4°C/W @ 400 LFM | .0160 (7.25)
P/N in. (mm) in. (mm) Configuration | Tab Options Style Convection Convection 244-145ABE-50| 1.650 (41.9) [1.300 (33.0) x 480 (12.1) Vertical 50 44°C @ 4W 4.4°C/W @ 400 LFM | .0170 (7.20)
232-200AB 2.000 (50.8) | 1.380 (35.1)x .500 (12.7)|  Vertical 2, Twisted |Clip/Mtg Hole| 48°C @ 4W | 3.3°C/W @ 400 LFM Material: Aluminum, Black Anodized
232-200ABE-23| 2.000 (50.8) [1.380(35.1)x.500 (12.7) Vertical 2, Solderable |Clip/Mtg Hole| 48°C @ 4W 3.3°C/W @ 400 LFM
238-200AB 2.000 (50.8) [1.380(35.1)x.500 (12.7) Vertical 2, Twisted Mtg Slot 48°C @ 4W 3.3°C/W @ 400 LFM
238-200ABE-23| 2.000 (50.8) [1.380(35.1)x.500 (12.7) Vertical 2,Solderable| Mtg Slot 48°C @ 4W 3.3°C/W @ 400 LFM MECHANICAL DIMENSIONS
Material: Aluminum, Black Anodized 1.30 .48
(33.0) (2.2
- (1255) -
MECHANICAL DIMENSIONS NATURAL AND FORCED Cg?Aﬂl\quEgFl;(S)R I 1 . I
238-200AB 238-200AB-23 CONVECTION CHARACTERISTICS | : Hos7 3‘4‘5) 2 . 686,
RECOMMENDED 27 wl 148 16.6)
232-200AB 232-200AB-23 AB~l*— 238 SERIES 232 AND 238 SERIES  __ AIRVELOCITY (LFM) pesHoEs () 25 I | @; 3| (368) 1p5 04
= T T _’I‘fzo% ‘e Wl ol W0 60 W0 e, o1y i %gé)s ol ® T 41.9) oo
[ w i - H
2000 200 £E i 6 oF 2X.115(2.9) DA Hl 57 (14.5) =y 0501.3) L
508) (50:8) i T " 20 i HEA 05
Optional Optional o] 50 Nee 6 [z 20055
SpeedClip SpeedClip™ Sm H n=z Ui ¥
Mounting Mounting ps [ Cp. 02 25 J Li L 13
Ao B } " a ¥ 4 23 ; U 1.250 ©5) 6.9 24 3.3
PSR iy A 2% 4 e 2k Dimensions: in. (mm) e ~ A :
FR) o + L ke Y L _» EO ®.H
REF F S { i =2
f— 100 — Wy . N )—Z
(g‘?) 1 T%E}EL‘ |k 127 125 (113 ¢ 5);(: t 050 g 00 2 4 3 8 100 @
—= (254 48 — (122303 M2 e |‘— T POWER DISSIPATION (WATTS)
254) o 650 FILAT TABBRIGES |, g9 Rregrn
Stainless. Spring 032 REF — o | _" 116.5) “* {33)
Steel Steef
3305C 48 28550 104 o8 ] gg %%
Order SpeedClips™ Separately Dimensions: in. (mm) - o oy
LOW HEIGHT, SLIM PROFILE WAVE-SOLDERABLE
rZ BRI SIS FO DED FIN HEAT SINKS Multiwate
15 Lead Multiwatt SLIM-PROFILE HEAT SINKS WITH INTEGRAL CLIPS
Height Above Footprint Thermal Performance at Typical Load
Standard PC Board Dimensions Mounting Solderable Natural Forced Weight
Height Above Footprint Thermal Performance at Typical Load P/N in. (mm) in. (mm) Configuration | Tab Options | Convection Convection Ibs. (grams)
Standard PC Board Dimensions Mounting Solderable [Mounting Natural Forced 245-145AB 1.450 (36.8) |1.750 (44.5)x .380(9.7)| Ver.t/Horiz. No Tab 38°C @ 4W 3.2°C/W @ 400 LFM [.0160 (7.25)
P/N in. (mm) in. (mm) Configuration | Tab Options| Style Convection Convection 245-145ABE-50| 1.650(41.9) |1.750 (44.5) x .380 (9.7) Vertical 50 38°C @ 4W 3.2°C/W @ 400 LFM [.0170 (7.20)
251-62AB .620(15.7) |.910(23.1)x.380(9.7)| Vert./Horiz. No Tab Clip 66°C @ 3W 66°C/W @ 400 LFM Material: Aluminum, Black Anodized
251-80AB 845 (21.5) |.910(23.1)x.380(9.7)| Vert./Horiz. No Tab Clip 64°C @ 3W 66°C/W @ 400 LFM
251-80ABE-19 | .875(22.2) |.910(23.1)x.380(9.7) Vertical 19 Clip 64°C @ 3W 66°C/W @ 400 LFM
Material: Aluminum, Black Anodized MECHANICAL DIMENSIONS
MECHANICAL DIMENSIONS NATURAL AND FORCED wils)
CONVECTION CHARACTERISTICS hg%a
n F — ! e — T FJ_L o5 J_E — AIR VELQCITY (LFM) o4
e A £20 = |t a0 7= S o o0 40 60 B0 1000.. o CLR AREA FOR AR i 57(14.5)
251 . (1.7 fed 251 B o 03 045 ’ 251 . 120 & 200 L 100 T | 2 uJE STHKDrFS RECOMMENDED i /® 7 (l%és) B
' g 183 |z i h oL i 61 2E o H] PCBHOLES (BN 27 F\ o
| J i { 5= 80 % Z5 69 @ [
1293“1}i 4 kigsg i - I Ji §5 60 ' = 1 5: 2X.115(2.9) DIA : (328)()'][)5\»\ — “ H IS 05
- - . 150 - R 5 wi & i . .
‘ 51 6988 251-80AB - " 251-80AB-19 - R zo N EE 3
2060 875 e 032 9 187 ;E 0 251-62A8 8 ?L‘g I
3 222) e fe— Z> — =5 =< 2
T P, u.sr’gf‘_ % 1m0 — s — “o f% al o180 B 4 ER Dimensions: in. (mm) |——(337g§) e
wilh 2,100 (2.5) PAD #3) Sy [ =
t In 0 0 z
x 0 1 2 3 4 5 @

PCWER DISSIPATION (WATTS)
Dimensions: in. (mm)
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BOARD LEVEL L ——— L ———— BOARD LEVEL
HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

BOARD LEVEL HEAT SINKS FOR TO-220, TO-218 &
MULTIWATT™ COMPONENTS

MEDIUM HEIGHT, SLIM PROFILE WAVE-SOLDERABLE LOW HEIGHT, MEDIUM PROFILE WAVE-SOLDERABLE

Q m FOLDED FIN HEAT SINKS Multiwatt Multiwatt FOLDED FIN HEAT SINKS P 51U 3
P\

Height Above Footprint Thermal Performance at Typical Load Height Above Footprint Thermal Performance at Typical Load
Standard PC Board Dimensions Mounting | Solderable Natural Forced Weight Standard PC Board Dimensions Mounting | Solderable [ Natural Forced Weight
P/N in. (mm) in. (mm) Configuration|Tab Options | Convection Convection Ibs. (grams) P/N in. (mm) in. (mm) Configuration|Tab Options| Convection Convection Ibs. (grams)
246-197AB 1.968 (50.0) | 1.986 (50.4) x 3.75(9.5) | Vert./Horiz. No Tab 35°C @ 4W 2.8°C/W @ 400 LFM  |.0240 (10.90) 248-162AB 1.620 (41.1) |2.000 (50.8) x.750 (19.1)| Vert/Horiz. No Tab 35°C @ 4w 2.5°C/W @ 400 LFM |.026(11.60)
246-197ABE-50| 2.168 (55.1) | 1.986 (50.4) x 3.75(9.5)|  Vertical 50 35°C@4W | 2.8°C/W @ 400 LFM |.0250 (11.40) 248-162ABE-50| 1.620 (41.1) |2.000(50.8) x.750 (19.1)|  Vertical 50 35°C@4W | 2.5°C/W @ 400 LFM  |.027(12.20)
Order SpeedClip™ 285SC or 330SC separately. (See 248 Series section). Order SpeedClip™ 285SC or 330SC separately.
Material: Aluminum, Black Anodized Material: Aluminum, Black Anodized
1:98(50.6) — T ¥ DIMENSIONS
MECHANICAL DIMENSIONS o } @ MECHANICAL Order SpeedClips™ separately for use
‘ , . r__ ro08) | - radon with Series 246, 247, 248 or 249
.57(14.6) :—l—l 00(254) -
3305C 28530
omm B oo e T—T [ e ! — J\q
XD . i“‘ ( 197 _]__,]0(2,5) CLRAREA FOR — b— Clip 10 [b-force
CLR ARER FOR 23(7 I - X (50.0) STANDGFFS memm % 170(4.3) 16241.1) 16264113 4 Ib-force
SPANDOFFS —(.,E;. 2.147 Oiﬂ:r ]: PCB HOLES  § E'MT)‘F ‘ T T ¢ ——
N . — &) 5 276.9) —@\ (E— Jz/
2511529 DIA. %3109 [ i} B A 9 e 2CNISEPHDIA 80203 | 0= o w028
T 206 R 950(24 1) — Yl —
215 L 0251 ' T —b— 02(5) L L e 051 3)
Dimensions: in. (mm) 9(53523?' J—_j Sitist) 18(457)ﬁH‘ ™ 5 s 15(38) DIA. o ]
©4) Dimensions: in. (mm) oo

MEDIUM HEIGHT, DEEP PROFILE WAVE-SOLDERABLE
Multiwate FOLDED FIN HEAT SINKS [PAYA 13

MEDIUM HEIGHT, DEEP PROFILE WAVE-SOLDERABLE
1! i FOLDED FIN HEAT SINKS Multiwatt

Height Above Footprint Thermal Performance at Typical Load Height Above Footprint Thermal Performance at Typical Load
Standard PC Board Dimensions Mounting | Solderable | Natural Forced Weight Standard PC Board Dimensions Mounting | Solderable Natural Forced Weight
P/N in. (mm) in. (mm) Configuration | Tab Options| Convection Convection Ibs. (grams) P/N in. (mm) in. (mm) Configuration |Tab Options| Convection Convection Ibs.(grams)
247-195AB 1.950 (49.5) [1.900 (48.3) x.950 (24.1) | Vert./Horiz. No Tab 25°C@ 4W 2.4°C/W @ 400 LFM  [.0330(15.10) 249-113AB 1.130(28.7) |1.900 (48.3) x .950 (24.1)| Vert./Horiz, No Tab 35°C@ 4W | 3.29°C/W @ 400 LFM |.020(8.90)
247-195ABE-50 | 1.950 (49.5) |1.900 (48.3)x.950 (24.1)| \Vertical 50 25°C@ 4W 2.4°C/W @ 400 LFM  [.0340 (15.60) 249-113ABE-50| 1.130(28.7) |1.900 (48.3) x .950 (24.1) Vertical 50 35°C@ 4W | 3.29°C/W @ 400 LFM | .021 (9.40)
Order SpeedClip™ 285SC or 330SC separately. (See 248 Series section). Order SpeedClip™ 285SC or 330SC separately. (See 248 Series section).
Material: Aluminum, Black Anodized Material: Aluminum, Black Anodized

] —— 95(24 1) —|
MECHANICAL DIMENSIONS T‘Wm . ‘ MECHANICAL DIMENSIONS
95(24.1)
103(26.2 | f .
r ¢ )«-H-zx 07(1.8) I 57(]‘4 5 S Fw 03262y H 2X 07001.8) . | 00Es.3)
CLR ARES FOR | . . P
e = ‘ — DIA S - 1.05(26.7)
STANDOFFS - 95(24.1
b 2% 04(1 0) | 75cda 5y cuganearon 1 lﬁw ) . — (.13 [ w= o [ A
. RECOMMENDED 57014 5) 1 ] w= 2 1.95(49.5) 0501 3 T 0o ' 9323.6) V. 1328.7
FCB HOLFS. (1.3) 5701485) n — 3 05¢1.3)
2% 27(6.9) { } 2’531853 oA & == T 153.8) — RECOMMEND 1 1 1503.8)
1 ' 0 00— 57025 - _ I 2169 e J— —, 57014.5) £
\ \ | e | 0 D | 2061 || Y
1100027 9) 2X.115(2.9) DIA. T 2‘0(5 DI J 2% 115(2.9) DIA. J _J LTJ 1333
‘ 1 I — 1100279 3 1025 1.5(45)( R
— 02(0.5) .
bi . . - oz ‘0(2 o | ) A
imensions: in. (mm — 176 f : : SR
ensions: in. (mm) 760101y — [ 175 Dimensions: in. (mm)




BOARD LEVEL

BOARD LEVEL s —

-\
HEAT SINKS wakefield-vette HEAT SINKS

\
wakefield-vette

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

TOP-MOUNT BOOSTER HEAT SINKS FOR USE WITH
270/272/280 SERIES

COMPACT WAVE-SOLDERABLE LOW-COST

HEAT SINKS 271 SERIES

288 SERIES

TO-220 and TO-202 TO-220

NATURAL AND FORCED
0.425 CONVECTION CHARACTERISTICS

{10.8)
' AIR VELOCITY (LFM)

Mounting tabs are pre-tinned to ensure excellent wave-solder bond and good electrical connections for
vertical mounting of TO-220 and TO-202 semiconductor packages. These heat sinks are designed for use
where minimum PC board space is available. The 288-1AB is a stamped aluminum heat sink, black anodized,

MECHANICAL DIMENSIONS

I

designed for applications requiring good heat dissipation from a heat sink occupying minimum space, 0.530 :’;g"; [ ] 0700 Ol 20 400 60 800 1009
available at minimum cost. (185 T e | we B 2 B . g 8%
‘"ﬁ"—] 1 Sz N /(270 OR 280 SERIES z3
. T | [ EE® WITH 271 LA 8 20
Height Above Maximl_Jm Thermal Performance at Typical Load ) | 1.750 \‘ 0.144 E@ 60 " SERIES 272 wm.é %:
Standard PC Board Footprint Natural Forced Weight (445) (3.7) DIATHRU CELCEn /7 4 [ @en s EE
P/N in. (mm) in. (mm) Convection Convection Ibs. (grams) l 0500 ’ B el moﬁe\—]-___ 1 22
| . 0
288-1ABE 1.250(31.8) 0.875(22.2) x 0.215 (5.5) 85°C @ 4W 12°C/W @ 200 LFM 0.0057 (2.59) | 2 ! %% / < - Sﬁ”fEslm?H"z% 3 23
0.500 7 52 2/ SERIES 272 withi (o) 37— 2 U+
(1279 0.040 REF =0 v 1 B t,,J)
(1.0) 4% 0 L L [T [ 1g =2
f o 0 2 4 6 8 10 12 14 16 18 20 ©
MECHANICAL DIMENSIONS NATURAL AND FORCED Dimensions: in. (mm) POWER DISSIPATION (WATTS)
25 oia A CONVECTION CHARACTERISTICS
AIR VELOCITY (LFM)
o 0 200 400 500 800 1000 ol
(13.%5; B maly o =] ?g 85 % 270, 272, &
: —— To Lo [ z
. ¥ 0200 = -6 25 % SMALL FOOTPRINT LOW-COST HEAT SINKS . .
1406 om0 mm 6.1) 5e - 1 Be Y 280 SERIES T0-220 and TO-202
@.7) REF 0.8) ) 0.770 W — 12 B
’ (19.6) Eg el
4 ;; Nwﬂetg 52 A These exceptionally low-cost heat sinks can be mounted horizontally under a TO-220 or TO-202 case style
) [ 25 | R o} with a maximum height of only 0.375 in. (9.4). For added performance, a 271 Series heat sink can also be used
0156 ' 9300 1 0017 qé o RS - for double-sided heat dissipation. The 270-AB and 280-AB accept one power semiconductor; the 272-AB is
g P2 28 04 TYP2 £ v 2z 3 45 5 7 89w O designed for two power semiconductors. Specify solderable tab options for the 272 Series by the addition of
POWER DISSIPATION (WATTS)

suffix “O1” or “02" to the standard part number (i.e. 272-AB01 or 272-AB02).

%5 |
0215 0875 & -
(5.5) (22,2)—*%%0_050 Height Above Horizontal Mounting Thermal Performance at Typical Load
#@ {1.3) Standard PC Board Maximum Footing Solderable Natural Forced Weight
Dimensions: in. (mm) P/N in. (mm) in. (mm) Tab Options | Convection Convection Ibs. (grams)
0@?‘5&?) 270-AB 0.375(9.4) 1.750 (44.5) x 0.700 (17.8) — 70°C @ 4W 6.0°C/W @ 400 LFM 0.0052 (2.36)
272-AB 0.375(9.4) 1.750 (44.5) x 1.450 (36.8) 01,02 42°C @ 4W 3.6°C/W @ 400 LFM 0.0105(5.72)
280-AB 0.375(9.4) 1.750 (44.5) x 0.700 (17.8) — 70°C @ 4W 6.0°C/W @ 400 LFM 0.0048 (2.18)
Material: Aluminum, Black Anodized

TOP-MOUNT BOOSTER HEAT SINKS FOR USE WITH
270/272/280 SERIES

NATURAL AND FORCED
CONVECTION CHARACTERISTICS
AIR VELOCITY (LFM)

271 SERIES

MECHANICAL DIMENSIONS

.

TO-220

0144 (3.7) 0.418 }‘ ﬂ 0.220

. . , , /DR THRU (106} l (58) W@ 0 200 400 60D 800 1000 o~
This top-hat style booster heat sink can be added to any of the 270, 272, or 280 Series for improved performance. - o . o1 11 v wk
NOTE A: Thermal resistance with one 271-AB. NOTE B: Thermal resistance (total) as shown with (2) 271-AB types ?1--’53; 0760 _L_J 0530 §E 80 . ey e 8 gg
added to (1) 272-AB type. > e (178) (33 iE AEERD T ez

T ) 9 1 £2 il T s B8
e i - B 2@
Horizontal ) 0144 (3.7} DIA THRY %% I . OTBAND%% § %5
Height Above Mounting Footprint Thermal Performance at Typical Load 270 SERIES 280 SERIES 55{] 20 /// 272ran ==t f; WP
Standard |Semiconductor Case Dimensions Natural Forced Weight Iy g | tLE
P/N in. (mm) in. (mm) Convection Convection Ibs. (grams) 018437 A8 0 f 2z 3 & 5 6 7 8 9 i ©
271-AB 0.500(12.7) 1.750 (44.5)x 0.700 (17.8) | 62°C @ 4W (NOTE A) 5.1°C/W @ 400 LFM 0.0052 (2.36) l._¥ 1720 ﬁ DIA THRU POWER DISSIPATION (WATTS)
o ° . TYP-2
31 °C@ 4W (NOTE B) 1.8°C/W 400 LFM (NOTE B) lﬁ 4( ) i 250 REF ] 75 REF
Material: Aluminum, Black Anodized 0530 | [y : (6.4) m T T =2 98 —
(39 ] R o = | s |
i — 1450 i ¢ 5 5 ¢ |
i {36.8} *,1 0.700 i o il kN j;
v _ (178
- & i | A T
(13.5) (é 5 032 REF 032 REF
— 4
‘l - ?-190? EF 08 (0.8}
272AB01 272AB02

272 SERIES

Note:

Dimensions: in. (mm) 1. Suggested Tab Hole = 0.075 +003 plated with 0.100 pad
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BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

LOW-COST SINGLE OR DUAL PACKAGE HIGH-PERFORMANCE, HIGH-POWER VERTICAL
289 & 290 SERIES BYISEINGS T0-218; T0-202; T0-220 70220 MOUNT HEAT SINKS BPEIR@LYAES 4143

Low in cost and compact in overall dimensions, one 289 Series heat sink can accommodate one semiconductor;
the 289 Series is available with a black anodized finish (289-AB) or with no finish (289-AP). Two semiconductors
can be mounted to the 290-2AB style.

. . ' Thermal Performance at Typical Load Height Above Footprint Thermal Performance at Typical Load
Height Above Horizontal Mounting . ) ) .
- h ) Standard PC Board Dimensions Mounting Solderable | Mounting Natural Forced
Standard PC Board Maximum Footing Natural Forced Weight . - - ¢ : . -
P/N in. (mm) in. (mm) Convection Convection lbs. (grams) P/N in. (mm) in. (mm) Configuration| Tab Options Style Convection Convection
] 5 237-167AB2 1.675(42.5) | 1.000 (25-4) x 1.000 (25.4) Vertical 2, Twisted Clip/Mtg | Slot46°C @ 4W | 4.5°C/W @ 200 LFM
gggﬁg 8 288 EB ;g 1 888 ggf& §<< 8;]8 Elg 1; 28"5 g gw 38 E;w g 188 tlim 88822 gja 237-167AB3 1.675(42.5) | 1.000 (25.4) x 1.000 (25.4) Vertical 3, Twisted Clip/Mtg | Slot46°C @ 4W | 4.5°C/W @ 200 LFM
590-1AB O'SOO (12.7) 1‘000 (25'4) < 1'1 80 (30‘0) 24°C @ 2W 7'0 C/W @ 400 LFM 0'0082 (3'72) 237-167ABE2-24 | 1.675(42.5) | 1.000 (25.4) x 1.000 (25.4) Vertical 2, Solderable | Clip/Mtg | Slot46°C @ 4W | 4.5°C/W @ 200 LFM
290-2AB 0.500(12.7) 1.000 (25.4) x 1.180 (30.0) 44°C @ 2W 7.0 C/W @ 400 LFM 0.0081 (3.67) 252-167AB2 1.675(42.5) | 1.000 (25.4) x 1.000 (25.4) | Vertical 2, Twisted | Clip/Mtg | SIot40°C @ 4W | 4.5°C/W @ 200 LFM
. i . . . . i 252-167AB3 1.675(42.5) | 1.000 (25.4) x 1.000 (25.4) Vertical 3, Twisted Clip/Mtg | Slot40°C @ 4W | 4.5°C/W @ 200 LFM
Material: Aluminum, Black Anodized 252-167ABE2-24 | 1.675(42.5) | 1.000 (25.4) x 1.000 (25.4) Vertical 2, Solderable | Clip/Mtg | Slot40°C @ 4W | 4.5°C/W @ 200 LFM
Order SpeedClips™ 285SC or 330SC separately for rapid component installation, lowering manufacturing costs.
NATURAL AND FORCED Material: Aluminum, Black Anodized
MECHANICAL DIMENSIONS
289 SERIES 270 SERIES CONVECTION CHARACTERISTICS
0110 1
— f— (13)
28 \ PN Hog)ﬂ AIR VELOGITY {LFM) ﬁ MECHANICAL DIMENSIONS NATURAL AND FORCED
i f s : 5 00— Iy, E 27167 252167 2716782 237167am024 ps™  CONVECTION CHARACTERISTICS
T T - ”| '|l - ﬁ w g e IR R SR + y 8; |%1uun 252-167AB2  252-167AB2-24; 200 OrdP.éSpeetti(illps
— @ (12203 [ ®|~ ® 1,000 Lr 80— —1—+ ~~—/T‘%-—/ —- 116 20 237 AND 252 SERIES = [ ed o AIRVELOCITY (LFM)
/T 4@+ —+ (25.4) W he e —— — T 5 _
4 J I | \ ‘ B o 3o _7)2;“’ w2t s ﬂ_ " 032REF _ w? 1000 200 400 600 B0O 1000, £
y i | i [ w <§( i % ‘ Wwin 5755”‘ (1453)7 ? [ [ {TWISTED) e et B8E
0350 oiaTHRU Qa0 “0150 B¢ 4 N 8 g C 4375) TAB AVAILABLE ON | o0 | THB AVAILABLE ON 350 22w s 258
3.8 \ (10.2)—'i F— (3.8) DIA THRU =¥ P S i S 3 R = ZG?XSWSTNE% — ZézTAggATﬁwf‘ngLg) 2 Staness Sledl 30SC 4 W o
B 8150 p rypy  (29020MLY) (29018 -2) wa ). ——+F, =zo l jB—— - A Sz 60 - = 9 =
0500 1290(3 CB)NLY] L) 2y O R, woree T8 (178) 148 HOLES 2T g L. I s Pt
(127 0500 Yo 1 20 JLCE N | i 1 menou Xuw — i iz
LN . 7 S “hEnss =i i
| i LG v N R L e L] Y | M = == §0
e roe o § POWER DISSIPATION (WATTS) B e ) ? SongSed ;SO 50 [ o FE
) o — Gy e R 7 e I 237 AND 252 SERIES g 0= 3
Dimensions: in. (mm) 525167A53 ONLY a5 121) - i3 POWER DISSIPATION (WATTS)
L— 950 (24.1) 44 B3
Dimensions: in. (mm)
HIGH-PERFORMANCE SLIM PROFILE HEAT SINKS
Multiwatt WITH INTEGRAL CLIPS
LABOR-SAVING CLIP-ON HEAT SINKS 70-220
Height Above Footprint Thermal Performance at Typical Load
Standard PC Board Dimensions Mounting | Solderable [Mounting Natural Forced Designed for mounting horizontally or vertically on a circuit board, 291 Series heat sinks employ a unique clip for
P/N in. (mm) in. (mm) Configuration | Tab Options |  Style Convection Convection attachment of TO-220 case styles. One type is available with a locking clip and one with a 0.140 in. (3.6) diameter
250-122AB 1.220(31.0) | 1.000 (25.4) x .500 (12.7) | Vert./Horiz. No Tab Clip 50°C @ 4W 3.7°C/W @ 400 LFM mounting hole only.
250-122ABE-09 | 1.220(31.0) | 1.000 (25.4) x .500 (12.7) Vertical 09 Clip 50°C @ 4W 3.7°C/W @ 400 LFM -
250-122ABE-25 | 1.380(35.1) | 1.000 (25.4) x .500 (12.7) Vertical 25 Clip 50°C @ 4W 3.7°C/W @ 400 LFM Vertical .
- ‘ . Height Above| Mounting Footprint Thermal Performance at Typical Load
Material: Aluminum, Black Anodized Standard PC Board Dimensions Mounting Natural Forced Weight
P/N in. (mm) in. (mm) Style Convection Convection Ibs. (grams)
291-C236AB | 0.860 (21.9) 1.100(27.0) x 0.360 (9.1) TO-220 (Clip) 80°C @ 2W 24°C/W @ 600 LFM 0.0026 (1.18)
291-H36AB 0.860 (21.9) 1.100 (27.0) x 0.360 (9.1) | TO-220 (Mtg. Hole) | 68°C @ 2W 16°C/W @ 600 LFM 0.0026 (1.18))
MECHANICAL DIMENSIONS ~ |-— 4% 250 SERIES 2501224809 2501224825 NATURAL AND FORCED : : : :
o o (‘152"2, ‘ﬁ CONVECTION CHARACTERISTICS Material: Aluminum, Black Anodized
ﬁ Ol el el ! ! (ol AIR VELOCITY (LFM)
e HOLE= o —_—
3'2 g 03 UTED . w qgpl 200 40 0 B0 1000y, WE MECHANICAL DIMENSIONS 360 291 SERIES NATURAL AND FORCED
el @y s 2% 4 s 9% o DT B CONVECTION CHARACTERISTICS
12321%5 ‘ Q075 (19) (PLATED) l l EE .‘Ec-i i : @84) ' AIR VELOCITY (LFM)
o | MTHOIRREPAD - EL g 4 § 2o el ol 300600 %00 1200 1500
\ 032 T8 09) f ns N wE & —3 G 297-C2aAB Y A 291 1368 0 =
- 020 TiH‘“w ;5 10 4 &Jg E: 80 ,/ w0 2E
(188 25) 18) Zy 1A iz 2 A Z9
250-122AB — s a2 2 ’ — 2 Eo 0860 3 ol AN 080
. . . 70 < T @18 W 1 2k
Dimensions: in. (mm) duw 0 T2 Fu : 25T
T 0 2 4 6 8 10 @ e bu—"é 10 291-C236AB ?E:'E
POWER DISSIPATION (WATTS) T 82 5 —~ } nEo
SB : 201-H36AB Tw
T ol T 0 "%
0 1 ? 3 4 5 )

POWER DISSIPATION (WATTS)

Dimensions: in. (mm) LOCKING TABS
291-C2
E

m
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HEAT SINKS

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

286 SERIES

Efficient heat removal at low cost can be achieved by inserting the 286 Series directly into pre-drilled circuit boards;
scored mounting tabs may be bent after insertion to provide added stability. The 286 Series can be wave-soldered

g

ss.

‘-\
wakefield-vette

ALUMINUM AND COPPER LOW-COST WAVE-SOLDERABLE

HEAT SINKS

TO-220

directly to the board. See also 286DB Series on page 55.

Material: 286-AB style (aluminum, black anodized), 286-CBT style (copper, black paint tin tabs), and 286-CT style (copper, tinned).

Height Above Thermal Performance at Typical Load
Standard PC Board Maximum Footprint Natural Forced Weight
P/N in. (mm) in. (mm) Material Convection Convection Ibs. (grams)
286-AB 1.190(30.2) | 1.000 (25.4) x 0.500 (12.7) | Aluminum, Anodized | 58°C @ 4W 7.4°CW @ 200 LFM 0.0085 (3.86)
286-CBTE | 1.190(30.2) | 1.000 (25.4) x 0.500 (12.7) Copper, Black 58°C @ 4W 7.4°CW @ 200 LFM | 0.0250 (11.34)
286-CTE 1.190(30.2) |1.000(25.4)x 0.500(12.7) | Copper, Tinned 58°C @ 4W 7.4°CW @ 200 LFM | 0.0250 (11.34)
2

MECHANICAL DIMENSIONS

Dimensions: in. (mm)

TO-220

WAVE-SOLDERABLE LOW-COST HEAT SINKS

NATURAL AND FORCED

CONVECTION CHARACTERISTICS
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Mount these cost-effective TO-220 heat sinks vertically into pre-drilled printed circuit boards. Soldered, pre-tinned
tabs can be wavesoldered directly to the board. A 0.375 in. (9.5 mm) mounting slot allows for correct positioning

of TO-220 and similar semiconductor packages.

287 SERIES

i 2 3 4 5 6 7 8 9
POWER DISSIPATION (WATTS)

Height Above Maximum Thermal Performance at Typical Load
Standard P/N PC Board Footprint “A” Natural Forced Weight
Mounting Slot | Mounting Hole | in. (mm) in. (mm) Convection Convection Ibs. (grams)
287-1ABE 287-1ABH 1.180(30.0) | 1.000 (25.4) x 0.500 (12.7) 65°C @ 4W 7.8°CW @ 200 LFM 0.0090 (4.08)
287-2ABE 287-2ABH 1.180(30.0) | 1.000 (25.4) x 1.000 (25.4) 55°C @ 4W 6.4°CW @ 200 LFM 0.0140 (6.35)

Material: Aluminum, Black Anodized

MECHANICAL DIMENSIONS i"
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Dimensions: in. (mm)
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NATURAL AND FORCED
CONVECTION CHARACTERISTICS

AIR VELOCITY (LFM)
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POWER DISSIPATION (WATTS)
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285 SC AND 330 SC SPEEDCLIPS™

SpeedClips™ employ a locking safety tab for mounting. Must be ordered separately for these heat sink series. Use

BOARD LEVEL
HEAT SINKS

285 & 330 SERIES

these SpeedClips™ with our 237, 240, and 252 Series heat sinks for the lowest production assembly time and cost.

Order one SpeedClip™ for each heat sink purchased. Must be purchased with heat sinks.

Standard Nominal Installed For Use Weight
P/N Loading Force With Series Material Ibs. (grams)
285 SC 10 Ibs 232,237,240, 252, 667 Carbon Steel 0.00053 (0.24)
330 SC 4 lbs 232,237, 240, 252, 667 Stainless Steel 0.00074 (0.34)
MECHANICAL DIMENSIONS
a— Speed - ER N Speed
o - Clip F olao j \7// Clip
330SC ! e = 285 SC
‘ 41b (17.8N) o 17 ﬁ | 10 Ib (44.5N)
7 X Nominal Force 1“8 ‘/ Nominal Force
oo I | L(f?! Installed | S ‘ - Installed
Bor e % u(ali)ﬁ [ow:soO»’ B35

Dimensions: in. (mm)

(35

SPACE-SAVING HEAT SINKS FOR SMALL
STUD-MOUNTED DIODES

Stud-Mount

Mount and effectively heat sink small stud-mounted diodes with the 695 Series space-saving heat sink type. Each
unit is black anodized aluminum with an 0.200 in. (5.1) dia. mounting hole centered in the base. The folded fin
design provides good heat dissipation for use where height is limited above the printed circuit board or base plate.

Thermal Performance at Typical Load
Standard Height Natural Forced Weight
P/N in. (mm) Convection Convection Ibs. (grams)
695-1B 1.330(33.8) 0.530(13.7) 72°C @ 4.0W 5.2°C/W @ 400 LFM 0.008 (4.0)

MECHANICAL DIMENSIONS

l_ 0.625
(15.9) ﬁ

0.260
) DA

Dimensions: in. (mm)

NATURAL AND FORCED
CONVECTION CHARACTERISTICS
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Contact us: (603) 635-2800
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BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

‘ w CUP CLIPS FOR TO-5 CASE STYLE SEMICONDUCTORS

THERMAL LINKS FOR FUSED GLASS DIODES

TO-5 Diodes
Depth of The thermal resistance from diode leads to chassis or heat sink is 12°C/watt, when unit is mounted with TYPE 120
Characteristics TO-5 Model Tapped Base Joint Compound. If a 10°C/watt chassis or sink to ambient impedance is available, the thermal resistance from the
Thermal Resistance - Epoxy Insulated 14° C/W 260-4T5E 0.093 (2.36) diode leads to ambient is reduced from about 150°C/watt to 22°C/watt.
Breakdown Voltage - Epoxy Type (VAC), 60 H 500 260-4THSE 0.125(3.18)
[COXTOWT 7o age Poxy ype (VAC) z Standard Dimensions Weight
Recommended Operating Voltage, AC or DC Thread P/N in. (mm) Material Finish Ibs. (grams)
Clean Conditions: % Hipot Rating 50 Size: 4 = #4-40 UNC Base Style: H = hex 258 0.500 (12.7) x 0.250 (6.4) x 0.340 (8.6) Aluminum DeltaCoate™ 151 on all surfaces 0.0018 (0.82)
Dusty Conditions: % Hipot Rating 30 ) 6 = #6-32UNC  Semiconductor except solder pads and base
Dirty Conditions: % Hipot Rating 10to 20 Mounting T = tapped Case Style: 5 = TO-5
- S Style: S = stud Insulation E = epoxy
Temperature Range — Continuous (C°) -73/+149 P = plain MECHANICAL DIMENSIONS
TO-5 CASE STYLE CUP CLIPS — ORDERING GUIDE —_ 0250 ger
; b
Outline Dimension 0(30} REF £
Standard Insulation LxWx I.D. Weight Case
P/N Type in. (mm) Ibs. (grams) Style D per |
260-4T5E Epoxy Insulated 0.370(9.4) x 0.380 (9.7) dia. x 0.290 (7.4) 0.0024 (1.09) TO-5 0N o0
260-4TH5E Epoxy Insulated 0.400 (10.2) x 0.370 (9.4) hex. x 0.290 (7.4) 0.0031 (1.41) TO-5 {2.4) DIAREF
260-6SH5E Epoxy Insulated 0.557 (14.1) x 0.370 (9.4) hex. x 0.290 (7.4) 0.0037 (1.68) TO-5 -
Materials and Finish: Cups - beryllium copper, black ebonol “C"; Bases - brass, black ebonol “C” "+ COPPER SHIMS

Dimensions: in. (mm)

Depth of Tapped  §~
Base (from tahie) _t

‘ _ii_’ﬁnel ES §7;7F77 ;3
ickness i |
Washer Thickness I
L
| To determine the correct mounting screw lengths, add dimensions as follows:
Correct Screw Length (L) = + +

Depth of Base Panel Thickness Washer Thickness

Base Mounting Configurations — TO-5

Plain Type — Epoxy bonded, or used with #4 pan head screws.

Tapped Base — #4-40 UNC screw (not supplied) fits tapped hole. Care
should be taken not to use too long a screw, which could short against
the semiconductor case. For correct screw lengths:

SLIM PROFILE UNIDIRECTIONAL FIN VERTICAL
MOUNT HEAT SINK

= + +
Correct Screw Length (L) Depth of Base ~ Panel Thickness = Washer Thickness

Stud Mounting Base. #6-32 UNC. Nuts and washers not supplied. Stud
hole must be slightly countersunk to ensure flat mounting.

TO-220 and TO-218

These slim profile unidirectional fin heat sinks offer users two assembly alternatives for vertically mounting TO-220
and TO-218 components. Models are available with or without wave-solderable pins on 0.40 in. (10.2) centers,
making them ideal for a variety of applications where quick assembly is needed and space is at a premium.

o)

Standard P/N Height Above Footprint
EPOXY INSULATED FORTO-5 PC Board Dimensions Weight
Plain Pin Without Pin in. (mm) in. (mm) Ibs. (grams)
634-10ABEP | 634-10AB 1.000 (25.4) 0.640 (16.26) x 0.640 (16.26) 0.016 (7.48)
634-15ABEP | 634-15AB 1.500 (38.1) 0.640 (16.26) x 0.640 (16.26) 0.025(11.21)
634-20ABEP | 634-20AB 2.000 (50.8) 0.640 (16.26) x 0.640 (16.26) 0.033(14.95)
0.37 HEX
Material: Aluminum, Black Anodized.

0.025 MIN

4-40 NC-2B
CHAMFER 13 x 45°

260-4T5E

. 8 "Nl
o
0.280 DIA—-]

0.38 DIA MAX REF

0.052

4-40 NC-2B THRU

260-4TH5E

A

0.187

6-32 NC-2A

260-6SH5E

MECHANICAL DIMENSIONS

2018~ |-

6-32 THD THRU — 1

.:qa t

720 (18 29)

155 (3.%6)

Length

2,093 (2.36) SOLID
SOLDERABLE PINS

J 1 120 (3.05)
400 (10.16)

640 1526
i 136 (3.45)

64[} (16.26)

TO-220 Tab Temp Rise

Above Ambieni, "C

TYPICAL THERMAL PERFORMANCE

100

80

60

40

20

FOR 634-15ABP
TO-220 Only

/

/ L

TO-220 + HS.

¥ TO-220+ HS, 300

1= TO-220 + HS. 500

— TO-220 + HS. 700

2 4 6

TO-220 Power Dissipation, Watts

Dimensions: in. (mm)

/ TO-220 w/HS. Nat. Conv,

100 ft/min air velocity

NOTES:

1. Thermal compound is
assumed between device
and heat sink.

2. Tab temp with longer
heat sink (634-20ABP)
will typically be about
15% cooler. Tab temp
with shorter heat sink
(634- I0ABP) will typically
be about 25% higher.

G
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BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

LABOR-SAVING SPEEDCLIP™ HEAT SINKS FOR

HEAT SINK FOR SINGLE TO-92 VERTICAL BOARD MOUNTING

10-92 667 SERIES

TO-220

Power semiconductors packaged in a TO-92 style plastic case can be cooled effectively at little additional cost with

Excellent performance, choice of wave-solderable plain pins (PP-Type) or wave-solderable hex-shaped standoff
the addition of the 292-AB heat sink. The 292-AB is effective over the typical power range of such devices.

pins (SP-Type), and reduced assembly cost.

Height Above Overall Height Above Maximum Thermal Performance at Typical Load
Standard PC Board Fin Width Thermal Performance . Weight Standard P/N PC Board “A” Footprint Natural Forced Weight
P/N in. (mm) in. (mm) Natural Convection Finish Ibs. (grams) Standoff Pin  Plain Pin in. (mm) in. (mm) Convection Convection Ibs. (grams)
292-AB 0.750(19.1) 0.600 (15.3) 0.225°C/W @ 0.250 W Black Anodized 0.00049 (0.22) 667-10ABESP | 667-10ABPP | 1.000(25.4) | 1.375(34.9)x 0.500(12.7) | 76°C@6W | 5.8°C/W @ 200 LFM 0.0240(11.0)
o ! - 667-15ABESP | 667-15ABPP 1.500 (38.1) 1.375(34.9) x 0.500 (12.7) 66°C @ 6W 5.5°C/W @ 200 LFM 0.0340 (15.6)
Material: Aliminum, Black Anodized 667-20ABESP | 667-20ABPP | 2.000(50.8) | 1.375(34.9)x0.500 (12.7) | 58°C@6W | 4.7°C/W @ 200LFM | 0.0460 (21.0)
667-25ABESP | 667-25ABPP 2.500 (63.5) 1.375(34.9) x 0.500 (12.7) 48°C @ 6W 4.2°C/W @ 200 LFM 0.0580 (26.2)
MECHANICAL DIMENSIONS d acl |
(0] 330 SCor 285SC S| Clip™ tely.
vt : NATURAL AND FORCED e l peecTp separaey
"7'* - " CONVECTION CHARACTERISTICS Wave-solderable pins. Material: Aluminum, Black Anodized
w
7 T
EQ ” 1 MECHANICAL DIMENSIONS 667 SERIES NATURAL AND FORCED
ot i ‘:ﬁ;" DIA (EXTRUSION PROFILE 8073) CONVECTION CHARACTERISTICS
e %5 \‘—ﬁ 0.500 NOMINAL) STANDOFF PLAIN sgﬁm AIR VELOCITY (FPM) =
?1;510) =5 W // T az7) "€ by PINS PINS 3305 wo 0 200 400 600 800 1000 W<
- 0% I T ) T B “Spr = “pp" 2¢ 100 7 7 5 23
P H X <, x AL 4lb 2 N A A 25
- ' W 20 1.375 [} = Nominal <z < e
X i y Q 529 RE 0.730 180 0 | 0.003 DIA Force 25 80 7 i 4 bz
05) (08) 2 (349) (18.5) / (4.6) 1.000 (2 4) Installed &3 7 g 0z
= 10 l«— v ] (25.4) =] EE 60 ’ s % + o 3 x4
— 0180 o8 %r ¥ Speed Fw e/ gji}g" > “QA{ F g
b o “a ELI = Clip 23 [/ P2 53
- 010 o 0 0 D020 030 040 0850 0062 0670 [« ‘JF_D‘-OM (1.1) (STANDOFF) ) ‘470156 @0 wssc 53 [ %— | Eo
” POWER DISSIPATION (WATTS) (1.6 REF | 24>7.0) 0.130 (3.3) N;:\::al ;g 0 / % 0 E§
Dimensions: in. (mm) Force ) 4 s 12 16 20 &

0.125 (3.2) DIA . . .
RAISED BOSS x 0.030 (0.8) HIGH Dimensions: in. (mm) Installed POWER DISSIPATION (WATTS)

HIGH-EFFICIENCY HEAT SINKS FOR VERTICAL
BOARD MOUNTING

HIGH-EFFICIENCY HEAT SINKS FOR VERTICAL

637 SERIES BOARD MOUNTING

626 & 627 SERIES

TO-220

TO-220 and TO-218

Wave-solderable pins on 1 in. centers for vertical mounting on printed circuit boards. Maximum semiconductor Height Above Maximurm Thermal Performance at Typical Load
package width 0.625 in. (15.9). Use this heat sink where weight and board space occupied must be minimized. Standard Standard PC Board "A” Footprint Natural Forced
Refer to the Accessory products section for thermal interface materials, thermal compounds, and other P/N P/N in. (mm) in. (mm) Convection Convection
accessories products. 626-10ABEP 627-10ABP 1.000 (25.4) | 1.375(34.9)x 500 (12.7) | 76°C @ 6W 5.8°C/W @ 200 LFM
- 626-15ABEP 627-15ABP 1.500(38.1) | 1.375(34.9)x.500(12.7) | 65°C @ 6W 5.5°C/W @ 200 LFM
Height Above Thermal Performance at Typical Load 626-20ABEP 627-20ABP 2.000(50.8) | 1.375(34.9)x.500(12.7) | 55°C @ 6W 4.7°C/W @ 200 LFM
Standard PC Board “A” Maximum Footprint Natural Forced Weight 626-25ABEP 627-25ABP 2.500 (63-5) 1.375(34.9) x .500 (12.7) 48°C @ 6W 4.2°C/M @ 200 LFM
P/N in. (mm) in. (mm) Convection Convection Ibs. (grams) N N - -
Wave-solderable pins. Material: Aluminum, Black Anodized
637-10ABEP 1.000 (25.4) 1.375(34.9) x 0.500 (12.7) 76°C @ 6W 5.8°C/W @ 200 LFM 0.023(10.43)
637-15ABEP 1.500 (38.1) 1.375(34.9) x 0.500 (12.7) 65°C @ 6W 5.5°C/W @ 200 LFM 0.035(15.88)
637-20ABEP 2.000 (50.8) 1.375(34.9) x 0.500 (12.7) 55°C @ 6W 4.7°C/W @ 200 LFM 0.050 (22.68) MECHANICAL DIMENSIONS NATURAL AND FORCED
637-25ABEP 2.500 (63.5) 1.375(34.9) x 0.500 (12.7) 48°C @ 6W 4.2°C/W @ 200 LFM 0.062 (28.12) 626 AND 627 SERIES CONVECTION CHARACTERISTICS
Material: Aluminum, Black Anodized AIR VELOCITY ({LFM)
- A © 00 200 400 600 800 1000 o
e [ - e g2 o -
MECHANICAL DIMENSIONS 637 SERIES NATURAL AND FORCED 5 : ma D] ‘ P2 @ v s 2%
EXTRUSION PROFILE 5183, L i I < + <O
( ) CONVECTION CHARACTERISTICS (13»2795) ‘—4_ <—(‘1’6§) 4 3 1300 REF E% 27,:
9y B e s —— E o 4— - ol g T~ 625 3 @5
REF : - A REF —_ (254) =20 L TR, u
ﬂ‘“” t. !— — - o3mpey -‘ l‘ T:gf (TYP-2) 0 200 AR VE)EOCITZO(OLFM) 806 1000 . e i T i »”—JE 40 Ml |\04?'§e. 9 E%
: w5 100 5 F 3 X ST T2
132795_}_ 0.083 e h ] ‘( %E,i P4 /, 8 z B —| C |<— T %8 ~25ABR é;
( agzgszEF 1) R 7§> $4 0437 (111 (12203 e 'y 80 VAN "7'( B i% .(gg‘%om L_(g:] 20 1 %;
BN S ,:j,ﬁgt: - Aoy 5 §§2 n : PR %% 0 0 T2
: =t am 50 O N 5 7 Z e Dimensions: in. (mm) = (7]
- e 0530135 A 2z A N TR 0k 2= € 0 4 8 12 18 2
. e TRV SR I Ao 0 e I V55 e, %8 POWER DISSIPATION (WATTS)
HOLE NCT PRESENTON — 1o — X 3 ¥ 7 i e Zz
MODEL £37-104B7 o o2 20 / 1 E o Series Type Device Hole Diameter “B" Hole Height “C" Webb Width “D” Notch Width “E" Extrusion Profile
e o / b ; 626 T0-218 144(37) 850 {21.6) 660 (16.8) 540{137) 8420
uIJ T 0 0 = 2 627 TO-220 128 (3.3) 720 (18.3) 625 (15.9) 437 (11.1) 5183
0 4 8 12 16 20 @

Dimensions: in. (mm)

)

POWER DISSIPATION (WATTS)

wakefield-vette.com Contact us: (603) 635-2800
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BOARD LEVEL //_._T—u.._\ L ———— BOARD LEVEL
HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

HIGH-PERFORMANCE HEAT SINKS FOR VERTICAL HIGH-PERFORMANCE NOTCHED HEAT SINKS
CEYAIAHM B0ARD MOUNTING 10220 T0-218; T0-247; T0-220 FOR VERTICAL BOARD MOUNTING VAN 31
Wave-solderable pins on 1 in. centers for vertical mounting of larger devices on printed circuit boards. Maximum ;
g ’ . ; : Thermal Performance at Typical Load
semiconductor package width: 0.625 (15.9). Refer to the Accessory Products section for thermal interface materials, Height Above it | i
126 Series silicone-free thermal compounds, and other accessories products Standard PC Board "A Footprint Natura Forced
p ' P : P/N in. (mm) in. (mm) Convection Convection
Height Above Thermal Performance at Typical Load 657-10ABEPN 1.000 (25.4) 1.650 (41.9) x 1.000 (25.4) 41°Cc@ 6w 3.7°C/W @ 200 LFM
Standard B¢ Board A" Maxi . ) N | Forced Weigh 657-15ABEPN 1.500 (38.1) 1.650 (41.9) x 1.000 (25.4) 38°C @ 6W 3.3°C/W @ 200 LFM
P}f\l” ar - Boar aximum Footprint c atura c orcec b eight 657-20ABEPN 2.000 (50.8) 1.650 (41.9) x 1.000 (25.4) 32°C @ 6W 2.9°C/W @ 200 LFM
in. (mm) in. (mm) onvection onvection s. (grams) 657-25ABEPN 2.500 (63.5) 1.650 (41.9) x 1.000 (25.4) 25°C @ 6W 2.7°C/W @ 200 LFM
647-10ABEP 1.000 (25.4) 1.650 (41.9) x 1.000 (25.4) 42°C @ 6W 3.8°C/W @ 200 LFM 0.055 (24.95) - - , -
647-15ABEP 1.500 (38.1) 1.650 (41.9) x 1.000 (25.4) 37°C@6W 3.5°C/W @ 200 LFM 0.075 (34.02) Wave-solderable pins. Material: Aluminum, Black Anodized
647-175ABEP | 1.750 (44.5) 1.650 (41.9) x 1.000 (25.4) 34°C @ 6W 3.3°C/W @ 200 LFM 0.090 (40.82)
647-20ABEP 2.000 (50.8) 1.650 (41.9) x 1.000 (25.4) 31°C @ 6W 3.1°C/W @ 200 LFM 0.104 (47.17)
647-25ABEP 2.500 (63.5) 1.650 (41.9) x 1.000 (25.4) 25°C @ 6W 2.8°C/W @ 200 LFM 0.125 (56.70) VIECHANICAL DIMENSIONS NATURAL AND FORCED
Material: Aluminum, Black Anodized ‘ — Iﬁfoﬁ)WPZ CONVECTION CHARACTERISTICS
a‘ 1,000 FEF ’e f A L o AIR VELOCITY (LFM)
MECHANICAL DIMENSIONS . l‘“’ Lu§ 1000 200 400 600 800 10005 =
NATURAL AND FORCED o = £ T T ‘ wi
100 | pgr b 4 - CONVECTION CHARACTERISTICS we | R X gl | s gsrisaeen - gg
25.4 — K = 657-20ABPN A b
(25.4) ﬂ 0.370 (9.4) 0.4156 (TYP-2) AIR VELOCITY (LFNM) £70 REF 062 REF T @ { [1531‘9] [12(5)%0) %5 557-25ABP| ,ﬁgﬂﬁams )CZ):
(4.0) 200 400 600 800 1000, - e |+ qe /! - Sz o i B/g,z/hl\/l 3 Fe
A £ 1 Pk o N e il
=t A S I a0 } 2 22
i ! f P N et 22 o "D Sl | 22
0825 Rer i< JR S 0437 (11.4) 1000 pee iig N et B ot — oz 657 SERIES 52 1 P e == e e P2
{i59) 18 Pl e (25.9) 52 o N e 5 il 1 7 . [: o (EXTRUSION P Z2 J £
! = & | ) > T . I PROFILE 6533) T8 0 0 "2
L — - 3 L P Iz Dimensions: in. (mm) g 0 4 8 12 a0
0.083 “< g A L e Eo POWER DISSIPATION (WATTS)
0.128 0.530 (13.5) 2.4) DIA Tw 647.05A8P ue
(3.3) DIATHRU(TYP-3) 0720 (18.3) : wz l =X
HOLENOTPRESENTOR (12.2%0) 647 SERIES 0 4 TR TR
47+ -
(EXTRUSION PROFILE 5195) POWER DISSIPATION (WATTS) HIGH-PERFORMANCE HEAT SINKS WITH SPEEDCLIPS™
Dimensions: in. (mm) 657 SERIES FOR VERTICAL BOARD MOUNTING TO-218; TO-247; TO-220
Height Ab Maxi Thermal Performance at Typical Load
HIGH-PERFORMANCE HEAT SINKS FOR VERTICAL clg ove aximum
Standard PC Board “A” Footprint Natural Forced
TO-218; TO-247; TO-220 BOARD MOUNTING 657 SERI ES P/N in. (mm) in. (mm) Convection Convection
657-10ABEPSC 1.000 (25.4) 1.650 (41.9) x 1.000 (25.4) 41°C @ 6W 3.7°C/W @ 200 LFM
: 657-15ABEPSC 1.500 (38.1) 1.650 (41.9) x 1.000 (25.4) 38°C @ 6W 3.3°C/W @ 200 LFM
Height Above Maximum Thermal Performance at Typical Load 657-20ABEPSC 2.000 (50.8) 1.650 (41.9) x 1.000 (25.4) 32°C @ 6W 2.9°C/W @ 200 LFM
Standard PC Board “A” Footprint Natural Forced Weight 657-25ABEPSC 2.500 (63.5) 1.650 (41.9) x 1.000 (25.4) 25°C @ 6W 2.7°C/W @ 200 LFM
P/N in. (mm) in. (mm) Convection Convection lbs (grams) Wave-solderable pins. Material: Aluminum, Black Anodized
657-10ABEP 1.000 (25.4) 1.650 (41.9) x 1.000 (25.4) 41°C @ 6W 3.7°C/W @ 200 LFM 0.0515 (23.36)
657-15ABEP 1.500 (38.1) 1.650 (41.9) x 1.000 (25.4) 38°C @ 6W 3.3°C/W @ 200 LFM 0.0760 (34.60)
657-20ABEP 2.000 (50.8) 1.650 (41.9) x 1.000 (25.4) 32°C @ 6W 2.9°C/W @ 200 LFM 0.1030 (47.00)
657-25ABEP 2.500 (63.5) 1.650 (41.9) x 1.000 (25.4) 25°C @ 6W 2.7°C/W @ 200 LFM 0.1250 (57.00)
Wave-solderable pins. Material: Aluminum, Black Anodized MECHANICAL DIMENSIONS NATURAL AND FORCED
. 56 TYP2 CONVECTION CHARACTERISTICS
: @ SPEEDCLIP™
MECHANICAL DIMENSIONS NATURAL AND FORCED ' '\ e ﬁ % Ao - '"°L““El°(:: ORDER - AIR VELOCITY (LFM)
0155 CONVECTION CHARACTERISTICS ; | o F— &% — | w8 gl M 40 &0 &0 e, f
1.000 { | Aoy TYP2 1,650 REF — T S : — e Gz
.{ 000 aer l.f A (4.0} AIR VELOCITY (FPM) e U 3 23 " [657-15ABPSC | ! 1. 22
| @4 | —] 0.003 03 1000 200 400 600 800 1000, . - P t 1Im - = o L e aagesc T s R Y]
—*7] l ) DIA % ; [ I l N E ‘f;g)REF . k[?GSZ)REF T 13.7) (2:?4; L (13?35) f %% 60 i \'/ §57-2 ABPsc/:r/ w‘p/scé 3 %E
1.650 ' =2 g 857-1.5 ABP | s © z = [ L p= N i 5_'25,,595(:; g w
{41.9) REF = 657-2.0 ABP A8 B2 %0 4 — Width of Qe O %</T & ; 2 22
| 0870 ——af |« 0082 REF | ] 1.000 oz 50 \/ 65725 ABP e —er T 125 £z = 22
| (17.0) REF (.9 e (@54) = v /,—’/%f S = — 23 ca @ ‘ tLR
Hz S et g 657 SERIES ;.(JDJ 0 \ ) ], *%
T m xw © P < 2 25 Dimensions: in. (mm) (EXTRUSION PROFILE6533) *2 "o 4 8 1= % o &
1 — >, /
\t 2 2 /A// 1 2 o POWER DISSIPATION (WATTS)
0.144 0.850 <o Iy
(3.7) DIA THRU _'i e1e [ % o Fz
. . . 657 SERIES T 0 4 8 12 16 20 B
Dimensions: in. (mm) (EXTRUSION HEAT DISSIPATED (WATTS)

H
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HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS

HIGH-PERFORMANCE, HIGH-POWER HEAT MAXIMUM EFFICIENCY OMNIDIRECTIONAL

TO-218; TO-220; TO-247;

680 SERIES

CYFAIA NI SINKS FOR VERTICAL BOARD MOUNTING i5-Lead Muliwatt 703 70-220 HEAT SINKS
Height Above Maximum Thermal Performance at Typical Load Achieve optimum natural convection cooling per unit volume occupied above the printed circuit board for TO-3
Standard PC Board “A” Footprint Natural Forced (one semiconductor package per heat sink) or for two TO-220 style cases, when this low-cost heat sink is used. Any
P/N in. (mm) in. (mm) Convection Convection mounting attitude will provide free circulation of air in natural convection applications. These 680 Series heat sinks
677-10ABEP 1.000 (25.4) 6 (41.9) x 1.000 (25.4) 52°C @ 6W 3.1°C/W @ 200 LFM can also be specified without any semiconductor mounting hole pattern by specifying suffix “K” (Example: 680-5K).
677-15ABEP 1.500 (38.1) 0(41.9)x 1.000 (25.4) 46°C @ 6W 2.8°C/W @ 200 LFM
677-20ABEP 2.000 (50.8) 1 650 (41.9) x 1.000 (25.4) 40°C @ 6W 2.5°C/W @ 200 LFM . . . Thermal Performance at Typical Load )
3 o o Height Above Horizontal Mounting Semiconductor
677-25ABEP 2500 (63.5) 1650 (41.9) x 1.000 (25.4) 3>°C@ oW 2.2°C/W @ 200 LFM Standard PC Board “A” Footprint Dimensions Natural Forced Mounting Weight
Wave-solderable pins. Material: Aluminum, Black Anodized P/N in. (mm) in. (mm) Convection Convection Hole Pattern Ibs. (grams)
680-5A 0.500 (12.7) 1.810 (46.0)-sq 70°C @ 7.5W 3.0°C/W @ 400 LFM (1)TO-3 0.0700 (31.75)
680-75A 0.750 (19.1) 1.810 (46.0)-sq 58°C@ 7.5W 2.4°C/W @ 400 LFM (1) TO-3 0.0900 (40.82)
680-10A 1.000 (25.4) 1.810 (46.0)-sq 52°C @ 7.5W 2.0°C/W @ 400 LFM (1)TO-3 0.0980 (44.45)
MECHANICAL DIMENSIONS coNUQE#?)?VL?HNA%;(E‘?::IZTICS 680-125A 1.250 (31.8) 1.810 (46.0)-sq 45°C @ 7.5W 1.5°C/W @ 400 LFM (1)TO-3 0.1100 (49.90)
‘ 680-5220 0.500 (12.7) 1.810 (46.0)-sq 70°C@ 7.5W 3.0°C/W @ 400 LFM (2) TO-220 0.0700 (31.75)
e - - . . . .U)-S . . - . .
v i ¢ AIR VELOCITY (LFM) 680-75220 0.750(19.1) 1.810 (46.0)-sq 58°C @ 7.5W 2.4°C/W @ 400 LFM (2) TO-220 0.0900 (40.82)
- | S 0 a0 40 60 80 1000, o 680-10220 1.000 (25.4) 1.810 (46.0)-5q 52°C@75W | 2.0°C/W@400LFM | (2) TO-220 0.0980 (44.45)
| a‘ L] ‘% | ‘ %J;}/ 100 T T 5 wig 680-125220 1.250(31.8) 1.810 (46.0)-sq 45°C @ 7.5W 1.5°C/W @ 400 LFM (2) TO-220 0.1100 (49.90)
= T (@)
&\ﬂﬂﬂ { 677 SERIES 1 \ R | . I oy 4 éé Material: Aluminum, Black Anodized
L2 L Grsor ) i Cig o e
1 e PROFILE 8719) ‘ ) | g5 @ *6-77_25;\8?511-}0@ 3 ab ‘
9 ‘ 750 w= £ —:11’2:\5? ey MECHANICAL DIMENSIONS ._gigié;—d‘ NATURAL AND FORCED
g ‘ H vy we 2 2% "0 o158 CONVECTION CHARACTERISTICS
100 1 < = 7 —F =< ﬁ(asn M @0 AIR VELOCITY (LFM
‘ e ‘ [ ‘ QmmLil :fg 2 /%‘/’ Rt S 1 559 I 1pol100 200 300 Aoo 500 aou(Lm )&ou 900 1000
< T 2.
tggflm”ws * s T o ] ) T2 ! VYY) {/@1)" 952 & i y” 2 Uk
Dimensions: in. (mm) e 0 4 8 12 16 20 = i y /\ \& T ;E; % @Q’A( ; ; %%
POWER DISSIPATION (WATTS} 1810 = = 1500 g%é (RN e
46.0) =TT = (881 ZET gl AL : . 28
ZEY gy B - 3 o0
o S L Rl o= Ssce—
HIGHEST EFFICIENCY/LOWEST UNIT COST L G e R B R i i
1310 01&5 0 5 10 15 20 25 &
TO-3; TO-66; TO-220 HEAT SINKS 690 s E RI E s (39 6) (8 PLACES] (33.3) (8 PLACES) (4 8 FEF FOWER DISSIPATION (WATTS) ’
SEMICONDUCTOR MOUNTING HOLES
These low-cost heat sinks provide the most power dissipation at the lowest unit cost and are available in three A 530 "
standard types to mount and cool one TO-3 or TO-66 metal power semiconductor type or two plastic package 00 A oug B
TO-220 power semiconductor types. For higher power semiconductors, the 690 Series can dissipate up to 20 ) . ] +8) PN - GE e oae
watts while maintaining a mounting surface temperature rise above ambient air temperature of no more Dimensions: in. (mm) I\E( e (03 — e BLANK
than 91°C. & o é\ 08 T 7 goos NOHOLES
7 - 24
Height Above Thermal Performance at Typical Load Semiconductor s % Gy b\/ - 325\7",\%&‘25’\&( [
Standard PC Board Outline Dimensions Natural Forced Mounting Weight TO-3 *TWO TO-220'S
P/N in. (mm) in. (mm) Convection Convection Hole Pattern Ibs. (grams) - . -
*Only one hole pattemn of two is shown. Hole patterns are symmetrical about the center lines.
690-3B 1.310(33.3) 1.860 (47.2)-sq 44°C @ 7.5W 2.0°C/W @ 400 LFM (1) TO-3 0.0700 (31.75)
690-66B 1.310(33.3) 1.860 (47.2)-sq 44°C @ 7.5W 2.0°C/W @ 400 LFM (1) TO-66 0.0700 (31.75)
690-220B 1.310(33.3) 1.860 (47.2)-sq 44°C @ 7.5W 2.0°C/W @ 400 LFM (2) TO-220 0.0700 (31.75)
Material: Aluminum, Black Anodized 601 & 603 SE RI ES LOW-HEIGHT HEAT SINKS DO-4/DO-5 Diodes
MECHANICAL DIMENSIONS
- Use these low-height heat sinks on printed circuit board applications for TO-66 power semiconductors and DO-4
5.4 SQ NATURAL AND FORCED and DO-5 diodes, where close board-to-board spacing and efficient heat dissipation are required. The 601 and
610 a3y oA THAY SEMICONDUCTOR MOUNTING HOLES CONVECTION CHARACTERISTICS 603 Series may also be attached to enclosure panels or brackets using isolation hardware where necessary.
(38) 0.060
(1.5) (8 " ® HF)LES) 0.190 BIA THRU AIR VELOCITY (LFM; -
1310 - H Tiar (4.?)(7‘""2) (‘J‘g‘f) ({ ﬂﬁgmm) . 00 750 300 40 500 600 700 60 90 1061, z Footprint Mounting Thermal Performance at Typical Load
(333 i b . j . W P 8 5% Standard Dimensions Height Hole Dia. Natural Forced Weight
‘ ; L £€2 o o [f : s P/N in. (mm) in. (mm) in. (mm) Convection Convection Ibs. (grams)
1310 * a5z v gz 601E 2.000 (50.8)x 1.250 (31.8) | 0.562(14.3) | 0.200(5.1) | 52°C@5.0W | 4.5°C/W @ 175 LFM 0.0500 (22.68)
1.090 O%z
(33.3) 127.7) REF 2 ZzE ;%‘ 601F 2.000 (50.8) x 1.250 (31.8) 0.562 (14.3) 0.270 (6.9) 52°C @ 5.0W 4.5°C/W @ 175 LFM 0.0500 (22.68)
0.430 é%‘ﬁ ;g g =i 2 %9 601K 2.000 (50.8) x 1.250 (31.8) 0.562 (14.3) None 52°C @ 5.0W 45°C/W @ 175 LFM 0.0500 (22.68)
AT BASE OF FINS Oz;gi)mﬂuﬂ'k o“ue();mp 2 "332)“&%‘1‘7” = f% a] i = r £z 603K 2.000 (50.8) x 2.000 (50.8) 0.562 (14.3) None 41°C @ 5.0W 4.0°C/W @ 175 LFM 0.0810 (36.74)
Di . in. (mm) eamre T70-3 T0-66 *TWO TO-220'S U oven isspATON ATTS Material: Aluminum Alloy, Black Anodized
imensions: in. (mm
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HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

BOARD LEVEL POWER SEMICONDUCTOR HEAT SINKS UNIVERSAL 678 SERIES VERTICAL HEAT SINK FOR POWER DEVICES

678-39-S & 678-39-C

LN RRE R S SO LOW-HEIGHT HEAT SINKS DO-4/DO-5 Diodes

Wakefield-Vette introduces Universal 678 series, high performance, low cost and versatile heat sink
with screw or clip for all kinds of standard packages. This type of heat sink provides both vertical and

MECHANICAL DIMENSIONS ' i ' ' i
NATURAL AND FORCED horizontal mounting options on PCB to accommodate natural and forced convection cooling method.
F— 58— e e 200 CONVECTION CHARACTERISTICS
E AIR VELOCITY (LFM)
% . 5 1000 - ‘}{X 20 30 0 M, E SPECIFICATIONS FEATURES AND BENEFITS
! o L 90 7177 g 0% . . . . . . . . :
Som—— —— z 8 )%\% / 8 é% Heat Sink: Aluminum Alloy 6063-T5 or Equivalent with + Minimum assembly cost and labor - Spring Clips make
1 2000 oz 5 WY i either degreased or black anodized finish the mounting holes and fasteners obsolete in assembly
E— F —— (508} il @9 E / A fL» . HE * Spring Clip: Music Wire, Per ASTM A228 with bright operations & reduce costs.
—J — &4 ' > 40 S 125 nickel plating + Design Flexibility - Universal mountable and “one fits all”
: CRH /A i s = s—— + Solder Foot: Cold-rolled Steel, Per ASTM A-366 with give designers total freedom to fit their packaging designs
i | - 3 offf ; Eg pure tin over copper strike. RoOHS compliant. with ideal device pack style and to orient the heat sink to
£03 SERIES x of - - - - 0 6 « Insulator (Optipnal): t-Global H48-1,137-3F a.nd meet their power dissipations with optimized cooling method.
601 SERIES (EXTRUS/ON PROFILE 7284} POWER DISSIPATION (WATTS) H48-6S The th|CkneSS Of the InSU|at|ﬂg matel’la| not to (See page 7 Of data Sheet)'
(EXTRUSION PROFILE 1284) exceed 10 mil (0.017).
SEMICONDUCTOR MOUNTING HOLES
K E F .
0.500 {127} Thermal Resistance
oy DA TR R ) DIATHAU oAt Part Number Description Length Width | @ Forced Air Flow
BOTH SI0ES BT SIoes 676395 Universal Heat Sink for TO Devices w/screw Hole, | 1.520° | 2.362" | 0.6°C/W @ 600 LFM
NglﬁAoNLKES | / Black Anodize (38.61Tmm) | (60.00mm)
: — 678-39-C Universal Heat Sink for TO Devices w/ Clip, 1.520" 2.362" 0.6°C/W @ 600 LFM
i Black Anodize (38.61mm) | (60.00mm)
Dimensions: in. (mm) E&F available on 601 Series only as a standard product. MECHANICAL DIMENSIONS THERMAL PERFORMANCE
60 = —&3,6 Air Velocity (ft/min.)
[2.36] "1 30 438 2X@0.105 0 100 200 300 400 500 €00 700 800
[.141
MAXIMUM PERFORMANCE NATURAL CONVECTION HEAT ¢ (g~ (1.72) [2671PTH » s
! ‘ )
103 SINK FOR ALL METAL-CASE SEMICONDUCTORS % Lo &Uf od o / | . ™ i
: T 2
| 38,6 S S— 250 Ea” "
5 oV z
‘ ‘ ‘ | ‘ T | ¢/ [ 521 T f 533 AR AAANSS 19] ?L’ - - Eg
Available with a standard TO-3 mounting hole pattern predrilled for cost-effective mounting in limited-height , I ‘ ¢ ) ! e £z
applications, the 641 Series provides maximum performance in natural convection with an optimized heat sink | [\ﬁ] ?-'1057] d--- AN igo e gg
surface area. The 641K type with an open channel area of 1.300 in. (33.0) and no predrilled mounting holes can i t gﬂég 3 20 06 23
be adapted to meet mounting requirements for most metal case power semiconductor types. U i T [2.3¢] ?E ® » &y
| . - -
= 43,8 =] 3
Outline Mounting Thermal Performance at Typical Load [1.12] 10 02 E"
Standard Dimensions Height Hole Natural Forced Weight 0@ 0
P/N in. (mm) in. (mm) Pattern Convection Convection Ibs. (grams) o - 10 15 20
Heat Dissipated (watts)
641A 4.125(104.8)x 3.000 (76.2) | 1.000(25.4) | (1)TO-3 | 36°C @ 15W 0.9°C/W @ 250 LFM | 0.2900 (131.54)
641K 4.125(104.8)x 3.000 (76.2) | 1.000(25.4) | None 36°C @ 15W 0.9°C/W @ 250 LFM | 0.2900 (131.54)
Material: Aluminum Alloy, Black Anodized.

MECHANICAL DIMENSIONS NATURAL AND FORCED
CONVECTION CHARACTERISTICS
641 SERIES
(EXTRUSION PROFILE 1371) AIR VELOCITY (LFM)
- w1000 020 0 4w 50 E
;22‘1",& s 1 SEMICONDUCTOR MOUNTING HOLES €2 o s 43
= a750 'é'é Sg s Eg
X — A K = 7 B
?;?)7 Y s 1 esy E"";"nmm}&lxm gg 60| 4t 6 %»—
) i 4925 | oy AN 2% o P 4 &E
(o4 wam Aol NG HOLES Y B Pt
oo 0'2025"4*};2.5004-0230 ! Gt o Z8 w g 3 3%
(14) 4 (635) 64 8 o220 o :fz 20 ~ L 2 §@
sQ Eal 1 Ex
. . . TE ¢ 0 Z
Dimensions: in. (mm) ¢ 10 2 30 40 50

POWER DISSIPATION (WATTS)



BOARD LEVEL //.-—T—"-\ L ———— BOARD LEVEL
HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

ONE HEAT SINK FOR ALL PACKAGES MOUNTAIN SERIES HEAT SINKS FOR TO-264, TO-247 DEVICES

CPC40055ST PACKAGE MTN-264-27

Board level - 2 solder pins  Natural convection - Vertical = Spring Clip Wakefield-Vette's Mountain Series Heat Sinks are high performance, low cost, configurable, scalable and
compact with a matrix clip system for TO220, TO-247, TO-264 and other standard packages. This type
powerful heat sink provides easiest assembly, largest surface areas, smallest space occupation and all-in-
one solution. The power dissipations can be easily increased simply by extending the fin height on each side
of the heat sink, while keeping the heat sink height and PCB layout the same. Itis the ideal type of heat sink

for high power density and small size (1U or 2U) electronic packaging with forced convention cooling.
CPC1998) PACKAGE
FEATURES AND BENEFITS

Board level - 2 solder pins  Natural convection - Vertical ~ Spring Clip

* Minimum assembly cost and labor - Spring Clips make « Maximum Repeatability - Constant spring force over repeated

ot
=
=]

b
l = 1.00

080

the mounting holes and fasteners obsolete in assembly assembly/disassembly.
operations and reduce costs. + Maximum Reliability - Resilient spring action locks electronic
+ Maximum Thermal Transfer - Maximum surface area component in place. Fewer parts in assembly and no fasteners
per unit volume, efficient cooling fins & consistent and washers required. Prevent short circuit by eliminating metal
mounting force reduces thermal resistance. particles generated from hardware or thread tapping.
Part o Package Attachment . Height Off Base | Thermal Resistance | Material
Board level - 2 solder pins  Natural convection - Vertical Spring Clip Number Desclrlptlon Type Cooled : Method . Length | Width | (Height of Fin) | @ Forced Air Flow Matgrlal Finish
MTN-264-27 | Heat Sink w/ Two | Top Mount | TO-247 and | Clip and PCPin | 1.06" 1.740" 1.56" 5.5°C/W @ 18 Watts| Aluminum|  Black
Clips for TO-247 TO-264 (27mm) | (44.3mm) (39.5mm) Anodized
‘ TO-264
MECHANICAL DIMENSIONS THERMAL RESISTANCE
L4970A PAC KAG E I i | T p—— Air Velocity - Feet Per Minute
7] PTH, TYP. PTH, 4 PLS 200 400 600 800 1000
= e 17.00 i r / 2.20
Board level - 2 solder pins  Natural convection - Vertical ~ Screw attachment N = — // 20
3 ° \ 180
: \ \} [1.56) < P T e _ ;V
i i %9 1300 160
. ! ET \
) | 2o 'f§ 11.00 A - "
T T 5 &g |1
1l gg
<

Average Thermal Resistance From
MTG Surface to Ambient -°C/ W

KBU PACKAGE _ ﬁ

X 4X 0,08 060
X 2.0]
Ifsogl 1201 500 0.40
[2'7 0 a0 8.0 120 16.0 200

Total Heat Dissipated - Watts

Board level - 2 solder pins  Natural convection - Vertical Spring Clip

X 1S USER'S DEFINED PARAMETERS

TO-247 AND TO-220 PACKAGE

Board level - 2 solder pins  Natural convection - Vertical Screw attachment or Spring Clip

wakefield-vette.com Contact us: (603) 635-2800 C
79

SOT-227 PACKAGE

System level - 2 screws Natural convection - Vertical
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HEAT SINKS wakefield-vette wakefield-vette HEAT SINKS

MOUNTAIN SERIES HEAT SINKS FOR TO-264, TO-247 DEVICES omniKLIP™ SERIES HEAT SINK W/ CLIP(s) FOR TO-DEVICES

MTN-264-55 {Hs GIZANITCE OMNI-CLIP-18-L SERIES

Wakefield-Vette's Mountain Series Heat Sinks are high performance, low cost, configurable, scalable and The Wakefield- Vette omniKlip Heat Sink Series are a configurable and patented (Pat. Pending) high

compact with a matrix clip system for TO220, TO-247, TO-264 and other standard packages. This type performance, low cost and compact solutions for TO-220, TO-247 and TO-264, or similar packages. This

powerful heat sink provides easiest assembly, largest surface areas, smallest space occupation and all-in-one powerful heat sink provides tool and fixture free assembly operation, largest surface areas and smallest

solution. The power dissipations can be easily increased simply by extending the fin height on each side of the space occupation. It is the ideal type of heat sink for high power density and small size (1U or 2U) electronic

heat sink, while keeping the heat sink height and PCB layout the same. It is the ideal type of heat sink for high packaging with forced convention cooling. omnii(lip""

power density and small size (1U or 2U) electronic packaging with forced convention cooling.

FEATURES AND BENEFITS . : : | FEATURES AND BENEFITS
+ Heat Sink: Aluminum Alloy 6063-T5 or Equivalent with + Minimum assembly cost and labor - Spring Clips make the

* Minimum assembly cost and labor - Spring Clips make + Maximum Repeatability - Constant spring force over repeated black anodized finish. mounting holes, fasteners, tools and fixtures obsolete in
the mounting holes and fasteners obsolete in assembly assembly/disassembly. « Spring Clip: Music Wire, Per ASTM A228 with bright assembly operations & reduce costs.
operations and reduce costs. . * Maximum Reliability - Resilient spring action locks electronic nickel plating - Maximum Repeatability - Constant spring force over
* Maximum Thermal Transfer - Maximum surface area component in place. Fewer parts in assembly and no fasteners « Solder Foot: Cold-rolled Steel, Per ASTM A-366 with repeated assembly/disassembly
per unit volume, efficient cooling fins & consistent and washers required. Prevent short circuit by eliminating metal pure tin over copper strike. RoHS compliant. . i iability - Resili ' - i
mounting force reduces thermal resistance. particles generated from hardware or thread tapping. gjir)](;)ngrgg:\tr\’iﬁlE)alglc“etyFe\F:/eeSrlgear;tfssiarg;%ear?b?;algékrfoeggg%grcs
and washers required. Prevent short circuit by eliminating
Part Package | Attachment Height Off Base |Thermal Resistance Material metal particles generated from hardware or thread tapping
Number Description Type Cooled Method Length Width | (Height of Fin) | @ Forced Air Flow |Material Finish « Design Flexibility - Maximum flexibility for dynamic device
MTN-264-55 Heat Sink w/ Two [Top Mount|TO-247 and |Clip and PC Pin 217" 1.740" 1.56" 3.7°C/W @ 18 Watts | Aluminum Blagk locations and power up grading, ”Configure-to-Fit”gives
Clips for T0-247 TO-264 (55.11mm)|(44.3mm) | (39.5mm) Anodized designers total freedom to configure heat sink needed
10-264 to fit their dynamic design environments.
MECHANICAL DIMENSIONS THERMAL RESISTANCE WKV Part Related Package Height Off Base
) f i ‘ el o A3 y £ o Alr Velocity - Feet Per Minute Number Description Clip Cooled Length Width (Height of Fin)
T opriestesasaessass Arsecre P Ay - Al E0t 00 10, OMNI-UNI-18-25 OmniKlip Heat Sink, OMNI-UC | TO-247,TO-264 |  0.984" 1.500" 0.710"
i : i/ 18mm wide, 25mm long, (25.00mm) | (38.10mm) |  (18.03mm)
N o e el LT 5 black anodized for TO-247 & TO-264
i) " N ! ﬂ%HBf,f{H}@f,L“Pﬂ" 8 L~ “”.E G OMNI-UNI-18-50 OmniKlip Heat Sink, OMNI-UC | TO-247, TO-264 | 1.969" 1.500" 0.710"
! i 1 Z 04900 L~ Hilo o 18mm wide, 50mm long, (50.00mm) | (38.10mm) (18.03mm)
] e ! ‘ i £x \ - 100§ % black anodized for TO-247 & TO-264
B b —T | : ‘ E%fwo L] 020 E OMNI-UNI-18-75 OmniKlip Heat Sink, OMNI-UC | TO-247,TO-264 | 295" 1.500" 0.710"
Lo G | 0000 06— ‘ 54 \ 050F £ 18mm wide, 75mm long, (75.00mm) | (38.10mm) |  (18.03mm)
{169 e : ‘ I % g700 / 0108 é black anodized for TO-247 &TO 264
e ‘ 52 P \Fi os0's @ OMNI-220-18-25-1C OmniKlip Heat Sink w/1 clip, TO-220 0.984" 1.500" 0.710"
GelmmmEm AP VT . 18mm wide, 25mm long, (25.00mm) | (38.10mm) | (18.03mm)
L‘ L P . [~~~ m; = black anodized for TO-220
ts51 - 20 80 120 160 200 OMNI-220-18-50-2C | OmniKlip Heat Sink w/2 clips, TO-220 1.969" 1.500" 0.710"
X & Y ARE USER'S DEFINED PARAMETERS Total Heat Dissipated - Watts 18mm wide, 50mm |Ong, (50.00mm) | (38.10mm) (18.03mm)
black anodized for TO-220
OMNI-220-18-75-3C | OmniKlip Heat Sink w/3 clips, TO-220 2.95" 1.500" 0.710"
18mm wide, 75mm long, (75.00mm) | (38.10mm) (18.03mm)
black anodized for TO-220

MECHANICAL DIMENSIONS THERMAL PERFORMANCE (OMNI-UNI-18)
S TWO TO-247 DEVICES WITH SIL-PAD 900s
0.105[267) _ "
) [71] /T pTH, 26L8] L =500mm[2.0"]
L. J Air Velocity - Feet Per Minute
\'.‘ ! 200 400 600 800 1000
5 om * §2
L1 0oLy
?18.50] T : 18] s ¥ \ P £2
= J . n'.? 30 80 8§
28,5 2= \ e %2
[.12) 0 a4 EE » ></ s £2
h 32 52
2 08 gz » ™ wil
L-16[4.06) — = —— 2] 85w / ‘-\__\ £3
2= 20 8o
A H - L < 2 / ;E
25 20 00

80 120 160 200
Total Heat Dissipated - Watts

{10]

j wakefield-vette.com Contact us: (603) 635-2800
80
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OmniKLIP™ SERIES HEAT SINK W/ CLIP(s) FOR TO-DEVICES

BOARD LEVEL

-,

) _—
wakefield-vette

HEAT SINKS

OMNI-UNI-32-L SERIES [IZUNINE ROHS
WKV Part Package Height Off Base
Number Description Related Cross Sell Part Cooled Shape Length | Width | (Height of Fin)
OMNI-UNI-32-58 OmniKlip Heat Sink OMNI-UC, OMNI-220C | TO-247, TO-264 | Rectangular,| 2.28" | 1.25" 1.62"
for 2 universal 2 clips, Fins (58mm)| (32mm) (46.3mm)
V4 H 32mm wide, 58mm long,
Omm-\hpm black anodized for any
TO except TO-220

MECHANICAL DIMENSIONS THERMAL PERFORMANCE

L0
R (1 R - "L o 3
120 L 220 - . -
— - 008 1 L-4.06 [.16] } .
M < =25
i - 3 2
' f— — 2X2.67[105] i 173 K-
e 4 o 4 devices
$ | . [f‘ig] g S =
I ° [/ . g
1 ; [/ X XX > Eo ~
‘ 1/ - - © L ~
dos | > | % i 8315
182 99 —  — | §&8 " ~<L
= f o . 2 devices "\‘.
— | | o x e—v— [ 27009 i ~———
‘ ¢ ¢ PTH, 2PLS =5
£
[10] ‘g <05
0
0 10 20 30
Fan Flow Rate (cfm)
RVO,.S SIINSINGCE OMNI-UNI-41-L SERIES
WKV Part Package Height Off Base
Number Description Related Cross Sell Part Cooled Shape Length | Width | (Height of Fin)
OMNI-UNI-41-75 OmniKlip Heat Sink OMNI-UC, OMNI-220C | TO-247, TO-264 | Rectangular, | 2.95" 1.61" 1.62"
for 2 universal 2 clips, Fins (75mm) | (41Tmm) (46.3mm)
41mm wide, 75mm long, HIAH™=
black anodized for any omnl"llp
TO except TO-220

MECHANICAL DIMENSIONS THERMAL PERFORMANCE

e o N ,
2X2.0
(og = oL 406016) ——=

| .
M S 3

1.5

4% 2.67 [105] K o 4 devices
M ES
JZ v 410 £3
[1.61] s 8 N
~ =, s 8 o 1 "*..'
? R is S~
! a5 2 devices ™~ .
| o 2 ———

,,,,,,,,, _ 2%

Y —— @#2.67[.105] 25
PTH, 2PLS Eg
¢ 2<

£
0
20 30 40 50

Fan Flow Rate (cfm)

wakefield-vette.com

o)

7S
OMNIKLIPS™
D
Part y
Number Description -
OMNI-UC Universal Clip for omniKlip Heat Sink for any TO except T0220
OMNI-220C | Clip for omniKlip Heat Sink for TO 220

0.20"

Universal Clip mechanism is rotating the bar by 180°. The eccentric circle will
raise 0.09". This deformation will exert the force on the components.

ANSYS
R15.0

omniKlip assembly model in ANSYS, Under the 18 Ibf, the clip deformed 0.09" Directional deformation plot as shown.
with 18 Ibf load applied to the clip from its original position to the final

With the FEA analysis and simulation, the force applied to
the TO-series components will be at least 18 Ibs.

Contact us: (603) 635-2800 C
83
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ADDITIONAL CONFIGURATIONS

(0] \V |\ B0\ By B B 3 4] 559 FACE TO FACE MOUNTING (SPACE SAVER)

omnillip™

BACK TO BACK MOUNTING WITH 40MM FAN B0\ 1\VI B8 1) B8 Y 2241 3

omniKlip™

0\ 1\ ELO N\ TS MY 341559 FACE TO FACE MOUNTING (SPACE SAVER)

omniKlip™

BACK TO BACK MOUNTING WITH 60MM FAN BROX\Y 1\ F L0 A\ EYZ B B ISy 2 4 =

wakefield-vette.com
=)

omnillip™

) 635-2800




EXTRUDED SERIES HEAT SINKS

Extruded Heat Sinks For Power Semiconductors 88-92

Performance, Low Profile Heat Sinks For

Power Modules & IGBT’s 93
Extruded Heat Sinks For DC/DC Converters 94-96
Mounting Hardware For Extruded Heat Sinks 95

For cooling single and multiple high power devices packaged in industry standard
semiconductor case styles: TO-3 to TO-247, DO-4 to DO-30, hex-type, and stud mount; press
pack devices; power modules; SCRs, IGBTSs; I/0 devices; and other isolated flat base devices in
both natural and forced convection.

S)NIS 1V3H S3I{3S aianyd.ix3



Stud-Mount
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wakefield-vette

EXTRUDED HEAT SINKS FOR POWER SEMICONDUCTORS

621 & 623 SERIES

LOW-PROFILE HEAT SINKS FOR ALL METAL-CASE

POWER SEMICONDUCTORS

TO-3

TO-3; Stud-Mount

2

//——_— \
wakefield-vette

DOUBLE-SURFACE HEAT SINKS

S Ele A= 401 & 403 SERIES

A general purpose yet efficient heat dissipator for TO-3 and virtually all other styles of metal case power

types of packages. Mounting hole pattern “A” is pre-drilled for the standard TO-3 package.

semiconductor package types, the 621 and 623 Series low-profile flat back heat sinks find a wide variety of
applications. The central channel between fins measures 1.300 in. (33.0) (min.) in width, accommodating many

Thermal Performance
Footprint at Typical Load

Standard Dimensions Height Mounting Natural Forced Weight

P/N in. (mm) in. (mm) Hole Pattern Convection Convection Ibs. (grams)
621A 4.750(120.6) x 1.500 (38.1) | 0.461 (11.7)| (1)TO-3 75°C@ 15W | 2.0°C/W @ 250 LFM | 0.1000 (45.36)
621K 4.750 (120.6) x 1.500 (38.1) | 0.461 (11.7) None 75°C@ 15W | 2.0°C/W @ 250 LFM | 0.1000 (45.36)
623A 4.750 (120.6) x 3.000 (76 2)| 0.461(11.7) (1) TO-3 52°C@ 15W | 1.5°C/W @ 250 LFM | 0.2100 (95.26)
623K 4.750 (120.6) x 3.000 (76.2) | 0.461 (11.7) None 52°C@ 15W | 1.5°C/W @ 250 LFM | 0.2100 (95.26)

Material: Aluminum Alloy, Black Anodized.

MECHANICAL DIMENSIONS

0.410 2000
(104 . o461 1,500 — - . —(762) 41/(2 2
1_‘_ i (1.7} @) el 00—
T E ;
4750 - =
06 = ¢ —
L0425 1 gl el
LI Y | ¢
J - 1.335 —
! - (339) L =
=g | = S
| 0.056 0.250 0.095R 2500
- 64 *—J (4) TYP4 L(ss.s)J

Dimensions: in. (mm)

COMPACT HEAT SINKS FOR DUAL
STUD-MOUNTED SEMICONDUCTOR CASES

0.250
P (64)

(EXTRUSION PROFILE 1327)

R vea SEMICONDUCTOR

MOUNTING HOLES

NATURAL AND FORCED
CONVECTION CHARACTERISTICS

AIR VELOCITY (LFM)

L — K

4.375
(111.1)

Groni e
W BLANK

o0 Aol NOHOLES

(10.9) e

0&70 0.220

(18 ©6) DAQ

301, 302, &

303 SERIES

The large fin area in minimum total volume provided by the radial design of the 301/302/303 Series
offers maximum heat transfer efficiency in natural convection. All types are available with one tapped
mounting hole for rectifiers and other stud-mounting semiconductors; the 302 and 303 Series offer

maximum cost savings with dual mounting locations (“MM” and “NN” mounting hole patterns) for two
stud-mount devices.
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POWER DISSIPATION (WATTS)

THERMAL RESISTANCE
SINK TO AMBIENT (°C/WATT)

Outline Thermal Performance at Typical Load
Standard Dimensions Length “A” Mounting Hole(s) Natural Forced Weight
P/N in. (mm) in. (mm) Pattern and Number Convection Convection Ibs. (grams)
301K 2.000 (50.8) x 2.000 (50.8) | 0.750 (19.1) None 70°C @ 15W 2.5°C/W @ 250 LFM 0.0580 (26.31)
301M 2.000 (50.8) x 2.000 (50.8) | 0.750(19.1) | (1) 10-32UNF, 0.625 in. thread depth | 70°C @ 15W 2.5°C/W @ 250 LFM 0.0580 (26.31)
301N 2.000 (50.8) x 2.000 (50.8) | 0.750 (19.1) | (1) 1/4 -28UNF, 0.625 in. thread depth | 70°C @ 15W 2.5°C/W @ 250 LFM 0.0580 (26.31)
302M 2.000 (50.8) x 2.000 (50.8) | 1.500(38.1) | (1) 10-32UNF, 0.625 in. thread depth | 50°C @ 15W 1.8°C/W @ 250 LFM 0.1330 (60.33)
302MM 2.000 (50.8) x 2.000 (50.8) | 1.500(38.1) [(2) 10-32UNF, 0.625 in. thread depth | 50°C @ 15W 1.8°C/W @ 250 LFM 0.1330 (6033)
302N 2.000 (50.8) x 2.000 (50.8) | 1.500(38.1) [(1) 14 -28UNF, 0.625 in. thread depth | 50°C @ 15W 1.8°C/W @ 250 LFM 0.1330 (60.33)
302NN 2.000 (50.8) x 2.000 (50.8) | 1.500(38.1) |(2) 1/4 -28UNF, 0.625 in. thread depth | 50°C @ 15W 1.8°C/W @ 250 LFM 0.1330 (60.33)
303M 2.000 (50.8) x 2.000 (50.8) | 3.000(76.2) [(1) 10-32UNF, 0.625 in. thread depth | 37°C @ 15W 1.3°C/W @ 250 LFM | 0.2680 (121.56)
303MM 2.000 (50.8) x 2.000 (50.8) | 3.000 (76.2) |(2) 10-32UNF, 0.625 in. thread depth | 37°C @ 15W 1.3°C/W @ 250 LFM | 0.2680 (121.56)
303N 2.000 (50.8) x 2.000 (50.8) | 3.000(76.2) | (1) 1/4 -28UNF, 0.625 in. thread depth | 37°C @ 15W 1.3°C/W @ 250 LFM | 0.2680 (121.56)
303NN 2.000 (50.8) x 2.000 (50.8) | 3.000(76.2) |(2) 1/4-28UNF, 0.625 in. thread depth | 37°C @ 15W 1.3°C/W @ 250 LFM | 0.2680 (121.56)
Material: Aluminum Alloy, Black Anodized.

MECHANICAL DIMENSIONS

0625
00. 2000 i
(159) T 08 7 oas0 ?" w -
0.750 -t 6.4) '1 “ g 0.095
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2]
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301 SERIES

NOTE: CROSS-HATCHED AREAS FREE OF ANODIZE.

SEMICONDUCTOR MOUNTING HOLES
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302 AND 303 SERIES
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Dimensions: in. (mm)

NATURAL AND FORCED
CONVECTION CHARACTERISTICS
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POWER DISSIPATION (WATTS)

THERMAL RESISTANCE
SINK TO AMBIENT (°C/WATT)

With fins oriented vertically in cabinet sidewall applications, 401 and 403 Series heat sinks are
recommended for critical space applications where maximum heat dissipation is required for

high-power TO-3 case styles. Forced convection performance is also exemplary with these
double surface fin types. Semiconductor mounting hole style “F" offers a single centered 0.270 in.
(6.9)-diameter mounting hole (with a 0.750 in. (19.1)-diameter area free of anodize) for mounting

stud-type diodes and rectifiers. Hole pattern “V" available upon request.

COCOO - = s =N

Thermal Performance at Typical Load
Standard Width Overall Dimensions Height Semiconductor Natural Forced Weight
P/N in. (mm) in. (mm) in.(mm) | Mounting Hole Pattern | Convection Convection Ibs. (grams)
401A 4,750 (120.7) 1.500 (38.1) 1.250 (31.8) (1) TO-3 80°C @ 30W 1.5°C/W @ 250 LFM | 0.1500 (68.04)
401F 4.750 (120.7) 1.500 (38.1) 1.250(31.8) | 0.2701in.(6.9)-Dia Hole | 80°C @ 30W 1.5°C/W @ 250 LFM | 0.1500 (68.04)
401K 4,750 (120.7) 1.500 (38.1) 1.250(31.8) None 80°C @ 30W 1.5°C/W @ 250 LFM | 0.1500 (68.04)
403A 4.750 (120.7) 3.000 (76.2) 1.250(31.8) (1)TO-3 55°C @ 30W 0.9°C/W @ 250 LFM | 0.3500 (158.76)
403F 4,750 (120.7) 3.000 (76.2) 1.250(31.8) | 0.2701in. (6.9)-Dia Hole | 55°C @ 30W 0.9°C/W @ 250 LFM | 0.3500 (158.76
403K 4.750 (120.7) 3.000 (76.2) 1.250 (31.8) None 55°C @ 30W 0.9°C/W @ 250 LFM | 0.3500 (158.76)
Material: Aluminum Alloy, Black Anodized.
MECHANICAL DIMENSIONS
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CZYBISHIN SINKS FOR RECTIFIERS AND DIODES

HIGH-PERFORMANCE NATURAL CONVECTION HEAT

NbehoomONADO®O

THERMAL RESISTANCE
SINK TO AMBIENT (°C/WATT)

Stud-Mount

Designed for vertical mounting within a power supply enclosure or equipment cabinet without forced
airflow available. This Wakefield-Vette 441 Series heat sink will dissipate up to 100 watts efficiently in natural
convection with a maximum 55°C heat sink temperature rise above ambient. When applied in a forced

convection environment, the 441K Type will achieve thermal resistance of 0.18°C/W (sink to ambient) at 1000
LFM. Supplied with no pre-drilled device mounting hole pattern.

Nominal Dimensions

Thermal Performance at Typical Load

Standard Width Length Height Semiconductor Weight
P/N in. (mm) in. (mm) in. (mm) Mounting Hole Pattern | Natural Convection | Forced Convection Ibs. (grams)
441K 4.750(120.7) | 5.500 (139.7) | 4.500 (114.3) None 34°C @ SOW 0.30°C/W @ 250 LFM | 1.9700 (893.59)
47°C @ 80W 0.19°C/W @ 600 LFM
Material: Aluminum Alloy, Black Anodized.
NATURAL AND FORCED
MECHANICAL DIMENSIONS . CONVECTION CHARACTERISTICS
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EXTRUDED HEAT SINKS FOR POWER SEMICONDUCTORS

413,

421, &

423 SERIES

Space-saving double surface 413, 421, and 423 Series utilize finned surface area on both sides of the power
semiconductor mounting surface to provide maximum heat dissipation in a compact profile. Ready to install
on popular power components in natural and forced convection applications. Apply Wakefield-Vette Type 126
silicone-free thermal compound or Wakefield-Vette DeltaPad™ interface materials for maximum performance.

LOW-HEIGHT DOUBLE-SURFACE HEAT SINKS FOR
TO-3 CASE STYLES AND DIODES

TO-3; DO-5; Stud-Mount
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LIGHTWEIGHT QUADRUPLE MOUNT HEAT SINK FOR

TO-3

TO-

3 CASE STYLES MEERERIAI

This lightweight high-performance heat sink is designed to mount and cool efficiently one to four TO-3 style
metal case power semiconductors. The Type 435AAAA is the standard configuration available from stock,
pre-drilled for mounting four TO-3 style devices. Increased performance can be achieved with the proper

selection and installation of a Wakefield-Vette Type 175 DeltaPad Kapton™ interface material for each power
semiconductor or, for maximum reduction of case-to-sink interface loss, the application of Wakefield-Vette

Type 126 silicone-free thermal compound.

Nominal Dimensions

Thermal Performance at Typical Load

Standard Width Length Height Semiconductor Weight

P/N in. (mm) in. (mm) in.(mm) | Mounting Hole Pattern | Natural Convection| Forced Convection Ibs. (grams)

435AAAA [4.250 (108.0)[5.500 (139.7) | 4300 (109.2) (4)TO-3 37°C @ 50w 0.38°C/W @ 250 LFM | 1.1500 (521.64)
54°C @ 80W 0.24°C/W @ 600 LFM

Material: Aluminum Alloy, Black Anodized.

MECHANICAL DIMENSIONS

NATURAL AND FORCED

Nominal Dimensions Thermal Performance at Typical Load
Standard Width Length Height “A” Semiconductor Natural Forced Weight
P/N in. (mm) in. (mm) in. (mm) |Mounting Hole Pattern| Convection Convection Ibs. (grams)
413A 4.750(120.7) | 3.000 (76.2) |1.875 (47.6) (1)TO-3 72°C @ 50W | 0.85°C/W @ 250 LFM | 0.6300 (285.77)
413F 4.750(120.7)| 3.000 (76.2) |1.875(47.6) | 0.270in. (6.9)-Dia Hole | 72°C @ 50W | 0.85°C/W @ 250 LFM | 0.6300 (285.77)
413K 4.750(120.7)1 3.000 (76.2) [1.875(47.6) None 72°C @ 50W | 0.85°C/W @ 250 LFM | 0.6300 (285.77)
421A 4.750(120.7)| 3.000 (76.2) |2.625(66.7) (1)TO-3 58°C @ 50W | 0.7°C/W @ 250 LFM 0.6300 (285.77)
421F 4,750 (120.7) [ 3.000 (76.2) |2.625(66.7) [ 0.270in. (6.9)-Dia Hole | 58°C @ 50W | 0.7°C/W @ 250 LFM 0.6300 (285.77)
421K 4.750(120.7) | 3.000 (76.2) |2.625 (66.7) None 58°C @ 50W | 0.7°C/W @ 250 LFM 0.6300 (285.77)
423A 4.750 (120.7)| 5.500 (140.2) | 2.625 (66.7) (1)TO-3 47°C @ 50W | 0.5°C/W @ 250 LFM 1.1700 (530.71)
423K 4.750(120.7) | 5.500 (140.2) | 2.625 (66.7) None 47°C@ 50W | 0.5°C/W @ 250 LFM 1.1700 (530.71)
Material: Aluminum Alloy, Black Anodized.
MECHANICAL DIMENSIONS
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486 & 489 SERIES

HEAT SINKS FOR HIGH-POWER HEX-TYPE
RECTIFIERS AND DIODES

Stud-Mount

These two heat sink types accept industry standard 1.750 in. (44.5) hex-type devices for mounting and
efficient heat dissipation. Each type is provided with a 1.750 in. (44.5) x 2.000 in. (50.8) area on the
semiconductor base mounting surface which is free of anodize.

HIGH-PERFORMANCE HEAT SINKS FOR 30-100W
TO-3; Stud-Mount METAL POWER SEMICONDUCTORS [cAlR: B LRI =5

Need maximum heat dissipation from a TO-3 rectifier heat sink in minimum space? The Wakefield-Vette 431
and 433 Series center channel double-surface heat sinks offer the highest performance-to-weight ratio for
minimum volume occupied for TO-3, diode, and stud-mount metal power semiconductors in the 30- to 100-
watt operating range. Additional interface resistance reduction for maximized overall performance can be
achieved with proper application of Wakefield-Vette Type 126 silicone-free thermal compound.

Nominal Dimensions Thermal Performance at Typical Load
Standard Width Length “A” Height Semiconductor Weight
P/N in. (mm) in. (mm) in. (mm) [Mounting Hole Pattern|Natural Convection| Forced Convection Ibs. (grams)
431K 4.750(120.7)| 3.000 (76.2) | 3.000 (76.2) None 55°C @ 50W 0.40°C/W @ 250 LFM |0.7800 (353.81)
433K 4.750(120.7) | 5.500 (139.7) | 3.000 (76.2) None 42°C @ 50W 0.28°C/W @ 250 LFM | 1.4900 (675.86)
Material: Aluminum Alloy, Black Anodized.
NATURAL AND FORCED
MECHANICAL DIMENSIONS CONVECTION CHARACTERISTICS
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Nominal Dimensions Thermal Performance at Typical Load

Standard Width Length Height Hex Style Mounting Weight

P/N in. (mm) in. (mm) in. (mm) Type Hole Pattern | Natural Convection| Forced Convection Ibs. (grams)

486K 6.250 (158.8) | 6.000 (152.4) | 6.250 (158.8) [1.750 in. Hex None 24°C@ 50W 0.20°C/W @ 250 LFM |4.2100 (1909.66)
86°C @ 250W 0.13°C/W @ 500 LFM

489K 6.250 (158.8) | 9.000 (228.6) | 6.250 (158.8) [1.750 in. Hex None 19°C@ 50W 0.15°C/W @ 250 LFM | 6.1400 (2785.10)
75°C @ 250W 0.10°C/W @ 500 LFM

Material: Aluminum Alloy, Black Anodized.

MECHANICAL DIMENSIONS
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EXTRUDED HEAT SINKS FOR POWER SEMICONDUCTORS

HIGH-POWER HEAT SINKS FOR MEDIUM
R YR AW HEX-TYPE RECTIFIERS AND DIODES

Stud-Mount

Wakefield-Vette Engineering has designed four standard heat sink types for ease of installation and
efficient heat dissipation for industry standard hex-type rectifiers and similar stud-mount power devices:
465, 476, 486, and 489 Series. The 465 and 476 Series shown here are designed for 1.060 in. Hex (465

Type) and 1.250 in. Hex (476 Type). The 476W Type is available pre-drilled for an 0.765 in. (19.4) dia,

2
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PERFORMANCE, LOW PROFILE HEAT SINKS FOR
POWER MODULES & IGBT'S

Nominal Dimensions Thermal Performance at Typical Load
Standard Width Length Height Hex Style Mounting Weight
P/N in. (mm) in. (mm) in. (mm) Type Hole Pattern | Natural Convection | Forced Convection Ibs. (grams)
465K 4.000(101.6) | 5.000(127.0) | 4.000 (101.6) | 1.060 in. Hex None 38°C @ 50W 0.27°C/W @ 500 LFM | 1.9300 (875.45)
476K 5.000(127.0) | 6.000(152.4) | 5.000(127.0) | 1.250in. Hex None 25°C @ 50W 0.19°C/W @ 500 LFM | 2.8200(1279.15)
476W 5.000 (127.0) | 6.000 (152.4) | 5.000 (127.0) | 1.250 in. Hex 0.765in. 25°C @ 50W 0.19°C/W @ 500 LFM | 2.8000 (1270.08)
(19.4) Dia.
Center Mount

Material: Aluminum Alloy, Black Anodized.
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KING SIZE HEAT SINKS FOR
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The 490 Series can be used to mount a single high-power rectifier or a grouping of smaller power
devices. The semiconductor device mounting surface is free of anodize on the entire surface on one
side only; finish overall is black anodize. Use Type 109 mounting brackets (see accessories section) for
mounting to enclosure wall and for electrical isolation. The anodize-free mounting surface is milled for
maximum contact area. The 490 Series Can also be drilled for mounting and cooling IGBTs and other

isolated power modules.

490 SERIES

Nominal Dimensions Thermal Performance at Typical Load
Standard Width Length “A” Height Semiconductor Weight
P/N in. (mm) in. (mm) in. (mm) [Mounting Hole Pattern| Natural Convection Forced Convection Ibs. (grams)
490-35K | 9.250(235.0) | 3.500(88.9) |6.750(171.5) None 84°C @ 200W 0.18°C/W @ 600 LFM | 3.2400 (1469.66)
490-6K 9.250 (235.0) | 6.000(152.4) | 6.750 (171.5) None 60°C @ 200W 0.13°C/W @ 600 LFM | 5.4700 (2481.19)
490-12K | 9.250(235.0) | 12.000 (304.8)| 6.750 (171.5) None 45°C @ 200W 0.09°C/W @ 600 LFM [ 10.6200(4817.23)
Material: Aluminum Alloy, Black Anodized.
NATURAL AND FORCED
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394, 395, & 396 SERIES

Overall Dimensions: in. (mm) Thermal Resistance at Typical Load
Device Base

Standard Length Height Width Mounting Area [Base Mounting | Natural Convection (@sa)" | Forced Convection (@sa)
P/N in. (mm) in. (mm) in. (mm) (mm) Holes (°C/W) (°C/W @ 500 LFMm)
394-1AB |3.000(76.2) [1.500(38.1) | 5.000 (127.0) 101 x 76 4 1.85 0.90
394-2AB | 5.500(139.7) | 1.500 (38.1) | 5.000 (127.0) 101 x 139 6 1.51 0.60
395-1AB | 3.000(76.2) [2.500(63.5) | 5.000 (127.0) 50 x 76 4 1.10 0.50
395-2AB | 5.500(139.7) | 2.500 (63.5) | 5.000 (127.0) 50 x 139 6 0.90 0.32
396-1AB | 3.000(76.2) |1.380(35.1)| 5.000 (127.0) 50x 76 4 1.85 1.07
396-2AB | 5.500(139.7) | 1.380 (35.1) | 5.000 (127.0) 50 x 139 6 1.51 0.64
Note: 1.Thermal resistance values shown are for black anodized finish at 50°C rise above ambient.

MECHANICAL DIMENSIONS
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EXTRUDED HEAT SINKS FOR DC/DC CONVERTERS

557, 558, &

559 SERIES

HEAT SINKS FOR “FULL-BRICK"
DC/DC CONVERTERS

TO-220 and TO-218

TO-220 and TO-218

2
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HEAT SINKS FOR “HALF-BRICK"
DC/DC CONVERTERS

+ Standard mounting hole pattern mates with Vicor  +
DC/DC converters.
+ Aluminum extruded fin construction keeps DC/DC
converter modules cool in both forced and natural
convection applications.

+ Three fin heights, two flow direction options.

FEATURES AND BENEFITS

Black anodized finish standard.

- Integral thermal interface pad option eliminates
need to order and install pad separately.

+ Ordering a single part number with the hardware

kit option provides everything necessary to keep

your converter cool.

750 [19.05]

517, 527, 518,
& 528 SERIES

FEATURES AND BENEFITS

Black anodized finish standard.

Integral thermal interface pad option eliminates
need to order and install pad separately.
+ Ordering a single part number with the hardware

convection applications.

variety of heights.

+ Standard mounting hole patterns mate with the .
majority of “half-brick” DC/DC converters on the market.

+ Aluminum extruded fin construction keeps DC/DC
converter modules cool in both forced and natural

- Vertical and horizontal fin configurations available in a

kit option provides everything necessary to keep

your converter cool.

Natural Convection
Footprint Forced Convection |Power Dissipation (Watts)
Standard Dimensions Height Fin Number | Thermal Resistance | 40°C Rise Heat Sink
P/N in. (mm) in. (mm) | Orientation of Fins | at 300 ft/min (C/W) to Ambient
557-140AB | 4.60(116.8) x 2.40 (61.0) | 1.40 (35.6) | Horizontal 6 13 14
558-75AB | 2.40(61.0)x 4.60(116.8)|0.75(19.1) Vertical 16 1.8 12
559-50AB | 2.40(61.0)x 4.60(116.8)|0.50 (12.7) Vertical 27 2.2 10
Material: Aluminum, Black Anodized
MECHANICAL DIMENSIONS MECHANICAL DIMENSIONS
PRODUCT DESIGNATION PRODUCT DESIGNATION
SERIES 557 -140 - AB - MS4 SERIES 558 - 75 - AB - MS4
HEIGHT HARDWARE KIT QTty
H = 4-40 X 5/16" PHILLIPS HD SEM SCREW, 6 "= AJWI'?F?SI(’;;’?R}EL\‘NPES:ERSEM SCREW, ®
- AN:V,lroc::STTIZ::LA::izN o MATERIAL BLANK = NO FASTENER OPTION 0
558 SERIES 4.600 [116.84]
4.600 [116.84] — .156 [3.96]
557 SERIES Ep—— {1400 558 DIMENSIONS " FuLL RAD Y
DIMENSIONS " Frmone ya
U %) U |
2.400 [60.96]
2.400 [60.96] 2.100 [53.34]
2.100 [53.34]
fl n Intl
150 [381]—‘
— In | L
150 [3.81] ] 500 [12.70] —| |—
125 [3.18)—] |— |~ 1.800 [45.72] —| »
.500 [12.70] —| |— 3.600 [91.44]
|=—1.800 [45.72]
3.600 [91.44] Dimensions: in. (mm)
Dimensions: in. (mm) 1253184 f
MECHANICAL DIMENSIONS 4.609 [117.07]
559 SERIES — |— 156 [3.96]
PRODUCT DESIGNATION DIMENSIONS " FULL RAD TYP
SERIES 559 - 50 - AB - MS4 in /_ [-*55 [3.94]
R ATERPACE TYPE jofroooooooouuoaooanoonTnog— ¢
TR 2400 608 10000000000000000000000000]  -27rtesa
2100 (53341 ]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I]I][_r
FEIGHT rwAE T o jopapanooooopngoooanoooongon
50 = 50" M = M3 X 8mm PHILLIPS HD SEM SCREW, 6 H |
WITH CAPTIVE WASHER _' J
H = 4-40 X 516" PHILLIPS HD SEM SCREW, | 6 -150 [3.81] -270[6.86]
WITH CAPTIVE WASHER
BLANK = NO FASTENER OPTION 0 505 [12.81] — |—
- |— 1.800 [45.72)
iy
|
. L L WU 5o t12.701
Dimensions: in. (mm)
175 [4.45]—‘ [

5

Thermal Performance
Footprint Natural Convection Forced Convection
Standard Dimensions Height Fin Number Power Dissipation (Watts) Thermal Resistance
P/N in. (mm) in.(mm) | Orientation | of Fins | 60°C Rise Heat Sink to Ambient | at 300 ft/min (C/W)
517-95AB | 2.28(57.9) x 2.40 (61.0) | 0.95 (24.1) Horizontal 8 TTW 2.0
527-45AB | 2.28(57.9)x 2.40(61.0) | 0.45(11.4) | Horizontal 11 7W 32
527-24AB | 2.28(57.9)x 2.40 (61.0) | 0.24(6.1) Horizontal 11 5W 58
518-95AB | 2.40(61.0)x 2.28 (57.9) | 0.95 (24.1) Vertical 8 1w 2.0
528-45AB | 2.40(61.0)x 2.28 (57.9) | 0.45(11.4) Vertical 11 W 3.2
528-24AB | 2.40(61.0)x 2.28 (57.9) | 0.24(6.1) Vertical 11 5W 5.8
Material: Aluminum, Black Anodized
517/527 SERIES DIMENSIONS 518/528 SERIES DIMENSIONS
MECHANICAL DIMENSIONS 4X ©.125 (3.18) THRU [~ 2:40160.96] — |— 2.40 160.96] —]
PRODUCT DESIGNATION | v o 5 < _:
.06 [1.52] =
SERIES 517 - 95 - AB - MS4 20T 26 2ol E
SERIES NUMBER THERMAL INTERFACE OPTION PR
517 BLANK = NO THERMAL PAD adl | —I—=
gf; —I—voos g O 5 L 190 4,831 4 260591
528 20 [5.08] ——p-}=—2.00 [50.80] .20 [5.08] —4-}=—2.00 [50.80]  |=—
HEIGHT HARDWARE KIT QTy 2817.11) 061153
95=0.95" H = 4-40 X 5/16" PHILLIPS SEM FASTENER | 4 ‘"‘
45=0.45 005 [13]
24=0.24" M = M3 X 8mm PHILLIPS SEM FASTENER 4
BLANK = NO FASTENER OPTION 0 HEK‘;HT ll || || l| || ‘ OPTIONAL THERMAL-/
MATERIAL OPTIONAL THERMAL/ we 29]-' INTERFACE PAD
A=ALUMINUM INTERFACE PAD
'
[} 24 [6.10]]

95[24.13]

—

Dimensions: in. (mm)

MOUNTING HARDWARE FOR EXTRUDED HEAT SINKS

m TEFLON MOUNTING INSULATORS

Standard Mounting Hipot Rating Weight
P/N Description For Use with Series Hardware Material (VAC) Ibs. (grams)
103 Spool-shaped insulator | 300, 400, 600, 111, 113 #6-32 screw Teflon 1500 0.00012 (0.05)
107 Spool-shaped insulator | 300, 400, 600, 111, 113 [ #6-32 screw, nut| Teflon 5000 0.0034 (1.54)

1 ERIE
03S S —

107 SERIES Fﬂ"é"aﬁ)

64)
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EXTRUDED HEAT SINKS FOR DC/DC CONVERTERS

HEAT SINKS FOR “QUARTER-BRICK”
CEYRET YRS AN /D CONVERTERS

TO-220 and TO-218

Mounting slots accommodate two hole patterns:
1.86" x 1.03" and 2.00" x 1.20", fitting the vast majority

of quarter-brick converters on the market.
Designed for optimum use in forced

convection applications.
Vertical and horizontal fin configurations available in

+ Black anodized finish standard.

Integral thermal interface pad option eliminates

need to order and install pad separately.
+ Ordering a single part number with the hardware
kit option provides everything necessary to keep

your converter cool.

a variety of heights.

Footprint Forced Convection
Standard Dimensions Height Fin Number Thermal Resistance
P/N in. (mm) in. (mm) Orientation of Fins at 300 ft/min (C/W)
537-95AB 2.28(57.9)x 1.45(36.8 0.95 (24.1) Horizontal 8 2.1
537-45AB 2.28(57.9)x 1.45 (36.8 0.45(11.4) Horizontal 13 23
537-24AB 2.28(57.9) x 1.45 (36.8 0.24 (6.1) Horizontal 14 4.2
547-95AB 1.45(36.8) x 2.28 (57.9 0.95 (24.1) Vertical 11 2.2
547-45AB 1.45(36.8)x 2.28 (57.9 0.45(11.4) Vertical 20 2.1
547-24AB 1.45(36.8) x 2.28 (57.9 0.24 (6.1) Vertical 22 3.5
Material: Aluminum, Black Anodized

MECHANICAL DIMENSIONS

537 SERIES DIMENSIONS

|—— 2.280 [57.91] ——]

I-— 1.860 [47.23] —

N

7¥ 395°

070 [1.78]

MACHINED
DEPTH

©.125[@3.17]

Dimensions: in. (mm)

l

I_ HEIGHT
(SEE BELOW)

PRODUCT DESIGNATION
SERIES 537 - 95 - AB - MS4

SERIES NUMBER

HEIGHT

24 = 24"
45= 45"
95 = .95"

THERMAL INTERFACE
(SEE BELOW)

547 SERIES DIMENSIONS

- 395°

2.280 [57.91] ——
I-— 1.860 [47.24] —

1.450 [36.83]

pa

THERMAL INTERFACE
(SEE BELOW)

1.030 [26.16]
@.125 [@3.17]
.070[1.78]
MACHINED

HEIGHT
(SEE BELOW)

T

THERMAL INTERFACE TYPE

BLANK = NO THERMAL PAD

I

MATERIAL

A = ALUMINUM

HARDWARE KIT QTY
M = M3 X 8mm PHILLIPS HD SEM SCREW, 4
WITH CAPTIVE WASHER
H =4-40 X 5/16" PHILLIPS HD SEM SCREW, 4
WITH CAPTIVE WASHER
BLANK = NO FASTENER OPTION 0

FINISH

B = BLACK ANODIZE

DEPTH




BONDED FIN HEAT SINKS

High Fin Density Heat Sinks for Power Modules,
IGBTS, Relays

Custom Bonded Fin Heat Sinks & Assemblies

maxiTHERM-HD3*™ Bonded Fin Forced
Convection Series #1

maxiTHERM-HD3*™ Bonded Fin Forced
Convection Series #2

100-101
102

103

104

Wakefield-Vette offers a variety of natural and forced convection bonded fin heat sink
assemblies. Configurable in a variety of ways, they are reliable, cost effective, and highly
efficient thermal management solutions for high power and densely packaged applications,
even in demanding shock and vibration environments. Bonded fin heat sinks are used when

the required combination of large heat sink size, tall fins and high fin density make simple

extrusions impractical.

We offer these products in our standard catalog and also custom fabricated to meet a
customer's needs.

SJINIS 1V3H NI4 dIdaNo4d
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HEAT SINKS

BONDED FIN L ——— P
HEAT SINKS wakefield-vette wakefield-vette

HIGH FIN DENSITY HEAT SINKS FOR POWER MODULES, IGBTS, RELAYS

HIGH PERFORMANCE HEAT SINKS FOR POWER MODULES,
IGBTS AND SOLID STATE RELAYS

510, 511 & 512 SERIES

Height -I(—(gzgnaTFesig?Egg(Z Standard P/N, Finish Thermal Resistance at Typical Load
- g - yp Black Gold Length Natural Convection (@sa) | Forced Convection (@sa) Weight
Milled Base!™ |Nonmilled Base®| Natural Forced Anodized Iridite in. (mm) °CW) °CW) Ibs. (grams)
Standard Catalog P/N®| Nonmilled| Base Width Length (“M Series") (“U” Series) Convection®|  Convection® . -
Milled Basel Base? | in.(mm) | in.(mm) | in.mm) | in.(mm | (CW) |CCW@ 100 ChM) 3951308 | 392-180AC | 7,087 (130.0) 043 0116100 | 6636 (301009)
510-3M 510-3U | 7.380(187.452)| 3.000(76.2) | 3.106(78.9) | 3.136(79.7) 0.56 0.088 392-300AB | 392-300AG |11 811(@05 3) 0.33 0.08 @ 100 CFM 10420((4726 51))
510-6M 510-6U |7.380(187.452)| 6.000(152.4)| 3.106(78.9) | 3.136(79.7) 0.38 0.070 i i : : i i
510-9M 510-9U |7.380(187.452)| 9.000(228.6)| 3.106(78.9) | 3.136(79.7) 0.29 0.066
510-12M 510-12U | 7.380 (187.452) [12.000 (304.8)| 3.106(78.9) | 3.136(79.7) 0.24 0.062
510-14M 510-14U | 7.380 (187.452) | 14.000 (355.6)| 3.106(78.9) | 3.136(79.7) 0.21 0.059 MECHANICAL DIMENSIONS NATURAL AND FORCED
511-6M 511-6U | 5.210(132.33) | 6.000(152.4)| 2.350(59.7) | 2.410(61.2) 0.65 0.068 4125 (%50
511-9M 511-9U | 5.210(132.33) | 9.000(228.6)| 2350 (59.7) | 2.410(61.2) 0.56 0.060 392 SERIES (1048) " 3150 AIR FLOW (CFM)
511-12M 511-12U | 5210(132.33) [12.000 (304.8)| 2350(59.7) | 2.410(61.2) 0.45 0.045 (EXTRUSION PROFILE 5658) | er ) 0 50 100 150 200
512-3M 512-3U | 7.200(182.88) | 3.000(76.2) | 2.350(59.7) | 2.410(67.2) 0.90 0.120 | 82)x(39) : 100 05
512-6M 512-6U | 7.200(182.88) | 6.000 (152.4)| 2.350(59.7) | 2.410(61.2) 0.65 0.068 11T 1] . A
512-9M 51290 | 7.200(182.88) | 9.000 (228.6)| 2350 (59.7) | 2.410(61.2) 0.56 0.060 oou ~ T convednon A g
512-12M 512-12U | 7.200(182.88) |12.000 (304.8)| 2.350(59.7) | 2.410(61.2) 0.45 0.045 I 0285 %0.125 9 292120 (1 MOD) 13/ / { S
o) o s S e [ T . 2
z 80 [+ 392-300 (3 MOD) / 04 o
511 Series (Extrusion Profile 6438-1) 4528 o2 at 1 7 w <
510 SERIES 510 Series (Extrusion Profile 5113) 511 AND 512 SERIES 512 Series (Extrusion Profile 6438-2) (115.0) S35 xs Y / L g Z
Series| A B Flatness Series A B C Flatness (135.8) T 0 A os S5
510-U | 0.216 (5.5) | 3.136 (79.7) | 0.006 in/in. (0.15 mm/mm) | |511-U 512-U | 0.250 (6.4) | 2.410 (61.2) [0.372(9.4)| 0.006 in./in. (0.15 mm/mm) ad 4 N
510-M | 0.165 (4.2) | 3.106 (78.9) | 0.002 in/in. (0.05 mm/mm) | |511-M 512-M | 0.220 (5.6) | 2.350 (59.7) | 0.342 (8.7)| 0.002 in./in. (0.05 mm/mm) 22 av, choRcED ] u
E% N ‘, / 392-120 (1 MOD) 2 ;
MECHANICAL DIMENSIONS 3% 4 4 7 31500000 J 0o = Q
. Sw 392-180 (3 MOD) . g =
0364 (9.2) S A — . . . (110.0) <z 4 392-300 (3 MOD) fc
‘1 r ‘ﬁ }- 031279 | Dimensions: in. (mm) 2= S Y =3
¢ | | | é / (L / &
0.245 i 20 HH#ALA h - —— 0.1 <
g (62) a — T ™ =
g s Swa z
_ i = // 8
| 7-# =

JEERN.
- - ‘
4171: . | b 4125 (1008 — ‘ | - “c” 0 0.0
“A” FOR SERIES 4%1 5.200 (132.1) ———| | Weight | : i ; | .
511
p————————  7.380(187.5) 4 Weight Fon;&zmss _+_<~,_ 7.200 (182.9) H §11-4.53 Ib/it i (WATTS)

6.56 Ibfit §12-5.13 b/it

Dimensions: in. (mm)

NATURAL AND FORCED
CONVECTION CHARACTERISTICS

NATURAL AND FORCED
CONVECTION CHARACTERISTICS

0 510 SERIES DISTRIBUTED LOAD $11 and 512 SERIES DISTRIBUTED LOAD

20

5 08
z —
= os — E 10 P
b3 B 2 on
4 — ] . P
o 05 2 050 | NATURAL
2 — 5 CONVECTION
° 03 NATURAL 2 o (50°C RISE)
Z =T~ CONVECTION w 50 CFM
o 02 (50°C RISE) Q= 020
w3 23 100 CFM | —]
E o 50 CFM % o "\ \r\
<= 2=~ o010
& 100 CFM R ] -
g o — £ 0% ™~ [T ronceo
& — H 2 i CONVECTION
% oos8 FORCED 3
S o (][] CONVECTION g oo
T o005 £ 602
T o004

0.03 0,01

1.0 20 30 40 50 60 7080 100 120 10 20 30 40 50 6080 100 120

HEAT SINK LENGTH {INCHES)
AP FOR 12 INCH LENGTH @ 100 CFM = 0.15 IN. H,O

HEAT SINK LENGTH (INCHES)
4P FOR 12 INCH LENGTH @ 100 CFM = 0 1 IN. H,O

NOTES:

1. Precision-milled base for maximum heat
transfer performance (flatness 0.002 in./in.)

4. Forced convection heat dissipation for
distributed heat sources at 100 cubic feet

2. Nonmilled base flatness: 0.006 in./in. per minute, shrouded condition.

3. Natural convection heat dissipation for 5. Standard models are provided without finish.

100 distributed heat sources at 50°C rise. 101
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CUSTOM BONDED FIN HEAT SINKS & ASSEMBLIES

Wakefield-Vette offers an extensive line of natural convection and forced convection custom bonded fin
heat sinks assemblies. Configurable in a variety of ways, they are reliable, cost effective, and highly efficient
thermal management solutions for high power and densely packaged applications, even in demanding
shock and vibration environments.

MECHANICAL DIMENSIONS | [ (7P Fin Pieh
-—»‘ -+— (FT) Fin Thickness
MOUNTING LEG os0
(EXTRUSION PROFILE 8930) (s felgne 80
(EXTRUSION PROFILE 8120)
03135
32 [ L
vy ] | (T) Thickness
}*(31 s)*| ‘ T
W)
| Width |
Dimensions: in. (mm)
BONDED FIN BASES Thermal Resistance °C/W

Base

Extrusion Max # | Natural Convection | Forced Convection

Profile No. W T FT FP Fins H=2" H=4" H=2" H=4"
8711 2.800 (71.1) 0.520(13.2) .050(1.3) | 0.275(5.4) 10 1.360 0.830 0.459 0.277
8731 3.615(91.8) 0.575 (14.6) .050(1.3) | 0.239 (6.1) 15 1.110 0.685 0.281 0.168
8546 4.000 (101.6) | 0.500(12.7) .050 (1.3) | 0.200(5.1) 20 1.330 0.823 0.215 0.144
8737 4.425(112.4) | 0.650(16.5) .050(1.3) | 0.238(6.0) 18 0.937 0.580 0.233 0.140
8119 4.750(120.7) | 0.500(12.7) .050(1.3) | 0.288(7.3) 16 0.880 0.539 0.222 0.157
8712 5.000 (127.0) | 0.530(13.5) .050(1.3) | 0.198 (5.0) 25 1.122 0.692 0.170 0.101
8732 5.650 (143.5) | 0.500(12.7) .050(1.3) | 0.200 (5.1) 28 1.011 0.625 0.152 0.090
8556 6.000 (152.4) | 0.500 (12.7) .050(1.3) | 0.250 (6.4) 24 0.751 0.438 0.153 0.107
8542 6.620 (168.1) | 0.500(12.7) .050(1.3) | 0.200 (5.1) 33 0.880 0.519 0.122 0.082
8671 7.230(183.6) | 0.550(14.0) 050 (1.3) | 0.239(6.1) 30 0.655 0.399 0.123 0.086
8823 7.440 (189.0) | 0.525(13.3) .050(1.3) | 0.200 (5.1) 37 0.820 0.500 0.118 0.070
8734 7.500(190.5) | 0.560(14.2) 050 (1.3) | 0.400(10.2) 19 0.550 0.310 0213 0.130
8545 8.000 (203.2) | 0.500(12.7) .050 (1.3) | 0.200(5.1) 40 0.591 0.353 0.095 0.053
8709 8.327(211.5) | 0.400(10.2) .050(1.3) | 0.215(5.5) 37 0.507 0.310 0.081 0.048
8715 8.780(223.0) | 0.600(15.2) .050(1.3) | 0.270(6.9) 28 0.384 0.231 0.106 0.063
8707 10.00 (254.0) | 0.550(14.0) .050(1.3) | 0.238(6.0) 42 0.361 0.220 0.071 0.042
8121 10.78 (273.8) | 0.560 (14.2) .050(1.3) | 0.238(6.0) 45 0.348 0.209 0.065 0.040
8733 12.60(320.0) | 0.600(15.2) .050 (1.3) | 0.207(5.3) 60 0.383 0.235 0.075 0.030
8714 14.00 (355.6) | 0.525(13.3) .050(1.3) | 0.250(6.4) 56 0.275 0.168 0.053 0.032
8735 15.00 (381.0) | 0.625(15.9) .050(1.3) | 0.250 (6.4) 60 0.264 0.161 0.049 0.030

NOTES:

1. Natural and forced convection thermal resistances based on 6.000 in. length for profiles less than 8.000" wide.

. Natural and forced convection thermal resistances based on 12.000 in. length for profiles 8.000" wide and greater

2
3. Forced convection thermal resistance based on 500 LFM, shrouded, horizontal. distributed heat load.
4. Forced convection bonded fin assemblies use standard “muffin” fans.

5

. Dimensions shown are as extruded. To improve flatness across the width, bases can be machined.
Machined base thickness will be reduced.

Order Guide - Example Part Numbering Order Guide*
Example Part Number - BE8546-1200-U4W BEXXXX - XX - X X X

BE8546 = Bonded fin base extrusion profile identifier |
Length (inches; 12.00 shown, two decimal point assumed) Mounting options (L or W)
Finish (G = Gold Chromate, U = Unfinished) Fin Height (inches)
) I Finish (G or U)
Length (inches, up to 36)
Mounting Options (L = Mounting Legs, W = No Mounting Legs) BASE EXTRUSION
PROFILE NUMBER

Fin Height (4 inches shown)

Contact Wakefield-Vette Thermal Solutions for additional standard profile options at 603-635-2800 / sales@wakefield.com

L r— BONDED FIN
wakefield-vette HEAT SINKS

maxiTHERM-HD*" BONDED FIN FORCED CONVECTION SERIES #1

maxiTHERM-HD3" Bonded Fin Forced Convection Series #1 heat sinks provide more effective
cooling per cubic inch of space compared to extruded heat sinks. Exceptionally low thermal
resistance values in forced convection applications are achieved with “Series #1" models, as low as
0.024°C/W for a double unit employing 2 fans. Mounting hole pattern is 4.125 in. sq. for standard
120 mm axial ("box") fans. These heat sinks are ideal for a variety of high power applications, even in
the most demanding shock and vibration environments.

SERIES #1 (5.25" TALL ASSEMBLY)

Standard Dimension (in inches) Thermal
maxiTHERM-HD3" | Muffin Perimeter Resistance
Package Series #1 Fan (S) “A" “B" “cr (in inches) °C/W
1A 1 7.000 (177.8) | 2.500 (63.5) 4.500 (114.3) 742.5(18859.5) 0.10
1B 1 9.500 (241.3) | 3.750(95.3) 7.000 (114.3) 1515.0(38481.0) 0.09
1C 1 12.000 (304.8) | 5.000(127.0) | 9.500 (114.3) 1567.5(39814.5) 0.07
1D 1 14.500 (368.3) | 6.250(158.8) | 12.000 (114.3) 1980.5 (50304.7) 0.05
1E 2 14.590 (370.6) | 6.000 (152.4) | 12.000 (114.3) | 4536.0(115214.4) 0.028
1F 2 16.590 (429.0) | 7.000(177.8) | 14.000 (114.3) | 5292.0 (134416.8) 0.025
1G 2 18.590(472.2) | 8.000(203.2) | 16.000 (114.3) | 60.48.0 (153619.2) 0.024
1z NON-STANDARD LENGTH
/7 NON-STANDARD CONFIGURATION & LENGTH

Refer to the following page for ordering information.

SERIES #1 SERIES #1 SERIES #1

SINGLE FAN DOUBLE FAN DOUBLE FAN
FORCED CONVECTION FORCED CONVECTION FORCED CONVECTION
(CUSTOM)
MECHANICAL DIMENSIONS
SERIES #1 SERIES #1
SINGLE FAN FORCED CONVECTION DOUBLE FAN FORCED CONVECTION
f A
—~— =130
A [~ 5250 —= ’ I‘— B-"r“ B—
=~ 1.000 s T T

s2%0 1 ~— B_—I<_1 BA:!_

+ ° [N -
\
( ° % N__6-32 8 Pics
o —
632 ‘
4 Plcs %
4750 Y )
6.000 ” N 45 Dia.
7.250 2Plcs 10.780
s : { ° B —7 12.000
1250Typ| © Q o—} 13.280
4125 r‘ s !

.281 Dia.

4125

Thru 6 Pics % _l
c i Fim T !
1250Typ | © aQ o——1 |
F 281 Dia,
Thru 6 Ples
4125 C J

NOTES:

1. Standard muffin fans not included, order separately.

103
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maxiTHERM-HD*" BONDED FIN FORCED CONVECTION SERIES #2

maxiTHERM-HD3" Bonded Fin Natural Convection Series #2 heat sinks are designed for a

variety of high power applications. These heat sinks are ideal even in the most demanding shock
and vibration environments. Standard heat sink lengths range from 7.000 in. (177.8 mm) to 18.590 in.
(472.2 mm) and the overall height is 3.130 in. (79.5 mm). Custom lengths, mounting options, and other
configurations can be accommodated.

SERIES #2 (3.13" TALL ASSEMBLY)

Dimension (in inches) Thermal
maxiTHERM-HD3" Perimeter Resistance
Package Series #2 “A” “B" (ininches) °C/W
2A 4.500(114.3) | 1.250(31.8) | 427.5(10858.5) 0.41%*
2B 9.500(177.8) | 2.500(63.5) | 665.0(16891.0) 0.38**
2C 9.500 (241.3) | 3.750(95.3) | 902.0(22910.8) 0.35%*
2D 12.000 (304.8) | 5.000 (127.0) | 1140.0 (28956.0) 0.33**

27 NON-STANDARD LENGTH
ZZ  NON-STANDARD CONFIGURATION & LENGTH

SERIES #2
NATURAL CONVECTION

SERIES #2 NATURAL CONVECTION
(CUSTOM)

ORDERING INFORMATION
BEg- -+ -+ -

— T T —L MODIFIER

NNNN  Factory issued number for modification
to customer requirements.

PLATING OPTIONS

Gl Gold Iridite
Cl Clear Iridite
N No Plating (Wash & Etch)

MOUNTING OPTIONS

L Mounting Legs
F Fan Brackets & Mounting Legs (series #1 only)
MECHANICAL DIMENSIONS w No Brackets or Legs

PACKAGE LENGTH (“A” Dimension)

|-—————— A SERIES #1 (5.25" tall assembly)
q l=— 1.000 PN LENGTH
1A 7.000"
- f( B | B | 1B 9.500"
o o o 1C 12.000"
1D 14.500"
—1 1E 14.590"
4.750 1F 16.590"
5.500 1G 18.590"
J 6.750 1z non-standard lengths (Note 2)
L Y4 non-standard configuration & length
° hY ° PACKAGE LENGTH (“A” Dimension)
[ \_ 281 Dia. Thru SERIES #2 (3.13" tall assembly)
625 Typ & Pics PN LENGTH
2A 4.500"
2B 7.000"

2C 9.500"
NOTES: 2D 12.000"

2z non-standard length (Note 2)

1. All non-standard parts must have a modifier. zZ non-standard configuration & length
2.1Z and 2Z denoting non-standard lengths should only be used for BASE EXTRUSION NUMBER
non-standard "A” dimensions. Part # must contain a modifier. BE8119 Base profile identifier (SINGLE)

*3. When 105 CFM fan (s) used — fan mounting hole pattern for BE8121 Base profile identifier (DOUBLE)

standard axial ("muffin”) fan.

**4. Natural convection based on 50°C heat sink temperature rise
above ambient.

wakefield-vette.com
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PRECISION CLAMP HEAT SINKS

Precision Compression Mounting Clamp Systems

132/133 Series High-performance Heat Sinks For
Compression Type Devices

108-112

112-113

Wakefield-Vette compression pack heat sink and clamp systems provide customers with
the complete system solution for proper installation and heat dissipation for high-power
compression pack semiconductors. These high-quality mounting clamp assemblies are the
industry standard for mounting, compressing, and clamping press-pack SCR, thyristors,
rectifiers, and other high power disc packaged devices. Devices of these styles are most
commonly found in power distribution equipment, industrial controls, transportation
systems, and power supply and conversion systems.

A clamp system consists of a crossbar and a spring assembly. The crossbar is a steel bar with
two threaded rods installed in it. The rods are generally knurled and cold rolled into the bar
to ensure proper fit. The cross bar assembly is covered in an epoxy coating which acts as an

electrical insulator to ensure the devices are properly grounded. The crossbar is installed
through the center web of the heat sink and sits in a channel surrounded by fins needed for
thermal performance.

On the back of the heat sink, a puck style device is installed and then the spring assembly is
installed in the threaded rods of the crossbar. By tightening the nuts on the spring assembly,
a compression force is applied to the center of the puck. Each spring assembly has a force
gauge integrated into it to ensure ease of assembly and consistency of force applied to the
many devices used in a system.

The cross bar assembly is available in various lengths to meet the various needs of the
industry. All components for device mounting are available separately for all standard
compression requirements from 800 Ibs. to 16,000 Ibs.

SYNIS LV3H dINV1D NOISIDIUd
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PRECISION COMPRESSION MOUNTING CLAMP SYSTEMS

Wakefield-Vette compression pack heat sinks and clamp systems provide electrical and industrial equipment manufacturers
with complete system solutions for proper installation and heat dissipation for high-power compression pack semiconductor.
All components for device mounting and cooling are available separately for all standard compression requirements from
800 Ibs (362.9 kg) to 16,000 Ibs (7,257.5 kg) force in both natural and forced convection applications.

//——_— \
wakefield-vette
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COMPRESSION MOUNTING CLAMP ASSEMBLIES FOR
SEMICONDUCTORS TO 2.25 IN. (57.2 MM) DIAMETER

Clamp Assembly Maximum Clamping Force Maximum Diameter (Ref) Crossbar Stud Centerline
Series Force Range Power Disc Device to Centerline Dimension
130 Series 800 Ibs (362.9 kg) - 2,000 Ibs (907.2 kg) 2.25in.(57.2 mm) 2.7501n. (69.9 mm) Ref
139 Series 3,000 Ibs (1,360.8 kg) and 5,000 Ibs (2,268.0 kg) 3.50in. (88.9 mm) 4.000 in. (101.6 mm) Ref
143 Series 1,000 Ibs (453.6 kg) - 6,000 Ibs (2,721.6 kg) 3.50in. (88.9 mm) 4.000in. (101.6 mm) Ref
144 Series 1,000 Ibs (453.6 kg) - 6,000 Ibs (2,721.6 kg) 4.00in. (101.6 mm) 4.625in. (117.5 mm) Ref
145 Series 2,000 Ibs (907.2 kg) - 10,000 Ibs (4,535.9 kg) 4.50in. (114.3 mm) 5.500in. (139.7 mm) Ref
146 Series 8,000 Ibs (3,628.8 kg) - 16,000 Ibs (7,257.5 kg) 5.25in. (133.4 mm) 6.000 in. (152.4 mm) Ref
131/132/133 Series High-Performance Press Pack Heat Sinks

These high-quality mounting clamp assemblies are the

worldwide standard for mounting, compression, and clamping

press-pack SCR, thyristor, rectifier, and other high power disc

packaged devices utilized in power distribution equipment,
industrial controls, transportation systems, and power supply
and conversion systems.

Clamp assemblies will accommodate devices with overall

case diameters to 5.25in. (133.4 mm) maximum. Vertical
device mounting space available for assemblies is determined
by selecting an appropriate series crossbar by length

which, when a series spring assembly is selected (based on
maximum clamping force required), will provide the necessary
vertical clearance space. For the 130 and 139 Series, this
determination is made by subtracting the chosen spring
assembly “Z" dimension (refer to dimensional tables) from the
crossbar assembly “X” dimension minimum and maximum
values, to calculate the available device mounting space
clearance for the particular assembly combination. Spring
assembly “Z" dimension is the dimension measured from

the spring assembly device mounting surface to the spring
assembly top surface. Some series have fixed dimensions for

alpha characters. All spring assemblies are designed with a

Max SCR DIA Clamp Series Force Range Extrusion Profile
101.6 mm ALL 800 - 16000 LBS XX7151
84 mm ALL 800 - 16000 LBS XX6351
63 mm ALL 800 - 16000 LBS XX5735
144 800 - 6000 LBS XX5360
143 800 - 6000 LBS XX10239
144 800 - 6000 LBS 016235
144 800 - 6000 LBS 014442
143 800 - 6000 LBS XX3529
143 800 - 6000 LBS XX5730
143 800 - 6000 LBS 014191
143 800 - 6000 LBS XX3849
50 mm 143 800 - 6000 LBS XX5733
143 800 - 6000 LBS XX3559-2
143 800 - 6000 LBS XX5736
143 800 - 6000 LBS XX3561-2
143 800 - 6000 LBS XX5732
143 800 - 6000 LBS XX5731
143 800 - 6000 LBS XX3560-2
143 800 - 6000 LBS 013450
143 800 - 6000 LBS XX4554
143 800 - 6000 LBS XX5331
143 800 - 6000 LBS 003537
143 800 - 6000 LBS XX5306
40 mm 143 800 - 6000 LBS 014779

force indicator gauge.

COMPRESSION MOUNTING CLAMP ASSEMBLIES FOR

SEMICONDUCTORS TO 2.25 IN. (57.2 MM) DIAMETER

298"
(60.4) REF —=

MECHANICAL DIMENSIONS
3.75
(95.3) REF

2.75
(69.9)REF

Y "
(865 REF |

130 SERIES CROSSBAR
800 Ib - 2,000 Ib (362.8 kg - 907.2 kg)
Crossbar Device Mounting, Surface to Spring Assembly
Top Surface Dimension

“X" Dimension
Model Min. Max. Weight
No. in. (mm) in. (mm) Ibs. (grams)
130-A 1.74 (44.2) 2.12(53.8) 0.4 (181.44)
130-B 2.05(52.1) 2.43(61.7) 0.418 (189.60)
130-C 2.36(59.9) 2.74(69.6) 0.427 (193.68) 0.40 DIA
130-D 2,67 (67.8) 3.05(77.5) 0.437(198.22) {10.2) REF
130-E 2.98 (75.7) 3.36(85.3) 0.447 (202.76)
130-F 3.29(83.6) 3.67(93.2) 0.461 (209.11) /
130-G 3.60(91.4) 3.98 (101.1) 0.476 (215.91) fe———
130-H 3.91(99.3) 4.29 (109.0) 0.486 (220.45) 0.04 EPOXY |
130 4.22(107.2) 4.60 (116.8) 0.497 (225.44) (1.0) COATING
130-K 453 (115.1) 491 (124.7) 0.51(231.33)
130-L 4.34(122.9) 522 (132.6) 0.52(235.87)
130-M 5.15(130.8) 5.53(140.5) 0.534 (242.22)
130-N 5.46 (138.7) 5.84(147.3) 0.544 (246.75) f
130-P 5.77 (146.6) 6.15(156.2) 0.559 (253.56) Dimensions: in. (mm)

Sy ///’
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COMPRESSION MOUNTING CLAMP ASSEMBLIES FOR
SEMICONDUCTORS TO 3.50 IN. (88.9 MM) DIAMETER

130 SERIES SPRING ASSEMBLY

Model No. of "Z" Dim. Max Force Weight

No. Leaves in. (mm) Ib. (kg) Ibs. (gms) 1. Spring assemblies are stainless steel leaves with a

1301 2 0.90 (22.9) 2,000(907.2) | 0.331 (150.14) force indi(_:ator gauge, except the lowest cost Type

130-2 2 0.50 (12.7) 800 (362.8) 0.19(86.18) 130-1 spring assemblly manufactured from

130-3 3 061 (15.5) 1,200 (544.3) 0.219 (99.34) automotive grade stainless steel.

130-4 4 0.72(18.3) 1,600 (727.8) | 0.333(151.05) Order Guide: Dimensions:

130-5 5 0.83 (21.1) 2,000(907.2) |0.408(185.07) Order Crossbar and Spring Assembly in. (mm)
separately by type number from table.  Ib. (kg)

139 SERIES CROSSBAR
3,000 Ib - 5,000 Ib, (1,360.8 kg - 2,268.0 kg), Crossbar Device Mounting, Surface to Spring Assembly, Top Surface Dimension

139-3 SERIES CROSSBAR - 3,000 LB (1,360.8)

139-5 SERIES CROSSBAR - 5,000 LB (2,268.0)

"X" Dimension "X" Dimension
Model Min Max Weight Model Min Max Weight
No. in. (mm) in. (mm) Ibs. (grams) No. in. (mm) in. (mm) Ibs. (grams)
139-3A 1.52(38.6) 1.89 (48.0) 0.689 (312.52) 139-5A 1.52(38.6) 1.89 (48.0) 0.94 (426.38)
139-3B 1.83(46.5) 2.21(56.1) 0.7 (317.51) 139-5B 1.83(46.5) 2.21(56.1) 0.96 (435.45)
139-3C 214 (54.4) 2.52 (64.0) 0.706 (320.24) 139-5C 214 (54.4) 2.52 (64.0) 0.98 (444.52)
139-3D 2.45(62.2) 2.83(71.9) 0.721 (327.04) 139-5D 2.45(62.2) 2.83(71.9) 1.01 (458.13)
139-3E 2.77 (70.4) 3.14.(79.8) 0.732 (332.03) 139-5€ 2.77 (70.4) 3.14(79.8) 1.02 (462.66)
139-3F 3.08 (78.2) 3.45 (87.6) 0.741(336.11) 139-5F 3.08 (78.2) 3.45(87.6) 1.033 (468.56)
139-3G 3.39(86.1) 3.77 (95.8) 0.762 (345.64) 139-5G 3.39 (86.1) 3.77 (95.8) 1.053 (477.63)
139-3H 3.70(94.0) 4.08 (103.6) 0.773 (350.63) 139-5H 3.70(94.0) 4.08 (103.6) 1.074 (487.64)
130-3) 4.01(101.9 4.39(111.5) 0.784 (355.62) 139-5) 4.33(101.9) 4.39(111.5) 1.064 (482.62)
139-3K 4.33(110.0) 4.70(119.4) 0.79 (358.34) 139-5K 4.33(110.0) 4.70(119.4) 1.075 (487.61)
139-3L 4.64(117.9) 5.01(127.3) 0.793 (359.70) 139-5L 4.64(117.9) 5.01(127.3) 1.088 (493.51)
139-3M 4.95(125.7) 5.33(135.4) 0.796 (361.06) 139-5M 4.95(125.7) 5.33(135.4) 1.102 (499.86)
139-3N 5.26 (133.6) 5.64 (143.3) 0.832(377.39) 139-5N 5.26 (133.6) 5.64 (143.3) 1.11 (503.49)
139-3P 5.57(141.5) 5.95(151.1) 0.838(380.11) 139-5p 5.57(141.5) 5.95(151.1) 1.171(531.16)
CROSSBAR HEIGHT AND WIDTH 139 SERIES SPRING ASSEMBLY
Series Height "A" Reference Width “B” Model Number of | "Z" Dimension | Maximum Force
Number in. (mm) Reference in. (mm) Number Leaves in. (mm) Ib. (kg)
139-3 0.72(18.3) 0.95 (24.1) 139-1 1 0.87(22.1) 3,000 (1,360.8)
139-5 1.02 (25.9) 0.83(21.1) 139-2 2 1.25(31.8) 5,000 (2,268.0)
Order Guide: Dimensions:
MECHANICAL DIMENSIONS Order Crossbar and Spring Assembly in. (mm)
475 separately by type number from table.  Ib. (kg)
¥ CI—
(120.7)
400
|g————— REF ————o»4 1.00
(101.6) | (25.4)
| SPRING
h b
L . | g J_. BOTTOM EDGE OF LEAF
T—F B e
0.40 . REFEREN I
102 ™ PEF LY T X NUMERALS 1,2, &3
’ INDICATE 1000-LB
INCREMENTS PER LEAF

4.83

(122.7) '

Dimensions: in. (mm)

0.04 EPOXY
{1.0) COATING
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PRECISION COMPRESSION MOUNTING CLAMP SYSTEMS

COMPRESSION MOUNTING CLAMP ASSEMBLIES FOR COMPRESSION MOUNTING CLAMP ASSEMBLIES FOR
{EERT S U eV ICONDUCTORS TO 3.50 IN. (88.9 MM) DIAMETER SEMICONDUCTORS TO 4.00 IN. (101.6 MM) DIAMETER [RLEZIS 31U 35
143 SERIES CROSSBAR 144 SERIES CROSSBAR MECHANICAL DIMENSIONS
2,000 Ib - 6,000 Ib (907.2 kg - 2,721.6 kg) 1,000 Ib - 6,000 Ib (453.6 kg - 2,721.6 kg)
Crossbar Device Mounting, Surface to Spring Assembly, Top Surface Dimension Crossbar Device Mounting, Surface to Spring Assembly ST STLHEX NUT /_\THI READ LENGTH
"X" Dimension Overall Top Surface Dimension
" " 1.00
Model Min Max Height "H" Weight "X" Dimension SWIVEL WASHER (25.4)
No. in. (mm) in. (mm) in. (mm) Ibs. (grams) Model ~ Min ~ Max Weight
143 A 130 (33.0) 1.80 (45.7) 468(1189) | 1.100(49895) No-. in. (mm) in. (mm) Ibs. (grams) e 550(139.7) REF ——
143-B 1.86 (45.7) 2.30 (58.4) 5.18(131.6) 1.125(510.29) 144-A 1.50 (38.1) 2.00 (50.8) 1.231 (558.37) 052 e 463
143-C 2.30(58.4) 2.80(71.1) 5.68 (144.3) 1.150 (521.63) 144-B 2.00(50.8) 2.50(63.5) 1.262(572.43) (132 ors . 78
143-D 2.80(71.1) 3.30(83.8) 6.18 (157.0) 1.175(532.97) 144-C 2.50 (63.5) 3.00 (63.5) 1.285 (582.87) _t % omen
143-E 3.30(83.8) 3.80 (96.5) 6.68 (169.7) 1.200 (544.31) 144-D 3.00(76.2) 3.50(88.9) 1.310(594.21) 3 @54 BOTTOM EDGE OF
143F 3.80(96.5) 430 (109.2) 718(1824) | 1.225(555.65) 144°¢ 350(889) 400(1016) | 1352(613.26) T e : LERF UReD S
143-G 4.30(109.2) 4.80(121.9) 1.68(195.1) 1.250 (566.99) 1[25 : REFERENCE POINT,
143-H 4.80(121.9) 530 (134.6) 8.18(207.8) 1.275(578.33) 144 SERIES SPRING ASSEMBLY o0 e 242 0in REF WNERALS 0245
143-) 530 (134.6) 5.80 (147.3) 8.68 (220.5) 1.300 (589.67) Model Clamping Force Range Weight @ ok 004 EPOXY INCREMENTS,
143K 5.80(147.3) 6.30 (160.0) 9.18(233.2) 1325 (601.00) N b. (k Ibs. (eram 1.0) COATING ZERO SETTING FOR
143-L 6.30 (160.0) 6.80 (172.7) 9.68 (245.9) 1350 (612.35) o - (k8) = (grams) SPACT ALLOWED BorH LEas OF
: : : : : ' ' ‘ 1442 1,000 (453.6) - 6,000 (2,721) | 1.772(803.77) §R0ULD BE AS
SHOWN.
143 SERIES SPRING ASSEMBLY . ’ Order Guide: Dimensions: 038 cgp o 552, peF —— . e
Model | Number of | Max. Clamping Weight Order Crossbar and Spring Assembly  in. (mm) 28) 249
Number | Leaves Force Ib. (kg) Ib. (grams) separately by type number from table.  Ib. (kg) . . .
1432 2 6,000 2,721.6) | 0.813(368.77) Dimensions: in. (mm)
Order Guide: Dimensions:
Order Crossbar and Spring Assembly in. (mm)
separately by type number from table.  Ib. (kg) COMPRESSION MOUNTING CLAMP ASSEMBLIES FOR
SEMICONDUCTORS TO 4.50 IN. (114.3 MM) DIAMETER
MECHANICAL DIMENSIONS
MECHANICAL DIMENSIONS
100 __ | 145 SERIES CROSSBAR
(25.4)REF 2,000 Ib - 10,000 Ib (907.2 kg - 4,535.9 kg)
0.48 f Crossbar Device Mounting, Surface to Spring Assembly, Top Surface Dimension
(12.2) "X" Dimension Overall
REF i Model Min Max Height "H" Weight 550 o 1.75 (44.5)
f Em No. in. (mm) in. (mm) in. (mm) Ibs. (grams) . . (THD LENGTH)
000 '% =) 175 145-A 1.75 (44.5) 2.50 (63.5) 6.00 (152.4) 3.845 (1744.06) '
. T : T Ty ¥445 o= 145-B 2.50 (63.5) 3.25(82.6) 6.75(171.5) 3.987 (1808.47)
(32.8)REF ! — 145-C 3.25(82.6) 400(101.6) | 7.50(190.5) 4.06 (1841.58) ‘
o v A = = 145-D 4.00(101.6) 475(1207) | 825(2096) | 4.187(1899.19) =44 1
M 25 I T i COMING 145-E 4.75(120.7) 5.50(139.7) | 9.00(228.6) 4.37(1982.20)
2}’52:‘# 1 012 1 145-F 5.50 (139.7) 6.25(158.8) | 9.75(247.7) 4.459 (2022.57) 138 .)!(_
X «] (30) REF R OVE g
MOUNTING  }:¢1 50 | - HEIGHT l MOUNTING
SPACE  f¥: | X 145 SERIES SPRING ASSEMBLY SPACE
R 0.67 -3 X N |
.{: DIA (TYP-2 R Model Clamping Force Range Weight 0.66 ner
% [ 169 l( ) e No. Ib. (kg) Ibs. (grams) {16.8) RE'
s 145-2 2,000 (907.2) - 10,000 (4,535.9) 2.01(911.72) 2
- '] -
’ ¢ ClAMP Order Guide: Dimensions: 0.04 EPOXY ’ 1.24 REF
| as2 (REF) Order Crossbar and Spring Assembly in. (mm) (1.0) COATING Dimensions: in. (mm) (31.5)
5‘ (89.4) — separately by type number from table.  Ib. (kg)
5.03 . 3.54 ¢ CLAMPS
(127.6) REF = (89.9)REF ’T |
: : § 158
2 40.1)
Dimensions: in. (mm) |
[ . 7.08
(179.8) ™ (gg_?)REF

wakefield-vette.com Contact us: (603) 635-2800
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PRECISION COMPRESSION MOUNTING CLAMP SYSTEMS

COMPRESSION MOUNTING CLAMP ASSEMBLIES FOR
SEMICONDUCTORS TO 5.25 IN. (133.5 MM) DIAMETER

132 & 133 SERIES

132 SERIES

NATURAL AND FORCED
CONVECTION CHARACTERISTICS

133 SERIES

NATURAL AND FORCED
CONVECTION CHARACTERISTICS

MECHANICAL DIMENSIONS

1 750
(190.5) AIR VELOCITY (LFM) AIR VELOCITY (LFM) =
146 SERIES CROSSBAR L 0 100 200 300 400 500 600 700 800 9001000 E 0 100 200 300 400 500 600 700 800 9001000 . i
8,000 Ib-16,000 Ib (3,628.7 kg - 7,257.4 kg) L v 1w ] 05 ¢ 5 g5 0 7 0s §2
Crossbar Device Mounting, Surface to Spring Assembly, Top Surface Dimension 15(1) @ . ,2,_;_ o <7(/1 24585 04 Eg EE s L‘Z&H/% 4,{ 04 §:}’
"X" Dimension Overall @ ¢ : : E% 70 7' > E% 70 RS S:(
¥ ! .g 60 03 &< 2 w0 03 K-
Model Min Max Height "H" Weight 75 23 50 4 21m W< 50 EB
No. in. (mm) in. (mm) in. (mm) Ibs. (grams) @e3) f‘—inss'zq oY e // S T 02 gz §§ 40 5 ; 0.2 u:g
] - — -
146-A 1.54(39.1) 2.29(58.2) 5.92 (150.4) 3.813 (1729.55) ey [ 309 peF (o5 REF 58 X 0r 29 52 o et | 2F
146-B 2.29 (58.2) 3.04(77.2) 6.67 (169.4) 3.938 (1786.25) 2 w50 - X Ew) 107 133-7.5_{ E(%
146-C 3.04(77.2) 3.79(96.3) 7.42 (188.5) 4.063 (1842.95) 42 0 o 45 w2 L 1o Zg
146-D 3.79(96.3) 4.54(115.3) 8.17(207,5) 4.188 (1899.64) 0 100 200 300 400 500 Fc 0 100 200 300 400 S0 2
146-E 454 (115.3) 5.29(134.4) 8.92 (226.6) 4.313(1956.34) POWER DISSIPATION PER PAIR OF SINKS (WATTS) & POWER DISSIPATION PER PAIR OF SINKS (WATTS)
146-F 5.29 (134.4) 6.04 (153.4) 9.67 (245.6) 4.438 (2013.04)
146G | 604(1534) | 679(1725) | 10.42(264.7) 4.563 (2069.74) MECHA'\':g“gE'??'I'\E":;ENS'ONS MECHA'\':%'S-E%'I'\E"SENS'ONS
146 SERIES SPRING ASSEMBLY (EXTRUSION PROFILE 3560-2) (EXTRUSION PROFILE 3559-2)
1 . 7.000
Model Number of Clamping Force Range Maximum Force °§3$°Rgpi (?20%)7 4240 gl TTUme sam L
Number Leaves Ib. (kg) Ib. (grams) o7 T oaso (107.7) ‘r__ 0.380 - 0515 .1gay. (0392 *0'230
ﬂ (114 1031 0@.} 0470 ON 7 13 = ag) &4
146-2 2 8,000 (3,628.7) - 16,000 (7,257.5) | 2,688 (1,219.26) 4 A 10 6o ] |69 |- @ -4
0680~ = ‘ = T —
Order Guide: Dimensions: (A N — o5 -t (25552‘; 0.3%0 %33)7
Order Crossbar and Spring Assembly in. (mm) b %3_5) Nt 8.4) 3105
separately by type number from table.  Ib. (kg) Dimensions: in. (mm) ?1.-3115) ?&333? (79.4)
) } |
Series DimA . f
Series Dim A
**132-45 4, 4. . y
sz 133888;48; - SIERAS 4500 (1143) L (258080)
++132155 15,500 (393.7) (50.8) 13375 7.500(190.5)
13255 5.000(1270) 0.437 (11.1) 13310 10.000 (254.0) . L
132119 11.000 (279.4) DIATHRU (2) +133.5.9 :75%(}%3 Dimensions: in. (mm)
132/133 SERIES HIGH-PERFORMANCE HEAT SINKS FOR N S Aamiwes saran
COMPRESSION TYPE DEVICES S | T
b 7T ‘ ({
4000 | . \ 0.129 (3.3 f
o ! O 1/ ) DA TRy oM AT 4000 || T 0.129 (3.3)
2750 || o I\ arso| UQ® | DIA THRU
99) N (ssl.m ol N
b l _L Weight ; PN Weight
1 32 & 1 33 SERI ES i 3,59?1,/11 ) _9 7.37 bt

*1.875 (47.6) DIA MACHINED FLAT WITHIN 0.0015 (0.04) TIR

*1.875 (47.6) DIA MACHINED FLAT WITHIN 0.0015 (0.
wa s dea TR FREE OF FINISH ON BLACK ANODIZE PARTS ONLY

FREE OF FINISH ON BLACK ANODIZE PARTS ONLY

Thermal .Performance "fg&iﬁgfg)%ﬁg gi;giTlgH ON ‘B PARTS ':E%FG%E%FSSES_I;FAI&SSH ON8” PARTS
at Typical Load @ '
Standard P/N Nominal Dimensions:™ Clamp Natural Convection
Black Gold Width Length "A" Height System | Convection | (°C/W)@
Anodize *% Iridite in. (mm) in. %mm) in. (rgnm) S)cleries ® (°C/W)® | 500 LFM) MULTIPLE ASSEMBLY CONFIGURATION Type Use with A B C D
132-4.5B 132-4.5G | 5.000(127.0) 4.500(114.3) 2.250(57.2) 130 0.61 0.170 132-4.5 - See Fig.132
132-10B 132-10G | 5.000 (127.0) 10.000 (254.0) 2.250(57.2) 130 0.38 0.130 - 1111 b-——1-—-1 132-10 2eal132-45 | 225 550 - 10.0 1. Nominal dimensions for one heat sink of
132-15.5B 132-15.5G | 5.000 (127.0) 15.500 (393.7) 2.250(57.2) 130 0.28 0.100 I [ Ej” l | :';5 I i | |'é:3 | ( 132-155 | 3ea132-45 | 225 550 5.50 155 this type.
132-5-B9 132-5-G9 | 5.000 (127.0) 5.000 (127.0) 2.250(57.2) 139 0.61 o170 . T S— 133-4.5 _ _ See Fig.133 > Th | perf | h
132-11-B9 132-11-G9 | 5.000 (127.0) 11.000 (299.4) 2.250(57.2) | 139 037 0.120 133-75 - - See Fig.133 - Thermal performance values shown are
133-4.5B 133-45G | 7.000(139.2) 4.500 (114.3) 3.125(79.4) | 130 037 0.110 13310 | 23133445 | 225 | 550 : 100 per pair of heat sinks.
133-7.5B 133-7.5G | 7.000(139.2) 7.500 (190.5) 3.125(79.4) 130 0.28 0.085 ke~ A —>1@———e B e C —— 132-5-9** - - See Fig.132 3. Natural convection performance at 50°C
133-108 133-10G | 7.000 (139.2) 10.000 (254.0) 3125(794) | 130 0.26 0.082 D 132-11-9" | 2€a132:5-9 | 250 | 6.00 | -11.00 heat sink rise above ambient.
133-5-B9 133-5-G9 | 7.000(139.2) 5.000 (127.0) 3.125(79.4) 139 0.37 0.110 133-5-9** . _ See Fig. 133
133-7.5-B9 133-7.5-G9 | 7.000(139.2) 7.500 (190.5) 3.125(79.4) 139 0.28 0.085 133-7.5-9" - - See Fig. 133 4. Black anodize finish [1.875 in. (47.6 mm)
133-11-B9 133-11-G9 | 7.000 (139.2) 11.000 (279.4) 3.125(79.4) 139 0.24 0.076 133-11-9** | 2 ea 133-5-9 | 2.50 | 6.00 _ 11.00 diameter spot face. Device mounting
surface area free of finish].

Material: Aluminum, Black Anodized .9 indicates heat sinks drilled for 139 clamp. ) )
Finish: B = Black Anodized, G = Gold Iridite 5. Predrilled heat sinks accept 130 and 139

Series clamp systems.

wakefield-vette.com Contact us: (603) 635-2800



LIQUID COOLING

Liquid Cold Plates For High-Performance
Components & Systems

Exposed Tube Liquid Cold Plates
Full Buried Tube Liquid Cold Plates

176-117
118-119
120-122

Liquid cooling is a natural evolution beyond air cooling where either due to thermal
requirements or footprint requirements, the desired performance can no longer be
economically met by air cooling.

There are many ways to accomplish liquid cooling, but the most common method is to have a
plate with a flow path that moves liquid under the devices. After the heat is absorbed into the
liquid, it is taken out of the plate and into the larger system. While water or water/glycol are the
most common fluids used in liquid cooling, gasoline, oil, and refrigerant are other fluids that
can be utilized.

There are lots of ways to construct a cold plate and the methods can be driven by the level of
performance needed, the materials needed or the environmental requirements.

One construction method is to use a series of cross drilled holes in a plate. The holes intersect in
the plate to determine the flow pattern and unneeded patterns are plugged. This construction
method can be cost effective, but the pattern is limited to straight lines.

Another method is to embed a tube in a plate by machining a groove in the plate. The tube

can either be placed toward the top surface of the plate to provide better cooling to devices
mounted on that surface, or it can be embedded further into the plate so that it cools devices
mounted on both sides of the plate. This option provides greater flexibility, but the thermal
performance is limited because of the surface area of the tube perimeter.

To get more performance, extended surface area in contact with the fluid is required and this
leads to machined cold plates. The cold plate is constructed of a plate that has been machined
to form some flow passages and then a cover is assembled to capture the flow. The extended
surface area can be machined in place or installed by use of a piece of folded fin. The cover can
be flat or be another machined plate. The method of assembly of the two parts can be done by
gasket/screw, glue/screw, brazing, or welding and is dependent on the required performance
and the requirements of the environment.

DNIT00D aindI1
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LIQUID COLD PLATES FOR
HIGH-PERFORMANCE COMPONENTS & SYSTEMS

LIQUID COLD PLATES FOR RECTIFIERS LIQUID COLD PLATES FOR RECTIFIERS,
180'10 & 180'11 SERIES AND POWER DIODES General Purpose General Purpose DIODES, AND POWER MODULES 180'12 & 180'20 SERIES
Cold Plate Body Nominal Dimensions Cold Plate Body Nominal Dimensions

Standard Length “A” Width Thickness | Channel Width | Overall Length | Overall Thermal Resistance Weight Standard Length "A” ~Width Thickness | Mounting | Overall Length | Overall Thermal Resistance Weight
P/N in. (mm) in. (mm) in. (mm) in. (mm) in. (mm) (Plate to Inlet Water) Ibs. (grams) P/N in. (mm) in. (mm) in. (mm) Surfaces in. (mm) (Plate to Inlet Water) Ibs. (grams)
180-10-6C 6.000 (152.4) | 3.000(76.2) | 0.625(15.9) | 1.250(31.8) 13.406 (340.5) 0.084°C/W @ 1.5 GPM 0.850 (385.56) 180-12-6C 6.000(152.4) | 7.750(196.9) | 0.658 (16.7) Single 13.406 (340.5) 0.038°C/W @ 1.0 GPM 2.270(1029.67)
180-10-12C | 12.000 (304.8) | 3.000(76.2) | 0.625(15.9) | 1.250(31.8) 19.406 (429.9) 0.041°C/W @ 1.5 GPM 1.700 (771.12) 180-12-12C | 12.000 (304.8) | 7.750(196.9) | 0.658 (16.7) | Single 19.406 (429.9) 0.018°C/W @ 1.0 GPM 4.300(1950.48)
180-10-24C | 24.000 (609.6) | 3.000(76.2) | 0.625(15.9) | 1.250(31.8) 31.406 (797.7) 0.020°C/W @ 1.5 GPM 2.900 (1315.4) 180-12-24C | 24.000 (609.6) | 7.750(196.9) | 0.658 (16.7) Single 31.406(797.7) 0.009°C/W @ 1.0 GPM 8.600 (3900.96)
180-11-6C 6.000 (152.4) | 5.000(127.2) | 0.688(17.5) | 1.813(46.1) 13.688 (347.7) 0.084°C/W @ 1.5 GPM 1.500 (680.40) 180-20-6C 6.000 (152.4) | 5.500(139.7) | 0.690(17.5) | Double 13.125(333.4) 0.038°C/W @ 1.0 GPM 1.090 (494.42)
180-11-12C | 12.000 (304.8) | 5.000(127.2) | 0.688 (17.5) | 1.813 (46.1) 19.688 (500.1) 0.041°C/W @ 1.5 GPM 2.867(1300.47)
180-11-24C | 24.000 (609.6) | 5.000(127.2) | 0.688 (17.5) | 1.813(46.1) 31.688 (804.9) 0.020°C/W @ 1.5 GPM 5.730(2599.13)
Material: Aluminum, no finish. Tubing: Copper (stainless steel tubing available on special order).

LOCAL THERMAL RESISTANCE PER DEVICE PERFORMANCE CHARACTERISTICS

WATER FLOW (GPM)
180-10 SERIES

PLATE TO INLET WATER (°C/WATT) Wi
PERFORMANCE CHARACTERISTICS 2 <005 : 20
LOCAL THERMAL RESISTANCE PER DEVICE = ¢k <= A /1) 18 =
. wE Devi Flow - GPM S N T (o @
PLATE TO INLET WATER (°C/WATT) 9% 010 2 Device 25 004k (V_?‘b 16 Q
. T acin / ’ / -~
Tl ﬁ?) \\\ /N | ; / 18 = Iﬁchesg % 1 2 3 4 'b‘l:J « 5\IN o —17 14 %
to D 008 ~ 6 IN. LG 1% 9 'z 0.03 A—AA 12 &
Device Flow - GPM B < 10(254) | 0.76 | 0.67 | 0.62 | 0.59[0.57 J< VA4 s
Spacing @ A1 o 20(50.8) | 0.58 | 0.49 | 0.43 |0.40[0.39 s3 N y v 10
Inches | % 1 2 3 4 ' 006 //\/wg A1 @ 3.0(76.2) | 042 | 034 | 030 | 0.28]0.27 e 002-“‘;‘ LI2 IN |G 7 8 £
10(254) | 059 | 052 | 0.48 | 047|046 ss > e A /’f’ 0o F2 = ° 3
2.0(50.8) | 0.40 | 036 | 033 [ 032]0.31 T o004 ! L L 8 I Jo 00 o 4 U
3.0(76.2) | 029 | 026 | 0.24 | 0.23]0.22 T2 | A 6§ 2 I+ ~ ) o
FE o e 2 ° 3 MECHANICAL DIMENSIONS Fu L= :
Ere ) & 180-12 SERIES g5 ° ! 2 3 com 4 S
g 1,500 WATER FLOW
MECHANICAL DIMENSIONS GE o 1 5 ; 0 0250 e W 0 e emon, - M e
O; 3 5 - (s24 ) oameSOD 4 e A\ = RECOMMENDED MAXIMUM FLOW
= ] =TT

0969pcr] ——
(24.6)REL _<%A

X 0.438 [
1406 o N (?5022) | (11-1)HEFA1 AR
(3.7) W fo— °(Gzi)° & (1969
1 ‘ ’ Standard P/N Length “A” in. (mm) 1% per — €14}
= 0378 o T 180-10-6C 6.000in. (152.4) wa T b T
"""""""""""""""" 69 BN 180-10-12C 12.000 in. (304.8) T
, . v PSS ) I () REF 180-10-24C 24.000 in. (609.6) 120ear | || 4
ete 3000 180-11-6C 6.000 in. (152.4) E= l
777777777777777777777777 Y (78.2) 180-11-12C 12.000 in. (304.8) Standard P/N Length “A” in. (mm)
30} oy . 4
(164) i 180-11-24C 24.000 in. (609.6) - oz T 1 | e 180-12-6C 6.000 in. (152.4)
0.625 35.7) (8.4) NEF (187) 180-12-12C 12.000 in. (304.8)
[~ (159 180-12-24C 24.000 in. (609.6)
. 180-20 SERIES 180-20-6C 6.000in. (152.4)
180-11 SERIES ?623;) REF aar (?.50202)
1.500_| 2 !
0.250 g 6.000 \ 8.0 — F%?gsﬁ
(6.4) REF A (152.4) =
‘ g
' 015 oo 0.688 1550
_li’s) (175) REF_“ =318 M iEves
e Z . S
,/ ‘ P 5.000
(127.0)
- ‘ - - — & (263050) REF — (‘42',3) FLAT REF (?'35993)
| L )]
e - (ise D &
4
1.688 [052 i? v
(429 ™™ . . .
Dimensions: in. (mm) ) Dimensions: in. (mm)
wakefield-vette.com Contact us: (603) 635-2800
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EXPOSED TUBE LIQUID COLD PLATES ¢ PART NUMBER 120455

Wakefield-Vette's exposed tube liquid cold plates ensure minimum thermal resistance between the power device and the cold plate \
) Co . - . . MECHANICAL DIMENSIONS
by placing the coolant tube in direct contact with the power device's base. Direct contact reduces the number of thermal interfaces S
between device and fluid thus increasing performance for the application. /@ [1.00] |
25.4 i
IR
Part "X" Dimension KEY SPECIFICATIONS f RO ' [03e]
Number Description Inches Passes | Figure [%‘21 ‘ T SuRFACE ﬁpﬁ
120455 Exposed Tube 2- Pass Cold plate N/A 2 1 + Base Plate: Extruded Aluminum. l Bl 049" THK. WALL
120456 Exposed Tube 4- Pass Cold plate 6.00 4 2 . . " 0 572 T
120457 Exposed Tube 4- Pass Cold plate 12.00 4 2 Copper Tube Material: .0375" OD x .049" wall. [0.13] L
120458 Exposed Tube 6- Pass Cold plate 6.00 6 3 + Thermal Epoxy fill with high thermal conductivity. 233 L]
120459 Exposed Tube 6- Pass Cold plate 12.00 6 3 THRY_ ] Lo
120460 Exposed Tube 6- Pass Cold plate 24.00 6 3 I 7 i
[113] [2.25]
2846 57.2
2-PASS EPOXY 200l
THERMAL PERFORMANCE :
010 - COPPER TUBE ‘
Max Recommended Flow Rate S -
; / . noo) L | oss)
0120

0100

7 : x | y

g o ROHS
e : E
3 o p E BASE PLATE
B E o 8 MECHANICAL DIMENSIONS .
I | . w— B
5 : A A il
e as 4-PASS -~
E THERMAL PERFORMANCE H I H I H 0B
20 ' l ‘ ‘ ‘ THIS SURFACE
1 0z 0,035 6
i Max Recommended Flow Rate H ‘ ‘ 1 X DIM ‘
SEE TABLE ——rt
00 os 10 15 20 28 0030 rd B ! : ‘ — ]
FLOW RATE (GPM) ) 0.38
——BuriedTopSource  ~———Buried Bottom Source  ———Exposed = Pressure Drop \ ! I ‘ ‘ [CD 9-5] [0.60]
0025 N\ : i ‘ | I 049"':‘:: I:NALL] -
6-PASS 1 4 7 ] -
THERMAL PERFORMANCE H . " we il 25!
w 0020 1 13 [1.00] W-VP/N REV | "X" DIM [in.] mm
a0, 2 H § 254 U 120456 1 16.00] 15.24
H 3 L___ [0.68] 120457 1 [12.00] 30.48
3 \ £ L 167
Max RecommendedFlow / g 0015 X ’ § [3‘3] [;59(41]
oz 0 g \\% 2
1
0010 \‘ ¢
. . % ) e, A9
_~ 0.005 N
g |
3 1 MECHANICAL DIMENSIONS
0015 6 O G066 o TP
% 00 05 10 15 20 25 [%‘ | [ iAL8 |
: E FLOW RATE (GPM) —_— ﬂ
0010 4 ‘s Buried Top Source 6" =—Buried Bottom Source 12" ;? q 1
== Buried Bottom Source ©  ——Exposed 12" L f_
——Exposed 6" ——Pressure Drop 6" ‘ i ! ﬂmgss !
v . ——buriedTopSource 12" ———Pressure Drop 12" ‘ ‘ THiS SURPACE | W-VP/N REV | "X DIM fin mm
T T -
i T =" N\ mE | pm
! ‘ | 12460 1 4.00] 8096
0000 ° | ‘ i [0.60]
0.00 050 100 150 200 250 ‘ | 15.2
o fa L - T |
—— 6 PassBuried Bottom Source 6" —+— 6 Pass Buried Bottom Source 24" Custom EXpOSGd Tube T _@_ ik [g.:;es]
—— 6 Pass Buried Top Source 6" —+— 6 Pass Buried Top Source 24" . . q 2.40 .
e DI Liquid Cold Plates Available | | “I’ | ot way
—— 6 Pass Buried Bottom Source 12" = Prassure Drop 6" . . . a
s Top stz . Contact Wakefield-Vette for more information (osal | 1] L [ | os
e 2 —Bemsliop 3 or visit www.wakefield-vette.com ) s 167
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LIQUID COOLING

FULL BURIED TUBE LIQUID COLD PLATES PART NUMBER 120959 TS

ROHS
Wakefield-Vette's fully buried tube liquid cold plates have the ability to cool both sides of the cold plate because of it's positioning
within the base plate. Another key feature of the fully buried tube is that it is not exposed to the outside environment. Some MECHANICAL DIMENSIONS
engineers prefer the epoxy layer above the tube to protect the tube from leakage. m 0 100]
Part "X" Dimension KEY SPECIFICATIONS v
Number Description Inches Passes | Figure THIS SURFACE [0.38]
120959 | Fully Buried Tube 2- Pass Cold plate N/A 2 1 - Base Plate: Extruded Aluminum. [225] NPk
120960 Fully Buried Tube 4- Pass Cold plate 6.00 4 2 . . " " I 9.049" THK WALL
120961 Fully Buried Tube 4- Pass Cold plate 12.00 4 2 Copper Tube Material: .0375" OD x .049" wall.
120962 Fully Buried Tube 6- Pass Cold plate 6.00 6 3 + Thermal Epoxy fill with high thermal conductivity.
120963 Fully Buried Tube 6- Pass Cold plate 12.00 6 4 i
120964 Fully Buried Tube 6- Pass Cold plate 24.00 6 5 T
[122] & & | e
2-PASS EPOXY Lz (225] '
THERMAL PERFORMANCE ’
e " /- COPPER TUBE 1]
Max Recommended Flow Rate /
| 1.
0120 : 14 — [2502] f—
5 \E7g w0 \- \¢ ROHS
£ oo : g
Z / 8 BASE PLATE
] : "
é 0080 t !
£ %:\ 13 =
0% : 4-PASS
o as THERMAL PERFORMANCE
a0z E 0.035 6 ’
] 02
: Max Recommended Flow Rate )
, SEE TABLE
o w0 0030 / ’ = |
00 as 10 15 20 25 5
FLOW RATE (6PM) - i [339] [0.60]
= Buried Top Source ~ ~——Buried Bottom Source = =——Exposed =—Pressure Drop \ ] ’ T\':Ei s
0.025 ] ' 049" THK WALL|
6-PASS g \\\ : // 4 e R
THERMAL PERFORMANCE & o i g (300] - [200] , WA/PIN_ REV | X" DIM (in) mm
- w g I { 120960 1 [6.00] 15.24
& 3
aox = 120081 1 | [1200] 3048
- AN - | I3l el
MaxRecommended Flow / é \\%
E ] 2 ¢
0025 10 I
: 0.010 \
i RoOHS
: 0.005 : 1
o i : ¢ : MECHANICAL DIMENSIONS
i = ! .
- % 0.000 o l‘:-f?:] [fsé_.?‘] [23?] ﬁ;swgﬁmz Neg
! 2 00 05 10 15 20 25 )
oo ! ¢ 2 FLOW RATE (GPM) | 5%
']
H E.-’ e Buried Top Source 6" = Buried Bottom Source 12" [1.73] WT?H:E_S:
= Buried Bottom Source 6" ~———Exposed 12" /JM
0ol 4 = Exposed 6" ~—Pressure Drop 6" { g
) =—Buried Top Source 12" e Pressure Drop 12" \(L : H
TP I I) 1 '
2 it Q} : a3 K
i I)> o
000 050 100 150 200 ng ) /'__ — f a5
o e Gom) Custom Full Buried Tube S — — I ©)
€ PansBiniai B SiurcaE? o & Fomsiiad Bittam Sonrca i Liquid Cold Plates Available
= & Pass Buried Top Source 6™ —+— & Pass Buried Top Source 24" o . .
6 PassEpomd & R Contact Wakefield-Vette for more information
~——6 PassBuried Batsam Source 12° —— Pressure Drop 6" or visit www.wakefield-vette.com —
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FULL BURIED TUBE LIQUID COLD PLATES

PART NUMBER 120963

MECHANICAL DIMENSIONS A A

e
[079]
20
001/ IN.
THIS SURFACE [1200]
3048
N
1N
™ T\Y,:/ [2.40]
071] ol
18 |
lo3a] T
T?:‘i fs] | Dol |

MECHANICAL DIMENSIONS
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= S e
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PHASE CHANGE

Heat Pipe Selection Guide
Vapor Chamber Design Guide

126-131
132-137

Fluid Phase Change applications, often referred to as “re-circulating,” use closed loop

heat pipes to transfer heat quickly through evaporation and condensation within
the heat pipe. Because of their high thermal efficiency, heat pipes are often designed
into advanced heat sink technologies when increased thermal density or physical size

restrictions exist. This similar process is utilized in vapor chamber technology as well.
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HEAT PIPE SELECTION GUIDE

WHY USE HEAT PIPES?

HEAT PIPE INTRODUCTION

Heat pipes are used to transport heat over a distance with very low thermal resistance. This 4‘;‘;’__’__,._.-———f‘;;"'_" Heat pipes have proven to be robust and reliable over many years in these types of applications. The next section will give
is very helpful when small or distant heat sources need to be dissipated over a larger area or - more technical detail on the performance of heat pipes depending on diameter, length, and angle of use. Many thermal
moved to a remote heat exchanger. Heat pipes are a Fluid Phase Change application, often systems benefit from the addition of heat pipes, especially when heat sources are dense and/or remote to the final heat
referred to as “re-circulating,” because they use a closed loop to transfer heat quickly through exchanger. Computer applications, such as processors, graphics cards and other chip-sets, have high thermally dissipated
evaporation and condensation within the heat pipe. power in a small area. Fan heat sink combinations used in these applications can offer high-performance dissipation to the
ambient, but much of the battle is to bring the heat to the heat exchanger with as little temperature change as possible. Heat
pipes excel at this and can transport large heat loads from small areas with very little temperature difference.

Heat pipes do not actually dissipate the heat to the environment, but serve to Heat pipes are used in many harsh environments such as:
move heat efficiently within a thermal system. A heat pipe is a copper tube with an . Telecommunications
internal wick structure that is sealed on both ends with a small amount of water . Aerospace - Material: Copper

inside. As heat is applied to the pipe, the water will boil and turn to a gas, which
then travels to the colder section of the heat pipe where it condenses back to a
liquid. It is the evaporating and condensing of the water that form a pumping action + Computers and Data Centers
to move the water (and thus the heat) from end to end of the pipe. There are many

types of wick structure that can be used within the heat pipe and they are generally

classified into grooved, mesh, powder and hybrid.

+ Wick Structure: Powder Sintered Copper
+ Light Weight
+ Versatile with high thermal performance

+ Transportation

HOW HEAT PIPES OPERATE

A grooved heat pipe is a copper tube with a series of shallow grooves around

the internal perimeter of the heat pipe. While the water is a liquid, it travels in the
grooves and while it is a vapor it travels in the open space of the pipe. Grooved
pipes can be used in horizontal orientations, but are very limited in performance if
used above 15° out of horizontal.

GROOVED HEAT PIPE gg

A mesh heat pipe is a smooth wall copper tube with a woven copper mesh a
installed along the interior of the pipe. The mesh is designed to remain in A == =
contact with the walls of the pipe in areas where the pipe may be bent or
flattened. Mesh pipes can be used in horizontal and orientations up to 30°
out of horizontal.
MESH HEAT PIPE Heat Source
Working fluid absorbs heat while evaporating to vapor e

A powder wick heat pipe can also be known as a sintered heat pipe. During the
manufacturing process a mandrel is installed in the center of the pipe and copper
powder is poured into the pipe around the mandrel. After the powder is sufficiently
packed, the parts are placed into a sintering oven. Once at temperature, the copper
powder will stick to the pipe and to itself, forming numerous internal pockets like a
sponge. Because of the small pocket sizes, sintered pipes can efficiently move the water
and can be used horizontally, vertically and all points in between including upside down.

Vapor transfers along the cavity to the lower temperature area

Vapor condenses back to fluid, discharging heat

Fluid is absorbed by the sintered/powdered wick structure

Fluid returns to high temperature end via capillary force in the wick structure
Natural or forced convection air flow dissipates excess heat to ambient

ounkwnh =

POWDER WICK
HEAT PIPE

Wakefield-Vette primarily sells sintered, or powder, style heat pipes due to their higher performance

and the best heat pipe for your application.
e pipe for your app .
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HEAT PIPE SELECTION GUIDE

HEAT PIPE BASICS

+ Picking the correct pipe

+ Transport

- General parameters

+ Bending
- Flattening

HEAT PIPE BASICS

4.
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FLATTENING HEAT PIPES

When selecting the diameter and length of heat pipe it is important to consider the
orientation with respect to gravity and overall heat load for the thermal system. The
transport of vapor within the heat pipe is responsible for the thermal conduction from
one end to the other. A larger diameter heat pipe can transport more vapor, translating
into a larger heat carrying capacity. Also, the orientation of the pipe with respect to
gravity plays a role in the thermal capacity of a heat pipe.

When selecting the diameter and length of heat pipe it is important to consider the
orientation with respect to The thermal capacity is increased when the heat source is
lower than the condenser (or ambient heat exchanger) because gravity assists the return
of condensed water back to the heat source. The opposite is also true as the thermal
capacity is reduced when the condensed water must move by capillary forces back to the
heat source against gravity. This effect is exaggerated with longer heat pipes and testing
has shown that the gravity effect can nearly the double the thermal capacity in the
advantageous direction and cut the capacity in half in the deleterious direction from the
heat pipe in the horizontal orientation. In the short heat pipe extreme (3"-4" length), this
effect is nearly zero, so please consult with Wakefield-Vette engineers to find the right

Flattening is another aspect of heat pipes that effect their performance. Often it is necessary to
flatten a heat pipe to fit into a desired shape or gap or to increase the contact area of the pipe with
the heat. Since flattening reduces the effective cross-sectional area of the round pipe, the thermal
capacity is reduced, just as if a smaller diameter pipe was being used. The larger diameter of the
starting heat pipe, the larger reduction of thermal capacity is seen when flattening. Also, the larger
diameter pipes cannot be flattened to the same ultimate dimension as the smaller pipes without
disrupting heat flow altogether. This is also true for bending of pipes. The radius of bending is usually
3-5x the diameter of the heat pipe depending on the pipe diameter and the process of bending the
pipe. The potential danger is to collapse the pipe, effectively cutting off vapor and thermal transport.

solution for your application.

SIZE OF FLATTED HEAT PIPES
Diameter | Thickness | Width | Tolerance . . . .
(mm) (mm) (mm) (mm) Bending radius for heat pipes of different
4mm 3 465 | +/-015 diameters depending on the method of bending.
25 5 +/-0.15
2 523 | +/-015
5mm 35 597 | +/-015
3 625 | +/-015 . P
> 683 | +-015 By Hand: ' Tooling: .
6mm 4 73 | +-015 « 4mm: 4 x diameter  + 4mm: 3 x diameter
35 758 | +/-0.15 - 6mm: 4 x diameter -+ 6mm: 3 x diameter
8mm 6 9.35 | +/-015 - 8mm: 5 x diameter  + 8mm: 4 x diameter
5 995 | +/-015
4 105 | +/-015
3 10.99 +/-0.15

MAXIMUM HEAT TRANSFER TABLE HEAT PIPE LENGTH = 150MM
(POWDER TYPE)

Qmax Out Diameter | Out Diameter | Out Diameter | Out Diameter | Out Diameter
Type d3mm d4mm d5mm demm ®8mm
Flatten 132 W 16.6 W 205W
t=2.0mm
Flatten 132 W 19.8 W 236 W 34.0W 51.5W
t=2.5mm
Flatten 131 W 19.8 W 284 W 392w 67.5W
t=3.0mm
Round Pipe 13.2W 19.8 W 301 W 481 W 742 W

MAXIMUM HEAT TRANSFER TABLE HEAT PIPE LENGTH = 250MM
(POWDER TYPE)

Qmax Out Diameter | Out Diameter | Out Diameter | Out Diameter | Out Diameter
Type d3mm P4mm ®5mm »P6emm ®8mm
Flatten 7.2 W 101 W 122 W
t=2.0mm
Flatten 81 W 1M2W 131 W 16.5W 23.0W
t=2.5mm
Flatten 82 W 121w 141 W 220w 37.0W
t=3.0mm
Round Pipe 9.0 W 123 W 15.6 W 293 W 450 W
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HEAT PIPE SELECTION GUIDE

HEAT PIPE ASSEMBLIES WAKEFIELD-VETTE STANDARD HEAT PIPES

Interfacing heat pipes with plates and heat exchangers is predominately about maximizing contact Wakefield-Vette offers individual Heat Pipes through distribution. These most common offerings are a great option for
area while adhering to the flattening and bending guidelines mentioned above. In most cases, the testing, sampling, and validating your heat pipe solution into eventual production.
heat pipes are slotted into channels/grooves in the plate to maximize contact. The heat pipe can
be secured into the groove using solder or thermal epoxy, which also augments the contact area When building or testing your heat sink assembly please feel free to contact one of Wakefield Vette's authorized distributors
of the heat pipe. The heat pipe can also be clamped between two plates with matching channels/ to purchase. Always remember to contact us for free consultation on assembly design or parameter questions.
grooves which are fastened together. In the clamped configuration, thermal grease can be used to
increase the contact of the heat pipe to the plates to reduce the thermal resistance of the contact
interface, just as the thermal epoxy and solder did in the prior example. Wakefield-Vette .
Part Number Description
121686 Round Heat Pipe 4 x 70mm
121687 Round Heat Pipe 4 x 100mm
121688 Round Heat Pipe 4 x 150mm
110578 Round Heat Pipe 6 x 100mm
110579 Round Heat Pipe 6 x 150mm
110580 Round Heat Pipe 6 x 200mm
110581 Round Heat Pipe 6 x 250mm
110582 Round Heat Pipe 6 x 300mm
121968 Round Heat Pipe 8 x 100mm
Vapor transports heat from evaporator to 110583 Round Heat Pipe 8 x 200mm
condenser. Condensed liquid flows back to 110584 Round Heat Pipe 8 x 250mm
evaporator through capillary action. 110585 Round Heat Pipe 8 x 300mm
121689 Round Heat Pipe 10 x 1T00mm
121690 Round Heat Pipe 10 x 200mm
121691 Round Heat Pipe 10 x 250mm
121692 Round Heat Pipe 10 x 300mm
121716 Flat Heat Pipe 2.5 x 100mm
121717 Flat Heat Pipe 2.5 x 150mm
121718 Flat Heat Pipe 2.5 x 200mm
121719 Flat Heat Pipe 2.5 x 250mm
121720 Flat Heat Pipe 3 x 100 mm
121721 Flat Heat Pipe 3 x 150 mm
121722 Flat Heat Pipe 3 x 200 mm
121723 Flat Heat Pipe 3 x 250 mm
- 121724 Flat Heat Pipe 3 x 300 mm
. : 121725 Flat Heat Pipe 4.5 x 100mm
- - 121726 Flat Heat Pipe 4.5 x 150 mm
_____ sk ° 121727 Flat Heat Pipe 4.5 x 200 mm
° 121728 Flat Heat Pipe 4.5 x 250 mm
Heat pipe dissipates thermal power to gég? E'it HTEEF Pé?jﬁj&ﬁ??gmwl
. ra n .
fins/ heat‘exghanger and condenses 120229 Ultra Thin SMM DIA X 1 00MM
vapor to liquid.
Embedded heat pipe in plate absorbs heat
through vaporization of liquid.
wakefield-vette.com Contact us: (603) 635-2800
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VAPOR CHAMBER DESIGN GUIDE

VAPOR CHAMBER INTRODUCTION

Vapor Chambers are used to transport heat over a distance with very low thermal resistance.
This is very helpful when small heat sources need to be dissipated over a larger area. Vapor
chambers are a Fluid Phase Change application because they use a closed loop to transfer heat
quickly through evaporation and condensation within the chamber. The particular aspect useful

in designs is that vapor chambers transport heat in a plane, more effectively “spreading heat”
compared to a heat pipe which transports heat over a distance in a straight line.

Vapor chambers, like heat pipes, do not actually dissipate the heat to the
environment, but serve to move heat efficiently within a thermal system. A
vapor chamber is made from copper plates (top and bottom) with an internal
wick structure that is sealed around the perimeter with a small amount of water
inside. As heat is applied to the chamber, the water will boil and turn to a gas,
which then travels to the colder section of the vapor chamber, where heat is
dissipated through an external heat exchanger, where it condenses back to a
liquid. It is the evaporating and condensing of the water that form a pumping
action to move the water (and thus the heat) from the area of the heat source
to all other areas of the vapor chamber.

There are a few types of wick structure that can be used within the vapor chamber, but

- most commercial chambers are classified as mesh or powder. In both cases, the powder
or mess line the copper plate surfaces to allow water flow to/from all directions within
the area of the vapor chamber. Often, when mesh is used as the wick structure, different
sized meshes are used together to promote condensation or transport of liquid depending
on the void size. Vapor chambers are best used in horizontal orientations. The effects of
gravity may vary depending on application and orientation, but one must consider lower
performance if used above 15° out of horizontal.

TOP COPPER PLATE During the manufacturing process copper columns

are used throughout the vapor chamber to
support the plates that act as the lids and contain
the liquid and vapor. The copper mesh is oriented
within the chamber pressed against the copper
plates. The plates are sealed around the perimeter
via diffusion bonding. In some cases, soldering or
welding are used, but diffusion bonding allows for

TOP WICK
(COPPER MESH)

COPPER COLUMNS

<= WORKING FLUID

BOTTOM WICK the strongest and highest temperature compatible
(COPPER MESH) seal for the vapor chamber. The diffusion bonding

process also allows the mesh to bond to the
BOTTOM COPPER PLATE copper plates as well.

wakefield-vette.com
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WHY USE VAPOR CHAMBERS?

HOW VAPOR CHAMBERS OPERATE
o | |A!| IIII ! | E ! !l II | |
i |

Vapor chambers have proven to be robust and reliable over many years in these types of applications. The next section will

give more technical detail on the performance of vapor chambers depending on thickness and area. Many thermal systems
benefit from the addition of vapor chambers, especially when heat sources are dense and the final heat exchanger is much
larger and the heat from the source must be spread to a larger area effectively to efficiently use the heat exchanger. Computer
applications, such as processors, graphics cards and other chip-sets, have high thermally dissipated power in a small area. Fan
heat sink combinations used in these applications can offer high-performance dissipation to the ambient, but much of the battle
is to spread the heat to the heat exchanger with as little temperature change as possible. Vapor chambers excel at this and can
transport large heat loads from small areas with very little temperature difference.

Vapor chambers are used in many harsh environments such as:
+ Computers and Data Centers

+ Telecommunications

+ Aerospace

+ Transportation

+ Material: Copper

+ Wick Structure: Copper Mesh

+ Light Weight

+ Versatile with high thermal performance

COOLING

8 e i vt et i o e e

t t t t t ' COPPER COLUMN

HEAT SOURCE WICK

VAPOR CHAMBER

Vapor Flow mslp Liquid Flow s

Contact us: (603) 635-2800
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VAPOR CHAMBER DESIGN GUIDE

VAPOR CHAMBER BASICS VAPOR CHAMBERS THERMAL CAPACITY

When considering the use of a vapor chamber in your application, it is important to consider the Much like heat pipes, the ultimate dimension in determining heat carrying capacity of a vapor
orientation with respect to gravity and overall heat load for the thermal system. The transport of chamber is the volume of the vapor space. This is determined by the thickness and area of the
vapor within the vapor chamber is responsible for the thermal conduction from one area to the vapor chamber. For most applications, the thickness of the vapor chamber does not exceed 3mm,
other. A thicker vapor chamber can transport more vapor, translating into a larger heat carrying however pedestals and other surface features can be used to contact specific heat sources while
capacity. Although vapor chambers can have complex shapes and mounting features, they are not leaving clearance for other board mounted objects. These pedestals can be extended 5mm from
typically bent and integration can be more direct with the heat source than with heat pipes. the vapor chamber lid plate. Mounting holes can also be integrated within the area of the vapor

VAPOR CHAMBER BASICS

chamber for better integration with the heat source and locating the heat source a the center of

. Comparison to Heat Pipes the vapor chamber with good pressure application.

+ Transport
- General parameters

) Draft angle s & :
Height up to Smm 1% Minimum distance 5.0mm
— -
1 il I
: o= ' =
j [_F' I I '\J 3
VAPOR CHAMBER HEAT PIPE
2-Phase heat transfer Theory 2-Phase heat Transfer
2-D heat distribution. Spreading heat by a single vapor Application 1-D heat distribution. Using one or more heat pipes to spread heat.
chamber. Suitable for large heat flux and high power. PP Suitable for long distance between heat source and heat exchanger. HEAT CARRYING CAPACITY (Q-MAX) BY VAPOR CHAMBER THICKNESS
Complex shape in X and Y direction with pedestal. Shape Round, flattened or bent in any direction. 1.0mm | 1.2mm | 1.5mm | 2.0mm | 2.3mm 2.5mm 3.0mm | >3.0mm
*
Mounted with through-holes in vapor chamber Fixtures Additional fixure plates needed to mount heat pipes. 3(5)*38 lgw ;gw égw 12050\/\\//\/ 16508/\\//\/ 18808/\\//\/ ;ggw i;ggw
Direct contact. Mounting pressure to 90PSI Heat Source Contact | A base plate required to contact the heat source unless 120%120 40W 50W 80W 100W 160W 200W 275W >300W
flattened/machined. 150*150 80W 100W 170W 220W 300W >300W
_ . i ) . 200*200 100W 175W 225W >300W >300W
T=5mm > 400W; T=3mm > 200W; T=1Tmm > 60W Qmax @5 > 20W; @6 > 40W; @8 > 60W 550%250 180W 240W ~300W ~300W
Vapor chamber has larger tooling cost so high volume Cost Lower cost for a single heat pipe, but may also need tooling cost for 300*300 >300W
applications can lower cost to ~2X heat pipe. However, bending/flattening. Note: Heat source = 30*30mm
solution may need only 1 vapor chamber compared to This table is for reference. Q-max is related to heat source power density and effectiveness of final
many heat pipes and fixture/base plates. heat exchanger.

In many applications, the decision to use a vapor chamber is frequently compared to a thermal
solution using heat pipes. In both cases, 2-phase transport is used as a vapor moves heat within
the chamber or pipe and the liquid is condensed at the heat exchanger and transported back
to the heat source. However, the main aspects of applications that differentiate vapor chambers
from heat pipes are:

+ High power density: when the heat source is small but heat generation is large, vapor
chambers can more easily transport the heat to a larger area. A heat pipe solution would
require multiple pipes, which may be difficult to integrate within the footprint of the heat source.

+ High power: when the application must dissipate large wattage, a vapor chamber spreads the
heat to a large area efficiently with similar temperatures of the chamber surface. This allows
more efficient use of the final heat exchanger since hot spots are minimized. Heat pipes
can also spread the heat, but unless many are ganged together, the hot spots may still persist.

wakefield-vette.com Contact us: (603) 635-2800
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VAPOR CHAMBER DESIGN GUIDE

VAPOR CHAMBER ASSEMBLIES

WAKEFIELD-VETTE STANDARD VAPOR CHAMBERS

Interfacing vapor chambers with plates and heat exchangers is predominately about maximizing contact Wakefield-Vette offers individual vapor chambers through distribution. These most common offerings are a great option for testing,
area. In most cases, the vapor chambers are soldered to heat exchanger fins for air cooled applications. sampling, and validating your vapor chamber solution into eventual production. When building or testing your heat sink assembly
The vapor chambers can also be soldered to liquid cold plates to take advantage of spreading the heat please feel free to contact one of Wakefield-Vette's authorized distributors to purchase. Always remember to contact us for free
before final heat exchange with the liquid. In many cases, the vapor chambers are also integrated with consultation on assembly design or parameter questions.

heat pipes to take the heat that has spread in the plane of the vapor chamber and extend it in the vertical
dimension to more efficiency interact with cooling fins. Integrating with the heat source is most commonly

done with pressure, up to 90 psi, and the use of a thermal grease or other interface material to maximize WKV Part # Product Description Thermal Resistance | Length | Width | Thickness| gMax
surface area contact to the source. VC-1131-8175-517 | Standard Vapor Chamber 113.1mm x 81.75mm X 5.17mm 0.145 1131 81.75 5.7 180W~
VC-90-90-3 Standard Vapor Chamber 90mm x 90mm x 3.00mm 0.143 90 90 3 150W~
VC-106-70-3 Standard Vapor Chamber 106mm x70mm x 3mm 0.150 106 70 3 150W~
VC-106-82-3 Standard Vapor Chamber 106mm x 82mm x 3mm 0.140 106 82 3 150W~

PART NUMBER VC-1131-8175-517

Product Info Description Product Info Details

Dimension(mm): L: 113mm /W: 81.8mm / T: 5.7mm Thermal Resistance: 0.145°C/W

Operation Power: 180W~ Operation Temp: 40~130°C
Platform : VGA

. PART NUMBER VC-90-90-3
Draft ?ngie Hole type 1 Hole type 2 . Minimum distance 1.0mm

: \ ‘ Product Info Description Product Info Details

Minimum distance 5.0mm

S Dimension(mm): L: 90mm / W: 90mm / T: 3mm Thermal Resistance: 0.143°C/W
Operation Power: 150W~ Operation Temp: 40~140°C
2,35 . e.35 Platform : Intel 2011 Square

Minimum distance 2.35mm

2 TYPES OF FILLING PORTS
(7MM MAXIMUM):

PART NUMBER VC-106-70-3

Product Info Description Product Info Details
Dimension(mm): L: 106mm / W: 70mm / T: 3mm Thermal Resistance: 0.150°C/W

T ) Operation Power: 150W~ Operation Temp: 40~140°C
| ] \& Platform : Intel 2011 Narrow
|1U,50 g ’
PART NUMBER VC-106-82-3

RETRACTED 150 CHAMFER

18.00

Product Info Description Product Info Details
Dimension(mm): L: 106mm /W: 82mm / T: 3mm Thermal Resistance: 0.140°C/W
Operation Power: 150W~ Operation Temp: 40~140°C
! Platform : Intel 2011 Narrow
wakefield-vette.com Contact us: (603) 635-2800
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THERMAL INTERFACE PRODUCTS

Thermal Compounds, Adhesives & Interface Materials 140-145
High Performance Thermal Compound 140
General & Thermal High Performance Epoxy 146-155

Cost-effective accessory products that facilitate installation and improve the thermal
performance of both standard and custom heat dissipation components. Included

are thermal joint compounds; filled epoxy systems; adhesives; thermally conductive
insulating wafers, washers, pads and mounting hardware.
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THERMAL COMPOUNDS, ADHESIVES & INTERFACE MATERIALS THERMAL COMPOUNDS, ADHESIVES & INTERFACE MATERIALS

The 120 Series Silicone Oil-Based Thermal Joint Compound fills the minute air gap between mating The 126 Series is a nontoxic, synthetic, ester-based (nonsilicone) Thermal Joint Compound with metal
surfaces with a grease-like material containing zinc oxide in a silicone oil carrier. It possesses an excellent oxide fillers designed to enhance thermal performance characteristics of plastic and metal package
thermal resistance of only 0.05°C/W for a 0.001 in. film with an area of one square inch. There is no devices exceeding that of silicone-based compounds. Solved are problems associated with contamination
measurable increase in case temperature of a mounted semiconductor on a heat sink after the 6-month of wave solder baths and migration of silicone-based products. Shelf life: 5 years.
stabilization period (Time versus Thermal Resistivity graph below).
126 SERIES THERMAL JOINT COMPOUND
TYPICAL VALUES@FOR THERMAL RESISTANCE, 120 SERIES - THERMAL JOINT COMPOUND Characteristics Description
CASETO SclglhlzéocSLVg/?iNRgﬂgggﬂALJOINT Characteristic Description Aplpdearance Smooth, white homogeneous paste 126 SERIES - ORDER GUIDE
Volume Resistivit 5X 10" ohm-cm Solids Content, wt % 65% min : - :
, Typical Dielectric Strengtyh 225 volts/mil Thermal Conductivity at 36°C 69 W / m °K, 4.8 (Btu)(in.)/(hr) (ft?) (°F) Series - P/N Container Size
Mounting Torque | Thermal Specific Gravity 2.1 min. Interface Thermal Resistance 0.043°C/W TO-3 at 0.0008 thick film 126-2 20z (0.6 kg) jar
- ininch - pounds | Resistance Thermal Conductivity @ 36°C 0.735 W/(m)K) Bleed, 24 hrs at 200°C, wt% 0.09% max 126-4 407 (0.11 kg) tube
Case Style Characteristics (N-M) cc/w) 5.1(Btu) (in.)(hr)(f)CF) Evaporation, 24 hrs at 200°C, wt% | 0.6 max 126-4S 407 (0.11 kg) syringe
TO-3 8(0.9) 0.09 Thermal Resistivity (P) 56 (°C)(in.)/watt Volume Resistivity 2.3x 10" ohms-cm 126-5LB 51b (2.27 kg) can
TO-66 9(0.9) 0.14 Bleed, % after 24 hrs @ 200°C 0.5 Dielectric Strength 200 volts/mil
TO-220 8(0.9) 0.50 Evaporation, % after 24 hrs @ 200°C | 0.5 Specific Gravity @ 60°F 2.93 (gm/cc)
0.19 (4.8) stud x 0.44 (11.2) hex 15(1.7) 0.16 Color opague white Penetration 280to 320
0.25 (6.4) stud x 0.69 (17.5) hex 30(3.39) 0.10 Shelf life 5years Operating Range -40°C to 200°C
0.38 (9.7) stud x 1.06 (26.9) hex 75 (8.47) 0.07 Operating Temperature Range (°C) -40/+200
0.50 (12.7) stud x 1.06 (26.9) hex 125 (14.12) 0.07
0.75(19.1) stud x 1.25 (31.8) hex | 600 (67.79) 0.052
DELTABOND™ 152
120 SERIES - ORDER GUIDE ) é 0.06 N B S ' ‘ .
Series - P/N Container Size Z0 T DeltaBond™ 152 adhesive is ideal for general cementing; thermally bonding semiconductors and
=0 SNGINEERANG, ; i ; ; : : . - :
120-5A 7 — o P ] components to chassis or heat sinks, while electrically isolating one from the other; fabricating heat sinks
120-2 zggi%%gskgzar 0 o or thermal links; and for all permanent bonding of assemblies which require high thermally conductive
120-5 507 (0.14 kg) tube s interfaces. It produces a rigid, high strength bond to most materials when cured. DeltaBond™ 152
120-8 807 (0.23 kg) jar < 0.05 is available in bi-packs, kits, and quarts. Order one bottle of hardener A-4 or B-4 per one quart of
120-80 51b (2.27 kg) can T <§t DeltaBond™ 152 separately. Shelf life: 152KA 1 year, all others 2 years.
120-320 20 1b(9.08 kg) can 23
Es DELTABOND™ 152 DELTABOND™152
0.04 Characteristics Hardener Type Mixing Proportions and Working Properties
0 1 2 3 4 5 Typical Properties Fully Cured A4 B4 Characteristics A4 B4
TIME YEARS Thermal conductivity - Parts of hardener per 100 parts
W/(m) (°K) 0.836 0.908 of resin by weight 7.5 3.5
(Btu) (in.)/(hr) (ft2) (°F) 5.8 6.3 *Working Time - at 77°F 45 min 30 min
HIGH PERFORMANCE THERMAL Thermal resistivity - (°C) (in) watt | 47 42 tinitial cure time ~ 77°F 8 hrs 6 hrs
Bond shear strength ~ 77°F 2,900 2,300 150°F 45min 30 min
co M Po U N D 1in.overlap - psi  125°F 2,200 2,000 _ 250°F 20 min 15 min
etched aluminum to tPost-cure time at a temp in °F 4 hrs @200°F | 4 hrs @ 200°F
etched aluminum  212°F 400 800 Alternate room temp. aging 4 days 4 days
Heat distortion point - °F 130 225 time at 77°F
. . . . ) ) Minimum dielectric strength, Working consistency (77°F) viscous liquid paste
122 Series Thermal Joint Compound is a stable, silicone based, thixotropic paste developed to v/mil, 0.125 in. sample 400 400 Working viscosity (77°F) cps 25,000 —
provide premium performance at an affordable price. It is formulated to significantly reduce contact Max operation Continuous 65 150
thermal resistance where power densities are concentrated in devices such as flip chip, reduced die temp - °C Intermittent 100 190
size, and ‘overclock’ microprocessors. When applied as a thin film between a Wakefield-Vette heat sink
and device it possesses superior thermal conductivity compared to traditional ‘grease’. It is compatible NOTES: DELTABOND™152
with automated or manual dispensing methods and is fully RoHS compliant. : Orderi - -
rdering Guide - Resin and Hardener
* Since the vha.rd'enler/resin reaction is Model Resin Hardener
122 SERIES THERMAL JOINT COMPOUND 122 SERIES - ORDER GUIDE exothermic, it is important that batch ooe -
Typical Characteristics Description Series - P/N Container Size Isize be matched to hardener speed. Number Part No. Container Part Number
yp P Working times given are for approximate 152-1A Bi-Pack (1 0z) Included in PIN 152-1 A ("A-4") Type
Appearance Smooth Gray paste 122-10CC 10cc syringe batch sizes: A—200 gms, B—200 gms. DeltaBond™ 152 152-1B Bi-Pack (1 07) Included in P/N 152-1 B (“B-4") Type
Thermal COﬂdUCti\/ity 25W/m°K 122-2 2 0z (0.06 kg) jar Large_r ba_tch sizes will greatly reduce 152-KA Kit (7 oz Resin, 0.5 0z Hardener) Included in P/N 152-KA
17.3 (Btw) (in.)/hn) () (°F) 122-30CC 30cc syringe working time. 152-Q 1 quart (4 Ibs) A-4 (0316 Ib), B-4 (0.14 Ib), (order 1 only)
Thermal Resistance 0.02°Cin2/W ** For optimum electrical properties, dry ;
Bleed 0.015 wt%, 24 hrs at 200°C parts for 15 minutes at 150°F (65°C) All hardener part numbers: A-4, B-4
Evaporation 0.150 wt%, 24 hrs at 200°C or 30 minutes at 75°F (24°C) to slowly
Volume Resistivity 1.4 x 1010 ohm-cm evaporate the thinner and then final cure for 4 hours at 275°F (135°C).
Dielectric Strength 225 volts/mil + After initial cure, material may be handled, removed from fixture, etc., but has not yet achieved full properties
Specifig Gravity 22% (gm/cc) ft 25°C and should be room temperature aged or post-cured as shown to achieve full physical and electrical properties.
Operatllng Range -40°Cto 205°C I Afterinitial cure, material may be brought to full physical and electrical properties during post-cure or may be
Shelf Life > years room temperature aged for charted length of time to achieve same full properties.

The information contained herein is based on data believed to be reliable but we do not assume responsibility
for accuracy. All such information is used at the customer’s own risk, conditions of use being beyond our control.
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THERMAL COMPOUNDS, ADHESIVES & INTERFACE MATERIALS

DELTABOND™ 153

DELTABOND™ 154

DeltaCast™ 153 is a pourable casting resin having thermal expansion characteristics similar to aluminum
and copper allowing assemblies to operate over a very wide temperature range. Ideal for encapsulating DELTABOND™154
components and assemblies, this series' major advantages and uses include potted systems (virtually

indestructible), protecting components and systems from moisture and contaminants, securing proprietary

Ordering Guide - Resin and Hardener

Resin Hardener
. . . . L. Model
circuitry, mechanical support of devices, removal of bMeat from hot components and the assembly equalizing Number Part No. Container Part Number
temperatures, and high voltage isolation. DeltaCast™ 153 is available in quarts and gallons. Order one bottle eltasond™ | 15201 AT 03610 5401410 (order Ton
of hardener A4 or B4 per one quart of DeltaCast™ 153 separately. Shelf life: 2 years. cltabon Q quart (2.5 bs) 4 0. ) B84 (014 1b) (order T only)
All hardener part numbers: A-4, B-4
DELTACAST™153 DELTACAST™153
Characteristics Hardener Type Mixing Proportions and Working Properties
Typical Properties Fully Cured A4 B4 Characteristics A4 B4 ™
Thermal conductivity - Parts of hardener per 100 parts 7.5 3.5 D E LTABO N D 1 55
W/(m) (°K) 0.836 | 0.908 of resin by weight
(Btw) (n)A(hn (ft) (°F) 58 | 63 *Working Time - at 77°F 45min 30min DeltaBond™ 155 is an epoxy adhesive formulated for use within the semiconductor industry. An easy
Thermal resistivity - (°C) (inwatt | 47 42 1 Initial cure time 77°F 8hrs 6 hrs to mix spread thixotropic paste, it offers high heat transfer, low shrinkage, and a coefficient of thermal
Bond shear strength77°F 2,500 | 1,900 150°F 45 min 30 min ; ! ) " A
1in. overlap - psi 125°F _ il 250°F 50 min 15 min expansion comparable to that of copper and aluminum. This adhesive is principally used to form thermally
etched aluminum to tPost-cure time at atemp in °F | 4 hrs @200°F | 4 hrs @ 200°F conductivejoints in fabricated .heat sinks and between heat.sinks and power devices. When‘ used to bond
etched aluminum 212°F — — fAlternate room temp. agin 4 days 4 days semiconductors to heat sinks, it also serves as an electrical insulator. Its strong bond to a wide variety of
p.aging Y Y g Yy
Heat distortion point - °F 130 | 225 time at 77°F substrates resists severe temperature cycling. DeltaBond™ 155 is only available in kit size. Simply squeeze
Minimum dielectric strength, Working consistency (77°F) heavy liquid viscous liquid out equal lengths and mix to uniform color. Shelf life: 1 year.
v/mil, 0.125 in. sample 400 400 Working viscosity (77°F) cps 10,000 30,000
Max operation Continuous 65 150
temp - °C Intermittent 100 190 DELTABOND™ 155
Characteristics Hardener Type DELTABOND™ 155
DELTACAST™153 Typical Properties Fully Cured | DeltaBond™155 Mixing Proportions and Working Properties
Ordering Guide - Resin and Hardener Thermal conductivity - Parts of hardener per 100 parts of resin by volume 100
g o p Yy
Resi Hard W/m) (°K) 0.836 *Working Time - at 77°F 90 min
Model esin ardener (Btu) ('”')/(hf) (.ft.z) en_ 58 tinitial cure time ~ 77°F 8 hrs
Number Part No. Container Part Number ghe:jmfﬂ resistivity 7rEOC)79n'F) watt Zég)o 150°F 45 min
ond shear strengtl ° , o :
DeltaCast™ 153 | 153- 1 quart (4 Ibs A-4(0.316 Ib), B-4 (0.14 Ib), (order 1 onl . - o 250°F 20 min
Q d ( ) ( ) ( ) ¢ y) Tin.overlap-psi  125°F - Post-cure time at a temp in °F 4 hrs @ 200°F
All hardener part numbers: A-4, B-4 etched aluminum to tAlternate room temp. aging
etched aluminum  212°F — time at 77°F 4 days
Heat distortion point - °F 130 Waorking consistency (77°F) paste
’\é'/‘prlirlmér?zdgeifcst;'r%spﬁree”gth' 400 Working viscosity (77°F) cps paste
D E LTABO N DTM 1 54 Max é)peration Continuous 65
temp - °C Intermittent 100
DeltaBond™ 154 is a medium viscosity, aluminum-filled resin with the best thermal conductivity of this
series.Itis, however, neither a good electrical insulator nor conductor. Its principal application is that of DELTABOND™ 155 NOTES:
a good thermal mechanical adhesive for applications such as bonding fins to base plates or structural Ordering Guide - Resin and Hardener :
mounting blocks or brackets to heaﬁ sinks. Order one bottle of hardener A4 or B4 per one quart of Ty Hardener * Since the hardener/resin reaction is exothermic, it is
DeltaBond™ 154 separately. Shelf life: 2 years. '\N/IOdebI - Corta — important that batch size be matched to hardener
umber art No. ontainer art Number speed. Working times given are for approximate batch
DeltaBond™ 155 | 155 Kit 3 ozresin, 3 oz hardener) | Included in P/N 155 sizes: A—200 gms, B—200 gms. Larger batch sizes will
DELTABOND™ 154 DELTABOND™ 154 ¢ ) greatly reduce working time.
Mixing Proportions and Working Properties Characteristics Hardener Type T After initial cure, material may be handled, removed
Characteristics Ad B4 Typical Properties Fully Cured A4 B4 from fixture, etc., but has not yet achieved full properties
Thermal conductivity - and should be room temperature aged or post-cured as
F;afrEZS(i); %ayr\?veeri]gek:tper 100 parts 110 45 W/(m) (°K) y 1.053 1154 shown to achieve full physical and electrical properties.
*Working Time - at 77°F 45 min 30 min (Btu) (in.)/(hr) (ft?) ( F)o ) 7.3 8.0 1 Afterinitial cure, material may be brought to full physical
T Initial cure time ~ 77°F 8 hrs 6 hrs Thermal resistivity - (°C) ('o”) watt 37 34 and electrical properties during post-cure or may be
150°F 45 min 30 min Bond shear Stfe”gth 77 E 3,000 2,400 room temperature aged for charted length of time to
250°F 20 min 15 min 1in.overlap - psi  125°F 2,300 2,100 achieve same full properties.
$Post-cure time at a temp in °F | 4 hrs @200°F | 4 hrs @ 200°F etched aluminumto , , _ o
fAlternate room temp. aging 4 days 4 days etched aluminum ~ 212°F 500 800 The information contained herein is based on
time at 77°F Heat distortion point - °F 130 225 data believed to be reliable but we do not assume
Working consistency (77°F) viscous liquid paste Minimum dielectric strength, responsibility for accuracy. All such information is used
Working viscosity (77°F) cps 25000 _ v/mil, 0.125 in. sample NA* NA* at the customer’s own risk, conditions of use being
' Max operation Continuous 65 150 beyond our control.
temp - °C Intermittent 100 190
wakefield-vette.com Contact us: (603) 635-2800
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THERMAL COMPOUNDS, ADHESIVES & INTERFACE MATERIALS

DELTAPADS™ THERMALLY
DELTABOND™ 156 T0-3,T0-66, T0-220,00-4, DO-5 SHEET | ~\NDUCTIVE INSULATORS 173 & 174 SERIES @

€,
GREASELESS THERMALLY CONDUCTIVE 175 SERlES o‘

DeltaBond™ 156 Thermally Conductive Adhesive is a modified acrylic adhesive designed for permanent
mounting on components where heat must be effectively transmitted. Recommended for electromechanical KAPTON®REINFORCED INSULATORS
assemblies to bond components and dissipate heat, it replaces mechanical fasteners and compressible

pads, silicone grease, and epoxies; eliminates air entrapment, and other variables related to epoxy mixing.

This soft paste requires no mixing and flows easily to allow thin bond lines. Primer activated, cure begins The 173,174, and 175 Series are highly efficient thermally conductive insulators designed for
upon assembly. DeltaBond™ Activator fixtures at room temperature in less than 5 minutes. Full strength is semiconductor interface to heat sinks. Their properties eliminate messy concerns associated
developed in 4 to 12 hours and fillets become dry to the touch in 24 hours. It is not recommended to use with thermal greases.
this durable adhesive without the use of DeltaBond™ Activator. DeltaBond™ 156 is available in kit size; order
156-K (25 ml Syringe and Activator Kit). Shelf life: 1 year. n DeltaPads™ | DeltaPads™ | DeltaPads™ Kapton®
Characteristics 173-7 Series | 173-9 Series | 174-9 Series | 175-6 Series | Test Method
Material Thickness 0.007 in. 0.009 in. 0.009 in. 0.006 in. Micrometer
DELTABOND™ 156 DELTABOND™ 156 Color Gray Gray Tan Gray Visual
Characteristics ; ) : Tear Strength, Ib/in. Typical100 100 100 100 ASTM 0624
: : o Typical Electrical Properties Volume Resistivity, megohm-cm, Minimum Normal | 1.0 x 10° 1.0x10° 1.0x 107 1x107 ASTM D257
Typical Properties Fully Cured Description Test Results ASTM Breakdown Voltage, Minimum 4,000 5,000 5,000 6,000 ASTM 0149
Test Results ASTM Dielectric Strength 220 volts/mil D149 Eie\e.ctric CoSstaTnt at 60 Hz andC1 00 V Maximum 65.7200 65/4(2)00 65/.5(2300 55 SDOJ g%% Hz | ASTM D 150
R B Dielectric Constant, 77°F (25°C) D150 ontinuous Use Temperature, ® -60/+ -60/+ -60/+ -60/+ -
Temperature Range Sitto ?A(?g"CF 100 Hz 14.92 Thermal Conductivity, cal/cm sec. °C, Minimum 3x10° 3x10° 1x107? 1.2x10° -
3%0°F? 177°)c 1000 Hz 14.26 Thermal Resistance (TO-3), 1in.? °C/W 0.33 0.50 0.25 0.40 -
Interr?wi(ttent ) 1MM Hz 12.34 Recommended Mounting Pressure, Ib/in.? 350/550 350/550 350/550 350/550 Formula*
Tensile Strength, at break 2360 psi D638 Dissipaton Factor, 77°F (25°C) D150
Modulus 233,000 psi D638 W1(§)OOOHHZ 883 *P (pressure in psi) = T (torgue [in.- Ib] x N (number of fasteners)
Elongation, at break 7.75% D638 MM HZ 0.06 0.2 x D (Thread Dia) x A (contact surface area square inches)
Outgassing 2.5% TLM E595 nz. :
0.05% CVCM Volume Resistivity 5.2x10"" (ohms-cm) D257
Coefficient of Thermal Expansion | 7.1 x 10% (cm/cm°C) Surface Resistivity 8.6 x 10" (ohms) D257 173-7 Series 173-9 Series 174-9 Series 175-6 Series
Tensile Shear 2500psi D1002 . ) ; No Adhesive No No
- ! o Note: DeltaBond™ Th lly Conductive Adh -High St th ) : R .
Thberrrlwa\ Conggoclztl\gtg/ég 3'470 BS%J\;//I”/pcr ftz °F coonteainse aamg'?allic 1‘"|IIZ;n\:\/?1izh,ionncgrctell\i/r(we appl?cse;\t/i%nslfgmayrﬁg\%e Adhesive Backing Adhesive Adhesive Greaseless
(absolute at ( ) ©. m °0) an elffect on electrical phropelrties. Tlherefore, test each particu(ljar _ _ 173-9-210P _ 175-6-210P
application to ensure that electrical properties are as required. 7. _ _ _ 6
Note: The absolute thermal conductivity test was developed specifically PP proe d 1;2 ; gégg 173-9-230P Eg 2 gégi
for measuring thermal properties of thin film adhesive bonds. q73i7i240p 173—7_—24OA 173:9:24OP : 175:6:240P
- - - - 175-6-250P
. - - - - 175-6-280P
DELTABOND™ 156 - - - 174-9-310P 175-6-310P
Ordering Guide - Resin and Hardener - - - - 175-6-320P
. - - - - 175-6-330P
Resin Hardener
Model n__ - - - - 175-6-410P
Number Part No. Container Part Number _ _ _ _ 175-6-610P
DeltaBond™ 156 156-K Resin Kit Hardener Syringe - 0.85 floz- 25 ml - 2 oz | Included in kit hardener with brush applicator - 173-7-1212P - 173-9-1212P 174-9-1212P -
net/0.44 oz fl contents bottle -12ml 4.2 oz total wt/kt
MECHANICAL DIMENSIONS
NOTES:
ﬂ c F
D T

* Since the hardener/resin reaction is exothermic, it is [
important that batch size be matched to hardener 7'@47 ¢ 8 A
speed. Working times given are for approximate batch "N\
sizes: A—200 gms, B—200 gms. Larger batch sizes will e 0250R <

o A TYPE 250 ONLY
greatly reduce working time. (5.2)

1 After initial cure, material may be handled, removed
from fixture, etc., but has not yet achieved full properties TO-220 D04/05
and should be room temperature aged or post-cured as
shown to achieve full physical and electrical properties. 0046 5, o 0

3 (12) O /

1 After initial cure, material may be brought to full physical ) l I _L
and electrical properties during post-cure or may be T - | | A B
room temperature aged for charted length of time to A /;3‘1@ -0-—0 f c 5% t
achieve same full properties. l _T_ 8 15

1 U991 oo1
The information contained herein is based on te— B —! 0.032 58)
data believed to be reliable but we do not assume 08 B A

responsibility for accuracy. All such information is used
at the customer’s own risk, conditions of use being SHEET TO-5 DUAL TO-220 TO-66 (RECTANGLE)
beyond our control.

Dimensions: in. (mm)

wakefield-vette.com Contact us: (603) 635-2800
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GENERAL & THERMAL HIGH PERFORMANCE EPOXY

™ ¢ ™
BONDATHERM . BONDATHERM™ CARTRIDGES =3 & [0k 0]V
KEY FEATURES OF THE BONDATHERM FEATURES INSTRUCTIONS FOR USE: '
EQUALIZER KITS: : 1. Thoroughly mix equal parts of resin to catalyst
™ - : : = + Non-sag consistency by weight or volume.
BondaTherm + Eliminates improper ratios and mixing errors - High bond strength 2. Apply evenly to both surface(s) to be bonded.
* Reduces material waste - Fast room temperature cure - three speeds to choose from 3. Application to the substrates should be made
+ Eliminates employee contact with resins . Water & chemical resistance within five minutes. Larger quantities and/or
- Eliminates messy hand mixing and transferring . Outstanding thermal shock resistance higher temperatures will reduce the working
- Increases productivity . . time. Avoid mixing large quantities and/or
. . . * T:1 mix ratio at high temperature due to the possibility of
* Resins are protected from moisture contamination + Impact resistance creating a high exothermic temperature.
4. Join the coated surfaces. Allow to cure at 60°F
(16°C) or higher until adhesive is set. Heat may
Wakefield-Vette Part Number Description Packaging Specifications be added up to 200°F (93°C) to accelerate
BT-101-50M Non-Sag 5 Minute BondaTherm Epoxy Adhesive 50ml Dual Catridges Color Semi-transparent (available in black) the cure.
BT-102-50M Toughened, Flexible Adhesive System 50ml Dual Catridges Mix ratio by volume 1:01 5. Avoid moving parts during cure. Pressure to the
BT-301-50M Fast Curing Thermally Conductive Adhesive 50ml Dual Catridges Mixed viscosity, 25°C cps* Non-Sag substrates is recommended. Maximum shear
BT-301-200M Fast Curing Thermally Conductive Adhesive 200ml Dual Catridges Solids content, % 100 strength is obtained with a 3-5 mil bond line
BT-01-50M BondaTherm Equalizer Dispense Gun (50ml) - Specific gravity, 25°C 115 '
BT-01-200M BondaTherm Equalizer Dispense Gun (200ml) - Shore D hardness
BT-02-50M BondaTherm Equalizer Static Mixer (50ml) - 10-3005NS 86
BT-02-200M BondaTherm Equalizer Static Mixer (200ml) - 10-3020NS 72
BT-101-50M-EQZ Two Dual Cartridges (BT-101-50M), One Gun (BT-01-50M), Three Mixers (BT-02-50M) Kit 10-3046N5S 65
BT-102-50M-EQZ Two Dual Cartridges (BT-102-50M), One Gun (BT-01-50M), Three Mixers (BT-02-50M) Kit Work Life, 25°C, minutes
BT-301-50M-EQZ Two Dual Cartridges (BT-301-50M), One Gun (BT-01-50M), Three Mixers (BT-02-50M) Kit 10-3005NS 3-5
BT-301-200M-EQZ Two Dual Cartridges (BT-301-200M), One Gun (BT-01-200M), Three Mixers (BT-02-200M) Kit 10-3020NS 10-15
BT-103-50M 5 Minute Clear Bondatherm Epoxy Adhesive 50ml Dual Catridges 10_,3046.NS — 2530
BT-302-50M Fast Curing Aluminum Filled Bondatherm Epoxy Adhesive 50ml Dual Catridges Ha?g“gnogogﬁ‘se' 25°C, minutes 1590
BT-401-H Silver Filled Bondatherm 2 gram Epoxy Hinge Packs 2 gram hinge pack 10i3020NS 30i35
BT-402-H Thermally Conductive Epoxy Potting UL Listed 100 gram Bondatherm Hinge Pack 100 gram hinge pack 10-3046NS 55-60
BT-403-H Aluminum Filled Bondatherm Epoxy Adhesive for Heat Sinks 100 gram Hinge Pack 100 gram hinge pack Cure time, 25°C, hours 443
Coefficient of thermal expansion
(in/in/°C) 60x10°
Operating temperature range, °C 50 to *130
Dielectric strength,V/mil 420
™ Izod Impact ft-Ib/in 2.7
BONDATHERM™ CARTRIDGES BT'1 01 'SOM Dielectric constant, 1KHz at 25°C 4
Dissipation factor, 1KHz at 25°C 0.017
Volume resistivity, ohm-cm at 25°C | 2.0x 10"
These high bond strength adhesives are clear 100% solids, two component, non-sag adhesives with a quick Shsﬁrrs;‘gspng(tggcﬂseid) 1500
setting time of 5-46 minutes at room temperature. They are excellent for bonding plated metals, pewter, Cold rolled steel 1000
glass, wood, ceramic, felt, cement, gem stones, most plastics and rubbers. These adhesives were tested in A Copper 960
our laboratory for flame retardancy properties. According to our test results they meet the requirements a Brass 725
of UL94HB. Stainless Steel 750
Galvanized Steel 900
ABS 500
APPLICATIONS: PVC 335
These unique adhesives are ideally suited for a wide range of electronic, electrical, industrial, structural, and Polycarbonate 250
jewelry applications. These adhesives are also an excellent choice for field repairs. They are offered in the Compression strength, psi 8,500
popular BondaTherm Equalizer Kit dual barrel cartridge dispensing system and bulk packaging. B v EareEE & 005 e e line vl yielkl sparedia ey 520, fizlion

wakefield-vette.com Contact us: (603) 635-2800
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GENERAL & THERMAL HIGH PERFORMANCE EPOXY

AR [ 20101\ B BONDATHERM™ CARTRIDGES BONDATHERM™ CARTRIDGES BT-301-50M & BT-301-200M

A two component system that forms strong structural bonds at room temperature. This unique adhesive The BT-301-50M and BT-301-200M have simple 1:1 mix ratios and develop a 1,400 psi Lap Shear
system provides high peel and shear strengths. This is excellent for bonding many metals and woods, most strength (aluminum to aluminum) in four hours at room temperature. After just twenty four hours
plastics and rubbers and masonry products. the strength is over 2,200 psi. This is perfect for any thermally conductive applications. Both

cartridges are a two component fast curing thermally conductive epoxy adhesive.
BT-102-50M is a toughened, flexible, and impact resistant epoxy adhesive. BT-102-50M is a two

component system that forms strong structural bonds at room temperature. This unique adhesive system These products are specifically formulated for use in the convenient BondaTherm Equalizer dual
provides high peel and shear strengths. BT-102-50M is excellent for bonding many metals and woods, barrel cartridge system. The BT-301-50M and BT-301-200M offer fast heat dissipation for a wide
most plastics and rubbers and masonry products. This system is designed for electronic, aerospace and range of electronic applications. The black resin and white hardener provide an excellent visual
other demanding industrial applications. This product is available in the popular BondaTherm Equalizer indication of a complete mix.

dual barrel cartridge system.

INSTRUCTIONS FOR USE: _ INSTRUCTIONS FOR USE:
aellUEs 1. Surfaces must be clean and grease free. Use an SIS 1. Surfaces must be clean and grease free. Use an oil free

- Impact resistant oil free solvent such as acetone to wipe surfaces. - Fast room temperature cure solvent such as acetone to wipe surfaces. Adhesion can
. Excellent electrical insulator Adhesion can be substantially increased by + Thermally conductive be substantially increased by abrading the surfaces to be
. Hich peel and shear abrading the surfaces to be bonded with emery . Forms strong bonds to a variety of substrates bonded with emery cloth, sand paper, carbide grinding
ghp ) cloth, sand paper, carbide grinding tools, and . . 8 . Y tools, and sand blasting. A roughened, porous surface
» Outstanding structural bonds sand blasting. A roughened, porous surface will * Electrically insulating will produce the best results. Any oxidized metal films
- Convenient 1:1 Ratio produce the best results. Any oxidized metal films - Vibration and impact resistant should be removed just prior to application of the
+ Retention of strength after environmental aging should be removed just prior to application of the epoxy adhesive mixture.
epoxy adhesive mixture. 2. Dispense material from BondaTherm Equalizer.
2. Thoroughly mix equal parts of resin and catalyst Typical Properties Apply mixed prodyq to sub;trate to be bonded.
Typical Specifications by volume. Color 3. Join substrates within 3-5 minutes.
Mixed viscosity, 25°C, cps 150,000 3. Apply mixed product evenly to both surfaces. Resin Black 4. Cure according to one of the following schedules:
Specific gravity, 25°C, 4. Join the adhesive coated surfaces within 60 K‘/I?Xrggﬂer \[/)V:r'ieGra 5. 25°C 2.4 hours
Resin 132 minutes of mixing resin and catalyst. 0 Y 65°C < 10 minutes
Catalyst 12 5. Cure according to one of the following schedules: V'Sge’:;;y' @25°C, cps 20,000
Gel time, 100 grams, 25°C 70 minutes 77°F 24-48 hours Hardener 70’000
Tensile shear strength, psi 2,600 ° h — - . STORAGE, HANDLING AND AVAILABILITY:
150°F 2 hours Specific Gravity, @25°C
Durometer, shore D 70 o pecific Gravity, @ . g . | d | . ioinal .
Dielectric strength, V/mil 210 1800F 1 hour Resin 15 tore in a cool, dry place in original containers.
Dielectric constant, 60 Hz 4.4 200°F 30 minutes Hardener 1.5 + Please read and understand the Safety Data Sheet
Dissipation factor, 60 Hz 0.02 Gel Time, 25°C, 15 grams 15 minutes (SDS) before using this product.
Volume resistivity, ohm-cm 1.1 x10" h
Thermal conductivity, btu-in/hr-ft2-°F 4 STORAGE, HANDLING, AND AVAILABILITY: Dugzrgséer, Shore D -
Coefficient of thermal expansion, per °C_ | 10x10° + Store n a cool, dry place in original containers. ©70°C 50 | woms
g\ggeSin'te/CO\llle;aget a .005-inch bond line will yield approximately - Keep containers closed and stir well before using. Lapshear Strength (Al to Al), psi NOTES:
>q tiearo After 4 hours 1,413 1. At room temperature, the BT-301-50M and
After 24 hours 2,231 BT-301-200M will reach handle cure within
Thermal Conductivity, W/m - °K 1.04 1-2 hours. The lap shear strength is 1,413 psi
Dielectric Strength, V/mil 440 after 4 hours.
Dielectric Constant, 25°C, 100Hz 53 . . ; ;
SR ! 5 2. This product is an adhesive and is not
Volume Resistivity, ohm-cm, 25°C 2.4x10"1 designed for potting and encapsulating
Coefficient of Thermal Expansion, ppm/°C applications. The BT-301-50M and BT-
Below Tg 45 301-200M are fast reacting epoxy systems
Above Tg 175 and they will create a high exothermic
- 5 temperature in large mass sizes (avoid
Operating Temperature, °C 400 +120 mass sizes greater than 25 grams).
wakefield-vette.com Contact us: (603) 635-2800
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ARV ERCTI] B BONDATHERM™ CARTRIDGES BONDATHERM HARDWARE
These high bond strength adhesives are clear 100% solids, two component, low viscosity adhesives with
a quick setting time of 5-46 minutes at room temperature. They are excellent for bonding plated metals, ) —
pewter, glass, wood, ceramic, felt, cement, gem stones, most plastics, and rubbers. These adhesives were Wakefield-Vette Part Number Description S
tested in our laboratory for flame retardancy properties. According to our test results they meet the B8T-01-50M BondaTherm Equalizer Dispense Gun (50ml)
requirements of UL94MB, BT-01-200M BondaTherm Equal!zer Dlspensg Gun (200ml)
BT-02-50M BondaTherm Equalizer Static Mixer (50ml)
BT-02-200M BondaTherm Equalizer Static Mixer (200ml)

These unique adhesives are ideally suited for a wide range of electronic, electrical, industrial, structural, and
jewelry applications. These adhesives are also an excellent choice for field repairs. They are offered in the
popular TriggerBond® dual barrel cartridge dispensing system and bulk packaging.

INSTRUCTIONS FOR USE: BONDATHERM EQUALIZER GUN
. |
1. Thoroughly mix equal parts of resin to catalyst by

- High bond strength weight or volume.
- Outstanding thermal Shpck resistance 2. Apply e\{enly to both surface(s) to be bonded. 12} - BT_01 _SOM BONDATHERM™ CARTRIDGES
+ Water and chemical resistance 3. Application to the substrates should be made S,
+ Impact resistance within five minutes. Larger quantities and/or
. 11 mix ratio higher temperatures will reduce the working time.
. Fést foorm temperature cure — three speeds 4. Avoid mixing large quantities and/or at high
t0 choose fromp P temperature due to the possibility of creating a
high exothermic temperature.
5. Jointhe coated surfaces. Allow to cure at 60°F
- e 16°C) or higher until adhesive is set. Heat may be
Typical Specifications (10-3005 (
C);'r;r pecifications ( ) Clear @valable 1 DIack added up to 200°F (93°C) to accelerate the cure. FOR USE W/ 200ML CARTRIDGES BT-01 -ZOOM
Mix ratio by volume 1:01 6. Avoid moving parts during cure. Pressure to the
Mixed viscosity, 25°C cps * Solids 12,000 substrates is recommended. Maximum shear
Content, % 100 strength is obtained with a 3-5 mil bond line.
Specific gravity, 25°C Shore D hardness 1.15
10-3005 86
10-3020 72
10-3046 65
Work Life, 25°C, minutes
10-3005 3-5
10-3020 10-15
10-3046 25-30 BONDATHERM EQUALIZER STATIC MIXERS
Handling time, 25°C, minutes
10-3005 15-20
10-3020 30-35
10-3046 55-60
Cure time. 25°C hours Ss BT-02-50M FOR USE W/ 50ML CARTRIDGES
Coefficient of thermal expansion (in/in/°C) 60x10°
Operating temperature range, °C Dielectric strength | 50 to *130
V/mil 420
Izod Impact, ft-lb/in. 2.7 »
Dielectric constant, 1KHz at 25°C 4.00
Dissipation factor, 1KHZ at 25°C Volume resistivity, |.017
ohm-cm at 25°C Shear strength, psi 2.0x10"
Aluminum (etched) Cold rolled 1,500
Steel Copper 1,000
Brass 960 FOR USE W/ 200ML CARTRIDGES =5 % B.Jol0] Y|
Stainless Steel 725
Galvanized Steel 750
ABS 900
PVC 500
Polycarbonate 335
Compression strength, psi 250
Adhesive coverage: a .005-inch bond line will yield approximately 320 sqg. ft./gallon

wakefield-vette.com Contact us: (603) 635-2800
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Wakefield-Vette Part Number Description Packaging
BT-101-50M-EQZ Two Dual Cartridges (BT-101-50M), One Gun (BT-01-50M), Three Mixers (BT-02-50M) Kit
BT-102-50M-EQZ Two Dual Cartridges (BT-102-50M), One Gun (BT-01-50M), Three Mixers (BT-02-50M) Kit
BT-301-50M-EQZ Two Dual Cartridges (BT-301-50M), One Gun (BT-01-50M), Three Mixers (BT-02-50M) Kit
BT-301-200M-EQZ Two Dual Cartridges (BT-301-200M), One Gun (BT-01-200M), Three Mixers (BT-02-200M) Kit

(2) Dual Cartridges, (1) Dispense Gun, (3) Static Mixers

wakefield-vette.com

BT-401-H is a two component epoxy adhesive filled with silver. This electrically conductive epoxy
resin formulation offers continuity of conductivity with an electrical resistivity value of less than 1x104
ohm-cm. 40-3900 is also well known for its wide operating temperature range, -50 to + 170°C.

BT-401-H is specifically designed for adhesive bonding in microelectronic and optoelectronic
applications. Due to its excellent continuity, it has also been used extensively in applications such

as micro-wave EMI and RFI shielding, in the assembly or repair of printed circuit boards, wave guides,
electronic modules, flat cable, high frequency shields, connectors, circuitry, and as a cold solder.
BT-401-H is formulated with pure silver (no alloys) and is designed in a convenient 1:1 mix ratio.
Both the resin and hardener have silver powder dispersed.

- Electrically conductive

+ Thermally conductive

+ Room temperature cure
+ Easy 1:1 mix ratio

+ Good bond strength

STORAGE, HANDLING, AND AVAILABILITY:

BT-401-H Resin and hardener should be stored
at 25°C in original tightly sealed containers.
Expected shelf life is twelve months in original
unopened containers.

+ Filler settling is common with these products.
Gently stir resin and hardener before using to
make sure fillers are evenly dispersed.

Typical Specifications

Mix Ratio, by Weight

Color

Mixed Viscosity

Pot Life, 100 gram mass @ 25°C

1:1

Silver

Creamy Paste
1 Hour

Specific Gravity, 25°C
Resin
Hardener

2.98
1.8

Hardness, Shore D

Thermal Conductivity, W/m- °K
Tensile Lapshear, psi (Al to Al)
Flexural Strength, psi

Volume Resistivity, ohm-cm
Operating Temp. Range, °C

70

7.93

700
10,200
0.0001
50to 170

Cure Schedule

a) 24 hours @ 25°C
b) 1 hour @ 65°C
¢) 15 minutes @ 90°C

Contact us: (603) 635-2800
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BT-402-H BONDATHERM HINGE PACKS

This system has been formulated to meet the stringent non-burning requirements of UL94 V-0.
BT-402-H Black Epoxy is used with Catalyst 190 and are listed with Underwriter’s Laboratory for

passing UL94 V-0. This system offers excellent heat transfer, low shrinkage, and outstanding insulation
properties. BT-402-H Black with Catalyst 190 passes NASA's outgassing requirements per ASTM
E595-07. Other Catalyst's are available as well (30, 150.).

Typical applications for BT-402-H include encapsulating power supplies, transformers, coils,
insulators, and sensors. This system is an excellent choice for applications requiring high thermal
conductivity and flame retardancy.

Typical Specifications

Viscosity @ 25°C cps, Resin 60,000
Mixed with Cat. 190 28,000
Mixed with Cat. 30 17,000
Mixed with Cat. 150 1,500

Specific Gravity, 25°C 1.6

Hardness, Shore D Color 90

Tensile Strength, psi Black

Linear Shrinkage, in/in 9,850

Operating Temp. Range,°C 0.002

Dielectric Strength, V/mil Dielectric| 60 to ©200

Constant at 60 Hz 485

Volume Resistivity, ohm-cm, 25°C | 5.6

Dissipation Factor, 60 Hz 1.5x10%

Thermal Conductivity, W/m- °K 0.015

Compressive Strength, psi 2.16

Coefficient of Expansion, in/in °F 15,000

Heat Distortion, °C Outgassing 1.4x10°

(with Cat. 190) 155
%TML 0.5
%CVCM 0.01

INSTRUCTIONS FOR USE:

A.  With Catalyst 190 listed with UL 94 V-0 (room
temperature curing):

1. By weight, thoroughly mix 5 parts Catalyst
190 to 100 parts BT-402-H resin.

2. Degas and pour. Cure at room temperature
for 12-24 hours at 25°C ambient.

B. With Catalyst 30 listed with UL 94 V-0 and RTI
Rating of 130°C (Heat curing - Recommended for
higher operating temperature and physical
property applications):

1. By weight, thoroughly mix 10 parts Catalyst
30 to 100 parts BT-402-H resin.

2. Pour and cure according to one of the
following recommended cure schedules:
a) 85°C (185°F) 3-4 hours
b) 100°C (212°F) 2-3 hours
For optimum performance, an additional
2 hours @ 365°F (185°C) is recommended.

C.  With Catalyst 150 (room temperature/heat curing):

1. By weight, thoroughly mix 17 parts Catalyst
150 to 100 parts BT-402-H resin.

2. Degas and pour. Cure at room temperature
for 24 hours or for 2-3 hours at 35-40°C.

wakefield-vette.com
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BT-403-H is a two component, aluminum filled epoxy system. This system is used for making heat
resistant tools, parts, or bonds that require the highest thermal conductivity and heat resistance. We
have developed this extremely conductive epoxy by formulating it with a unique combination of fillers,
particle sizes and dispersion techniques.

BT-403-H has good heat dissipation making this a popular choice for a variety of heat sink applications.

Its viscosity is particularly suited for Fin bonding. BT-403-H passes NASA's outgassing requirements per
ASTM E-595-07.

FEATURES STORAGE, HANlDLING, AND AVAILABILITY:
+ BT-401-H Resin and hardener should be stored

+ Excellent Thermal Conductivity at 25°C in original tightly sealed containers.
+ Superior Adhesion Expected shelf life is twelve months in original
- Low Viscosity allows quick self leveling u.nopeneq co.ntamers. )
- Filler settling is common with these products.
Gently stir resin and hardener before using to
make sure fillers are evenly dispersed.
Typical Specifications
Color Grey
Viscosity, 25°C,
Resin 130,000
Mixed 8,000
Specific Gravity, 25°C 1.81
Working time, 100 grams, 25°C 5 Hours
Durometer, Shore D
25°C 90
100°C 65
Tensile Strength, psi, 25°C Aluminum | 9,000
to Aluminum
1" overlap 2,500
Compressive Strength, PSI, 25°C Mix | 18,500
Ratio, by weight 100:10
Operating temperature, °C -55to 155
Coefficent of Thermal Expansion, °C | 28 x 10
Thermal Conductivity, W/m- °K 4.5
Outgassing
% TML 0.91
% CVCM 0.07

Contact us: (603) 635-2800

THERMAL
INTERFACE PRODUCTS
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Front Panels
Wedgelocks
Wavelock™ Data Sheet
Heat Frames

ATR Boxes / Enclosures

Complex RF Shield Enclosures
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FRONT PANELS WEDGELOCKS

U
Standard & custom front panels that are silk-screened, fully assembled, and ready to mount. Rugged fastener or retainer used to clamp a PCB within a cold wall slot.
Parts are made from extrusion and manufactured on high-speed CNC machines, providing a ) Prov!des clamping force to re,S'St shock and vibration in rugged environments
superior finish and precision fit to a specific application. - Provides a thermally conductive path from the heat frame to the cold wall
- Flexible mounting options to meet customer requirements
- Available separately or integrated into Heat Frame
* Panel cutouts * VME Flat Panel - PMC Wedgelocks are available in various profiles and allow for configurable length, mounting and plating
- Multi-color silk-screened -+ Compact PCl + XMC selections. For configurations not shown within the data sheets, please contact the factory to review.
+ Choice of EMC gaskets + 1101.10 compliant + FMC
+ Choice of surface finish + Electrical/Electronic instrumentation, controls, and devices.
+ Optional hot swap microswitch installation + Electronic communication equipment. “B"” STYLE WEDGELOCK
+ Assembly and kitting - Computer system front and rear back panels.
- 19 inch panel plates - 1U, 2U and 3U make for many different applications.
+ Audio devices, vacuum tube amplifiers, and signal processing equipment. Assermbly with Long Screw REAR WEDGE
“B" Style | # of Wedges | Height Width | Length (min) DSCC CID

418B 3 0.180 0.240 2.80+ 59590 /11, /12
4228 3 0.220 0.220 2.80+ 59590 /7,/8,/9,/10

{HS FMC & PMC BEZEL KITS DATA SHEETS 4268 3 0.260 0.225 2.80+ 59590/3,/4,/5, /6

FMC & PMC Mezzanine Cards describes a specification of I/O mezzanine modules in conjunction with
FPGA or another device with configurable I/O capability. The design allows use on any industry standard ]
slot card with form factors such as VME, VPX, CompactPCl, AdvancedTCA, MicroTCA, PCl, PXI, and many

others.. Wakefield-Vette can customize your specific application needs for custom FMC & PMC Bezels.

FEATURES WV Part Number Description Kit Description Size FRONT WEDGE
) . PMC-BEZEL- Aluminum PMC Bezel Kit PMC Bezel, Elastomer Gasket, 0.659" L x 0.500" W x 2.913"H

* Material: Aluminum KIT-01 (1050056-00) Qty. Two M2.5 x 6mm Screws | (16.75mm x 12.70mm x 74.00mm) DRIVE SCREW
« Kit: FMC-BEZEL- Aluminum FMC Bezel Kit FMC Bezel, Elastomer Gasket, 0.659" L x 0.500" W x 2.404" H

Bezel KIT-01 (1050117-00) Qty. Two M2.5x 6mm Screws | (16.75mm x 12.70mm x 61.00mm)

Elastomer Gasket PMC-GASKET-01 | PMC EP?CCW%S?EEJO()) RING | Spare, Replacement Component

Two M2.5 x 6mm FMC-GASKET-01 | FMC EMC GASKET O RING | Spare, Replacement Component

PH Sta|n|eSS Stee' SCreWS (’] 070036,00) "c,, STYLE WE DG ELOCK
+ Custom cutouts, silkscreen

or overlays available

ROLL PIN-.,
Assembly with Mounting Bar N
\
PMC-BEZEL-KIT-01 FMC-BEZEL-KIT-01 “C"Style | # of Wedges | Height | Width | Length (min) | DSCC CID REAR WEDGE, \
KIT WITH PMC GASKET & MOUNTING HARDWARE KIT WITH FMC GASKET & MOUNTING HARDWARE yiTTe 3 oior T 028 ETn
[s655] 422C 5 0.225 0.225 2.80+ 59789 /9, /10
63> 422C7 7 0.225 0.225 4.80+
. 50
Led iy - S = | M2t e vy 426C 5 0260 | 0.250 2.80+ Pending
| 2PLACES ACES
ZELAGES - ‘ / 426C7 7 0.260 0.250 4.80+
i i é 438C 5 0.375 0.365 2.80+ 59789 /15,
[12:00] i [12.00] T
0.472 0.472
2PLACES 2PLACES L
b = ? L L FRONT WEDGE,
[;ég?] [g%g?] MOUNTING BAR \\
L2 - ' FLATWASHER- \\
= = [;1435'] N \ \\
$ LOCK WASHER~, %
[12.70] [ ﬂ % \
0.500
: ! w [ ) }
[10.00]
S % By
3 = + -
: [1.75] \ | [1.75]
INSTALL PMC MOUNTING siDE L0067 INSTALL FMC MOUNTING siDE 0067 * All dimension provided in Inches
158 SHEILDING GASKET SHEILDING GASKET

** Standard profiles and lengths listed, inquire for other sizes 159
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WEDGELOCKS

“D"” STYLE WEDGELOCK

Assembly with Long Screw
“D" Style | # of Wedges | Height Width | Length (min) DSCC CID

422D 5 0.220 0.220 4.80+ Pending
426D 5 0.260 0.225 4.80+ Pending

INTERMEDIATE WEDGE

ALGNMENT SPRING
CENTER WEDGE:

ALIGNMENT SPRIN

* All dimension provided in Inches
** Standard profiles and lengths listed, inquire for other sizes

WAVELOCK™ DATA SHEET

Wavelock™ is a patent-pending, low-cost, high-performing, form fit, and function alternative to wedgelocks for some
applications. A Wavelock assembly consists of only two discrete parts and represents the simplest form of a card retainer
within a wedgelock envelope. The discrete parts are a wave spring and an injection molded carrier. Additional benefits
include easy tool-free installation and visual indication of correct installation.

FEATURES AND BENEFITS

+ Carrier: Polysulfone (PSU)
+ Wave Spring: 17-7 PH Stainless Condition C to CH900

+ Low cost for light shock and vibration applications.

+ Light weight assembly with uniform clamping force.

+ Narrow width for maximum PCB component area.

- Low profile design allows for decreased slot pitch. ¢
+ Special lengths, finish, and other design options available.

RELAXED STATE

ENGAGED STATE

28 VIEW OF INSTALLED ASSEMBLY
[188
7 ﬁ\,R/\_/V\_/—\,

3 1

- Py

VIEW OF UNINSTALLED ASSEMBLY

RECOMMENDED GAP:
0.200[5.08] +0.01"[0.25]
+ PCB THICKNESS + 10% TOLERANCE

160
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HEAT FRAMES

Milled aluminum heat frames are used with electronics design to meet or exceed
rugged specification requirements.

Heat frames are CNC precision-machined out of solid aluminum (or copper) and
precisely match the topography or skyline of an electronic printed circuit board
being ruggedized.

FEATURES AND OPTIONS APPLICATIONS
+ Plating options include Chromate, Black Anodize, and Electroless Nickel. - |[EEE 1101.2
+ Integrated Heatpipes when needed + VITA30.1

- VITA 48 (both 0.8" and 1.0" slot pitch)
+ Mezzanine cards
+ Ruggedized Enviroments

+ When combined with thermal-interface material or “gap pads,” conduction-
cooled heat frames increase a board's operating temperature range, as well as
its resistance to shock and vibration.

+ Designs can integrate Front or Rear I/0 and can also include Top and Bottom

Covers for compliance with Two-Level Maintenance.

+ When integrated with wedgelocks and ejectors, this product allows VME, cPCl
and other boards to fit within conduction cooled chassis slot dimensions with
zero insertion force.

ATR BOXES / ENCLOSURES

Typically the rugged housings for multiple VME, CompactPCl or VPX computers boards.
Enclosures can be bolted, brazed or epoxied together.

+ Standard configuration COTS and Custom ATR enclosures
+ Power supply and Backplane available when required
+ Brazed or Epoxied and bolted Solutions

- Complete Custom Design capabilities to meet specific
customer constraints

+ Finishes Anodize :
+ Chem Film

+ Dual Plating

+ Painting

COMPLEX RF SHIELD ENCLOSURES

Complex machined parts can be executed through Wakefield-Vette's North Carolina facility. One
major product line it supports intricate machined parts for the RF industry.

RF shielded enclosures refers to any box, chassis, or other packaging that prevents the passing of
electromagnetic interference or radio frequency.

APPLICATIONS

+ Desktop Shielded Enclosure + Sensor Equipment

- Software-defined Radios + Surveillance Equipment

+ Rugged/Embedded Computing + Tactical Devices

+ TEMPEST/Secure Computing + EMI Shielded Enclosure for Communications Equipment

161



ELECTRONICS PACKAGING
SYSTEMS

Electronic Packaging Systems 164-165
System Level Packaging 166-167

Wakefield-Vette manufactures both custom and standard electronic packaging solutions.
In June of 2015, Wakefield-Vette announced an exclusive strategic partnership with
Heitec AG, a recognized leader in electronic packaging systems (EPS), to sell, customize,
and service the Heitec product line (formerly Rittal) to the North American marketplace.

Wakefield-Vette has the ability to modify a customer’s unique specification within a quick

turnaround time which separates it broad product line from the rest in North America.

Wakefield-Vette has achieved a leading position in the Rugged COTS packaging
marketplace, providing for VME/VME64x, VXS/VPX, VXI,PXI, AdvancedTCA, and MicroTCA,
and CompactPCl/2.16 architectures.

SINJLSAS DNIDYYIVd SOINOY1IO31d
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PACKAGING SYSTEMS
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ELECTRONIC PACKAGING SYSTEMS COMPONENTS

Besides complete subrack and system solutions Wakefield-Vette offers a wide range of individual

ELECTRONIC PACKAGING SYSTEMS

FRONT PANELS & EJECTOR HANDLES

Wakefield-Vette manufactures custom front panels that are silk-screened, fully assembled, and ready to mount
to your PCB. Parts are made from extrusion and manufactured on high-speed CNC machines to mill your
custom cut outs and features, providing a superior finish and precision fit to your board. We also have the

ability to stamp front panel cutouts to meet your specifications or high volume requirements.

STANDARD FRONT PANELS

Subrack system for direct mounting in a
cabinet. Mounting either on top hat rails or
on mounting plate. Suitable for installation of
standardized PCBs or plug-in units.

INJECTORS & EJECTORS

We offer all VME and compactPCl related
front panel accessories, including gaskets
and handles to meet Vita 41, 46, 48, 57, and
IEEE 1101.10 requirements.

CUSTOM FRONT PANELS

In addition to a variety of standard finishes
and options , Wakefield-Vette offers custom
front panel production along with our
in-house silk-screening process. We offer
build to order ATCA and PCl panels, as well as
customized AMC, PMC, and FMC bezels.

MEZZANINE FRONT PANELS

Extruded aluminum and Zinc Die Cast for PCl
mezzanine cards and conforms to |IEEE 1386.

components and accessories for setup, mounting and upgrade. Our inside and outside sales staff will
gladly help you to find the right selection of components and support you in compiling the optimum
package to fulfill your individual preferences and requirements.

164

CARD GUIDES

Keyable Guide rails to IEEE 1101.10.
Prepared to accommodate a ground contact
for assembly of a plug-type connection.
Available in different form factors and
material including plastic.

COVERS

Covers are slid into the front and rear
horizontal rails for mounting backplanes/
connectors. There are several styles of this
product line.

wakefield-vette.com

HORIZONTAL RAILS

The adaptor rails accommodate the guide
rails when fastened to the center horizontal
rail. Front and rear horizontal rails available
to meet the very simple to the very complex
subrack configurations including rails to meet
the IEEE 11001.10/1101.11 specifications.

BACKPLANES

Wakefield-Vette offers various backplanes.
Our engineering team can help assist in
any backplane design with your PICMG,
VITA-based, VME, VME 64X, cPCl, uTCA, or
custom architecture design.

SUBRACKS

The modular concept of Ripac subracks facilitates a wide range of application options with a minimum
of components. All Ripac subracks are based on the same horizontal rails and system components.
The difference lies in the design of the side panels and installation options. The subracks are shock and

vibration-tested and comply with IEC 60 297-3-101, -102, -103.

™
ey
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—

RIPAC COMPACT

Subrack system for direct mounting in a
cabinet. Mounting either on Din rails or on
mounting plate. Suitable for installation of
standardized PCBs or plug-in units.

RIPAC ECO

Subrack system for standard applications.
Suitable for installation of standardized PCBs
or plug-in units of 160 and 220 mm depth.

RIPAC VARIO EMC

Subrack system for EMC applications or
complex installations. Suitable for installation
of standardized PCBs or plug-in units up to
400 mm depth.

PACKAGING SYSTEMS

RIPAC EASY

Subrack system for standard applications or
high mechanical loads. In cases that require
easy handling and fast assembly.

RIPAC VARIO

Subrack system for standard applications or
complex installations. Suitable for installation
of standardized PCBs or plug-in units up to
400 mm depth.

RIPAC VARIO MOBILE

Subrack system for applications in rail
vehicles. Suitable for installation of
standardized PCBs or plug-in units.

The RiCase instrument case impresses with its modern design and high functionality. Particular features
include the numerous color variants and the all-metal enclosure construction. The Ripac Vario-Module
system enclosure (desktop or rack-mount enclosure) is fully compatible with the latest Ripac subrack

range, making it ideal for individual configuration and assembly as a microcomputer system. At just 1 U,
the HeiBox system enclosure offers a high packaging density in the smallest space.

HEIBOX ECO

Cost optimized 1 U system housing for use
as rack-mount enclosure or instrument case.

RICASE

Instrument case for installation of 19”
slide-in assemblies and elements. For mobile
and stationary applications.

Contact us: (603) 635-2800

RIBOX

Optionally for use as an instrument case
or rack-mount enclosure. Accommodates
Eurocards/Double Eurocards (horizontal),
bridges, hubs, routers or modems.

RIPAC VARIO MODULE

Optionally for use as an instrument case or
rack-mount enclosure. External dimensions
according to IEC 60 297-1 for installation

in enclosures.
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SYSTEM LEVEL PACKAGING

CPCI / CPCI SERIAL

Wakefield-Vette offers a wide selection of CompactPCl systems that conform to I[EC 60 297-3 and IEEE
1101.1/10/11, as well as PICMG 2.0. Systems include backplane and power supply, excellent cooling, fully
assembled, pre-wired and tested.

RACK MOUNT SYSTEMS [ CPCI SERIAL PLATFORM SYSTEMS

L r— ELECTRONICS
wakefield-vette PACKAGING SYSTEMS

Configuration of 19" industrial computer
systems according to CompactPCl
specification for Telecommunication and
Industrial Automation.

Configuration of 19" industrial computer systems
according to CompactPCl Serial specification.

MicroTCA

MicroTCA offers standardized modularity, compact design and high scalability and bandwidth. Additionally, the
consistent platform strategy reduces the time to market. Whenever ultra fast data transmission or data storage
is required, MicroTCA systems are the first choice. This is true not only for telecom applications but also for
industrial control systems or medical engineering.

CubeTCA FACE PLATES

Based on the MTCA specification the
compact CubeTCA offers a wide range of
application fields in the industrial sector.
The CubeTCA can either be assembled
directly on the mounting plate or integrated
within the target system.

These face plates are used for AMC cards and ATCA
carriers, or as filler panels in MicroTCA systems.

MicroTCA RACK MOUNT SYSTEMS

MicroTCA specification is designed as an
amendment to the ATCA standard as a lower-cost

AIR MANAGEMENT PANELS

Filler sheets are mounted on the AMC face compact version for the low-end sector. The main
plates and are used to route the airflow in features are a compact design, high scalability,
ATCA carriers and MicroTCA systems. modularity and considerably reduced system costs.

) PicoTCA
MicroTCA DEVELOPMENT SYSTEM — : :

Based on the MTCA specification, PicoTCA is

Instrument MicroTCA development systems a modular ready-torun system, which carries
are suited for design of hard and software or up to 12 AMCs and 1 MCH. Due to the robust
for testing AMC modules. construction, the 19" rack can be used both in the

telecommunication and in the industrial sector.

wakefield-vette.com

166

Wakefield-Vette supplies complete plug & play solutions for VME applications. Systems are based on
standard components which may be configured to your specification. VME systems are complete with
power supply, backplane, measures for EMC and ESD protection, climate control, fully assembled,
pre-wired, and tested.

BACKPLANES

””I : The VME64 s a new addition to the VME
__[_”[_”""" family to ANSI/VITA 1-1994 and supports

=== 64-bit data traffic. The VME64x extends the
VME family to ANSI/VITA 1.1-1997 and is
available with the optional 133-pole 2 mm
connector JO. 160-pole connectors are used
with VME64x.

RACK MOUNT SYSTEMS

Ripac systems available in many different
variations. Prepared to accommodate
VMEbus boards and drives while having MPS
Monitoring feature.

AT

SLIM BOX VARIO

Configuration of 19” industrial computer
MPS MONITORING systems according to VME specification.

The monitoring electronics for
microcomputer packaging systems (MPS)
offers a highly flexible, scalable security
concept for key parameters such as
temperature, voltage and fan speed.

Contact us: (603) 635-2800
167
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THERMAL EXTRUSION PROFILES

Flatback Extrusions

L-style Extrusions

Center Channel Extrusions
Multi Channel Extrusions
Flatback with Integral Mounting Feet
T-style Extrusions

H-style Extrusions

Double-Side Extrusions
Mounting Shelf Extrusions

Press Pack Extrusions

Power Module Extrusions
Forced Convection Extrusions
Modular Extrusions / Enclosures
Hollow Extrusions

Miscellaneous Extrusions

1/72-234
235-239
239-245
245-247
248-252
252-256
256-262
262-263
263-265
265-268
268-269
269-271
271-272
2/2-273
273-276

Extruded heat sinks are the most common heat sink used for thermal management today.
They are manufactured by pushing hot aluminum billets through a steel die to produce

the final shape. The most common aluminum alloy is 6063-T5, but other 6XXX alloys can

also be examined as needed. When the material is extruded, the initial sticks are 30-40 feet
and length and are very soft. The material is stretched by grabbing both ends to produce a
straight stick. After stretching, the material can be either air or over aged depending upon the
required final hardness of the material. After the aging process, the material is cut to the final
length and any final fabrication (holes, pockets, or other secondary machining) can be done.
Extruded heat sinks are usually supplied with a “finish” such as anodizing which can enhance
its thermal performance. The heat sinks can also be supplied with a chromate finish which

provides some corrosion protection or can be used as a primer before a final paint or powder

coating is applied.

While each extruded shape is unique to the requirements that it was designed for, extruded
heat sinks are the most cost-effective cooling solution. Each shape is engineered to achieve
the optimal thermal and structural performance. Wakefield-Vette partners with a large list
of vendors which insures that you have the best thermal solution based on your system
structure and thermal requirements.

S37140¥d NOISNJLX3 TVINIIHL
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Per. 1.79 in.
WT. 0.04 Ib/ft
Bsa 42.00 °C/w/3"

(.050)
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Bsa 29.16 °C/w/3"
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Bsa 9.50 °C/w/3"

(.034)
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Per. 6.08 in.

WT. 0.15 Ib/ft

Bsa 15.80 °C/w/3"
FLATBACK
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L (.240)
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Bsa 20.30 °C/w/3"

S
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b
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Per. 2.48 in.
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Bsa 28.50 °C/w/3"
016210

——7 r—f(.200)
(-136) (.640)

|———(.120)
— — (.400)
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WT. 0.20 Ib/ft

Bsa 11.10 °C/w/3"
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|

(.400)

(.080)

.
T Li (:662) 4J

Per. 3.86 in.
WT. 0.14 Ib/ft
Bsa 8.80 °C/w/3"

Particular profiles are not always kept in stock. Contact us to check availability.
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WT. 0.07 Ib/ft
Bsa 26.00 °C/w/3"

ﬁ |‘(.160)
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S
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=
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—— —==— (0.088)
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— . —
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: (.190)
1
|
| (.750) |
Per. 3.96 in.
WT. 0.09 Ib/ft
Bsa 7.00 °C/w/3"
006513
} (810) ‘
i (.450)
(.159)
Per. 4.63 in.
WT. 0.24 Ib/ft
Bsa 15.10 °C/w/3"

(.075) j

(:236)

1
DU

a_‘

Per. 3.79 in.
WT. 0.13 Ib/ft
Bsa 17.10 °C/w/3"

(.040) (.240)

t
l (.750) 1
Per. 4.86 in.
WT. 0.11 Ib/ft
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(.080) — 1‘7 (:850) 4"

Per. 5.91 in.
WT. 0.24 Ib/ft
Bsa 12.50 °C/w/3"

(.750)
(.100)
} }—7 (.880)4—)
Per. 8.90 in
WT. 0.41 Ib/ft
Osa 8.40 °C/w/3"

050) —|
(.120) (.050) (.057)
(.012) (.080)
} (.297)
(:387) (050) (.250) (.060)

‘<7(.900)4>‘ L (.930) ‘ (.945) 44
Per. 5.94 in. Per. 5.13 in. Per. 4.44 in.
WT. 0.18 Ib/ft WT. 0.16 Ib/ft WT. 0.19 Ib/ft
Bsa 12.30 °C/w/3" Bsa 13.64 °C/w/3" Osa 15.60 °C/w/3"

Profiles are not to scale relative to each other. gsa values shown for 3" vertical length in natural convection with black anodized finish. FLATBACK
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Bsa 6.30 °C/w/3" Osa 11.40 °C/w/3" 8sa 8.60 °C/w/3" Bsa 12.20 °C/w/3" Bsa 9.70 °C/w/3" Bsa 7.50 °C/w/3"

(.043) (.059) BN
(.750) (1.350) (.788) (j; - (.767) (.100)
(129) w L L o L L L
JT‘ | (.125) RN | (200 — s ‘T [ (1185 HT

(.060) 1.06 T ‘ 1.180)
\ (1.08) ‘ T } 1.060) } L (1.084) ] ‘ (1.142) | ~ ( ) \
Per. 3.76 in. Per. 8.62 in. Per. 11.49 in. Per. 7.01 in. Per. 8.23 in. Per. 10.42 in.
WT. 0.1 Ib/ft WT. 0.39 Ib/ft WT. 0.69 Ib/ft WT. 0.36 Ib/ft WT. 0.31 Ib/ft WT. 0.43 Ib/ft
Bsa 22.00 °C/w/3" Bsa 8.00 °C/w/3" Bsa 4.60 °C/w/3" Bsa 10.00 °C/w/3" Bsa 10.70 °C/w/3" Osa 6.90 °C/w/3"
FLATBACK

FLATBACK Not all stocked. Example shapes are not all tooled.



wakefield-vette

—

(.867) (100) (:385)
(-070)] Fi 1.200 44
F— (1.185) —»‘ ( )
Per. 11.62 in. Per. 8.63 in.
WT. 0.47 Ib/ft WT. 0.29 Ib/ft
Bsa 6.40 °C/w/3" Bsa 8.30 °C/w/3"

T r(ma;)
—  =—(166)

(.808)
(.068)
l {1.208} -
: L—i (1.208) 4—‘
Per. 9.17 in. Per. 14.39 in.
WT. 0.44 Ib/ft WT. 0.43 Ib/ft
Bsa 7.63 °C/w/3" Bsa 6.50 °C/w/3"

(.168) (.320) (350) (.133)
1™ e 4

(.080)

E

= - — (1.285) - = * *

N & ‘ (1.240) ‘
Per. 5.10 in. Per. 7.41 in.
WT. 0.16 Ib/ft WT. 0.31 Ib/ft
Bsa 18.00 °C/w/3" Bsa 11.00 °C/w/3"

i —% (:216) F ‘%
(1.650) 250
S
(:325)
4| T ‘ (076)
- (1264)

T

i

1 (1.26) J
Per. 15.79 in. Per. 6.24 in.
WT. 1.08 Ib/ft WT. 0.23 Ib/ft
Bsa 4.40 °C/w/3" Bsa 13.60 °C/w/3"
FLATBACK

(055)

(.650)
(.200)
) } (1.200) |
Per. 9.41 in.
WT. 0.60 Ib/ft
0sa 7.40 °C/w/3"

('gi (1.220) 4 E
(.050)
Per. 12.19 in.
WT. 0.47 Ib/ft
@sa 5.70 °C/w/3"
016419

(.080)
(.400)

* } (1.240) }
Per. 8.41 in.

WT. 0.35 Ib/ft

Bsa 10.20 °C/w/3"

(1.410)
(.325)
L (1.266) |
Per. 13.42 in.
WT. 0.92 Ib/ft
Bsa 5.20 °C/w/3"

Not all stocked. Example shapes are not all tooled.

XX8591

(.551) [. l

1
T Li (.787) 4.‘ T

g )
S (20 | 3
Per. 8.20 in.
WT. 0.40 Ib/ft
Bsa 10.50 °C/w/3"
XX10312
E; —_
3 2
N S
L (1.303) ———
Per. 10.39 in.
WT. 0.45 Ib/ft
Bsa 8.75 °C/w/3"

’—;(146)

1y

N
o
£

-

Per. 8.01 in.
WT. 0.27 Ib/ft
Bsa 9.24 °C/w/3"

(.156) }_7 (1'375)44

Per. 13.19 in.
WT. 0.76 Ib/ft
Bsa 5.20 °C/w/3"

} (.454)

(

(.081)
(.045)%%
I_i (1.374) 4—| <7U-375)4J (.070) }<

_— . —
wakefield-vette

ﬂ ’« (147)

L (114) .

(.300)
i f 1<7 (1.303) —»‘
(1.300)
Per. 12.11 in. Per. 5.62 in.
WT. 0.70 Ib/ft WT. 0.27 Ib/ft
Osa 6.00 °C/w/3" Bsa 11.40 °C/w/3"

114)
}< (1.354) »' f
|

(1.362) |

i |
Per. 7.47 in. Per. 9.13 in.
WT. 0.44 Ib/ft WT. 0.58 Ib/ft
Bsa 9.00 °C/w/3" Bsa 6.90 °C/w/3"

016458 016426
(350)
(.145) - * } (.070)

(1.375) »‘ *

Per. 7.10 in. Per. 10.30 in.
WT. 0.24 Ib/ft WT. 0.32 Ib/ft
Bsa 10.00 °C/w/3" Bsa 7.60 °C/w/3"

.150
— (or0) - % ) ) o) - s
(.960) (.658)

‘ .088
i (.088)
(:250)
T} (1.380) } Li (1.398) 4J

Per. 10.33 in. Per. 14.37 in.
WT. 0.76 Ib/ft WT. 0.47 Ib/ft
Bsa 6.80 °C/w/3" Osa 6.70 °C/w/3"

FLATBACK



wakefield-vette

T

(:450) .700)

l (.220)

i{»»‘ ’$ »1 ’«(.191)

(1.400) | B } |

(1.400)

Per. 6.07 in. Per. 10.22 in.

WT. 0.35 Ib/ft WT. 0.70 Ib/ft
Bsa 11.50 °C/w/3" Bsa 8.80 °C/w/3"

14187 014361
(1.300) (.238)
l (1.450)
= {1.420} -l

Per. 17.42 in. Per. 6.89 in.

WT. 1.44 Ib/ft WT. 0.25 Ib/ft
Bsa 4.01 °C/w/3" Bsa 10.20 °C/w/3"

-

Per.
WT.
Bsa

B

(.650)

L

(1.450) 44

10.78 in. Per.

0.33 Ib/ft WT.

7.00 °C/w/3" Bsa
016051

(955) (.440)
(.115) L
1
} (1.450) } j
Per. 15.97 in. Per.
WT. 0.70 Ib/ft WT.
Bsa 4.40 °C/w/3" Bsa
FLATBACK

13.20 in.
0.40 Ib/ft
6.20 °C/w/3"

ki (1.452)—»‘ T

11.25 in.
0.47 Ib/ft
9.40 °C/w/3"

(.650)

F } (1.402) |

Per. 11.23 in.
WT. 0.52 Ib/ft
Bsa 6.20 °C/w/3"

Per. 11.27 in.
WT. 0.47 Ib/ft
Bsa 6.20 °C/w/3"

(.729)

(.090)
el T
(:070) =S

TS

‘r (1.450) 1‘

Per. 14.12 in.
WT. 0.54 Ib/ft
@sa 6.20 °C/w/3"
016171
- (049) ﬂ r* (157)

(.808)

L (138)

Li (1.458) 4—1

Per. 16.56 in.
WT. 0.63 Ib/ft
Bsa 5.70 °C/w/3"

Not all stocked. Example shapes are not all tooled.

- i

. i (:200!

| "

(111)

E

=

(1.470) |
Per. 7.44 in.
WT. 0.39 Ib/ft
Bsa 8.80 °C/w/3"

(.080) (.:399)

Tk (1500 |
Per. 8.47 in.
WT. 0.28 Ib/ft
Bsa 9.60 °C/w/3"

ﬂ (.350) %

(.570)

«(.410)»L—(-680)—J

(1.500)
Per. 8.65 in.
WT. 0.51 Ib/ft
Bsa 8.10 °C/w/3"

(.160)
(.640)

0

Li (1.500) ——j T

Per. 12.72 in.
WT. 6.07 Ib/ft
Bsa 6.80 °C/w/3"

/,'__._—n

\
wakefield-vette

015960

e

(.:300)

5

|

Per. 7.35
WT. 0.27
Bsa 10.50

015919

= III

(1.500) 4{

@
4X (.100) ﬂ ‘ (:200)
(120)
*7

(.080) (.350)

‘47 (1.500) 4J

in. Per. 5.54 in.
Ib/ft WT. 0.33 Ib/ft
°C/w/3" Bsa 12.70 °C/w/3"

XX8522

(.080)

E

(1.500) |
Per. 11.35 in. Per. 9.88 in.

WT. 0.39 Ib/ft WT. 0.55 Ib/ft
Bsa 7.70 °C/w/3" Bsa 9.80 °C/w/3"

Per. 7.07
WT. 0.23
Bsa 9.60

XX8063

(:200)
f———————  (1.500) e
(1.500)

XX7229

(.160)»‘ F ﬂ r‘('%‘o)

(315) Ja—(:870)—+]

in. Per. 10.40 in.
Ib/ft WT. 0.61 Ib/ft
°C/w/3" Bsa 7.00 °C/w/3"

XX7152 - (103)

(1.440)

il

(.060)

»‘ %{.160)

h (1.300) '

(.090) (670)
(.040) >
(-100) 2
('225)#[* }—7(.970)4—( 1 =
(1.500) F— (1.150) —4
Per. 11.97 in. Per. 12.50 in.
WT. 0.72 Ib/ft WT. 0.75 Ib/ft
Bsa 6.00 °C/w/3" Bsa 5.00 °C/w/3"

FLATBACK



i
wakefield-vette

(1.500) i
. »‘ r(o.m)

‘ (0285
(1.004)
(1.652) —
| (18D ———=—(0.041)
(064) —! L (158
i (.630) (1.504) (0.050)
(.062) (.800
Per. 14.75 in. Per. 14.303 in. Per. 12.72 in.
WT. 0.84 Ib/ft WT. 0.412 Ib/ft WT. 0.61 Ib/ft
@sa 4.70 °C/w/3" Osa 4.90 °C/w/3" 8sa 14.00 °C/w/3"

.24

}7 (-156)
0) (.426) i(.087)
(.278) —————— (2.060) ————
(.250) (1.560)
— H

~

b (1.540) (1.560) 1
Per. 30.32 in. Per. 9.29 in. Per. 9.00 in.
WT. 1.93 Ib/ft WT. 0.46 Ib/ft WT. 0.53 Ib/ft
Bsa 3.30 °C/w/3" Bsa 8.10 °C/w/3" Bsa 5.50 °C/w/3"

XX2007

XX2006

(.157)»‘

=

(500) (.750)
‘ (.125) {
F7(1-562) 4+ (1.562) r ‘ (1.575)
Per. 8.62 in. Per. 12.12 in. Per. 13.59 in.
WT. 0.43 Ib/ft WT. 0.57 Ib/ft WT. 0.36 Ib/ft

Bsa 8.00 °C/w/3" 5.40 °C/w/3" Bsa 9.80 °C/w/3"

XX8058

(.157) }
(Aoso)aT (- e [=—(.220)
* - [ (048) T
(.866)
(.260) (:410)
197) T L (:090)
) } Fim .600) 44

D
w0
()

1
(
| (1575
Per. 12.27 in. Per. 7.00 in. Per. 8.20 in.
WT. 0.87 Ib/ft WT. 0.34 Ib/ft WT. 0.36 Ib/ft
Bsa 5.70 °C/w/3" Bsa 14.00 °C/w/3" Bsa 8.30 °C/w/3"

FLATBACK Not all stocked. Example shapes are not all tooled.

(0.070)
(0.145)
‘ (1.600) ‘
Per 11.05 in
WT. 0.58 Ib/ft
Bsa 7.00 °C/w/3"

P (.750) 4

(1.560) 4—‘

Per. 9.00 in.
WT. 0.53 Ib/ft
Bsa 5.50 °C/w/3"

(1.000) (150)

(1.66) |

Per. 18.15 in.
WT. 1.03 Ib/ft
Bsa 4.90 °C/w/3"

XX5798
%(.393)

(1.312)

R

L—i (1.686) 4—1

Per. 13.66 in.
WT. 1.04 Ib/ft
Bsa 5.30 °C/w/3"

— . —
wakefield-vette

- (.253)
(060) ) = |

)

(.687)
i (1.312)

T (1.617) 1

Per. 7.58 in. Per. 15.45
WT. 0.51 Ib/ft WT. 1.05
Bsa 4.90 °C/w/3" Bsa 3.20

(:312)

Fi “ .525)4—‘ j

n.
Ib/ft
°C/w/3"

(.140)
(.oso)*ﬂ‘r TT('OS") (Oo)ﬂ r(.wg) i
{ .05 ﬂ
(.500) I | I I I | I I('ZBO)
(4100)1
\
\

(1.650) l (.080) Fi (1.653) 44 7

Per. 8.92 in. Per. 6.73 in.
WT. 0.39 Ib/ft WT. 0.20 Ib/ft
Bsa 7.80 °C/w/3" Bsa 10.40 °C/w/3"
012704 012148
(1.175) (:591)
L b
(.091)
(.175) B
| - } (1.665) }
; (1.663) |
Per. 19.43 in. Per. 11.45 in.
WT. 0.83 Ib/ft WT. 0.51 Ib/ft
Bsa 3.60 °C/w/3" Bsa 6.10 °C/w/3"

(' xx8244-40 )

(Oxg244.33)
. »'—'«(0.210)
W +’_'+(o.z1o) . | (aw

(0.060)

Fi (1.690) 44 00%) F (1.690) ’ 00%)

(400)

Per. 8.40 in. Per. 10.40 in.

WT. 0.37 Ib/ft WT. 0.45 Ib/ft

Bsa 10.00 °C/w/3" Bsa 9.30 °C/w/3"
FLATBACK



((xx8244-52 )

+r—'«(o.210)

(515)

(0.060)

Fi (1690) 4% -

Per. 13.20 in.
WT. 0.53 Ib/ft
Bsa 8.50 °C/w/3"

T

(.645)

KN

(.195)

ki (1.700) ﬂ

Per. 13.75 in.
WT. 0.79 Ib/ft
Bsa 5.10 °C/w/3"

(1.160)

4
(.210)
L ]
(1.710)
Per. 18.02 in.
WT. 1.12 Ib/ft
Bsa 4.10 °C/w/3"

(' xx8260-25 )

RN

(.250)
(0.100)
e e .750)4%
Per. 6.41 in.
WT. 0.32 Ib/ft
Bsa 11.00 °C/w/3"
FLATBACK

e . —
wakefield-vette

T

(.330) i
(.108) (.165)

‘f

| (1.601) T T N f
Per. 8.00 in. Per. 10.67 in.
WT. 0.34 Ib/ft WT. 0.76 Ib/ft
8sa 8.70 °C/w/3" 8sa 6.40 °C/w/3"

013521 XX8033
(.055)
i (1.000) ('5 |
(.155) TFim .710)4+ T

r<7 (1.700) 4ﬂ7

Per. 18.73 in. Per. 5.40 in.
WT. 1.14 Ib/ft WT. 0.19 Ib/ft
Bsa 3.70 °C/w/3" Bsa 8.20 °C/w/3"

014815

‘ I

(.:270) J

T %7 (1.723)4—1

b (t728———

Per. 14.82 in. Per. 9.23 in.
WT. 0.86 Ib/ft WT. 0.41 Ib/ft
Bsa 4.70 °C/w/3" Bsa 10.20 °C/w/3"

XX8260-40

(' xx8260-35 )

w
o
=)

1400)

J PE——

Per. 8.60 in. Per. 9.89 in.
WT. 0.39 Ib/ft WT. 0.41 Ib/ft
Bsa 8.80 °C/w/3" Bsa 7.80 °C/w/3"

Not all stocked. Example shapes are not all tooled.

_— . —
wakefield-vette

("xx8260-65 )
(.050) (.060) T
o _ Ly o

(.650)

(.100) ‘
(.063 } (1.750) J‘ * (1.750)
Per. 11.30 in. Per. 15.20 in.
WT. 0.44 Ib/ft WT. 0.59 Ib/ft
Bsa 7.80 °C/w/3" Bsa 5.80 °C/w/3"

011498

(.885) (1.735)

(.130) l i
T (.220)
}‘7 (1.750) 4" 1 (1.750) }
Per. 9.77 in. Per. 15.25 in.
WT. 0.48 Ib/ft WT. 1.22 Ib/ft
Bsa 7.20 °C/w/3" Bsa 4.60 °C/w/3"

1

.089
.580
(.402) l
L (.118) *
Li (1.755) 44 “7 1.760 44

Per. 11.14 in. Per. 14.53 in.

WT. 0.55 Ib/ft WT. 0.49 Ib/ft

Bsa 6.20 °C/w/3" Bsa 4.40 °C/w/3"

012388

(-265) l
T

‘ (1.775) 1 = {1.775}

h.

o |

Per. 9.31 in. Per. 9.43 in.
WT. 0.33 Ib/ft WT. 0.58 Ib/ft
Bsa 7.50 °C/w/3" Bsa 7.42 °C/w/3"

—?j (.5eﬂﬁzs) +$J L(st)

(.875)
(125) ] l (1.750) l
Per. 9.60 in.
WT. 0.72 Ib/ft
8sa 5.10 °C/w/3"

(.060)
T l
.250)
R
‘ T
‘ (1.755) ‘
Per. 10.84 in.
WT. 0.31 Ib/ft
Bsa 6.50 °C/w/3"

ﬂ (:290) %

(.124)] \L (1.770)

Per. 15.37 in.
WT. 0.62 Ib/ft
Bsa 6.80 °C/w/3"

(:989)
(100) |(1.089)

|
(1.687) j‘_*i

(.044).1 =
(1.775) (.100)
Per. 22.92 in.
WT. 1.02 Ib/ft
Bsa 5.10 °C/w/3"
FLATBACK



(.106)

L —

(.323)

(1.780)44

Per. 7.24 in.
WT. 0.32 Ib/ft
Bsa 9.30 °C/w/3"

T

(.600)
f———— (1790) —————
(0.090)
Per. 14.88 in.
WT. 0.57 Ib/ft
@sa 6.30 °C/w/3"
014850
(1.835)
‘ A (159 j

—f (1.199)

(118)

(.254) j_f
F“ 130)4% (118

)

Per. 27.41 in.
WT. 1.07 Ib/ft
Bsa 4.80 °C/w/3"
012580
(.078) (643)
(.150)L
K ‘L (1.846) i -
— (.339) (1.170)
Per. 14.96 in.
WT. 0.67 Ib/ft
Bsa 4.70 °C/w/3"
FLATBACK

i
wakefield-vette

016285 016275
(.173)4—‘ r——
(654) (1.093)
’ (.104)
‘ (.288) ‘ (.048)
(.204) i (1.784) i (100) J ‘ = (1.694) ~
(1.789)
Per. 12.41 in. Per. 22.87 in.
WT. 0.70 Ib/ft WT. 1.10 Ib/ft
Bsa 5.80 °C/w/3" Bsa 4.60 °C/w/3"
015163 017012
(1.810)
(.090)
L (.398) (560)
(.150)
T T
(1.800)
Per. 10.03 in. Per. 14.77 in.
WT. 0.49 Ib/ft WT. 0.71 Ib/ft
Bsa 7.00 °C/w/3" Bsa 6.80 °C/w/3"
XX7293 19407
)
(1.254)
i 1
F7(1.845)4—‘ = 45 =
Per. 18.39 in. Per. 18.391 in.
WT. 1.36 Ib/ft WT. 1.36 Ib/ft
Bsa 3.40 °C/w/3" Bsa 3.80 °C/w/3"

T

(.643)  (.642)
l ¢ (.142)

Piu 847)——————— ==

(1.846) l

Per. 14.96 in. Per. 13.70 in.
WT. 0.73 Ib/ft WT. 0.52 Ib/ft
Bsa 4.70 °C/w/3" Bsa 5.80 °C/w/3"

Not all stocked. Example shapes are not all tooled.

— . —
wakefield-vette

016326

(852) (.090)

% .

(.142)
Fi (1.848) 44
Per. 18.70 in.
WT. 0.66 Ib/ft
Bsa 4.60 °C/w/3"

019033

\ BT

(.19)

Y
(.:250)

Per. 7.70 in.
WT. 0.36 Ib/ft
Bsa 10.90 °C/w/3"

(0.190)

(0.090)

(0.510)

s (1.850) 4>‘

Per. 14.98 in.
WT. 0.63 Ib/ft
Bsa 6.20 °C/w/3"

' (1.250)
J i ]
(1.850) ‘ T (.320)
i (1.850) { (.080) E—
f— (1.850) ——=] f
Per. 18.78 in. Per. 18.05 in. Per. 18.30 in.
WT. 1.10 Ib/ft WT. 0.58 Ib/ft WT. 1.45 Ib/ft
Bsa 6.50 °C/w/3" Bsa 5.20 °C/w/3" Bsa 3.80 °C/w/3"
003942 012110 014374
{ (.585) F
(1. 000) 188 (1.000)
‘ (1.030)
(.250)
Fi (1.875) ‘ ‘ ) (-200)
(1.88 ‘ —
}‘7 (1.880) 4% }
Per. 16.00 in. Per. 10.15 in. Per. 13.79 in.
WT. 1.08 Ib/ft WT. 0.79 Ib/ft WT. 0.45 Ib/ft
Bsa 4.40 °C/w/3" Bsa 6.90 °C/w/3" Bsa 5.10 °C/w/3"
014970 12424 012334
T T(.380)
.210) {
(:275) ( (.350)
(.3;11) - (1.375) (.200) '
(.ose)Jl T ‘ ‘
~—(.610) (.680) = (1.900) -
(1.900) | {1.900} J
Per. 7.49 in. Per. 14.49 in. Per. 8.27 in.
WT. 0.44 Ib/ft WT. 1.65 Ib/ft WT. 0.56 Ib/ft
Bsa 10.20 °C/w/3" Bsa 4.83 °C/w/3" Bsa 8.50 °C/w/3"
FLATBACK



(TLJ II II II II II II

5)
[ {1.990} -
Per. 12.95 in.
WT. 0.45 Ib/ft
Bsa 5.40 °C/w/3"

*F

(.650)

1

L‘i (1.900) 44

Per. 13.69 in.

WT. 0.77 Ib/ft

Bsa 5.10 °C/w/3"

016436
‘ (.098)
(1.904)

Per. 9.20 in.

WT. 0.34 Ib/ft

Bsa 12.00 °C/w/3"

(.oso):j wh (10
T
kB (.690)

(.250) i
T}<7 (1.940) ——=]

Per. 10.46 in.

WT. 0.85 Ib/ft

Bsa 6.70 °C/w/3"
FLATBACK

e . —
wakefield-vette

L (.075) i

Tki (1.990) 4—17 T<7 (1.900) ﬂT

Per. 17.78 in. Per. 15.39 in.
WT. 0.45 Ib/ft WT. 0.56 Ib/ft
Bsa 7.00 °C/w/3" Bsa 4.50 °C/w/3"

(779) (1.000)
(100)
(.150)
i - ‘ 1.900 |
(1900 | ! (1:900 ‘

Per. 13.56 in. Per. 14.76 in.
WT. 0.78 Ib/ft WT. 0.60 Ib/ft
0sa 5.70 °C/w/3" 0sa 4.70 °C/w/3"

(0.200)

(0.090)
(1.250) i
(0.250)
>H

(:250)
— - (1.940

[ T S

Per. 18.34 in. Per. 77.43 in.
WT. 1.08 Ib/ft WT. 0.37 Ib/ft
Bsa 3.80 °C/w/3" Bsa 10.00 °C/w/3"

W r (:304)
(-125)
(475)
(-125)

T
i
TF (1.960) 4>‘T TLi (1.960) 44

4 (.304)‘«

Per. 10.63 in. Per. 13.63 in.
WT. 0.53 Ib/ft WT. 0.63 Ib/ft
Bsa 6.60 °C/w/3" Bsa 5.10 °C/w/3"

Not all stocked. Example shapes are not all tooled.

_— . —
wakefield-vette

@ o
(:300) -

(1.525)

(1.025)
(.125) (125)
e (1960) ——] jﬁ} (1.960) |
Per. 18.07 in. Per. 20.61 in.
WT. 0.87 Ib/ft WT. 0.97 Ib/ft
Bsa 3.90 °C/w/3" Bsa 3.40 °C/w/3"

016650

i (.045) ,1 r (.150)

———— (2,000

(312
(.350) (070) (.688)
(2.000) | —H
(-125)jr l (2.000) l
(.094)
Per. 11.98 in. Per. 11.50 in.
WT. 0.38 Ib/ft WT. 0.55 Ib/ft
Osa 8.00 °C/w/3" Bsa 6.10 °C/w/3"
013075 016149 )
T ]
(2.270) s E N
< _
(.520) L f L
I

(2.000) 1

Per. 25.12 in. Per. 24.02 in.
2.35 Ib/ft WT. 2.75 Ib/ft
2.80 °C/w/3" Bsa 3.10 °C/w/3"

012106 014432

o (.100)
(:220) _
(1.750) (.080) ;
(:440)
(:200)
e~ o) —

g5
w
. ) .

Per. 22.81 in. Per. 8.15 in.
WT. 1.33 Ib/ft WT. 0.36 Ib/ft
Bsa 3.10 °C/w/3" Bsa 8.60 °C/w/3"

i (.080)

(:200)

LLLLLLLLLLLL]
T}_i (2.000) 4.‘7

Per. 7.86 in.
WT. 0.31 Ib/ft
Bsa 11.50 °C/w/3"
014727
(:392) —
(.100) (.740)
ki (2.000) 4%
Per. 13.66 in.
WT. 0.76 Ib/ft
Bsa 5.10 °C/w/3"
016428
(1.004)
(.104)

Yt —

Per. 21.98 in.
WT. 0.83 Ib/ft
Bsa 4.20 °C/w/3"

(.125) (.750)
%7 (2.050) 4ﬂ

Per. 15.60 in.

WT. 0.65 Ib/ft

Bsa 4.50 °C/w/3"
FLATBACK



wakefield-vette

% (.090) T
(.812) & (-561)
(.188) i

(.138)
| rLi (2.060) 4J

016172

@
r_io
2

%7 (2.079) 4{

| (2.058)

Per. 19.10 in. Per. 15.29 in. Per. 15.75 in.
WT. 0.76 Ib/ft WT. 0.87 Ib/ft WT. 0.74 Ib/ft
Bsa 4.70 °C/w/3" Bsa 4.70 °C/w/3" Bsa 4.40 °C/w/3"

((xx8355-40 )

(.050) (300)
(0.150)

{ (.462) F (-400)
Li (2.100) 4JE)94)

.

)

- (2.100) 4_‘

lae———  (2.004)

Per. 11.20 in. Per. 9.44 in. Per. 7.74 in.
WT. 0.30 Ib/ft WT. 0.67 Ib/ft WT. 0.36 Ib/ft
Bsa 6.20 °C/w/3" Bsa 7.00 °C/w/3" Bsa 9.00 °C/w/3"

N i

(0.650) (.665)

G ot

(' xx8355-65 )

»‘ ’« (.272)

ki (2.100) 4>‘

Per. 16.23 in. Per. 14.90 in. Per. 20.64 in.
WT. 0.45 Ib/ft WT. 0.95 Ib/ft WT. 0.68 Ib/ft
Bsa 4.30 °C/w/3" Bsa 5.20 °C/w/3" Bsa 3.40 °C/w/3"

((xx8355-100 )

(' xx8355-80 )

s 8
(670) 3 Z (1.000)
(:220)
{ ‘L (2.100) J‘ 1 (2.100) 1 -
+7 (2.100) 4%
Per. 16.26 in. Per. 18.200 in. Per. 22.64 in.
WT. 0.97 Ib/ft WT. 1.120 Ib/ft WT. 1.39 lb/ft
Osa 4.30 °C/w/3" Osa 4.40 °C/w/3" Osa 3.80 °C/w/3"

FLATBACK Not all stocked. Example shapes are not all tooled.

_— . —
wakefield-vette

XX8641

(1.195)

= I
L— (1.000) J

T (.195)
L-i (2.100) 4—1 } (2.100) |
Per. 22.60 in. Per. 29.12 in.
WT. 1.36 Ib/ft WT. 1.79 Ib/ft
Bsa 5.20 °C/w/3" Osa 2.40 °C/w/3"

4 (172)
'OQO)I I I I I I I I I I(.sso) " h - F

(.100)

(2.116) % T 4
l_ (2.120) -
Per. 9.95 in. Per. 13.81 in.
WT. 0.43 Ib/ft WT. 0.53 Ib/ft
Bsa 7.40 °C/w/3" Bsa 6.10 °C/w/3"

( -0‘00) (1.750)

s
(:300)

(2.125) 4’1 L (2.125)

4
|

Per. 15.85 in. Per. 25.15 in.
WT. 1.18 Ib/ft WT. 2.23 Ib/ft
Bsa 4.40 °C/w/3" Osa 2.80 °C/w/3"

Tﬁi (2.131) 4’1 (2.131

Per. 17.92 in. Per. 21.86 in.
WT. 1.09 Ib/ft WT. 1.28 Ib/ft
Bsa 4.80 °C/w/3" Osa 5.10 °C/w/3"

B

(.980)

NIRRT
L (.800) (.150)
+ i > =

(1.200)
(.150) ‘
f r—i (2.100)4—1
Per. 29.92 in.
WT. 1.41 Ib/ft
8sa 2.60 °C/w/3"

o i
(-130)
Tﬁi (2.120) 4>‘

Per. 15.65 in.
WT. 0.72 Ib/ft
Bsa 4.50 °C/w/3"

2.380
!

Per. 18.60 in.

WT. 3.49 Ib/ft

Bsa 3.76 °C/w/3"

—— (459) =—

7

(.687)

4

ki (2.135) ﬂ

Per. 9.64 in.

WT. 0.66 Ib/ft

Bsa 4.30 °C/w/3"
FLATBACK



e . —
wakefield-vette

ﬁ( .300)

— -
’«

L_i (2.140) 4—‘T

a‘

Per. 13.24 in. Per. 17.21 in.
WT. 0.87 Ib/ft WT. 0.90 Ib/ft
Bsa 5.10 °C/w/3" Bsa 4.10 °C/w/3"

(304 ’« »\ [_7(_239) | (1.968)
(1.225)
e (21600 ————] T‘r (2.165)
Per. 20.97 in. Per. 16.25 in.
WT. 1.12 Ib/ft WT. 117 Ib/ft
Bsa 3.30 °C/w/3" Bsa 5.20 °C/w/3"

Fm

(320)
(.410)
(2.220)
(2.200) ﬂ

Per. 8.34 in. Per. 11.28 in.
WT. 0.34 Ib/ft WT. 0.56 Ib/ft
Bsa 8.40 °C/w/3" Osa 7.00 °C/w/3"

014819 ( 013017 )
o (2.180)
(1.288)
(2.220)
(.144) Y b
f (.220) 3
- (2.225) - 1 (2.240) |

Per. 27.09 in. Per. 32.38 in.

WT. 1.48 Ib/ft WT. 1.79 Ib/ft

Bsa 3.50 °C/w/3" Osa 2.40 °C/w/3"

FLATBACK

ig[ (.020)
R

Per.
WT.
Bsa

r« 304)

(.200) (725) ( 925)
(175) 175

%7 (2.160) 4% Fi (2.160) 44

19.13 in.
0.96 Ib/ft
3.70 °C/w/3"

Per.
WT.
Bsa

(.826)

(1.181)
(2.167)

21.91 in.
0.81 Ib/ft
3.20 °C/w/3"

790
200)
( 110

(.200)

(:215)

Per.
WT.
Bsa

(2.220) } (.110)

17.46 in.
0.80 Ib/ft
4.60 °C/w/3"

Per.
WT.
Bsa

Not all stocked.

10.50 in.
0.53 Ib/ft
6.60 °C/w/3"

Example shapes are not all tooled.

XX10458
T

L.i (2.250) 4_17

Per. 17.49 in.
WT. 1.21 Ib/ft
Bsa 4.80 °C/w/3"

L (470)

(.125)
r %7 (2.260) 4%

Per. 10.24 in.

WT. 0.54 Ib/ft

Bsa 6.80 °C/w/3"

(.080)

-+ AAMMMMAAALALLALLLLLLY (-
Ke

[ (2.280) —————=

Per. 10.93 in.
WT. 0.39 Ib/ft
Bsa 10.40 °C/w/3"

(274)
Aar

(.450)
Fi (2.280) 4%
Per. 12.21 in.
WT. 0.52 Ib/ft
Bsa 6.40 °C/w/3"

_— . —
wakefield-vette

(1.250)

— (.220)

(.125) }—7 (2.250) 4—‘ - (2.252)

Per. 18.25 in. Per.
WT. 0.84 Ib/ft WT.
Osa 3.80 °C/w/3" Bsa
016502 016052
T 1
(.754) (064)  (:440)

1 (2.264)

Per. 24.75 in. Per.
WT. 0.67 Ib/ft WT.
Bsa 4.80 °C/w/3" Bsa

b F (274) (090) (110)
(240' """"' '

K
lj rFi (2.273)

(2.220)
32.42 in.
1.79 Ib/ft
2.40 °C/w/3"
(.100)

gt

17.71 in.
0.72 Ib/ft
7.60 °C/w/3"

f %7 (2.280) ﬂ? | (2.280)
(:200)
Per. 7.58 in. Per. 10.79 in.
WT. 0.36 Ib/ft WT. 0.63 Ib/ft
@sa 9.20 °C/w/3" @sa 7.80 °C/w/3"

nE —~

(.455)

AL (.768)
(115)

T T

Per. 17.31 in. Per.
WT. 0.73 Ib/ft WT.
Bsa 4.00 °C/w/3" Bsa

F(.324)

1

(.150)

18.17 in.

0.75 Ib/ft

4.20 °C/w/3"
FLATBACK



(.783)

e (050) A
L(.sm)

(2.280) —————— =

Per. 16.65 in.
WT. 0.79 Ib/ft
6sa 4.80 °C/w/3"

(.955)

1

(115)

T"i (2.280) ———————»f

Per. 22.46 in.
WT. 1.03 Ib/ft
Bsa 3.10 °C/w/3"

‘<7 (1.602) ﬂ

(290) .085)

(2.321) |
Per. 14.21 in.
WT. 0.58 Ib/ft
sa 4.90 °C/w/3"
013098

(:400)

- % 4.‘T

(.155)
Per. 18.88 in.
WT. 0.95 Ib/ft
Bsa 3.70 °C/w/3"
FLATBACK

,_,/""'_.—”\
wakefield-vette

(.910)

d 1
TF* (2.280) 4{

Per. 17.02 in.

WT. 0.81 Ib/ft

Bsa 4.10 °C/w/3"
016271

Per. 11.95 in.
WT. 0.56 Ib/fe
6sa 5.10 °C/w/3"

(2.360)

Per. 8.13 in.

WT. 0.48 Ib/ft

Osa 8.60 °C/w/3"
013101

(.394)

—— @) ——]

Per. 22.23 in.
WT. 1.07 Ib/ft
Osa 3.10 °C/w/3"

(.950)

=
©
R

Sy

} (2.280) }
Per. 18.17 in.
WT. 0.75 Ib/ft
@sa 4.20 °C/w/3"

011738

(1.750)

(-250) e
jﬁ?‘i (2.320) 4—1

Per. 22.26 in.

WT. 1.88 Ib/ft

Bsa 3.10 °C/w/3"

013102

Per. 10.56 in.
WT. 0.63 Ib/fe
6sa 6.60 °C/w/3"

1§k

} (2.362) }
Per. 21.56 in.
WT. 1.42 Ib/ft
Bsa 3.30 °C/w/3"

Not all stocked. Example shapes are not all tooled.

(1.110)
(.060)

1
Enn

.266

L (2.364) ( )‘—1
Per. 27.93 in.
WT. 1.95 Ib/ft
Bsa 3.20 °C/w/3"

I
T} (2400) \T

(.090)

(

Per. 7.82 in.
WT. 0.37 Ib/ft
Bsa 9.10 °C/w/3"

*1 h (.:274)

(.090)

1

(:450)

Fi (2.400) 44 I

Per. 12.44 in.
WT. 0.54 Ib/ft
Bsa 6.30 °C/w/3"

L(.eem)

(.160)

40

}‘ (2.400)

Per. 18.95 in.
WT. 0.86 Ib/ft
Bsa 3.70 °C/w/3"

/,,-—-——'l,

2 \
wakefield-vette

RRE

(810)  (:95)

1

(2.390) |
Per. 12.18 in. Per.
WT. 0.79 Ib/ft WT.
Osa 5.70 °C/w/3" Osa

(109)

F ki (2.400) ﬁ T (125)

l %(.350)

(350)  (400) |

18.43 in.
0.75 Ib/ft
3.80 °C/w/3"

9.14
0.51
8.00

b (24000 ————+

in.
Ib/ft
°C/w/3"

Per. 9.29 i, Per.
WT. 0.48 Ib/ft i
@sa 7.50 °C/w/3" 6sa
’<—T(.400)

(210)

T } (2.400)
Per. 13.17 i, Per.
WT. 0.87 Ib/ft WT.
@sa 5.30 °C/w/3" 6sa

(:320)

‘ (2.400)
Per. 18.44 in. Per.
WT. 1.25 Ib/ft WT.
Bsa 3.80 °C/w/3" Osa

12.42 in:
0.71 Ib/ft
5.60 °C/w/3"

Fi (2.400) 4>‘

14.68 in.

0.70 Ib/ft

4.80 °C/w/3"
FLATBACK

\77 Hi (2.40);»1 T

(.700)



—

~
N
o

{ 2.400 }
Per. 16.18 in.
WT. 0.87 Ib/ft
Bsa 4.32 °C/w/3"

012613

(:320) —

io

(.125)

—f b3

(2.400) 4—1

Per. 17.24 in.
WT. 0.80 Ib/ft
Bsa 4.10 °C/w/3"

014960

.

(1.312)

(.137)

‘ (2.400)
Per. 28.19 in.
WT. 1.29 Ib/ft
Bsa 2.50 °C/w/3"

(.456) T—j

(2.250)
(.270)
F7(2.400) 4—{
Per. 40.80 in.
WT. 2.09 Ib/ft
Bsa 1.70 °C/w/3"
FLATBACK

e . —
wakefield-vette

014964

380
L”J.I.I.I.I.I.IH.F
(730) (.8%0)
o |

O

ki (2.400)
Per. 21.36 in. Per. 12.41 in.
WT. 0.79 Ib/ft WT. 0.90 Ib/ft
Bsa 3.30 °C/w/3" Bsa 5.64 °C/w/3"

014427

il T

(.975)
(.900)
1200 (.165) L
— ?
(2.400) ‘L (2.400) J‘

Per. 23.40 in. Per. 25.35 in.

WT. 0.89 Ib/ft WT. 1.13 Ib/ft

Bsa 3.00 °C/w/3" Bsa 2.80 °C/w/3"

01 1890 012661
(1:315) (1.410)
(215) R i
(2.400) (135)
‘L (2.400) }

Per. 22.01 in. Per. 27.57

WT. 1.41 Ib/ft WT. 1.33

Bsa 3.20 °C/w/3" Bsa 2.50 °C/w/3"

19803 013141
i
||“‘||‘|““‘| (1.100)
886
(1.250)
1
202 (.401)
(2.420)

Per. 25.89 in. Per. 34.12

WT. 1.25 Ib/ft WT. 1.33

Bsa 2.70 °C/w/3" Bsa 2.10 °C/w/3"

Not all stocked. Example shapes are not all tooled.

(.405) T (1.632) —

(1.420)

(.145)
v |
T

Li (2.440) (:300)

Per. 35.57 in.
WT. 1.30 Ib/ft
Bsa 2.00 °C/w/3"

%725004{7
(.080)

Per. 9.77 in.
WT. 0.38 Ib/ft
Bsa 9.30 °C/w/3"

] k— (:320)

?

(.750) (-125)

(.135) T
(2.500)

Per. 14.26 in.
WT. 0.71 Ib/ft
Bsa 5.00 °C/w/3"

1
T

| R

(0.110) ‘ (2.509) ‘
Per. 17.41 in.
WT. 0.85 Ib/ft
Bsa 7.10 °C/w/3"

_— . —
wakefield-vette

400)|||||||

e

Per. 9.13 in.
WT. 0.48 Ib/ft
Bsa 7.66 °C/w/3"

T‘ (2.500)

Per. 11.43 in.
WT. 0.43 Ib/ft
Bsa 8.40 °C/w/3"

(2.240)

1
(.278)
| -t
Per. 47.46 in.
WT. 3.06 Ib/ft
Bsa 4.10 °C/w/3"

5
= 3
g o
AN T
‘ (2.510) |

Per. 14.97 in.

WT. 0.76 Ib/ft

Bsa 6.00 °C/w/3"

(:366) 1
W (129

(2.484)
Per. 11.47 in.
WT. 0.60 Ib/ft
Bsa 7.30 °C/w/3"
014269
| (.125)
(.562)
- 1
| (2.500) |
Per. 18.21 in.
WT. 0.78 Ib/ft
Bsa 3.80 °C/w/3"

(2.500)

Per. 24.67 in.
WT. 3.88 Ib/ft
Bsa 2.10 °C/w/3"

(2.515) ‘T

Per. 15.52 in.

WT. 0.70 Ib/ft

Bsa 4.50 °C/w/3"
FLATBACK



-

N 1
i (.183)
(083) } (1.715) i T
(2.535) ‘
Per. 18.74 in.
WT. 0.97 Ib/ft
Bsa 4.60 °C/w/3"
014243
1
(113) (.615)
~— @571 ]
Per. 13.84 in.
WT. 0.76 Ib/ft
Bsa 5.10 °C/w/3"
013719
(2.190)
i
(100) | (2.600) |
Per. 44.29 in.
WT. 2.58 Ib/ft
Bsa 1.60 °C/w/3"
XX5848
’$(.365)
N N
o ®
L i
| P —
(2.630)
Per. 21.37 in.
WT. 1.63 Ib/ft
Bsa 3.50 °C/w/3"

FLATBACK

e . —
wakefield-vette

(.858) N
i 1 — (183)
I | (1.715) n
(083) o (o535 — o
Per. 21.14 in.
WT. 1.14 Ib/ft
8sa 4.20 °C/w/3"

LT
s n

Tki (2.580) 4ﬂ

Per. 15.25 in.
WT. 0.79 Ib/ft
Bsa 4.60 °C/w/3"

LLLLLLLEL-
(.710)
Rl

o

il

l (2.620) l
Per. 16.56 in.
WT. 1.16 Ib/ft
Bsa 4.20 °C/w/3"

(.075)

TS
T} ‘47*

‘ (2.634)
Per. 12.37 in.
WT. 0.47 Ib/ft
Bsa 5.70 °C/w/3"

010818
(.120) T
b |

(2.562)
Per. 13.48 in.
WT. 0.68 Ib/ft
Bsa 5.20 °C/w/3"

— (295
(1.230)
1
(:350) (.310)
Fi (2.597) 4—]
Per. 18.12 in.
WT. 1.74 Ib/ft
Bsa 3.90 °C/w/3"
014702
(2.680)
(290773
Tk (2.620) |
Per. 4419 in.
WT. 2.91 Ib/ft
Bsa 1.60 °C/w/3"
016317
(.980) (1.000)
] { (1.963)
(.070) (2.675) (165)
Per. 22.91 in.
WT. 1.67 Ib/ft
Bsa 3.90 °C/w/3"

Not all stocked. Example shapes are not all tooled.

(2.678)

(.090) (1.960)
Per. 5.54 in.
WT. 0.03 Ib/ft
Bsa 5.90 °C/w/3"

4
)
Tr A
@ | (2700 =)
2 =
Per. 13.80 in.
WT. 0.71 Ib/ft
Bsa 5.30 °C/w/3"

Lri (2.755) ﬁ

(.560)

|-

(150

I~ B

Per. 22.07 in.
WT. 1.07 Ib/ft
Bsa 6.10 °C/w/3"

.

(1.000)

o

(.090) ‘
(2.808) I (.110)

Per. 24.47 in.
WT. 1.20 Ib/ft
Bsa 3.40 °C/w/3"

_— . —
wakefield-vette

005473

(1.180
(079

E

(2.680

Per. 16.52 in.
WT. 0.70 Ib/ft
Bsa 4.20 °C/w/3"

r
5

(0.200)
AR (2.720)
Per. 24.24 in.
WT. 1.65 Ib/ft
Bsa 1.90 °C/w/3"

XX6998

(.300%—‘ [7

(1.250)
(.250)

1 (2.800) |

Per. 24.10 in.

WT. 1.80 Ib/ft

Bsa 2.90 °C/w/3"
21117

= {2.870) -

Per. 27.36 in.

WT. 2.32 Ib/ft

Bsa 2.56 °C/w/3"

007541
.

Llllllllllllms)
[

(-100)

Per. 10.58 in.
WT. 0.50 Ib/ft
Bsa 6.60 °C/w/3"

Per. 25.40 in.
WT. 1.10 Ib/ft
Bsa 3.60 °C/w/3"

Per 30.00 in
WT. 2.33 Ib/ft
Bsa 2.30 °C/w/3"

‘—‘ (2.239) |

(:420) _‘

4 »

(.400) (.41:0)

f ‘ (338) (.090) Jﬁ
| (2.871) !

Per. 15.24 in.
WT. 0.77 Ib/ft
Bsa 7.00 °C/w/3"

FLATBACK



e . —
wakefield-vette

4
(.340 T T
t : S
(500) <
Tn \ v
| (2.871) ! ‘ (2.873) { g
™
Per. 18.85 in. Per. 25.86 in.
WT. 0.88 Ib/ft WT. 1.81 Ib/ft
Bsa 6.30 °C/w/3" Bsa 2.80 °C/w/3"
XX2013 012988
T (.100)
(1.312) (500) i
a4
(:312) * ‘ ‘T
f ‘ (2.876) |
Fi (2.875) 4—‘
Per. 25.66 in. Per. 20.13 in.
WT. 1.76 Ib/ft WT. 0.72 Ib/ft
Osa 2.30 °C/w/3" Bsa 3.50 °C/w/3"

(1.3

) (1.000) (100)
1 4

295)
Fi (2.884) 44T

40
(
} feo——— (2878) ——

Per. 28.41 in. Per. 48.21 in.
WT. 1.91 Ib/ft WT. 1.23 Ib/ft
Bsa 2.80 °C/w/3" Bsa 5.80 °C/w/3"

XX8531

A o
AE

é
—

(2.900) | ‘
(090) | (2.900) ‘

Per. 10.70 in. Per. 19.78 in.

WT. 0.83 Ib/ft WT. 0.63 Ib/ft

Bsa 8.50 °C/w/3" Bsa 5.60 °C/w/3"

FLATBACK

i (1.000)
(.250)
T Li(z.sw) 4.‘
Per. 16.33 in.
WT. 1.86 Ib/ft
Bsa 4.30 °C/w/3"
016272
——‘ ’<*(.357)
(1.488) (.090)

i
Fi (2.876) 4—‘ T

Per. 30.65 in.
WT. 1.44 Ib/ft
Bsa 2.60 °C/w/3"

(.056)
Gl
Tl (2.894) lT

Per. 13.45 in.
WT. 0.36 Ib/ft
Bsa 12.10 °C/w/3"

(1.310)

(311)

o Fi(z.gom 44T

Per. 26.14 in.
WT. 1.82 Ib/ft
Bsa 3.10 °C/w/3"

Not all stocked. Example shapes are not all tooled.

1

_— . —
wakefield-vette

s

= bbbl . " -
(2000 § (.345)

(150 (.200) T l (2.920) | T J
} ’ | |
‘ ‘——(1.000)4—‘ I (2.960) |
| (2.904)
Per. 30.94 in. Per. 11.76 in. Per. 10.74 in.
WT. 1.86 Ib/ft WT. 0.91 Ib/ft WT. 0.89 Ib/ft
Bsa 2.30 °C/w/3" Bsa 6.00 °C/w/3" Bsa 6.50 °C/w/3"

3
(2.560)

(2.990) lT

Bsa
013215
T

}—7 (2.992) 447 f;_i (2.996)

= (2.990) |

10.56 in. Per. 22.86 in. Per. 31.34 in.
0.48 Ib/ft WT. 0.84 Ib/ft WT. 4.84 Ib/ft
6.60 °C/w/3" Bsa 3.10 °C/w/3" Bsa 2.30 °C/w/3"

- -

(1.925) 2.000)

‘F (2.996)
Per. 40.47 in. Per. 33.84 in. Per. 45.93 in.
WT. 2.32 Ib/ft WT. 1.80 Ib/ft WT. 2.56 Ib/ft
Bsa 1.70 °C/w/3" Bsa 2.10 °C/w/3" Bsa 1.50 °C/w/3"
XX8337 011838 XX8463
(.385)
I I I I I I I I I I J— (1.500)

‘ (.090)

*L (.060) »‘—1«(.250) T N3
(3.000) \ (.135) 1 (3.000) 1
Fi (3.000) 4%
Per. 11.70 in. Per. 13.11 in. Per. 26.30 in.
WT. 0.51 Ib/ft WT. 0.67 Ib/ft WT. 1.54 Ib/ft
Bsa 5.50 °C/w/3" Bsa 5.30 °C/w/3" Bsa 2.80 °C/w/3"

FLATBACK



(1.500)
‘L (3.000) }—E(.zso)
Per. 25.74 in.
WT. 1.83 Ib/ft
Bsa 2.70 °C/w/3"

T

(1.200)

i
T}.i (3.040) 4_‘

(.200)

Per. 31.70 in.
WT. 1.75 Ib/ft
Bsa 2.20 °C/w/3"

©
3
= Z
8 f
i L& (1.220) 4 T
‘ (3.098) ‘
Per. 14.20 in.
WT. 0.49 Ib/ft
Bsa 6.00 °C/w/3"
19197
I
(1.734)
|
- (3.150 -
Per. 68.96 in.
WT. 2.88 Ib/ft
Bsa 1.01 °C/w/3"
FLATBACK

e . —
wakefield-vette

(1.750)
1
Fi(S.OOO) 4—{—5_250)
Per. 26.60 in.
WT. 2.64 Ib/ft
Bsa 1.80 °C/w/3"
XX10428
1
9
=
T . (3.044) 4_1
o
]
Per. 19.93 in.
WT. 1.46 Ib/ft
Bsa 3.90 °C/w/3"

150)
[
} (3.100) Hﬁ
Per. 31.71 in.
WT. 1.91 Ib/ft
Bsa 3.40 °C/w/3"

-

(3.160)
Per. 38.58 in.
WT. 1.80 Ib/ft
Bsa 4.40 °C/w/3"

IJJ.LI.LIJ.LIJJ.LIJ.LI;[

(.495)

(.120)
‘ (3.020)
Per. 18.46 in.
WT. 0.86 Ib/ft
Bsa 3.80 °C/w/3"
012947
(:475)
(.160)
u r (.170)
i 1
Yy S —
(.125)
Per. 15.61 in.
WT. 1.01 Ib/ft
Bsa 4.50 °C/w/3"

(3.150)
Per. 16.60 in.
WT. 0.93 Ib/ft
Bsa 4.90 °C/w/3"
015240
(.364)

Bsa

35.89
1.72
3.10

in.
Ib/ft

°C/w/3"

Not all stocked. Example shapes are not all tooled.

_— . —
wakefield-vette

XX2033

 oon -
5o
’7(1 180)ﬁ

(.156) ~
g
] - (3.180) | it
(3.174) -
l (3.180) l %
Per. 13.72 in. Per. 19.97 in. Per. 58.72 in.
WT. 0.97 Ib/ft WT. 1.39 Ib/ft WT. 1.87 Ib/ft
Bsa 3.30 °C/w/3" Bsa 3.50 °C/w/3" Bsa 3.20 °C/w/3"

015900

‘llllllll‘l IIIII'IIIII'IM
(080) (:850)  (.790)
||||||||||||||||||||||| .500)

B 5.200) I I n N 200)4—1( ! T 220 ( iR

Per. 25.30 in. Per. 20.66 in. Per. 24.00 in.
WT. 0.77 Ib/ft WT. 1.4 Ib/ft WT. 1.17 Ib/ft
Bsa 6.00 °C/w/3" Bsa 3.40 °C/w/3" Bsa 4.00 °C/w/3"

1 = g
3 z
N (600)
= (3.250) | T
(190) (3.250)
Per. 15.52 in. Per. 15.31 in. Per. 21.00 in.
WT. 1.20 Ib/ft WT. 1.14 Ib/ft WT. 1.35 Ib/ft
Bsa 4.60 °C/w/3" Bsa 3.00 °C/w/3" Bsa 2.60 °C/w/3"

(.459)
I (1.312)
BOO) (1.000) ( 190)
N

T

{3.250) -l T
(3:250) L (3.250) | T
(:312)
Per. 32.59 in. Per. 21.12 in. Per. 24.40 in.
WT. 1.46 Ib/ft WT. 1.35 Ib/ft WT. 2.09 Ib/ft
Bsa 2.15 °C/w/3" Bsa 3.30 °C/w/3" Bsa 2.30 °C/w/3"
FLATBACK



Per. 15.10 in.
WT. 1.23 Ib/ft
Bsa 4.40 °C/w/3"

ﬂ h (.090) n

(.165)
(:510)

» Ll
L

Per. 15.71 in.
WT. 1.13 Ib/ft
Bsa 5.20 °C/w/3"

Per. 47.29 in.
WT. 2.33 Ib/ft
Bsa 4.90 °C/w/3"

.

(1.266)

(146) Fi @3. 450)44

Per. 44.42 in.
WT. 1.62 Ib/ft
Bsa 1.60 °C/w/3"

FLATBACK

e . —
wakefield-vette

it

.500
|

| o

el el (125)

i (3.299) BB ! @212 !
Per. 10.89 in. Per. 16.94 in.
WT. 0.54 Ib/ft WT. 0.88 Ib/ft
Bsa 6.40 °C/w/3" Bsa 4.10 °C/w/3"

j:H‘ . T #(133 .5(10)

(.950) (.165)
I T ( 175) (3.400)
Li (3.386) 4.‘
Per. 27.96 in. Per. 17.07 in.
WT. 1.74 Ib/ft WT. 1.29 Ib/ft
Bsa 2.50 °C/w/3" Bsa 4.10 °C/w/3"

ﬂ % (:390)

.630)

(.730)
4 =
- (3.450) |
- (.090)
' (.250)
Per. 75.51 in. Per. 33.25 in.
WT. 2.47 Ib/ft WT. 1.22 Ib/ft
Bsa 5.40 °C/w/3" Bsa 4.80 °C/w/3"

(1.250) (1.898)
| .
(:370)

[ {3.450} | | T
r (3.492) -
Per. 28.99 in. Per. 64.12 in.
WT. 2.07 Ib/ft WT. 3.67 Ib/ft
Bsa 2.41 °C/w/3" Bsa 2.60 °C/w/3"

Not all stocked. Example shapes are not all tooled.

_— —

wakefield-vette

425)

||||||I|||||||II||| N (200
(.075) (-100) (625) (.850) )
LLLLLLU.“.LLLU.LLLU 4

TL_i (3.500) 44T TL (3.500)

Per. 19.65 in. Per. 26.23

WT. 0.67 Ib/ft WT. 0.98

Bsa 5.30 °C/w/3" Bsa 4.50
XX711 6 012443

L_i (3.500) 4,1‘*7

in. Per. 22.48 in.
Ib/ft WT. 1.48 Ib/ft
°C/w/3" Bsa 3.00 °C/w/3"

%(076)
1312) (085)|||||||||||||||
(1.312 (312)
(0312) )
(3.548)

\ (3.535)

Per. 31.33 in. Per. 27.76

WT. 2.32 Ib/ft WT. 1.10

Bsa 2.40 °C/w/3" Bsa 2.50
1 9492 01 6438

(.550) " "(120)
[ ———
(3.620)

L—i (3.600) 447

in. Per. 31.04 in.
Ib/ft WT. 2.42 Ib/ft
°C/w/3" Bsa 2.30 °C/w/3"

(310)

HE

(230

' (3 160) I 1
3 620) 3 g
3.600 | ~ ~
Per. 51.76 in. Per. 25.08 in. Per. 15.01 in.
WT. 3.39 Ib/ft WT. 1.92 Ib/ft WT. 1.04 Ib/ft
Bsa 1.35 °C/w/3" Bsa 4.20 °C/w/3" Bsa 4.90 °C/w/3"

e (3.343)

)
~
)

Per. 20.71 in. Per. 21.58
WT. 1.26 Ib/ft WT. 1.67
Bsa 2.80 °C/w/3" Bsa 3.24

(3.644)
in. Per. 13.87 in.
Ib/ft WT. 0.38 Ib/ft
°C/w/3" Bsa 12.00 °C/w/3"
FLATBACK




i (.080;

(.399)

LLLLLULLULLLL L)
rFi (3.650) 4—‘T

Per. 19.09 in.
WT. 0.93 Ib/ft
Bsa 3.70 °C/w/3"

(774)
i
= 3.682 Fo
[ ( ) | (.100)
Per. 26.80 in.
WT. 1.17 Ib/ft
Osa 2.20 °C/w/3"

1.750)
i
(.500)
} (3.688) } F
Per. 34.74 in.
WT. 3.74 Ib/ft
Bsa 2.00 °C/w/3"

% (.740)
(

,000)
200)
4

Fi (3.720) 4—‘T

~

Per. 28.77 in.

WT. 2.06 Ib/ft

Bsa 2.40 °C/w/3"
FLATBACK

—1

_ _—
wakefield-vette

4
(.100)
‘ (3.660)
Per. 26.14 in.
WT. 1.42 Ib/ft
Bsa 2.50 °C/w/3"

fW
(.562)
4
1 (3.687)
Per. 27.04 in.
WT. 0.92 Ib/ft
Bsa 2.60 °C/w/3"
013542

4

(.187)
(.687) | | | | | | | |

TL—i (3.693) 4—‘T

Per. 15.57 in.
WT. 1.12 Ib/ft
Bsa 4.60 °C/w/3"
015019 (18
(.375)
1
I ‘L (3.740)
Per. 51.89 in.
WT. 4.89 Ib/ft
Bsa 2.50 °C/w/3"

(2.620)

Per. 90.66 in.
WT. 2.75 Ib/ft
Bsa 5.20 °C/w/3"

1.250) (:250)

- T
F (3.687) %

Per. 27.38 in.
WT. 1.83 Ib/ft
Bsa 2.50 °C/w/3"

1
(ji) (:500)
L (3.693) ‘j

Per. 15.66 in.
WT. 2.61 Ib/ft
Bsa 2.80 °C/w/3"

(3.750)

r. (.050)
LLLLLLLLLLLLLLLLLLL ¢+
T T

(.350) (.090)
Per. 17.56 in.
WT. 0.70 Ib/ft
Bsa 4.00 °C/w/3"

Not all stocked. Example shapes are not all tooled.

~ L‘i (3.750)

o

151

~ Per. 33.78 in.
WT. 4.16 Ib/ft
Bsa 1.90 °C/w/3"

.

1 (1.000)
(:375) J
T } (3.750) |
Per. 21.49 in.
WT. 2.53 Ib/ft
6sa 3.30 °C/w/3"

XX5079

L— (2.000) ——l

T (.200) .
r

(3.790) 4—‘

Per. 39.77 in.
WT. 2.66 Ib/ft
Bsa 1.50 °C/w/3"

012166

(:210)

(.520)
(3.800) %
Per. 21.44 in.
WT. 1.49 Ib/ft
Bsa 6.20 °C/w/3"

_— . —
wakefield-vette

(1.685)
L.—‘ {3.750 }
Per. 46.61 in.
WT. 2.67 Ib/ft
Osa 1.50 °C/w/3"

XX10192
g i
TL_7 (3.755) 4_17
Per. 21.60 in.
WT. 1.32 Ib/ft
sa 361 °C/w/3"
016304
@000) ¢

% (3.790) 4>‘
(.200)
Per. 39.82 in.
WT. 2.57 Ib/ft
Bsa 1.80 °C/w/3"

(2.00) =—(.907)—~]
(3.810)
Per. 47.17 in.
WT. 2.66 Ib/ft
Bsa 1.50 °C/w/3"

(1.350)

»‘ ‘« 2X (.098)

T
g
N
4
‘ —] |-—2x (646) !
‘ (3.757) |
Per. 38.86 in.
WT. 1.84 Ib/ft
Bsa 2.50 °C/w/3"

(1.775)
L {3.788}

Per. 34.61 in.

WT. 3.83 Ib/ft

Osa 2.02 °C/w/3"

012932
(.365)

.093) i

S MEENEEEEEEETEE
il L_i (3.800) 44 ot

Per. 15.95 in.
WT. 0.75 Ib/ft
Bsa 4.40 °C/w/3"

-~ 3.821 ) -
Per. 33.426 in.
WT. 2.51 Ib/ft
Bsa 2.09 °C/w/3"
FLATBACK



e . —
wakefield-vette

(19~ =— (17)
r—i(s.seo) 4-‘ T
(.750)
T (1.65) f (1.65)
(1.090) (2.700)
[ES
(-236) L—Luas B (-38) L(m) ‘ J
433) : (3.88) | | (3500} |
Per. 25.82 in. Per. 40.33 in. Per. 63.88 in.
WT. 2.93 Ib/ft WT. 3.89 Ib/ft WT. 4.66 Ib/ft
Bsa 3.30 °C/w/3" Bsa 2.90 °C/w/3" Bsa 1.09 °C/w/3"
016061 015878 002853
I (3.937)
wn
> E (.160) 4L (.456)
= N (.590)
i N : (.7f0) (.109)
(=2}
g T} (3.930) } T
I (171)
(.331) o
‘ (3.990) =
Per. 51.63 in. Per. 21.95 in. Per. 22.00 in.
WT. 2.81 Ib/ft WT. 1.54 Ib/ft WT. 1.20 Ib/ft
Bsa 2.30 °C/w/3" Bsa 9.70 °C/w/3" Bsa 3.20 °C/w/3"
016501 17047 013569
4
560 """""”"|||||||||||"||| (-300)

(.560) | s (.060)
) |1 TW
‘ (3.970) ‘ (.150) ‘L (4.000) J‘

{3.980 } |
Per. 31.46 in. Per. 102.27 in. Per. 20.17 in.
WT. 1.55 Ib/ft WT. 433 Ib/ft WT. 0.67 Ib/ft
Bsa 6.10 °C/w/3" Bsa 0.68 °C/w/3" Bsa 7.20 °C/w/3"
(' xx4434-P2) (xx4434-P1) XX4434-P3
g
(.060) (300) @
(4.000) 4,‘ —f\ \T
Li Tl (4.000) 1T g (4.000) ‘
Per. 20.16 in. Per. 16.22 in. Per. 23.96 in.
WT. 0.67 Ib/ft WT. 0.55 Ib/ft WT. 0.76 Ib/ft
Bsa 2.70 °C/w/3" Bsa 3.00 °C/w/3" Bsa 7.00 °C/w/3"
FLATBACK

Not all stocked. Example shapes are not all tooled.

e i
wakefield-vette

g (
(4.000) 4#
| | T
(180)—) | (4.000) \ 1 (4.000)
Per. 24.32 in. Per. 32.90 in. Per. 33.87 in.
WT. 1.73 Ib/ft WT. 1.93 Ib/ft WT. 2.55 Ib/ft
Bsa 3.70 °C/w/3" Bsa 2.30 °C/w/3"

2.10 °C/w/3"

XX2039

o
@
H

r*(.125)
‘f (1.320) w
- (LR

(2 | (4.000) [ (410)
(4.000) 4.‘ T

)
©
o

e

|
|

(4.000)%
Per. 33.66 in. Per. 40.03 in. Per. 49.20 in.
WT. 2.75 Ib/ft WT. 3.15 Ib/ft WT. 3.21 Ib/ft
Bsa 1.90 °C/w/3" Bsa 2.70 °C/w/3" Bsa 3.40 °C/w/3"
19353 XX9001 015273
)
| (4.006)
L3 (:463) (2.7
1.500 ‘
L a‘ ’$ mm  my (093)
| (.668) i l
- - T R T
(a.711) (167) ‘L (4.034) J‘
Per. 36.60 in. Per. 19.51 in. Per. 61.28 in.
WT. 2.99 Ib/ft WT. 1.08 Ib/ft WT. 5.37 Ib/ft
Bsa 1.91 °C/w/3" Bsa 2.40 °C/w/3" Bsa 1.80 °C/w/3"
012696 19694 XX2096
K ! 4
(.200)
(750) 130) | l . ' . . . <.750)| | I I I l I I I I I I
(.710)
T T T T
4.100
(4.050) ™~ {4.080} - ( )
Per. 28.99 in. Per. 12.34 in. Per. 20.48 in.
WT. 1.41 Ib/ft WT. 2.50 Ib/ft WT. 1.56 Ib/ft
Bsa 2.40 °C/w/3" Bsa 5.66 °C/w/3"

Osa 2.50 °C/w/3"

FLATBACK

o

S



Per. 36.66 in.
WT. 3.41 Ib/ft
Bsa 1.90 °C/w/3"

T I
(4.120) ‘ (4.125)

e . —
wakefield-vette

T
(1.212)
(.250)

(:312)
Tt
(.350) {

125)

[

Per. 42.61 in.
WT. 2.41 Ib/ft
Bsa 2.20 °C/w/3"

(1.750) 1.400) (.200
Fi (4.125) 4{ | (4.140) l
(:250)
Per. 37.30 in. Per. 31.61 in.
WT. 3.53 Ib/ft WT. 2.07 Ib/ft
0sa 1.90 °C/w/3" 0sa 2.10 °C/w/3"

.

(2.000)
Per. 41.06 in.
WT. 2.16 Ib/ft
Bsa 1.70 °C/w/3"

»‘ [«(.370)

(1.505) ——f==—

(335) - F(1.565)j

—(1.012) (:275) ‘

} (.140)
(180) ‘_7 (4.179) 4.‘ (4.200)

Per. 38.35 in.
WT. 1.72 Ib/ft
Bsa 2.90 °C/w/3"

(1.020)

g

(.195) f
(1.020)

|
T 1

(.195)

(4.239) 4—JT

(1.875) i
(4.235)
Per. 45.16 in. Per. 50.70 in.
WT. 1.88 Ib/ft WT. 2.49 Ib/ft
Bsa 3.60 °C/w/3" Bsa 3.70 °C/w/3"

FLATBACK

(1.312)

4 i
(312)
BN (4.125) |

Per. 35.79 in.

WT. 3.30 Ib/ft

Bsa 2.00 °C/w/3"

010785

4

(.200)
(750)||||||||||||
TF %T

(4.150)

Per. 21.17 in.
WT. 1.80 Ib/ft
Bsa 3.20 °C/w/3"

(4.235) | (.185)
Per. 50.61 in.
WT. 2.46 Ib/ft
Bsa 1.40 °C/w/3"

—

(1.370) (-245)
4 —

‘ (4.245)

I
Per. 59.90 in.
WT. 3.30 Ib/ft
Bsa 3.50 °C/w/3"

Not all stocked. Example shapes are not all tooled.

_— . —
wakefield-vette

T ﬁ (.400)
(1.250) (-:300) f
L (.400)  (.312) (1.312)
N———
(4.250) i
1 (4.250) |
Per. 42.21 in. Per. 31.70 in.
WT. 3.16 Ib/ft WT. 2.75 Ib/ft
Bsa 1.70 °C/w/3" Bsa 2.20 °C/w/3"
015936 013729
ﬂ ’. (.296)
4 (.196) (1.406) (:240)

(:526)

blebbbLbbLLlLLLLLLLLL © |
TLi (4.284) _T L-i (4.330) 4—17

Per. 21.39 in. Per. 49.27 in.
WT. 1.47 Ib/ft WT. 3.13 Ib/ft
Bsa 4.50 °C/w/3" Bsa 1.40 °C/w/3"

(:468)
464
(.165) (469 r (-406)-—1 r
§ T (.860) (.145)
}» .150 } }
Bal (115) A4
N 't
(4.375) ‘
Per. 22.40 in. Per. 28.44 in.
WT. 1.09 Ib/ft WT. 1.48 Ib/ft
Bsa 5.80 °C/w/3" Bsa 4.20 °C/w/3"
013564 19249
i
’. (.110)
IS 1
2 2.640
LIIIIIIIIIIIIIIIIIUOO)
T e T
(4.390) i
= 4.410 =1
Per. 25.37 in. Per. 60.91 in.
WT. 1.74 Ib/ft WT. 5.27 Ib/ft
Bsa 2.80 °C/w/3" Bsa 1.15 °C/w/3"

LA
‘F

(.150) (4.265) (.120)
Per. 34.36 in.
WT. 1.78 Ib/ft
Bsa 4.30 °C/w/3"

016003

(
(.165)

.375)
jIWi
—(;E (.150) 4

(4.335)

Per. 18.90 in.
WT. 0.95 Ib/ft
Bsa 6.10 °C/w/3"
XX1527
(1.290) (:295)
L_i (4.375) 4,1
Per. 36.45 in.
WT. 2.58 Ib/ft
Bsa 1.40 °C/w/3"
XX10253
< =
L
L‘i (4.428) 4_1
Per. 58.56 in.
WT. 5.24 Ib/ft
Bsa 1.36 °C/w/3"
FLATBACK



17080

J \

14.429 |
Per. 118.88 in.
WT. 6.34 Ib/ft
Bsa 0.59 °C/w/3"

W
(270)

(1.520)
,‘*7
(4.475) |
Per. 69.28 in.
WT. 3.57 Ib/ft
Bsa 3.60 °C/w/3"

(.096)
%IIIIIIIIIIIIIIII (.156)
TF 4500)%1T

Per. 26.42 in.
WT. 1.78 Ib/ft
Bsa 2.60 °C/w/3"

L (1.750) «J

s
&
(.250)
(4.500)
Per. 36.00 in.
WT. 3.15 Ib/ft
Bsa 1.90 °C/w/3"

FLATBACK

e . —
wakefield-vette

XX2050
" - (200) 1 310

(A640)IIIIIIIIIII J (310)
rLi (4.450) 447 (4.461)

Per. 18.60 in. Per. 38.94 in.
WT. 1.52 Ib/ft WT. 3.32 Ib/ft
Bsa 3.80 °C/w/3" Bsa 2.20 °C/w/3"

(.192)

(1310)| | | I | | | ‘ I | | I | I (3100 (2.000)

L_i (4.480) 4.1T

_-II

—

{4.488} -
Per. 36.08 in. Per. 61.33 in.
WT. 3.14 Ib/ft WT. 2.97 Ib/ft
Bsa 1.90 °C/w/3" Bsa 1.14 °C/w/3"
XX4652 015174
r* (.224)
i T
§ § (1.470)
n - Jﬁ 1
(.270)
T ‘T \ B
(4.500) (4.500)
! I ]
Per. 40.32 in. Per. 57.50 in.
WT. 2.37 Ib/ft WT. 4.19 Ib/ft
Bsa 1.80 °C/w/3" Bsa 1.20 °C/w/3"
19409 013756
- {4.540) - s
I (-260)
(1.000),
1.140
! r‘_i (4.550) 4.‘
(.200)
Per. 47.335 in. Per. 42.33 in.
WT. 3.37 Ib/ft WT. 2.61 Ib/ft
Bsa 1.48 °C/w/3" Bsa 1.70 °C/w/3"

Not all stocked. Example shapes are not all tooled.

,1 (:405) (:270)

W
(-130) Li (4.560) 4_1
Per. 16.43 in.
WT. 0.97 Ib/ft
Bsa 4.30 °C/w/3"

(2.540)
i (.380)
L‘i (4.560) 4.‘
Per. 106.91 in.
WT. 6.57 Ib/ft
Bsa 3.40 °C/w/3"
007657
4

(1.000) | | | | | | | | | (.125)

TF (4.562) 4,17

Per. 24.83 in.
WT. 1.27 Ib/ft
Bsa 3.40 °C/w/3"

1875)“|||‘|'||||||||||| *
(1.000)
1

‘ (4.578) J‘ (-125)
Per. 65.91 in.
WT. 2.55 Ib/ft
Osa 1.80 °C/w/3"

e i
wakefield-vette

012894

ﬁ (.421)

|~ (.360)

(.155) 1 (1.430) (.155)
i “”“””I““““““I (:472) L Kl
P N T

(4.560) | (4.560)
Per. 22.70 in. Per. 44.20 in.
WT. 1.20 Ib/ft WT. 2.13 Ib/ft
Bsa 3.10 °C/w/3" Bsa 1.60 °C/w/3"

003676

('750)|||||||||||||||||||(.125)
TF %T
(4.562)

’«

@

583)

(.500)

e @se0) ]

Per. 149.60 in. Per. 32.39 in.

WT. 9.13 Ib/ft WT. 1.56 Ib/ft
Bsa 2.90 °C/w/3" Bsa 2.20 °C/w/3"

ﬂE

\ (4.562) (4.086)
(.180)
(4.573)
Per. 24.92 in. Per. 45.36 in.
WT. 1.28 Ib/ft WT. 3.07 Ib/ft
Bsa 2.40 °C/w/3" Bsa 1.50 °C/w/3"
011944 014770
(:200)
4
(JT (140) (410
485 T
‘ ‘j Li 4600) .‘ (110)
‘ (4.580) |
Per. 19.85 in. Per. 22.28 in.
WT. 1.16 Ib/ft WT. 1.18 Ib/ft
Bsa 3.90 °C/w/3" Bsa 6.20 °C/w/3"
FLATBACK



S P —
wakefield-vette

(.425)
(.135)
i (.145) 1
W i I”|”|””””””””””l(570)
150 T (4.600)
(150) (4.600) (4.600)

Per. 17.69 in. Per. 31.72 in. Per. 27.45 in.
WT. 1.14 Ib/ft WT. 1.54 Ib/ft WT. 1.40 Ib/ft
Bsa 4.00 °C/w/3" Bsa 2.20 °C/w/3" Bsa 2.50 °C/w/3"

(125 T (:145) (1.395)
4
. 9l M I.LMMM

N
©
S

2

\ (4.60) | @ 600)

‘ | ‘ (4.600) \
Per. 33.85 in. Per. 39.24 in. Per. 55.74 in.
WT. 1.63 Ib/ft WT. 1.77 Ib/ft WT. 2.44 Ib/ft
Bsa 2.10 °C/w/3" Bsa 1.80 °C/w/3" Bsa 1.30 °C/w/3"

(1.665) (2.540) (1.100)
1 (.290) L
l [t L {4.625} 1
| ‘ 220 \ \
I (4.600) | (220) | (4.620) |
Per. 57.59 in. Per. 58.19 in. Per. 34.97 in.
WT. 3.29 Ib/ft WT. 3.74 Ib/ft WT. 4.20 Ib/ft
Bsa 2.30 °C/w/3" Bsa 1.20 °C/w/3" Bsa 2.00 °C/w/3"

I
- r(.390)
(1.810 T (2.110)
LI ““”I“”“”““”“ |(‘730) (:210)
. :
! (om ‘ —
- 4625 - O (4.650) ‘ } (4.650) }

Per. 55.67 in. Per. 40.63 in. Per. 50.60 in.

WT. 5.45 Ib/ft WT. 1.52 Ib/ft WT. 3.17 Ib/ft

Bsa 1.26 °C/w/3" Bsa 1.70 °C/w/3" Bsa 1.40 °C/w/3"

FLATBACK Not all stocked. Example shapes are not all tooled.

r (191)

(1.312)
i
(.312)
L (4.672) !
Per. 33.46 in.
WT. 2.81 Ib/ft
Bsa 2.10 °C/w/3"

(2.0

(.250) P
T‘ (4.700) |
Per. 33.16 in.
WT. 3.45 Ib/ft
Bsa 2.10 °C/w/3"

ﬂEiﬁi@
(1.125)

{_(350)
L_i (4.715) 447

(1 375)

Per. 32.67 in.
WT. 3.07 Ib/ft
Bsa 2.30 °C/w/3"

r {4.750 ) J
Per. 21.41 in.
WT. 1.30 Ib/ft
Bsa 3.27 °C/w/3"

e i
wakefield-vette

(.200)

S
W 8 B
(=]

{4.680} = t
T L—i (4.700) 4—‘ T
Per. 21.43 in. Per. 32.42 in.
WT. 0.89 Ib/ft WT. 2.85 Ib/ft
@sa 3.26 °C/w/3" @sa 2.40 °C/w/3"

(2312) (2.000)
1
(4ﬁ25r0)
| ‘ (4.710) |
b= {4702} =
Per. 42.64 in. Per. 36.63 in.
WT. 5.23 Ib/ft WT. 3.66 Ib/ft
Bsa 1.64 °C/w/3" Bsa 1.70 °C/w/3"

XX2030 011005
(.1?3 ;Br? ) (4.750) i
M s (.375) r ﬂ r(.zso) »H‘(.oso) B j 0)

—
‘ (4.730) | 1
(.130)
Per. 19.68 in. Per. 20.12 in.
WT. 1.40 Ib/ft WT. 1.05 Ib/ft
Bsa 2.40 °C/w/3" Bsa 3.50 °C/w/3"

(33)o - (-320)ﬂ ﬁ
(1.025)
(.820) e
i N (400)
T B
(200)| (4.750) [0 @750

Per. 30.87 in. Per. 37.14 in.

WT. 1.60 Ib/ft WT. 3.09 Ib/ft

sa 230 °C/w/3" sa 3.60 °C/w/3"

FLATBACK



e . —
wakefield-vette

“ ’.(.540)

2X (.050)

(1.125) (1.600) 1.750
(1.00) L
(.500)
(.225)
(1.875) \ I {4750) o

‘ (4.750) \ !

Per. 47.09 in. Per. 65.77 in. Per. 36.72 in.

WT. 2.40 Ib/ft WT. 5.04 Ib/ft WT. 5.37 Ib/ft

Bsa 1.50 °C/w/3" Bsa 3.80 °C/w/3" Bsa 1.90 °C/w/3"

XX5438 XX8330 013224
(.402) I
j (1.380)
4 (2.185)
(1.435)
(.185) L1 (.500) ‘
o (4.780) | (.260) )
Bl T
- (4.775) - % (4.800) % (-250)

Per. 39.26 in. Per. 31.15 in. Per. 63.47 in.

WT. 2.41 Ib/ft WT. 2.50 Ib/ft WT. 3.88 Ib/ft

Bsa 1.80 °C/w/3" Bsa 1.90 °C/w/3" Bsa 1.10 °C/w/3"

(2.220) (165) (320> == (.375)ﬂ (1.Lz>
1
L -490) (312)
I F

| (4.870) i
‘L (4.800) } (.220)
Per. 64.95 in. Per. 25.62 in. Per. 42.36 in.
WT. 3.52 Ib/ft WT. 1.43 Ib/ft WT. 3.07 Ib/ft
Bsa 1.40 °C/w/3" Bsa 4.84 °C/w/3" Bsa 1.70 °C/w/3"
013583 16919
pic T
(281) {1.060)
I (.120) l
(:350)
er (1.700)
! (4.876) ! l = 4920 =1
{4.900}
Per. 25.59 in. Per. 18.51 in. Per. 36.47 in.
WT. 1.30 Ib/ft WT. 8.34 Ib/ft WT. 4.31 Ib/ft
Bsa 2.70 °C/w/3" Bsa 3.78 °C/w/3" Bsa 1.92 °C/w/3"

FLATBACK Not all stocked. Example shapes are not all tooled.

e i
wakefield-vette

(30°)

(970) (:570)
- R B
| | (1.260) (1.388)
(.313)«‘{ - ws0) 1 (400) J L ‘
r (4.921) | (.197)
Per. 2.70 in. Per. 45.17 in.
WT. 411 Ib/ft WT. 2.92 Ib/ft
Bsa 4.80 °C/w/3" Bsa 1.50 °C/w/3"

| (4.689)
(4.015)

(1.250)
(.250)
T |
} (4.990) !
‘ (4.938) |
Per. 66.74 in. Per. 34.48 in.
WT. 6.52 Ib/ft WT. 2.39 Ib/ft
Bsa 1.60 °C/w/3" Bsa 2.00 °C/w/3"
016338 19768
(1.750) i
b [ (5.000 -
‘L (4.997) }
(-250)
Per. 44.54 in. Per. 23.34 in.
WT. 4.08 Ib/ft WT. 0.89 Ib/ft
Bsa 1.70 °C/w/3" Bsa 3.00 °C/w/3"
012098 016046
(.136)ﬂ
4
t I“I“”“I“”||||||I|||I||(490)
— e (1.349)
ool T _
I (5.000) | (T )
1 (5.000) 1
Per. 29.33 in. Per. 18.44 in.
WT. 1.38 Ib/ft WT. 1.42 Ib/ft
Bsa 2.40 °C/w/3" Bsa 2.10 °C/w/3"

(2.480)
4.921) (.276)
Per. 60.50 in.
WT. 6.47 Ib/ft
Bsa 1.30 °C/w/3"
008469
i (4.991) i
(1.250) (093)
4
(.296) L (2.250) — (.203)

Per. 38.65 in.
WT. 2.74 Ib/ft
Bsa 2.40 °C/w/3"

"(.160)
(.187)
(452)||||||||||||||||4

Ll | T
i (5.000) |
Per. 18.44 in.
WT. 1.42 Ib/ft
Bsa 3.00 °C/w/3"
XX2015
(1.600)
-
TML (5.000) |
Per. 42.85 in.
WT. 2.75 Ib/ft
Bsa 1.60 °C/w/3"
FLATBACK



(1.650)
(.200)
—
! (5.000) !
Per. 58.68 in.
WT. 3.32 Ib/ft
Bsa 1.50 °C/w/3"
016049
(2.672)
(:310)
i
-
L (5.000) 1‘
Per. 71.21 in.
WT. 4.76 Ib/ft
Bsa 1.40 °C/w/3"
014984
(2.240)
4
| (313
F (5.100) |
Per. 93.10 in.
WT. 5.28 Ib/ft
Bsa 1.80 °C/w/3"
013570
(2.146) (2.409)
(.
—
(250) ‘F (5.181) W‘
Per. 67.82 in.
WT. 4.28 Ib/ft
Bsa 1.60 °C/w/3"

FLATBACK

e . —
wakefield-vette

— (:250) .

Per. 44.59 in.
WT. 4.08 Ib/ft
Bsa 1.60 °C/w/3"

'
(.539)

(2.784)
(.672)
} } (5.000) —“ ;7
Per. 71.73 in.
WT. 6.65 Ib/ft
Bsa 1.50 °C/w/3"

r (.688)
T
(1.250)
(1.187)
L _
|

} (5.125) ! (:250)
Per. 23.69 in.
WT. 2.04 Ib/ft
Bsa 3.00 °C/w/3"
XX7034
. _
— N
o )
™ N
< 1
T ‘ (5.188) ‘ T
= 1
Per. 43.85 in.
WT. 3.52 Ib/ft
Bsa 1.70 °C/w/3"

(.108)
940 F
(394)L|””””””””””””””I
f I L J
' I (5.252) a
(.120)
Per. 87.86 in. Per. 27.19 in.
WT. 5.49 Ib/ft WT. 1.26 Ib/ft
Bsa 0.80 °C/w/3" Bsa 4.90 °C/w/3"
-13505 -015887
r(.460)
(1.250)
(1.342) (-312)
/ \ L
L {5.090 i -+
1 (5.297) i
Per. 43.60 in. Per. 40.63 in.
WT. 2.61 Ib/ft WT. 3.46 Ib/ft
Bsa 1.60 °C/w/3" Bsa 2.40 °C/w/3"

i €D

350 %(5.180)%
(:350) sy — |
Per. 45.06 in. Per. 47.33 in.
WT. 3.50 Ib/ft WT. 3.55 Ib/ft
Bsa 1.60 °C/w/3" Bsa 1.80 °C/w/3"
XX2187

-

(.703)
“Y(218)
Lw
T H(ASQ)
(5.190) ‘
Per. 24.79 in. Per. 35.25 in.
WT. 1.90 Ib/ft WT. 3.02 Ib/ft
Bsa 2.90 °C/w/3" Bsa 1.90 °C/w/3"

Not all stocked. Example shapes are not all tooled.

h (3.000) —1

_— . —
wakefield-vette

=)
3
|
‘ (5.260) |
Per. 51.00 in.
WT. 6.73 Ib/ft
Bsa 1.10 °C/w/3"
19671
(1.630)
!— {5.324} J
Per. 59.37 in.
WT. 6.37 Ib/ft
Bsa 1.18 °C/w/3"
015840
(3.790)
e
(.620)
T -
(3%0) ~{(1.170) |-
(5.390)
Per. 49.36 in.
WT. 8.43 Ib/ft
Bsa 1.10 °C/w/3"
XX2199
(2.000)
(:250)
| (5.500) (T
Per. 57.00 in.
WT. 4.48 Ib/ft
Bsa 1.20 °C/w/3"

il

~ s 8
5 g d
‘—7 (5.265) 44
Per. 55.37 in.
WT. 4.40 Ib/ft
Bsa 1.30 °C/w/3"

(.090)

F (.240)

Luummuummmmuummmmuummu
TL_i (5.330) 4#7

Per. 23.00 in.
WT. 1.02 Ib/ft
Bsa 1.02 °C/w/3"

(:445)
-
S
=) N
g 3
. B
l (5.390) |
Per. 47.52 in.
WT. 8.60 Ib/ft
Bsa 1.40 °C/w/3"

Per. 24.76 in.

WT. 1.60 Ib/ft

Bsa 2.82 °C/w/3"
FLATBACK



T (403)

(1.312)

1
T‘L (5.561) -
(:312)
Per. 41.90 in.
WT. 3.67 Ib/ft
Bsa 1.50 °C/w/3"

(2,040

Per. 138.05 in.
WT. 7.10 Ib/ft
Bsa 0.51 °C/w/3"

¥ k= {5.748 ) |
Per. 44.62 in.
WT. 2.73 Ib/ft
@sa 1.57 °C/w/3"

(1.625)
s
(5.750) | (:275)
Per. 64.81 in.
WT. 4.02 Ib/ft
Bsa 1.10 °C/w/3"

FLATBACK

S P —
wakefield-vette

(.340)
(1.000) (.125)
F (5.562) }T
Per. 35.45 in.
WT. 1.85 Ib/ft
Bsa 1.80 °C/w/3"

Per. 41.36 in.
WT. 4.06 Ib/ft
Bsa 2.00 °C/w/3"

(.480) /\
| I (60°)
L Y
(.1101 --(.386) (5.750) 1
Per. 26.67 in.
WT. 1.29 Ib/ft
Bsa 2.60 °C/w/3"

(:300)

(2.000) ||‘||‘|||‘||‘|
_
(:300)
‘F

(5.800)

Per. 59.80 in.
WT. 5.31 Ib/ft
Bsa 1.20 °C/w/3"

19036
T llllllll
{5.596) {
Per. 65.83 in.
WT. 3.26 Ib/ft
@sa 1.06 °C/w/3"

Per. 64.08 in.
WT. 5.62 Ib/ft
Bsa 2.20 °C/w/3"

LLLLLLLLL L]
e

»1 ﬁ (187)
4 F (.687)

Per. 23.87 in.
WT. 1.72 Ib/ft
Bsa 2.80 °C/w/3"

(.

(750)!”””“”||||I|||I|§
e {5.800} -

Per. 40.40 in.
WT. 1.89 Ib/ft
Bsa 1.73 °C/w/3"

Not all stocked. Example shapes are not all tooled.

(2.790)
i
(.540)
‘L (5.800) 1
Per. 81.69 in.
WT. 7.37 Ib/ft
Bsa 1.30 °C/w/3"

(:535)=
(2.000)
[
|
(.150)| (5:860) \
Per. 59.01 in.
WT. 2.86 Ib/ft
Bsa 1.20 °C/w/3"
002981
(LTO)
(.250) ! (5.886) !
Per. 40.00 in.
WT. 2.90 Ib/ft
Bsa 1.70 °C/w/3"
016168
‘ (220)
; (5.978)
Per. 72.89 in.
WT. 3.78 Ib/ft
Bsa 1.90 °C/w/3"

e i
wakefield-vette

- (178)
(1.150)
A l
(-15‘L (5.815) |
Per. 38.67 in.
WT. 2.10 Ib/ft
Bsa 1.80 °C/w/3"

A;Fggi

(150) (5.860)
Per. 65.25 in.
WT. 3.89 Ib/ft
Bsa 1.10 °C/w/3"

21257

Per. 49.78 in.
WT. 7.73 Ib/ft
Bsa 1.40 °C/w/3"

r(.750)
jL 1 LU e

(6.000) \
Per. 36.74 in.
WT. 1.59 Ib/ft
Bsa 1.90 °C/w/3"

(2.802)

Per. 81.06 in.
WT. 7.97 Ib/ft
Bsa 1.30 °C/w/3"

1.988

i 5.866 el

Per. 74.30 in.
WT. 7.79 Ib/ft
Bsa 0.94 °C/w/3"

Per. 85.79 in.
WT. 5.47 Ib/ft
Bsa 0.81 °C/w/3"
012464
[-(192)
(1.312) (:312)
L 1
‘ T
i (6.000) i
Per. 49.68 in.
WT. 3.61 Ib/ft
Bsa 1.40 °C/w/3"
FLATBACK



e ——e: e ———
wakefield-vette wakefield-vette

(.125)

77 I (6.225) w
(.187)
(:300) (1.600) ' (2 375) 2620 (1.050) (1.920) L062)
— N i | -
- (830) § LLLLLLLLLLLL LU LU LLLLLL)
(6.000) ‘ L 1 (6.200) } L | ( IOO) (;5r0)
~ B 1 2 . .
I { 6.000) - = - : (:200) (6.200)
Per. 61.82 in. Per. 73.88 in. Per. 70.81 in. Per. 43.90 in. Per. 37.74 in. Per. 25.77 in.
WT. 4.76 lb/ft WT. 5.07 Ib/ft WT. 7.43 Ib/ft WT. 3.38 Ib/ft WT. 3.05 Ib/ft WT. 1.24 Ib/ft
Bsa 1.10 °C/w/3" Bsa 0.95 °C/w/3" Bsa 0.99 °C/w/3" Bsa 2.50 °C/w/3" Bsa 2.70 °C/w/3" Bsa 2.70 °C/w/3"

|- (:324) T T (.650) § |
y S T

(2.151)

h(z.ﬂz) a‘

‘ (6.004) ‘

[
-
T
)

(.592) (.690) T l (6.300) ‘
] 1 .
I 1 D
©
Per. 82.68 in. Per. 82.67 in. Per. 25.08 in. Per. 61.81 in. Per. 23.76 in. Per. 40.03 in.
WT. 8.16 Ib/ft WT. 8.17 Ib/ft WT. 1.32 Ib/ft WT. 3.78 Ib/ft WT. 2.07 Ib/ft WT. 2.47 Ib/ft
Bsa 1.60 °C/w/3" Bsa 0.97 °C/w/3" Bsa 2.80 °C/w/3" Bsa 1.70 °C/w/3" Bsa 2.70 °C/w/3" Bsa 1.75 °C/w/3"

(.200)" " r
T (6.437)

(1.950) T (ZJ; ( |.380) (2_010)
(310) l (250) (1.750) 250, (1.312) B
L Gl = i
R T

/ \
I {6.400} |
| (6.040) | T (6.080) | \ (6.080) | (312)
b= { 6,440} =
Per. 53.84 in. Per. 50.73 in. Per. 69.93 in. Per. 66.42 in. Per. 54.75 in. Per. 91.72 in.
WT. 5.27 Ib/ft WT. 3.56 Ib/ft WT. 5.53 Ib/ft WT. 3.81 Ib/ft WT. 4.03 Ib/ft WT. 7.98 Ib/ft
Bsa 1.40 °C/w/3" Bsa 1.30 °C/w/3" Bsa 1.40 °C/w/3" Bsa 1.05 °C/w/3" Bsa 1.30 °C/w/3" Bsa 0.76 °C/w/3"

(119)

.496) (.306)
‘ (.560) [ 6(.099
[ (1.504) y W —L M (oss) 0009 (635)
(1.673) (1.839) n (650) \
(:394) (1.120) (250 TJ.I.|.|.I.|.|.|.|.|.Ll.l.l.l.l.l.l.l.l.l.l.lj
I - | (.100) ! ‘ 6.114

[—(.265)

(1.600)

(.200)
) : _t —
L (5.315) l \ | 1 (6:200) ! ('155)‘ I ( | ‘( 189) — T
(166)| | 1 k(304 - (6.130) - ‘ (6.500) | ‘ 1 (.331) (6.500) ]
(6.102) | (6.500) | & ‘ R 1
5
Per. 62.47 in. Per. 30.72 in. Per. 37.71 in. Per. 32.29 in. Per. 56.00 in. Per. 61.19 in.
WT. 5.21 Ib/ft WT. 2.96 Ib/ft WT. 1.61 Ib/ft WT. 2.38 Ib/ft WT. 3.42 Ib/ft WT. 5.49 Ib/ft
Bsa 1.10 °C/w/3" Bsa 1.80 °C/w/3" Bsa 1.90 °C/w/3" Bsa 2.20 °C/w/3" Bsa 0.0 °C/w/3" Bsa 1.30 °C/w/3"

FLATBACK Not all stocked. Example shapes are not all tooled. FLATBACK



S P —
wakefield-vette

‘( (6.500)
(1.600) T
(2.000)
ﬂ —(.250) L
| (6.500) ‘
(6.500)
Per. 53.80 in. Per. 50.24 in. Per. 75.67 in.
WT. 3.45 Ib/ft WT. 10.17 Ib/ft WT. 8.54 Ib/ft
Bsa 1.30 °C/w/3" Bsa 1.60 °C/w/3" Bsa 1.40 °C/w/3"
016222 013621 XX7031
(.360)~1-1 P
(.180) f (5.540) |
i 1]
) L(.542) (1.312) (:312)
(2.190) (1.281) L —
i i
(.540) J 1 (6.624) J
| Tr (6.624) 1
(870 T (6.500)
(.281)
Per. 65.32 in. Per. 57.72 in. Per. 57.29 in.
WT. 9.66 Ib/ft WT. 4.31 Ib/ft WT. 412 Ib/ft
Bsa 1.40 °C/w/3" Bsa 2.70 °C/w/3" Bsa 1.30 °C/w/3"
12714 015906 19679
4 UOSH"
0 55 b <3-Lw
L N T
I (6.637) 1(.315)
- {6.625)} -
[ {6,650} =
Per. 71.70 in. Per. 29.17 in. Per. 116.00 in.
WT. 5.99 Ib/ft WT. 3.15 Ib/ft WT. 6.65 Ib/ft
Bsa 0.98 °C/w/3" Bsa 3.30 °C/w/3" Bsa 0.60 °C/w/3"
014746 21081 013659
(.635)
i
(2.215)
| (3.160
1315)| S (125) w& i &(.450) <.187>H T
(.187)
‘ (6.750) |
(219) L (6.700) J | i
b= {6.710} -
Per. 65.00 in. Per. 70.97 in. Per. 31.75 in.
WT. 3.80 Ib/ft WT. 5.55 Ib/ft WT. 2.40 Ib/ft
Bsa 1.20 °C/w/3" Bsa 0.99 °C/w/3" Bsa 2.20 °C/w/3"

FLATBACK

Not all stocked. Example shapes are not all tooled.

ﬁ (125)

(6.750)

L(mm)

Per. 46.37 in.
WT. 2.65 Ib/ft
Bsa 1.70 °C/w/3"
012116
(1.630)
(-ZSQ)T} (6.750) |
Per. 56.90 in.
WT. 4.00 Ib/ft
Bsa 1.60 °C/w/3"
19333

Per.

Bsa

{6.818)

205.33
9.80
0.34

in.
Ib/ft
°C/w/3"

L« (1.000)

7
(6.868)

27.94
3.33
1.90

in.
Ib/ft
°C/w/3"

e i
wakefield-vette

S

g 5
z 5
n < (1270)|||I||||||||||||
T R
# (.290) (:460) ‘ ! {6.750 } |
‘ (6.750) |
Per. 46.69 in. Per. 47.01 in.
WT. 2.91 Ib/ft WT. 3.49 Ib/ft
Bsa 1.40 °C/w/3" Bsa 1.49 °C/w/3"
015769 XX7029
R
g s §
N =) @ N
i g i
T‘ ‘ ? Tl‘i 6.754 %T
‘ (6.750) | (6.754)
Per. 97.40 in. Per. 57.28 in.
WT. 6.53 Ib/ft WT. 4.08 Ib/ft
Bsa 1.70 °C/w/3" Bsa 1.30 °C/w/3"

j_ (:320)

HJQO) ﬂ " (.670)
(1.252) M e
14 4(1.110)(1'330)

l [— {4.850 ) —J | |
S / f (6.860) 1(.620)
(.370)
Per. 53.53 in. Per. 47.30 in.
WT. 4.67 Ib/ft WT. 5.14 Ib/ft
Bsa 1.31 °C/w/3" Bsa 2.50 °C/w/3"

015633 016290
j r (.175)
17
4 (250 (1.550)
T‘ ‘T 1 (6.900) 1j
‘ ©875) | (:340)
Per. 31.38 in. Per. 49.47 in.
WT. 2.86 Ib/ft WT. 5.04 Ib/ft
Bsa 2.30 °C/w/3" Bsa 1.50 °C/w/3"
FLATBACK



(2.098) ’.

it

1.748)

B L_i (6.960) 447

Per. 79.31 in.

WT. 6.91 Ib/ft

Bsa 1.40 °C/w/3"

16373
(2.238)
!— {6.980} —l

Per. 78.13 in.

WT. 8.87 Ib/ft

Bsa 0.89 °C/w/3"

- (7.000) 4#

Per.
WT.
Bsa

- (279)

(2.775) —l

(.525) ‘L

127.28 in.
10.34 Ib/ft
0.90 °C/w/3"

L
5
N T
‘ (7.050) ‘
Per. 45.17 in.
WT. 3.79 Ib/ft
Bsa 1.60 °C/w/3"
FLATBACK

e . —
wakefield-vette

)
>
o
3
Per. 97.90 in.
WT. 9.15 Ib/ft
Bsa 0.80 °C/w/3"

19493

- 7.000 -1

Per. 26.00 in.
WT. 1.63 Ib/ft
Bsa 2.69 °C/w/3"

) '

(.625) »‘ T

5 x
[se} —
~ o
LW :
‘—7 (7.008) 4—‘

Per. 54.70 in.

WT. 4.57 Ib/ft

Bsa 1.70 °C/w/3"

q ‘«(4434)
“7 (7.062) %

062

1

(.312)»‘ ‘*

Per. 4410 in.
WT. 5.28 Ib/ft
Bsa 2.50 °C/w/3"

Per. 57.81 in.
WT. 4.70 Ib/ft
Bsa 1.20 °C/w/3"

g 5
v §
o
N |
‘ (7.000) ‘
Per. 123.97 in.
WT. 9.16 Ib/ft
Bsa 1.30 °C/w/3"
014757
g
z i
LU L L
Tl (7.040) lTa
©
&
Per. 33.06 in.
WT. 2.34 Ib/ft
Bsa 2.10 °C/w/3"
016556
g
3
t
;Il (7.075) l *
Per. 49.55 in.
WT. 2.47 Ib/ft
Bsa 5.30 °C/w/3"

Not all stocked. Example shapes are not all tooled.

—] r.(.190)

LT

4 (1.312) L.

4
TF* (7.150) 44
N
)
Per. 59.37 in.
WT. 4.74 Ib/ft
Bsa 1.20 °C/w/3"

013929
T
g g
- o
- |
T |
— (7250) —————————— &
S
Per. 80.79 in.
WT. 6.03 Ib/ft
Bsa 0.90 °C/w/3"
XX4771
——|-—(.036)
- i
[N
T
= F (7.340) %T
)
Per. 61.75 in.
WT. 4.54 Ib/ft
Bsa 1.10 °C/w/3"

Per. 136.54 in.
WT. 17.21 Ib/ft
Bsa 0.51 °C/w/3"

e i
wakefield-vette

5
S
— ‘«(.383) T
-
h T
al (7.201) l
3
Per. 46.41 in.
WT. 1.77 Ib/ft
Bsa 1.50 °C/w/3"

| -

(1.385)' |I|||||||”||||”“||| I

| n {7.300} ol

7

Per. 62.04 in.
WT. 5.99 Ib/ft
Bsa 1.13 °C/w/3"

(.516) »‘ ‘«
4 &
: W
3 Z
f l (7.340) l f
Per. 59.05 in.
WT. 4.20 Ib/ft
Bsa 1.20 °C/w/3"
014113
g _
s I
= 3
il _t
| !
‘ (7.375) ‘
Per. 116.11 in.
WT. 7.30 Ib/ft
Bsa 0.60 °C/w/3"

| {7.250)

Per. 47.12 in.
WT. 2.77 Ib/ft
Bsa 1.48 °C/w/3"

(312)

]
(7.321)

Per. 52.74 in.
WT. 6.18 Ib/ft
Bsa 1.30 °C/w/3"

XX5523

EI

»‘ F(.187)

»‘(.875)

|

(7.342) %

Per. 46.78 in.
WT. 2.88 Ib/ft
Bsa 1.80 °C/w/3"

013677

3

T ~—(.375)

3

(2.195)
(2.395)

(3.020)
(.270)*[?

(7.375)
Per. 107.22 in.
WT. 7.68 Ib/ft
Bsa 0.60 °C/w/3"
FLATBACK



— ﬁ (.228)

‘e (3.136) a‘

4
T om— |
s (7.375)
I
Per. 132.30 in.
WT. 6.56 Ib/ft
Bsa 0.68 °C/w/3"
012504
[~ (212)
ul 0
o
N
o
T‘ (T
N (7.500)
J
Per. 94.48 in.
WT. 6.95 Ib/ft
Bsa 0.70 °C/w/3"
016133
(8.060)
I
2
5]
L i Ao
Iy ooy —— | L1
& <
Per. 47.88 in.
WT. 8.12 Ib/ft
Bsa 1.30 °C/w/3"

(2.525)
| / 7 595‘. I
b {7.595} ]
Per. 103.36 in.
WT. 8.22 Ib/ft
8sa 0.68 °C/w/3"
FLATBACK

wakefield-vette

21408

|

|

K
= 3
o

= {7.481 } =
Per. 79.52 in.
WT. 4.99 Ib/ft
Bsa 0.88 °C/w/3"
[}
L]
Per. 95.28 in.
WT. 9.50 Ib/ft
Bsa 0.73 °C/w/3"
19832
| {7.550} -l
Per. 208.02 in.
WT. 10.93 Ib/ft
Bsa 0.34 °C/w/3"
19275
. {7.682) !
Per. 87.12 in.
WT. 6.94 Ib/ft
Bsa 0.80 °C/w/3"

=

o
3
1 =
iﬁ l (7.500) l *
]
Per. 56.88 in.
WT. 5.47 Ib/ft
Bsa 1.20 °C/w/3"

{7.510} 1
Per. 56.67 in.
WT. 2.73 Ib/ft
Bsa 1.23 °C/w/3"

012843
=)
3
Wi
T T
s | (7.580) ‘
2
2
Per. 30.40 in.
WT. 3.13 Ib/ft
Bsa 2.20 °C/w/3"
XX8077
»‘ ‘«(4237)
g
N
N
* <o
mi ‘ (7.805) ‘
© | - |
[
Per. 63.84 in.
WT. 6.56 Ib/ft
Bsa 1.00 °C/w/3"

Not all stocked. Example shapes are not all tooled.

4
©
S
L o
) ——
(e}
R
Per. 49.41 in.
WT. 5.72 b/ft
Bsa 1.40 °C/w/3"
XX2074
i
| 2

g |———— (7.875) %
N

Per. 66.79 in.

WT. 9.30 Ib/ft

Osa 1.10 °C/w/3"

Per. 54.81 in.
WT. 7.33 Ib/ft
Bsa 1.28 °C/w/3"

’. (.250)

Per. 75.57 in.
WT. 9.53 Ib/ft
Bsa 0.96 °C/w/3"

L
wakefield-vette

Per. 32.65 in.
WT. 2.58 Ib/ft
Bsa 2.14 °C/w/3"

(119707 & PH18403 )

(15)

(3.300)

2900 | DIE #19707

Per. 227.36 in.
WT. 45.85 Ib/ft
Bsa 0.31 °C/w/3"

S
D
— ©
3 (.340) —| (.410) =
3 Ininin ¢
i i
Tl (8.000) l 1
2
]
Per. 49.28 in.
WT. 2.56 Ib/ft
Bsa 1.40 °C/w/3"

DIE #PH18403

Per. 33.41 in.
WT. 5.52 Ib/ft
Bsa 2.09 °C/w/3"

S
b
1T
-~ (7.875)
Per. 65.91 in.
WT. 4.30 Ib/ft
Bsa 1.20 °C/w/3"
XX4483
»‘ ‘«19x<.375)

%

Q 1 (7.937) 1
Per. 51.78 in.
WT. 2.56 Ib/ft
Bsa 1.50 °C/w/3"

|

A (1.312) F

|- (1.000)

(.690) “II””I” “”I”” ” “III” |||

Ik {8.000)

Per. 49.30 in.
WT. 2.56 Ib/ft
Bsa 1.42 °C/w/3"
016200
r&(.739)
!
N
o
# i
g‘ (8.120) 4»‘
Per. 75.42 in.
WT. 5.67 Ib/ft
Bsa 1.30 °C/w/3"
FLATBACK



F (3.230) J

‘« (.760)

4
i —
Sl————— (8.270)
3

Per. 104.98 in.

WT. 9.66 Ib/ft

Bsa 1.20 °C/w/3"

016334

—] ‘« (.518)

14

312)—

Per. 82.29 in.
WT. 5.52 Ib/ft
Bsa 1.10 °C/w/3"

14419

Per. 75.99 in.
8.16 Ib/ft
0.92 °C/w/3"

016381

I III gs

«—‘ (1.500) ‘«

(8.640) %
(8.988)

|~ (.450
(-310):1 (40

Per. 90.50 in.

WT. 6.68 Ib/ft

Bsa 1.70 °C/w/3"
FLATBACK

(1.250)

500#

1

i}—i (8.500) 4477

S P —
wakefield-vette

_L —||~— (.106)
_ 8 i
3 - =)
jo:l (8.350) l_r T l (8.400) l T
]
Per. 57.48 in. Per. 107.46 in.
WT. 5.55 Ib/ft WT. 7.51 Ib/ft
Bsa 0.90 °C/w/3" Bsa 2.00 °C/w/3"

F (.309)

_

B
i B Tl (8.680) lT
Per. 49.90 in. Per. 58.38 in.
WT. 5.42 Ib/ft WT. 4.33 Ib/ft
Bsa 1.40 °C/w/3" Bsa 1.30 °C/w/3"

S
- 3
W -
T f ? Tl (8.901) lT
g (172) —| &
= (8.881) ‘ -
Per. 69.92 in. Per. 53.23 in.
WT. 5.00 Ib/ft WT. 3.05 Ib/ft
Bsa 1.20 °C/w/3" Bsa 2.30 °C/w/3"
019083 XX8447
»‘ ‘«(.188) (:375) *‘ "
S | g
* ‘« (.405) @ ? a
s, - = -
T Rl
—gﬂ (9.000) l * ‘ (:250) —~ F
g ‘ (9.000) ‘
Per. 51.55 in. Per. 68.21 in.
WT. 3.70 Ib/ft WT. 8.79 Ib/ft
Bsa 3.40 °C/w/3" Bsa 1.10 °C/w/3"

Not all stocked. Example shapes are not all tooled.

‘«(.188)
4
‘T
(9.000) — &
S
Per. 105.93 in.
WT. 8.47 Ib/ft
Bsa 1.20 °C/w/3"

(1.312)

L
(9.125) 8
«
Per. 76.03 in.
WT. 5.96 Ib/ft
Bsa 1.00 °C/w/3"
19035
(2.535)
- {9.240} -l

Per. 112.77 in.
WT. 6.00 Ib/ft
Bsa 0.62 °C/w/3"

>
v
<
LJ.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.LLLL43
f Il
s ——(172) =
5 | (9296 £
Per. 73.20 in.
WT. 5.24 Ib/ft
Bsa 1.20 °C/w/3"

e i
wakefield-vette

} (9.031) K

Per. 104.18 in.
WT. 8.82 Ib/ft
Bsa 0.90 °C/w/3"

013757

ﬂ (1.360) r‘ '
E (.333)

=

(9.145)

Per. 79.34 in.
WT. 6.77 Ib/ft
Bsa 0.90 °C/w/3"

015854
S
s 2
g ~
< 4
RATTTTTTITITITTITITITT Ty
H T
‘ (9.250) ‘
Per. 54.14 in.
WT. 2.48 Ib/ft
Bsa 3.10 °C/w/3"
XX6958
I
& 3
g 2
2} A4
T |7
‘ (9.333) ‘
Per. 65.70 in.
WT. 3.89 Ib/ft
Bsa 1.50 °C/w/3"

XX8434

{

S
& )
g S
4 <
f it
3
(9.120) =
Per. 95.13 in.
WT. 6.28 Ib/ft
Bsa 1.10 °C/w/3"

| {9.194} -l
Per. 72.25 in.
WT. 7.16 Ib/ft
Bsa 0.97 °C/w/3"

i {9.252} ]
Per. 85.42 in.
WT. 7.44 Ib/ft
@sa 0.82 °C/w/3"

(.750)

I I

Tli (9.500) %T

Per. 32.21 in.

WT. 2.01 Ib/ft

Bsa 1.70 °C/w/3"
FLATBACK



‘«(1.221)

|
§4u

| r
| (9.606) g
N
Per. 73.30 in.
WT. 7.25 Ib/ft
Bsa 2.10 °C/w/3"
XX2021
N
o
T
4
! ‘ ‘ f
— - (1.317)
‘ (9.875) ‘
Per. 66.42 in.
WT. 5.58 Ib/ft
Bsa 1.20 °C/w/3"
013849
N
)
—] |~ (.398) =
| 1
il”l"l”l"l”l""l"l”l"l
ét l (9.875) l *
N
Per. 76.21 in.
WT. 7.25 Ib/ft
Bsa 1.00 °C/w/3"

e . —
wakefield-vette

(2.280) "

Per.
WT.
Bsa

e (9.750) 41

98.46 in. Per. 55.45 in.
7.40 Ib/ft WT. 5.02 Ib/ft
0.75 °C/w/3" Bsa 1.26 °C/w/3"

XX2017 XX1703
) =
2 2
1 g 4 g
A it
T T f T
(.676) ‘ l~— (.375)
‘ (9.875) ‘ ‘ (9.875) ‘
Per. 73.22 in. Per. 78.03 in.
WT. 6.38 Ib/ft WT. 6.15 Ib/ft
Bsa 1.10 °C/w/3" Bsa 0.91 °C/w/3"
015774 21265
— ‘«(1.076)
_ f i
o —
3 3 1813
T S
— 4 - 10.000 -
T |
(9.989)
Per. 84.68 in. Per. 100.37 in.
WT. 10.74 Ib/ft WT. 12.27 Ib/ft
Bsa 0.90 °C/w/3" Bsa 0.70 °C/w/3"

2 (2.905)

L

Lf (2.530) 4

f | / \ |
1 (10.000) 1 L 1 10.080 } 1
Per. 114.78 in. Per. 137.98 in.
WT. 11.26 Ib/ft WT. 12.10 Ib/ft
Bsa 0.60 °C/w/3" Bsa 0.51 °C/w/3"
FLATBACK Not all stocked. Example shapes are not all tooled.

/__——n

wakefield-vette

T(.MO) R
‘ '“\3
1 T
S | (10.170) |
©

Per. 45.13 in.

WT. 3.24 Ib/ft

Osa 1.50 °C/w/3"

ﬂ r (.187)

1 (10.250) 1

g
’. (.200) ~
- ¢
ST
z | |
g | (10.200) |
S
Per. 53.93 in.
WT. 5.24 Ib/ft
Bsa 1.30 °C/w/3"

(10.250) ‘
Per. 100.80 in. Per. 99.79 in.
WT. 15.28 Ib/ft WT. 15.90 Ib/ft
Osa 1.10 °C/w/3" Bsa 0.71 °C/w/3"
XX10087 XX7253
s
h(.ws) = s
i S
<
LLLULULUUUL LU UL LT
T\ \T
5 | (10.280) ‘
g gL
5| (10.340) ‘
— [sp]
Per. 56.77 in. Per. 151.74 in.
WT. 5.17 Ib/ft WT. 13.89 Ib/ft
Osa 1.40 °C/w/3" Bsa 0.69 °C/w/3"
17096 016990
i
f
| (10.500) | 8
! 2
i 10394 -
Per. 154.23 in. Per. 75.47 in.
WT. 15.86 Ib/ft WT. 10.06 Ib/ft
Osa 0.45 °C/w/3" Bsa 1.30 °C/w/3"

FLATBACK



wakefield-vette

' i

(3.155)

- (2.965) ——‘

|- {10. } -—
o 1 (10.500) 1 110.730
0
= Per. 100.43 in. Per. 121.72 in.
WT. 19.65 Ib/ft WT. 19.27 Ib/ft
Bsa 0.90 °C/w/3" Bsa 0.57 °C/w/3"

- 0 T__L- (10.827} 4
g 1 (10.780) |
©
N Per. 87.08 in. Per. 84.56 in.
WT. 16.81 Ib/ft WT. 8.37 Ib/ft
@sa 0.50 Crwi3" @sa 0.83 °C/w/3"

‘«(.428) ﬂ r(.664)

L / \ -
- {10.870 T ‘
~ (10.880) |
&
Per. 53.56 in. Per. 84.63 in.
WT. 5.93 Ib/ft WT. 7.21 Ib/ft
Bsa 1.31 °C/w/3" Bsa 1.50 °C/w/3"

¥ {11.000) |
F 1 = ] 1

Per. 99.66 in. Per. 92.18 in.
WT. 8.52 Ib/ft WT. 15.54 Ib/ft
Bsa 1.43 °C/w/3" Bsa 0.76 °C/w/3"

FLATBACK Not all stocked. Example shapes are not all tooled.

wakefield-vette

.

Per. 84.71 in.
WT. 8.12 Ib/ft
Bsa 0.83 °C/w/3"

- (11.811 p——

Per. 151.54 in.
WT. 17.63 Ib/ft
Osa 0.46 °C/w/3"

(1.111) —] ~— (1.108)
— ‘«(.720)
8
S
- J
T _1
g 1 (12.000) 1
i)
~ Per. 114.57 in.
WT. 15.55 Ib/ft
Bsa 0.00 °C/w/3"
016632
S
&
g’
T
g 1 (12.203) 1
Per. 115.26 in.
WT. 11.79 Ib/ft
Osa 0.70 °C/w/3"

4
s
N T
| (11.770) | &
©
N
Per. 74.68 in.
WT. 6.25 Ib/ft
8sa 1.00 °C/w/3"
19403
(1.780)
} ! {12.000) !
Per. 114.61 in.
WT. 11.83 Ib/ft
8sa 0.61 °C/w/3"
XX7148
S
3
& | (11.000) |~
5 ‘ ‘ i
1 (12.100) 1
Per. 91.52 in.
WT. 10.56 Ib/ft
8sa 1.00 °C/w/3"
XX4471
s
8
h(.793) =
b
UL,
T T
= (12.250) |
[Ye)
N
Per. 67.32 in.
WT. 7.13 Ib/ft
8sa 1.30 °C/w/3"

FLATBACK



wakefield-vette wakefield-vette

(19081 & 19082)

e e B O

N DIE #1908 \ 2_PIECE ASSEMBLY sl #1708,
& g r 2
n
a e 2 I
v 5
@ i ‘ o 3,8
_ i i 1
q l~— (.578) ‘ ? f ‘ ‘
‘ (12.750) ‘ g | (12.750) ‘
N
Per. 102.86 in. Per. 155.65 in. Per. 153.20 in.
WT. 9.07 Ib/ft WT. 11.00 Ib/ft WT. 30.19 Ib/ft
Bsa 0.60 °C/w/3" Bsa 0.56 °C/w/3" Osa 0.46 °C/w/3"
XX7214 XX5429 009350 ﬂ h (.060) ‘ 012732 009304
(610)—~| |=———— (10.250) | T 7ﬁ (.280) — % B
o
—| |— (587) =
| | i g
N B T
< | (13.381) | B
§ (.100) P
~— (.510) P (.960) H‘
Per. 110.91 in. Per. 110.91 in. Per. 3.07 in. Per. 8.22 in. Per. 4.89 in.
WT. 18.71 Ib/ft WT. 18.71 Ib/ft WT. 0.14 Ib/ft WT. 0.56 Ib/ft WT. 0.33 Ib/ft
sa 0.65 oC/w/3" sa 065 oC/w/3" Osa 22.80 °C/w/3" sa 6.50 °C/w/3" Osa 14.30 °C/w/3"

2-Piece Assembly ‘——(1.302)——

—] |~ (495)
ﬁ(.427) ,J\\ | H (122)
- © — @
N T e ~
‘ \\// ‘ ? * ,L 1 (15.748) 1 } ‘ ‘
I (14.000) | E g | (1.105) ‘ —_—
< *H«(.ogs)
Per. 60.84 in. Per. 91.53 in. Per. 4.61 in. Per. 6.31 in. Per. 10.92 in.
WT. 5.08 Ib/ft WT. 19.20 Ib/ft WT. 0.20 Ib/ft WT. 0.52 Ib/ft WT. 0.48 Ib/ft
Bsa 0.60 °C/w/3" Bsa 1.10 °C/w/3" Bsa 15.20 °C/w/3" Bsa 11.10 °C/w/3" Bsa 7.30 °C/w/3"
XX2016 _ 014755 XX8627 006248
N
: T \
~ Z
i ¢ = g S
N g s ) s g
- N <
N = -
T T L -l n
375 E— —
(.375) I (.840) L (560) — T
‘ (19.000) ‘ (1.320) — ~—— (1.400) &
N ‘ (1.400) ‘
Per. 110.91 in. Per. 9.97 in. Per. 6.92 in. Per. 7.61 in.
WT. 18.71 Ib/ft WT. 0.63 Ib/ft WT. 0.36 Ib/ft WT. 0.37 Ib/ft
Osa 0.65 °C/w/3" Bsa 5.70 °C/w/3" Bsa 7.00 °C/w/3" Bsa 9.20 °C/w/3"

FLATBACK Not all stocked. Example shapes are not all tooled. FLATBACK—L-STYLE



006026

-~ (.880) —~]

Li (1.150) 4»‘

g
4
* l (1.400) l
Per. 9.18 in.
WT. 0.52 Ib/ft
Bsa 7.60 °C/w/3"

[~ (1.190)

8
| 1
\

g

? (1.750) l
Per. 9.54 in.
WT. 0.50 Ib/ft
Bsa 7.30 °C/w/3"

(1.380)

«—1 h(nzo)
(.500)

-~ (1.150) —

8
!
‘ (2.260) ‘
Per. 15.00 in.
WT. 0.94 Ib/ft
Bsa 4.70 °C/w/3"

XX2166

’k (.989) —~]

‘« (312)

‘47 (1.312) ﬂ .

(2.580) l
Per. 17.48 in.
WT 1.41 Ib/ft
Bsa 3.10 °C/w/3"
L-STYLE

]

e . —
wakefield-vette

(1.500)

L—( 1.400 )—-l
Per. 12.81 in.
WT. 1.27 Ib/ft
Osa 5.46 °C/w/3"

* ? ‘ (1.830) ‘ ?
g : |
Per. 8.10 in.
WT. 0.52 Ib/ft
Bsa 8.60 °C/w/3"

1 (2.500) 1
Per. 15.24 in.
WT. 0.52 Ib/ft
Bsa 4.60 °C/w/3"
010990
l-— (.960) ﬂ
g
4
T
| (2.600)
Per. 10.98 in.
WT. 0.91 Ib/ft
Bsa 6.40 °C/w/3"

(175) —|

[~—— (.750) —ﬂ

g
i
b
‘ (1.700) |
Per. 6.80 in.
WT. 0.48 Ib/ft
Bsa 10.30 °C/w/3"

(1.380)

B
‘ (2.000) |

Per. 13.90 in.
WT. 0.89 Ib/ft
Bsa 5.00 °C/w/3"

‘«( 190)

o -~ (890 -t

‘« (.560) »‘

T
1 (2.500) 1
Per. 12.00 in.
WT. 1.39 Ib/ft
Bsa 5.80 °C/w/3"
010268

(.200)

Per. 26.64 in
WT. 1.69 Ib/ft
Bsa 2.60 °C/w/3"

(1.600) —~|

s

Not all stocked. Example shapes are not all tooled.

_— . —
wakefield-vette

(IOEHHHH‘|||H|| (1.000
| {3.000} -l (

)
(.510) 4———‘
150) l (3.000) |

Per. 33.01 in. Per. 33.11 in.
WT. 1.35 Ib/ft WT. 1.39 Ib/ft
Bsa 2.12 °C/w/3" Bsa 4.90 °C/w/3"
012279 014843
.900
—|  (.945) k (:900)
i <z & o
- |
‘ (3.520) ‘ o \ B
I I ‘ (3.520) |
Per. 23.94 in. Per. 45.98 in.
WT. 1.90 Ib/ft WT. 3.27 Ib/ft
Bsa 2.90 °C/w/3" Bsa 0.00 °C/w/3"

(1.013) [.

— 210

| [

#——L(.MO)
(.200)
400)——

f ‘
1 (4.450) 1 ﬁ (1.288)
‘ (4.500) |
Per. 14.48 in. Per. 30.00 in.
WT. 1.58 Ib/ft WT. 2.12 Ib/ft
Bsa 4.80 °C/w/3" Bsa 1.80 °C/w/3"

o S _
3 8 3
-~ ~ ~ —
4 - I I I I I I NNE] I ]
|- [ 1L] TSR TEE T =
| (4.560) | @ = | (4.562) ‘
Per. 14.49 in. Per. 19.99 in.
WT. 1.83 Ib/ft WT. 1.18 Ib/ft
Bsa 4.80 °C/w/3" Bsa 3.00 °C/w/3"

1312 4

- 3.218 e
Per. 22.65 in.
WT. 1.80 Ib/ft
Bsa 3.09 °C/w/3"
008377
‘ |
g, g
f 5 l (4.250) l ’
=
Per. 31.50 in.
WT. 2.04 Ib/ft
Bsa 2.20 °C/w/3"
S
o
_
|
(4.543) |
Per. 29.63 in.
WT. 2.40 Ib/ft
Bsa 2.90 °C/w/3"

<)
s
!
Per. 34.39 in
WT. 3.34 Ib/ft
Bsa 2.10 °C/w/3"
L-STYLE



1
T

# (1.125) |—
‘ (4.677)

(:234) —| |~
(1.695) ——

Per. 32.75 in.
WT. 3.04 Ib/ft
Bsa 2.10 °C/w/3"

008465

r‘(mz) .
‘A——L(.eam

»‘ ‘« (.200)

‘1

% (1.490) —| ‘
(5.040)

Per. 19.54 in.
WT. 2.34 Ib/ft
Bsa 3.60 °C/w/3"

012535
| (3.790) |
| n
L =
f | | f
‘ (5.280) ‘
Per. 39.12 in.
WT. 2.54 Ib/ft
Bsa 1.80 °C/w/3"

(1.104)
Per. 5.15 in.
WT. 0.99 Ib/ft
Bsa 10.00 °C/w/3"

L-STYLE

e . —
wakefield-vette

008769
—~ =)
g ‘ (3.535) S
N3 | ‘ =
1 !
L] |
o | (4.855) g
Per. 19.24 in.
WT. 1.65 Ib/ft
Bsa 3.60 °C/w/3"

P (1.600) »‘

% (1.525) —|
(5.075)

Per. 35.08 in.
WT. 2.43 Ib/ft
Bsa 2.60 °C/w/3"
| 015771
g
N (8.500) |
1 4
f T
N
&
g
S
Per. 64.44 in.
WT. 6.35 Ib/ft
Bsa 0.00 °C/w/3"
XX1007
S T
z 8 §
‘ e -
i

l— (470) —
(1.416) ——

Per. 8.88 in.
WT. 0.29 Ib/ft
Bsa 6.40 °C/w/3"

19496
[ .280 |
L : 4.875 | =
Per. 12.75 in.
WT. 0.93 Ib/ft
Bsa 5.48 °C/w/3"
011304
k(1.742)ﬁ
_ T
g 8
- {
T v
1 (5.225) 1
Per. 34.60 in.
WT. 2.37 Ib/ft
Bsa 2.00 °C/w/3"

»‘ (.406) ‘«

(.090)

1 (1.000) 1

Per. 7.46 in.
WT. 0.27 Ib/ft
Bsa 8.00 °C/w/3"
XX4721
|~—— (.880)
g
S

‘k (.625) ——

‘ (1.500) |
Per. 7.23 in.
WT. 0.39 Ib/ft
Bsa 10.30 °C/w/3"

Not all stocked. Example shapes are not all tooled.

_— . —
wakefield-vette

1 (.750) T
=)
2
= (:800)
J (.100) \
} (1.562) }

Per. 7.45 in. Per. 8.95 in.

WT. 0.46 Ib/ft WT. 0.41 Ib/ft

Bsa 5.10 °C/w/3" Bsa 7.80 °C/w/3"

Per. 9.96 in. Per. 13.86 in.
WT. 0.37 Ib/ft WT. 1.00 Ib/ft
Bsa 6.50 °C/w/3" Bsa 3.50 °C/w/3"

8 |
= (2.125) | (2.250) ‘
Per. 13.05 in. Per. 20.15 in.

WT. 0.81 Ib/ft WT. 1.02 Ib/ft

Bsa 3.80 °C/w/3" Bsa 3.50 °C/w/3"

»‘ (1.028) -

(.375)

S e —
(2.400) (2.400)

Per. 17.49 in. Per. 17.32 in.
WT. 1.61 Ib/ft WT. 1.76 Ib/ft
Bsa 3.70 °C/w/3" Bsa 2.00 °C/w/3"

(1.400)

(.170)

|-— (.687) a‘

- (1.300) —
(1.970)

Per. 8.24 in.
WT. 0.52 Ib/ft
Bsa 4.30 °C/w/3"

(1.500)

~— (1.310) —
(2.120) |
Per. 22.50 in.
WT. 1.07 Ib/ft
Bsa 3.10 °C/w/3"

‘e (1.278) a‘

(1.625)

(2.250) ‘
Per. 16.17 in.
WT. 1.01 Ib/ft
Bsa 3.70 °C/w/3"

T -— (1.300) ——
(2.420)
Per. 11.16 in.
WT. 0.68 Ib/ft
Bsa 4.00 °C/w/3"

L-STYLE—CENTER CHANNEL



- o

T*L444447
(2.450)

Per. 12.13 in.
WT. 0.80 Ib/ft
Bsa 6.00 °C/w/3"

h (1.197) ﬂ

!

(2.559)
Per. 12.64 in.
WT. 0.86 Ib/ft
Bsa 5.40 °C/w/3"

2
{
P
o
< (2.660) |
Per. 18.92 in.
WT. 1.05 Ib/ft
Bsa 3.10 °C/w/3"

‘-7 (1.375) ——]
4 _
R g g
%) NE S
: . 1
! (2.815) !

Per. 14.75 in.

WT. 0.72 Ib/ft

Bsa 6.30 °C/w/3"

CENTER CHANNEL

i
wakefield-vette

g i
-~ S
| 3
? ‘ ~— (1.128) ?
(2.500)

Per. 8.78 in.

WT. 0.39 Ib/ft

Bsa 4.80 °C/w/3"

f ‘ (1.250) ——
‘ (2.774) |
Per. 19.73 in.
WT. 1.31 Ib/ft
Bsa 2.90 °C/w/3"

‘47 (1.528) ﬂ

»‘ (.670) ‘«

(2.800)
Per. 11.99 in.
WT. 0.79 Ib/ft
Bsa 6.20 °C/w/3"

f
(2.820) ———M—~
Per. 18.10 in.
WT. 1.17 Ib/ft
Bsa 3.10 °C/w/3"

(2.500)
Per. 15.02 in.
WT. 0.63 Ib/ft
Bsa 5.10 °C/w/3"

=)
S
‘ - (1.430)
| (2.780) |
Per. 19.94 in.
WT. 1.31 Ib/ft
Bsa 2.80 °C/w/3"

(.935) —|

Per 18.03 in
WT. 1.01 Ib/ft
Bsa 2.80 °C/w/3"

( Xx4319 )

(1.300) ‘

Per. 10.34 in.
WT. 0.58 Ib/ft
Bsa 4.20 °C/w/3"

Not all stocked. Example shapes are not all tooled.

I

Per.
WT.
Bsa

‘k (.937) A

(1.460)

(2.820)
17.85 in.
1.09 Ib/ft
3.10 °C/w/3"

(1.010)
(-190)

s
2 f
o = -
3 8
T =
‘ -~
. (2.250) !
(3.070)
Per. 26.54 in.
WT. 2.25 Ib/ft
Bsa 2.60 °C/w/3"

(.150)

(.112):1

XX4563

Per.
WT.
Bsa

‘k (1.281) a‘

(3.270)
24.59 in.

134 Ib/ft
2.60 °C/w/3"
(1.750) ‘

(.180)

- (3.500) A

Per.
WT.
Bsa

23.94 in.
1.87 Ib/ft
2.40 °C/w/3"

Lf (1.630) J

— . —
wakefield-vette

XX4502 T

Per. 31.71
WT. 3.54
Bsa 2.50

_ ———  (3.000)

»‘ (1.200) ’——

g
]
2 . S
(=] o
Jrel =
@ o
B i
!
in. Per. 29.50 in.
Ib/ft WT. 2.30 Ib/ft
°C/w/3" Bsa 2.80 °C/w/3"

‘« (.935) »‘

i — 1.125 -

5 (1.125) mj !

R (3.140) ‘ S (3250) — .|
Per. 22.95 in. Per. 22.70 in.
WT. 1.89 Ib/ft WT. 1.30 Ib/ft
Bsa 2.50 °C/w/3" Bsa 3.00 °C/w/3"

|
-
&
-~ (1.300) —~— ‘ I
‘ (3.280) | (1.250)
(3.460)
Per. 16.84 in. Per. 27.75 in.
WT. 0.97 Ib/ft WT. 1.60 Ib/ft
Bsa 3.30 °C/w/3" Bsa 2.30 °C/w/3"
XX1881 XX7013
- — N
(1.281) B (1.310)
S g {
(o] NE —
i -3 2
T B
‘ ~— (3.750)
‘ (3.687) ‘
Per. 14.52 in. Per. 19.39 in.
WT. 1.08 Ib/ft WT. 1.26 Ib/ft
Bsa 3.90 °C/w/3" Bsa 3.80 °C/w/3"

CENTER CHANNEL



e . —
wakefield-vette

‘: T
I} ‘ (1.720)
] (3.750)
S : I ‘ (3.800) |
Per. 13.50 in. Per. 19.58 in.
WT. 0.74 Ib/ft WT. 1.39 Ib/ft
Bsa 4.00 °C/w/3" Bsa 4.50 °C/w/3"
XX5052 XX5061
ﬁ (1.310) ‘« -
T il
¥ 4l
f L ~— (1.365) ——
&
(3.910) < (3.920)
Per. 31.02 in. Per. 22.14 in.
WT. 1.39 Ib/ft WT. 1.85 Ib/ft
Bsa 2.30 °C/w/3" Bsa 2.00 °C/w/3"

Per. 15.97
WT. 1.14
Bsa 2.90

‘-7 (2.680)

- (.200)

I
@100) — |

Per. 22.62
WT. 1.59
Bsa 2.70

CENTER CHANNEL

_t |
- .
8 s
i 3
f -
T‘ B
<
§ ‘ (4.000)
in. Per. 23.13 in.
Ib/ft WT. 1.43 Ib/ft
°C/w/3" Bsa 2.80 °C/w/3"
XX1371
(1.335) —]

=

3
in. Per.
Ib/ft WT.
°C/w/3" Bsa

(187)— |—

23.82 in.
1.10 Ib/ft
2.20 °C/w/3"

‘k (1.360) 4‘
i
8 g s
2 D 8
‘ ‘ |
‘ (3.818) |
Per. 28.00 in.
WT. 1.62 Ib/ft
Osa 2.50 °C/w/3"
016582
(:220)
(1.800)
(.070)
L ]
—
(.150) — (557)= 1*70
(4.000) (170)
Per. 66.79 in.
WT. 2.44 Ib/ft
Osa 3.50 °C/w/3"

Per. 37.80 in.
WT. 2.27 Ib/ft
Bsa 1.60 °C/w/3"

L ’_7 (2.556) 4.‘ .

L B ‘T

‘ (4.284) |
Per. 17.66 in.
WT. 0.98 Ib/ft
Bsa 5.90 °C/w/3"

Not all stocked. Example shapes are not all tooled.

L
)
8
Per. 27.77 in.
WT. 1.54 Ib/ft
Bsa 2.80 °C/w/3"

—— (.461)

l-— (1.335) —
(4.750)

{ t%

Per. 15.98 in.
WT. 0.81 Ib/ft
Bsa 3.30 °C/w/3"

(4.750) |

(1.250)

(4.000)
58.23 in.

3.06 Ib/ft
1.80 °C/w/3"

(1.920) ﬁ

(2.500)

Per. 43.85 in.
WT. 5.33 Ib/ft
Bsa 1.60 °C/w/3"

_— . —
wakefield-vette

] ‘« (.224)
T
S
g
7 i
(1.250)  |=— ‘ i
o
(4.500) | =
Per. 32.22 in.
WT. 2.05 Ib/ft
Bsa 1.80 °C/w/3"

h (1.406) »‘

S
8
7 |1
‘ (4.750) | §
Per. 43.78 in.
WT. 1.19 Ib/ft
Bsa 3.10 °C/w/3"

‘« (1.415) ﬁ

| Tt
‘ (4.812) | 8
Per. 30.25 in.
WT. 1.67 Ib/ft
Bsa 1.80 °C/w/3"
016372
ﬁ (1.312) ‘«
~ f
o —
] 3
- @
i
Tl (5.000) 1
Per. 39.30 in.
WT. 3.46 Ib/ft
Bsa 2.50 °C/w/3"

‘ﬁ (1.616) a‘

g b
Z S
2
1 P
‘ (4.562) ‘
Per. 26.46 in.
WT. 1.36 Ib/ft
Bsa 3.50 °C/w/3"
XX4670
(1.335) |~
_ {
o) 8 =
& NS g
L ht
] T
| (4.750) ‘
Per. 23.42 in.
WT. 1.02 Ib/ft
Bsa 3.20 °C/w/3"
XX1026
g 1
©® [
T o
L
—-— (1.500) —| s
(4890) ——————— T
Per. 33.86 in.
WT. 2.67 Ib/ft
Bsa 2.10 °C/w/3"
XX7331
‘k (2.002) ﬁ
1t
o
8
T

‘—7 (5.000)

Per. 33.80
WT. 1.90
Bsa 3.00

in.
Ib/ft

°C/w/3"

CENTER CHANNEL



(.100)

‘ ~— (.143)
GOO)L

| (2316) —~] (1.416) k f f,‘ (300 - (1:450)
! \

e . —
wakefield-vette

=)
S
@
-

»‘ P (:310)

(5.148)

Per. 22.78
WT. 1.26
Bsa 4.90

(5.750)
Per. 86.54
WT. 7.43
Bsa 0.80

(5.500)

in. Per. 34.46 in.
Ib/ft WT. 3.46 Ib/ft
°C/w/3" Bsa 2.50 °C/w/3"

»‘ (.815) L

Ezsl

.~ (5.886) 4#

in. Per. 25.26 in.
Ib/ft WT. 2.27 Ib/ft
°C/w/3" Bsa 2.50 °C/w/3"

b {
=) ~ g ~
3 g ¢ g
4 < 4 =
T —| (1.500) |— T T‘ (1.610) |— ‘T

\ (6.500) \ | (6.500) ‘
Per. 37.67 in. Per. 45.98 in.
WT. 4.03 Ib/ft WT. 3.07 Ib/ft
Bsa 1.40 °C/w/3" Bsa 1.70 °C/w/3"

Per. 41.93
WT. 3.63
Bsa 1.60

CENTER CHANNEL

h (5.970) ————]
: »‘ (1.490) ‘«

I
- (1.120)

(1.400)
(1.600)

I~ (.120)

wi (8.000) %T
in. Per. 46.61 in.
Ib/ft WT. 2.70 Ib/ft
°C/w/3" Bsa 2.30 °C/w/3"

- ¢
N
J )
4 2
T (1.500) = T
‘ (5.560) |
Per. 34.57 in.
WT. 3.14 Ib/ft
Bsa 1.60 °C/w/3"
003519
4 g
= | 2
@
e L
= ]
1 I~ (1.875) L f
(6.000) g
Per. 32.02 in.
WT. 2.26 Ib/ft
Bsa 2.10 °C/w/3"
XX1073
_t
S —~
& It
- Q
L =
f —1 (1.180) |=— ’
| (6.500) ‘
Per. 48.32 in.
WT. 3.20 Ib/ft
Bsa 1.30 °C/w/3"

‘ (8.000)
-~ (3.923) —
i |

le

&~

N

a8

it
Per. 57.23 in.
WT. 4.66 Ib/ft
Bsa 1.90 °C/w/3"

Not all stocked. Example shapes are not all tooled.

|(1.262)
—| (1.538)

»‘ ‘«(.190)

" L’ 610)

— (2130) |-
(9.000) —— |

Per. 35.18 in.
WT. 2.66 Ib/ft
Bsa 1.60 °C/w/3"

=)
& — (.970)
| = \ k' b
8 g
& g
f F (1.360) 44 -
(3.750) ———
Per. 31.06 in.
WT. 1.41 Ib/ft
Bsa 2.80 °C/w/3"
009146
F(1.37s)ﬁ F(1.375)ﬁ
o =~
3 2
N N
- (4.436)
Per. 27.56 in.
WT. 2.13 Ib/ft
Bsa 3.40 °C/w/3"

‘ (4.937) ‘
Per. 34.75 in.
WT. 1.95 Ib/ft
Bsa 2.00 °C/w/3"

_— . —
wakefield-vette

2
e «—‘ (:380) ‘«
$|||||""' .....IIIlI,L
o
g‘
| | T
‘ (1.780) |
‘ (3.000) |
Per. 12.32 in.
WT. 0.48 Ib/ft

5.70 °C/w/3"

1T

<
©
- (1.280) —
| (4.000) ‘
Per. 27.00 in.
WT. 1.56 Ib/ft
Bsa 2.60 °C/w/3"
XX3047
*‘ 2X (1.688) ‘«
[
| I I | | I I(.125)
(.750)
ﬁl (4.562) lT
Per. 17.84 in.
WT. 1.01 Ib/ft
Bsa 2.70 °C/w/3"

2X (1.627) ’.

g | &
z — &
[
'tg- ~
1 (5.000) 1
Per. 26.94 in.
WT. 1.73 Ib/ft
Bsa 2.20 °C/w/3"

g
Z S
2
* - (1.300) —— *
(3.250)
Per. 11.50 in.
WT. 0.96 Ib/ft
Bsa 4.50 °C/w/3"
XX5959
—] 2X(1.312) T
!
o
3
i
(4.436)
Per. 28.06 in.
WT. 1.70 Ib/ft
Bsa 2.20 °C/w/3"
016679
ﬁ (.938) h
|
* g
i A
5 -
< | |
~ (4.810) ‘
Per. 32.13 in.
WT. 1.85 Ib/ft
Bsa 2.50 °C/w/3"

ﬂ 2X (1.625) ’&

(.190)
(.375)

%

ﬂ

F (5.000) %

Per. 30.28 in.
WT. 2.24 Ib/ft
Bsa 2.30 °C/w/3"

CENTER CHANNEL—MULTI CHANNEL



XX9014

ﬁ (1.750) ‘k

g |
g
Y
| (se7) |- !
. a5
Per. 26.40 in.
WT. 1.99 Ib/ft
@sa 2.20 °C/w/3"

| {1.39¢)

o ]| i
» N

t

{6.250}
Per. 28.36 in.
WT. 1.68 Ib/ft
Osa 2.47 °C/w/3"

»‘ (1.260) ‘«

(6.480)

(.630

“ (1.260) ‘«

Ao

(:200)

Per. 29.12 in.
WT. 1.81 Ib/ft
Bsa 3.50 °C/w/3"

006412

T(.zso) ﬁ ‘« 2X (1.184)

(.125)

‘1 (1.600)

i
R
(6.500) 8

Per. 41.00 in.
WT. 2.82 Ib/ft
Bsa 1.70 °C/w/3"

MULTI CHANNEL

e . —
wakefield-vette

»‘ (1.170) "

T
(5.640)
Per. 31.80 in.
WT. 2.04 Ib/ft
Bsa 2.26 °C/w/3"
XX4617
|
S ) ~
8 = g
L z
f 2X (1.184) — *
‘ (6.500) |
Per. 45.00 in.
WT. 2.74 Ib/ft
Bsa 1.40 °C/w/3"

% (.250)

(1.310) |=— f
[————— (6.500)

(210)
1.500) ‘«

4
T

Per. 42.99 in.
WT. 3.04 Ib/ft
Bsa 1.50 °C/w/3"

»‘ sz (1.173)

|l-—(.375)
(.180)

.‘ (1.500) ‘«

! —
[—————— (7.450)

Per. 53.45 in.
WT. 4.46 Ib/ft
Bsa 1.50 °C/w/3"

2X (1.186)|~—
i
)
3
L N
T T
g (5.640) ‘
8
Per. 35.65 in.
WT. 2.47 Ib/ft
Bsa 1.25 °C/w/3"
XX1112
g
= <
g 1
e yyuut Ul
f »‘ ‘« 2X (1.260) f
(6.480)
Per. 29.37 in.
WT. 1.58 Ib/ft
Bsa 2.40 °C/w/3"
XX3017
—] ‘« (:255)
4l
~ 5
S &
[} -
= 4
f f
(6.500) ‘
Per. 43.15 in.
WT. 3.21 Ib/ft
Bsa 1.60 °C/w/3"
XX3013
»‘ ‘«2X(1.171)
= ~ i
g S =
1 > g
T‘ 1
‘ (7.562) ‘
Per. 49.20 in.
WT. 3.21 Ib/ft
Bsa 1.60 °C/w/3"

Not all stocked. Example shapes are not all tooled.

_— . —
wakefield-vette

ﬂ ‘«(.800)
(7.828) %

(.250)% ‘«

Per. 53.57 in. Per. 48.03
WT. 3.94 Ib/ft WT. 4.08
Bsa 1.30 °C/w/3" Bsa 2.20

“ (1.250) ‘«

h (9.0000 ——— |

in.
Ib/ft
°C/w/3"

Per. 62.78 in. Per. 48.81 in.
WT. 5.21 Ib/ft WT. 3.49 Ib/ft
Bsa 0.87 °C/w/3" Bsa 1.30 °C/w/3"
016503 XX7055 (1.000) ‘«
—| |~—(787)
(.606) 788,

e
el AL LI LI IO ¢

L 1L
T @ (10.267) | ©
o N =
(3.250)
Per. 64.61 in. Per. 23.50
WT. 4.07 Ib/ft WT. 1.15
Bsa 1.90 °C/w/3" Bsa 2.40

(3.620)
Per. 29.47 in. Per. 17.43
WT. 1.71 Ib/ft WT. 0.90
Bsa 2.40 °C/w/3" Bsa 4.00

Li (1.950)

in.
Ib/ft
°C/w/3"

in.
Ib/ft
°C/w/3"

«—‘ P(JZO)

(8.000) ———————~]
s ﬂ (1.300) ‘« o
T o
sy
| o
T
Per. 72.21 in.
WT. 4.83 Ib/ft
Bsa 1.10 °C/w/3"
XX5541

2X (1.200) »‘ ‘«

T

}f (:312)
‘ E«
»‘(1.312)‘«

(9.875) %

Per. 66.93 in.
WT. 5.14 Ib/ft
Bsa 1.10 °C/w/3"

l—— (1.918) ﬁ

Per. 54.48 in.
WT. 4.04 Ib/ft
Bsa 2.40 °C/w/3"

‘<7 (1.875) — |

Per. 30.64 in.
WT. 2.60 Ib/ft
Bsa 2.10 °C/w/3"

MULTI CHANNEL



(.125) —=] |—

Per.

Bsa

e . —
wakefield-vette

-~ (4750) —————]
*‘(1.335)’—— | (]Eﬁlllllll|i|ll||!l!|

(1.250)

1
o
3
‘ (4.500) ‘
Per. 19.77 in. Per.
WT. 0.95 Ib/ft WT.
Bsa 2.70 °C/w/3" Bsa

—

Per.
WT.
Bsa

— { 4.400} {
-~ (3.937) 44 (4.500)
21.78 in. Per. 43.64 in. Per. 42.03 in.
1.36 Ib/ft WT. 1.82 Ib/ft WT. 2.60 Ib/ft
2.20 °C/w/3" Bsa 1.60 °C/w/3" Bsa 1.70 °C/w/3"

(3.690)
(1.310)

‘ (4.500)

(4.500)
22.57 in. Per. 32.62 in.
1.30 Ib/ft WT. 1.41 Ib/ft
2.50 °C/w/3" Bsa 2.57 °C/w/3"

(3.740) (1.525)
(1.370) f . - (1.440) — _
r —t —
~ S 5
2 g g
R - o
g T T
N L 2 ‘ % (4.650) ‘
‘ ‘ (4.560) |
(4.500)
45.90 in. Per. 35.61 in. Per. 31.55 in.
2.20 Ib/ft WT. 1.69 Ib/ft WT. 1.71 Ib/ft
1.60 °C/w/3" Bsa 2.50 °C/w/3" Bsa 2.20 °C/w/3"
XX7074 XX1645
—| (1.312) |~
2X (1.526) .
& ot
* g
]
i =
(4.650) 4‘ | (4.650) 1
34.40 in. Per. 33.00 in. Per. 22.80 in.
1.65 Ib/ft WT. 1.79 Ib/ft WT. 1.34 Ib/ft
2.60 °C/w/3" Bsa 1.70 °C/w/3" Bsa 2.00 °C/w/3"

FLATBACK W/ INTEGRAL MOUNTING FEET

Not all stocked. Example shapes are not all tooled.

(3.840)
2 |
i 2
©
f o
— -i
‘ (4.750) l
Per. 38.09 in.
WT. 2.19 Ib/ft
Osa 2.10 °C/w/3"

‘ (4.750)
Per. 25.00 in.
WT. 1.86 Ib/ft
Bsa 2.80 °C/w/3"

(1.335) "

‘* 4750) —— |

Per. 47.70 in.
WT. 2.28 Ib/ft
Bsa 1.30 °C/w/3"

— (1.428) —
(4.770) ————————~

Per. 42.00 in.
WT. 2.33 Ib/ft
Bsa 2.10 °C/w/3"

_— . —
wakefield-vette

W (1.335) r

o
2}
B

(-190)
(.090)

(1.245) |-

-~ (4.750) 4# ?

P —
ﬁ l (4.750) ‘
Per. 37.87 in. Per. 30.56 in.
WT. 2.16 Ib/ft WT. 1.28 Ib/ft
Bsa 1.80 °C/w/3" Bsa 2.00 °C/w/3"

ﬂ (1.345) ‘«

—~ [ S
g f g
g B :
‘ (4.750) l (4.750)
Per. 35.00 in. Per. 35.85 in.
WT. 2.39 Ib/ft WT. 2.25 Ib/ft
Bsa 1.50 °C/w/3" Bsa 1.80 °C/w/3"
014428 ( XX3090 )
l— (2.155) —| ~— (1.960) —=]
| .
S g 2
o z 8
1 s * g
(1.335) |=— _
(4.750) ‘ (4.750) ‘
Per. 45.40 in. Per. 45.64 in.
WT. 2.08 Ib/ft WT. 2.77 Ib/ft
Bsa 1.50 °C/w/3" Bsa 1.50 °C/w/3"

1.319
{5.827} i ﬂ ¢ ) ff

|-—( 4.803 )—-I ‘ (4.812) |

Per. 70.47 in. Per. 53.86 in.
WT. 5.67 Ib/ft WT. 217 Ib/ft
Bsa 0.99 °C/w/3" Bsa 1.45 °C/w/3"

FLATBACK W/ INTEGRAL MOUNTING FEET



% (4.000) ﬁ

200
(1.500) (:200)
| 500
(.070) (5.000) (800)
Per. 37.85 in.
WT. 1.71 Ib/ft
Bsa 2.50 °C/w/3"
XX8131
(.090)

»‘ ’*(.309)

(2.350)

b (5.265) ———]

Per. 73.30 in.
WT. 6.64 Ib/ft
Bsa 1.20 °C/w/3"

i

{5.750}
Per. 30.55 in.
WT. 2.61 Ib/ft
@sa 2.29 °C/w/3"

e . —
wakefield-vette

(2.002) —~]
s
: [ |
b =
*
! R [ |
i f ‘ ‘ (4.125) ‘ ‘T
—](750) |- g ‘ (5.200) ‘ g
l~——— (5.000) ~ ~
Per. 55.80 in. Per. 73.51 in.
WT. 2.55 Ib/ft WT. 4.54 Ib/ft
Bsa 1.70 °C/w/3" Bsa 1.40 °C/w/3"
013838 014915
*1 r»(A594)
‘ (4.580) ‘ (&,4)
P "
§LI””””””I (2517) (2.400)
f sl (5.380) l g I
8 =
= (.330) ‘L (5.500) J\

Per. 25.47 in. Per. 75.09 in.
WT. 1.69 Ib/ft 5.36 Ib/ft
Bsa 2.70 °C/w/3" 0.90 °C/w/3"

WT.
Bsa
|
—| |~ (.500) ‘
(1.000)
1

(6.800) i

(.687) »‘ ‘«

(1.998) —=1

=)
S
1 ji
—ﬂ_i (6.062) 4—‘ ~
I
(=]
Per. 64.02 in.
WT. 4.87 Ib/ft
Bsa 1.30 °C/w/3"

FLATBACK W/ INTEGRAL MOUNTING FEET

:: ;
& I
g (6.000) & | (6.000) |
z R
Per. 29.00 in. Per. 80.13 in.
WT. 2.03 Ib/ft WT. 4.88 Ib/ft
Bsa 2.20 °C/w/3" Bsa 0.90 °C/w/3"
000806 19834
‘—7 (5.064) 4—‘
| |
i g (2.515)
Q —
g ~
- T L
[ 2 | I { 6.480) |
Per. 33.39 in. Per. 78.05 in.
WT. 3.57 Ib/ft WT. 5.89 Ib/ft
Bsa 2.10 °C/w/3" Bsa 0.90 °C/w/3"

Not all stocked. Example shapes are not all tooled.

g
3| (6.000) |
P [
5
5
=
1T
‘ (6.800) | &
<
3
Per. 45.67 in.
WT. 3.03 Ib/ft
Bsa 1.50 °C/w/3"

( XX2197 )
- (5.200) ﬂ
(.446) — ‘«

(1.386)
-~ (7.200)

Per. 78.20 in.
WT. 4.68 Ib/ft
Bsa 0.90 °C/w/3"

17.620}
Per. 56.45 in.
WT. 6.06 Ib/ft
Bsa 1.24 °C/w/3"

- (1.218)

‘Ai (8.000) 4>‘

T

‘« (.900) f

(9.500)

Per. 45.48 in.
WT. 3.67 Ib/ft
Bsa 1.40 °C/w/3"

e i
wakefield-vette

(5.210) ﬂ

& (1.312) ‘
i ~ s
T
= o
4
‘ *‘ ‘k (.625) ‘T T i
\ (6.640) ‘ % (7.200) ‘
Per. 34.00 in. Per. 78.06 in.
WT. 2.28 Ib/ft WT. 5.24 Ib/ft
Bsa 2.10 °C/w/3" Bsa 0.90 °C/w/3"
014282 XX7108
»‘ (1.312) ‘« s
‘ (8.424) | 8
5 |
< . T f
g g
o~ <
= o
+ 1
| 1z
| (7.244) 15§
‘ (7.250) | &
Per. 47.07 in. Per. 96.94 in.
WT. 2.12 Ib/ft WT. 8.10 Ib/ft
Bsa 1.50 °C/w/3" Bsa 0.95 °C/w/3"
16494 016922
g8
| (9.000) | ZT<
{3.075) | R

E

N (.450) »‘

.L {7.620} 1
Per. 103.91 in. Per. 59.08 in.
WT. 8.60 Ib/ft WT. 4.47 Ib/ft
Bsa 0.67 °C/w/3" Bsa 2.10 °C/w/3"

XX8014 016319
N g ’—7 (8.424) ﬂ
§ [ (8.733) | E 7*
Pl | b
a1 1 = —
& S
o
7T ‘T
(9.561) | P g (9:806)  ——————
S 3
3 2
Per. 80.70 in. Per. 99.59 in.
WT. 6.84 Ib/ft WT. 8.47 Ib/ft
Bsa 0.90 °C/w/3" Bsa 1.10 °C/w/3"

FLATBACK W/ INTEGRAL MOUNTING FEET



T 11.750 =1

3.030

300 J b= 5.700 =
10.000 2
Per. 105.27 in.
WT. 15.43 Ib/ft
Bsa 0.66 °C/w/3"

(009170 ) ~ @ |-

2
o
[=— (:465)
Per. 13.50 in.
WT. 0.73 Ib/ft
Bsa 5.20 °C/w/3"
015918

(463)

—| (250
Per. 13.22 in.
WT. 0.78 Ib/ft
Bsa 0.00 °C/w/3"
006639
s -
4 =
]
T o
(1.960)
Per. 16.00 in.
WT. 0.73 Ib/ft
Bsa 4.40 °C/w/3"

e . —
wakefield-vette

‘—7 (1.030) —»‘

)
Q
= (.310) 1
{ _
o
>
(2.100)
Per. 12.65 in.
WT. 0.81 Ib/ft
Bsa 5.50 °C/w/3"

—| (910) |—
005008 oo =
S
2
o
—] (750) \j B
Per. 20.00 in.
WT. 0.81 Ib/ft
Osa 3.50 °C/w/3"
14378
(1.050)
{1.845)
Per. 13.90 in.
WT. 0.72 Ib/ft
Bsa 5.03 °C/w/3"
012709 (:250) ﬁ ﬁ
g
S
l~— (1.250) —~|
Per. 8.40 in.
WT. 0.76 Ib/ft
Bsa 8.30 °C/w/3"

FLATBACK W/ INTEGRAL MOUNTING FEET—T-STYLE

in

g

z
f

o
g
o
(:465) —]
Per. 15.24 in.
WT. 0.80 Ib/ft
Osa 4.60 °C/w/3"
012232
(1.000) —»‘
s
3

(.900) —

I

—| | (135)

Per. 9.80 in.
WT. 0.47 Ib/ft
Bsa 7.10 °C/w/3"

@)

(2.109)

(1.341) a‘

(233 -
(.626)

Per. 17.15 in.
WT. 1.04 Ib/ft
Bsa 0.00 °C/w/3"

oo

l~— (2.100) ﬂ

—| | (250
Per. 15.81 in.
WT. 1.02 Ib/ft
Bsa 4.40 °C/w/3"

Not all stocked. Example shapes are not all tooled.

( 009891 )
.100)ﬁ

b

- (.850) ——

(.550)
(1.250)

(2.100)
Per. 14.74 in.
WT. 1.11 Ib/ft
Bsa 4.70 °C/w/3"
XX8088
g g |
4 | g
T ho
- (1.200) ——]
(2.500)
Per. 14.65 in.
WT. 0.93 Ib/ft
Bsa 4.20 °C/w/3"
009321 7
S =
<3
T o
Qo
&
(2.000)
Per. 14.83 in.
WT. 1.02 Ib/ft
Bsa 4.70 °C/w/3"

1.500

e 2.500 =1
Per. 19.99 in.
WT. 1.32 Ib/ft
Bsa 3.50 °C/w/3"

/,'___—n

wakefield-vette

%(OQZ'L) ﬁ

F (1.200) —

HH—

P (2.500) —— |

Per. 18.00
WT. 0.88
Bsa 3.90

(2.327)

(06L) —| |—

in.
Ib/ft
°C/w/3"

‘r (2.718)
Per. 38.93 in.
WT. 2.29 Ib/ft
Bsa 1.90 °C/w/3"
014265

‘« (.840) —

{

3
y )
!
‘ (2.550)
Per. 17.37 in.
WT. 1.33 Ib/ft
Bsa 4.00 °C/w/3"

(1.49¢)
{1.869}
Per. 18.01 in.
WT. 1.14 Ib/ft
Osa 3.88 °C/w/3"

rﬁ (1.105) —]
N )
&
. i
&
T !
(2.300)
Per. 20.10 in.
WT. 1.23 Ib/ft
Bsa 3.50 °C/w/3"
‘liliiii' _
©
~
N
s o
&
4
»‘ (1.350) P
Per. 39.17 in.
WT. 2.28 Ib/ft
Bsa 3.10 °C/w/3"
015067 -
b
g

(.250) «’—4
\ @

P (2.112) 4—1

Per. 24.06 in.
WT. 1.50 Ib/ft
Bsa 2.90 °C/w/3"

(1.496)
{2.126}
Per. 21.10 in.
WT. 1.23 Ib/ft
Bsa 3.31 °C/w/3"
T-STYLE



Per. 23.61 in.
WT. 1.66 Ib/ft
Bsa 2.96 °C/w/3"
XX4891
(1.942) ﬂ
R
34
o
=~ N
P e
f
‘ (3.320) ‘
Per. 28.31 in.
WT. 1.96 Ib/ft
Bsa 2.00 °C/w/3"
XX6203
Wj g
N
~
o
8
(188) —| |-
(1.988)
Per. 19.11 in.
WT. 1.31 Ib/ft
Bsa 2.50 °C/w/3"
XX4220
(3.125) |
—| (.813)
<
®
S
Per. 33.07 in.
WT. 2.17 Ib/ft
Bsa 2.40 °C/w/3"

T-STYLE

A e

e . —
wakefield-vette

011300

’ﬁ (1.400) —~]

| (0s2) | '
F— (0021) %

!
ﬂ (1.030) |~
‘ (2.430)
Per. 24.26 in.
WT. 1.71 Ib/ft
Bsa 2.90 °C/w/3"

(3.125)
g
Per. 21.63 in.
WT. 1.33 Ib/ft
Bsa 3.20 °C/w/3"

009212

(2.000)

F

1T '

)
o
N
o
F(ZSO)
Per. 18.17 in.
WT. 1.48 Ib/ft
Bsa 3.90 °C/w/3"
014763
‘ (3.690) ‘
g
L g
e
Per. 53.62 in.
WT. 1.71 Ib/ft
Bsa 1.30 °C/w/3"

016178
(1.750) —ﬂ

(:312) i
—| (719)

5 ? L
2 | (1.000)
(2.000)

Per. 17.80
WT. 1.33 Ib/ft
Bsa 4.00 °C/w/3"

014345

‘k(mgs)ﬂ '

(2.620)
Per. 21.30 in.
WT. 1.33 Ib/ft
Bsa 3.30 °C/w/3"

015765

(A470) |—
(200) —| |~

‘ (2.140)

Per. 18.94 in.
WT. 1.01 Ib/ft
Bsa 0.00 °C/w/3"

.‘ln

21103 )|
2.342 |
i
~=—{1.332 =

Per. 25.34 in.
WT. 1.30 Ib/ft
Bsa 2.76 °C/w/3"

Not all stocked. Example shapes are not all tooled.

L—( 2,450 p——1

Per. 37.98 in.
WT. 2.74 Ib/ft
Bsa 1.84 °C/w/3"
XX7030
(2.982) i
~
o
3
g c
S
(2.251)
(4.500)
Per. 44.00 in.
WT. 3.58 Ib/ft
Bsa 1.70 °C/w/3"
( 015108 )
(4.120) ‘
8
S |
T
| g
. (.200) - N3
o
8 l~— (1.190) —|
Per. 33.37 in.
WT. 3.10 Ib/ft
Bsa 2.10 °C/w/3"
14410
(3.188)
[ {3.720}
Per. 70.72 in.
WT. 5.27 Ib/ft
Bsa 0.99 °C/w/3"

e i
wakefield-vette

( 012678 )

(2.625)

5 ~ f (2.720)
« =)
1 2 3
| & T [ﬁ
‘_1 ‘¢ (375) (1.340)
Per. 24.10 in. Per. 31.44 in.
WT. 1.39 Ib/ft WT. 1.98 Ib/ft
Bsa 2.90 °C/w/3" Bsa 2.22 °C/w/3"
XX4477 014278 ‘
{
s 4
1 1 -
g 2 g
: 1
(:125) —~] |—
(3.031)
Per. 29.64 in.
WT. 2.00 Ib/ft WT. 2.80 Ib/ft
Bsa 3.00 °C/w/3" Bsa 2.20 °C/w/3"

(1.337)

A

{2.949} 1 fe——{2.960
Per. 33.30 in. Per. 43.16 in.
WT. 1.75 Ib/ft WT. 2.69 Ib/ft
Bsa 2.10 °C/w/3" Bsa 1.62 °C/w/3"
XX7056
[ (8.350) |

) —

|- (4.000

=)
ol
~
Z

| - —] |~ (250)

{3.833) 1
Per. 49.55 in. Per. 61.07 in.
WT. 4.43 Ib/ft WT. 6.95 Ib/ft
Bsa 1.41 °C/w/3" Bsa 1.30 °C/w/3"
T-STYLE



Coo)

(4.250)

j I

——I {2.100) l—-

Per. 41.76 in.
WT. 5.1 Ib/ft
Bsa 1.67 °C/w/3"

(.500)

{1.370}
Per. 7.78 in.
WT. 0.28 Ib/ft
0sa 8.98 °C/w/3"

Per. 7.35 in.
WT. 0.34 Ib/ft
Bsa 7.00 °C/w/3"

(2.125) ——~
~— (1.250) —~]

g
g {
S ¢

Per. 20.31 in.

WT. 1.34 Ib/ft

Bsa 3.40 °C/w/3"

T-STYLE—H-STYLE

e . —
wakefield-vette

Per. 14.60 in.
WT. 0.48 Ib/ft
Bsa 3.40 °C/w/3"

(1.375)

’* (.730)

Per. 7.79 in.
WT. 0.27 Ib/ft
Bsa 6.80 °C/w/3"

ﬂ (.630)

Per. 12.58 in
WT. 0.68 Ib/ft
Bsa 3.60 °C/w/3"

(1.000)

| (2.250)
‘ i (1.500) i
g
Per. 16.50 in.
WT. 1.04 Ib/ft
Bsa 4.20 °C/w/3"

(1.250)

(1.650)

Per. 10.80 in.
WT. 0.65 Ib/ft
Bsa 3.60 °C/w/3"

( Xx8420 )

Per. 7.07 in.
WT. 0.29 Ib/ft
6.80 °C/w/3"

Bsa
\

(1.850)

f
N
3
-~ (1.200)
Per. 12.55 in.
WT. 0.70 Ib/ft
Bsa 6.00 °C/w/3"

| (1.000) ‘?

‘ (2.388)

Per. 21.80 in.

WT. 1.09 Ib/ft
Bsa 3.40 °C/w/3"

Not all stocked. Example shapes are not all tooled.

L (.910) »‘

F (2974 —— |

Per. 23.50 in.
WT. 1.12 Ib/ft
Bsa 3.00 °C/w/3"

o
&8
o
l (3.185) l
Per. 35.50 in.
WT. 1.80 Ib/ft
Bsa 2.00 °C/w/3"
003572
(3.359)
" |
Z s
| S
o
| |
- (1.319) —=
Per. 36.20 in.
WT. 1.62 Ib/ft
Bsa 1.90 °C/w/3"
XX1637

‘e (1.335) a‘

(.190)

‘k (1.250) j

l (3.413)

I
Per. 28.00 in.
WT. 1.20 Ib/ft
Bsa 2.50 °C/w/3"

_— . —
wakefield-vette

h (1.335) ﬁ

(.156)
(-190)

(1.875)

l (3.125)

Per. 22.52 in. Per. 27.00 in.
WT. 1.02 Ib/ft WT. 1.47 Ib/ft
Bsa 3.20 °C/w/3" Bsa 2.60 °C/w/3"

"7 (3.220) ﬂ

P (.906) 4‘

-~ (1.500) —

Per. 19.00 in. Per. 26.50 in.
WT. 1.36 Ib/ft WT. 1.18 Ib/ft
Bsa 3.70 °C/w/3" Bsa 2.60 °C/w/3"

003573 006064
— (1.319) |- 4»‘ (1.250) ‘k 3
g g g
3 S a
- (2.540) | E—
| (3.359) ‘ (3.380) l
Per. 43.20 in. Per. 42.00 in.
WT. 1.91 Ib/ft WT. 2.45 Ib/ft
Bsa 1.60 °C/w/3" Bsa 1.70 °C/w/3"
XX4701 005511
-] (1.310) ‘«
S (1.520)
< g
| g < f
3 g
¢ o :
J ~—— (3.600 4—‘
. (3.346) 44 ‘ ( )

Per. 40.71 in. Per. 24.00 in.

WT. 2.35 Ib/ft WT. 1.31 Ib/ft

Bsa 1.90 °C/w/3" Bsa 2.90 °C/w/3"
H-STYLE



XX10202

(1.000) L

F (3.750) 417

Per. 22.19 in.
WT. 1.31 Ib/ft
Bsa 2.80 °C/w/3"

004591

7.

(.150)

(1.520) a‘

- (3910 44

Per. 35.50 in.
WT. 1.58 Ib/ft
Bsa 2.00 °C/w/3"

(4.750)
‘ (1.345)  |=— |
s
e S
Q o
& _
= 1 f
L g
(3.937)
Per. 33.99 in.
WT. 1.87 Ib/ft
Bsa 1.90 °C/w/3"
003663

»‘ (1.340) ‘«

(.187)

o
N
NS

\« (1.250) 4

-~ (4.000) 4-‘

Per. 22.50 in.

WT. 1.43 Ib/ft

Bsa 3.10 °C/w/3"
H-STYLE

e . —
wakefield-vette

_— . —
wakefield-vette

(1.670)

=

(3.750
Per. 29.67
WT. 1.33
Bsa 2.50

)

(3.935)
Per. 46.60
WT. 2.22
1.40

’* 4.000) — |

o
9}
=

|
S
3
| (.914)
(3.750) 4>‘
in. Per. 32.70 in.
Ib/ft WT. 1.53 Ib/ft
°C/w/3" Bsa 2.30 °C/w/3"
- 010839
(1.335) ‘«
o —
8 &
o ©
= o
(3.935)
in. Per. 47.00 in.
Ib/ft WT. 2.22 Ib/ft
°C/w/3" Bsa 1.50 °C/w/3"
XX4101
(4.000)

‘ ‘ﬁ (1.323)—=

‘k (1.250) 4
(.190)
‘k (1.250) )‘

(1.335)
Per. 29.00 in. Per. 29.25 in.
WT. 1.58 Ib/ft WT. 1.24 Ib/ft
Bsa 2.40 °C/w/3" Bsa 2.30 °C/w/3"
008889 XX1244 ) oo
| (3.280) 77‘ 4‘ (1.250) ‘« ‘
~—(1.335) 4‘
5 5 |
- ~ S
{ S 3
— v =
2 <
T =
‘ f Qo
| (4.000) ‘ »‘ (1.125) ‘«
Per. 30.40 in. Per. 64.86 in.
WT. 1.83 Ib/ft WT. 4.40 Ib/ft
Bsa 2.70 °C/w/3" Bsa 0.98 °C/w/3"

Not all stocked. Example shapes are not all tooled.

(4.000) i

‘ ‘k (1.680) a‘

(4.000)

'_-—i

-

(4.000)

.500)

Per. 63.00 in. Per. 60.69 in.
WT. 4.57 Ib/ft WT. 5.23 Ib/ft
Bsa 1.80 °C/w/3" Bsa 1.70 °C/w/3"

ﬁ‘«(ﬂza “ (1.290) ’.

——(.196)

4 (1.121) L
-~ (4.000)

(1.310) ﬁ

(4.000)

‘ (4.000)
Per. 32.30 in. Per. 34.43 in.
WT. 2.08 Ib/ft WT. 2.20 Ib/ft
Bsa 2.30 °C/w/3" Bsa 1.70 °C/w/3"

(2.662) »‘ (1.300) ‘«
S
g !
< g
15 2
Fi (4.000) — 2 (4.000)
Per. 24.75 in. Per. 58.98 in.
WT. 1.62 Ib/ft WT. 1.68 Ib/ft
Bsa 2.80 °C/w/3" Bsa 1.30 °C/w/3"

—

A‘ (1.070) ‘«

XX1157

(5.000)
yr
I"—( 4.000 )——I (4.061)
Per. 60.68 in. Per. 75.37 in.
WT. 411 Ib/ft WT. 4.34 Ib/ft
Bsa 1.15 °C/w/3" Bsa 0.90 °C/w/3"

(2.250)

(4.075)

o

(.187)

(4.000)
Per. 30.40 in.
WT. 1.83 Ib/ft
Bsa 2.30 °C/w/3"

1.310
{4.000}

Per. 34.43 in.
WT. 2.20 Ib/ft
Bsa 2.03 °C/w/3"

»‘ (1.125) r. -

s
S
N
‘ (4.000) ‘
Per. 64.09 in.
WT. 4.73 Ib/ft
Bsa 0.00 °C/w/3"
XX4226 ) | =0 -
—
g
— | ]
f f <
g
8
I
(4.250)
Per. 56.00 in.
WT. 2.51 Ib/ft
Bsa 0.90 °C/w/3"
H-STYLE



1.725 y—e=i
(2.644)
{4.368) —J
Per. 37.73 in.
WT. 1.96 lb/ft
Bsa 1.85 °C/w/3"

r (1.300) |

~ S
| g g
g L
D
= ]
]
(4.576) |
Per. 25.98 in.
WT. 1.40 Ib/ft
Bsa 3.30 °C/w/3"
04530
(1.219)
{4.691} {
Per. 30.59 in.
WT. 1.59 Ib/ft
Bsa 2.29 °C/w/3"
( XX1273 )
i (4.750) ——‘
g
0
K3

Per. 71.36 in.

WT. 4.11 Ib/ft

Bsa 0.80 °C/w/3"
H-STYLE

e . —
wakefield-vette

(4.460)

Per.
WT.
Bsa

j

Per.
WT.
Bsa

4
)
3
]
Per.
WT.
Bsa

1.562

Per.
WT.
Bsa

(1.330) P

43.50
2.22
1.60

(1.500) ’7

(4.500)

Lol

‘-7 (2.250) ——‘

(4.130)

in. Per. 21.66 in.

Ib/ft WT. 1.15 Ib/ft
°C/w/3" Bsa 3.20 °C/w/3"

‘—— (2.200) ——‘

5 —T ?
Z 1 =
3 o
| 1 0
(4.625) Li (4660) —
34.75 in. Per. 41.71 in.
2.27 Ib/ft WT. 2.48 Ib/ft
2.00 °C/w/3" Bsa 2.10 °C/w/3"
XX3547
(1.335) h i (4.750) i
I
S
S
8
e
(4.750) —| (1.750) |—
65.31 in. Per. 69.74 in.
2.93 Ib/ft WT. 4.10 Ib/ft
1.10 °C/w/3" Bsa 0.80 °C/w/3"
19103
(3.370)
4.754 -~
| {2 00 b |
L (5 UOD; -~
45.39 in. Per. 67.45 in.
2.19 Ib/ft WT. 5.99 Ib/ft
1.54 °C/w/3" Bsa 1.04 °C/w/3"

Not all stocked. Example shapes are not all tooled.

S
3
ol
l (5.000) ‘
Per. 71.00 in.
WT. 7.91 Ib/ft
Bsa 1.00 °C/w/3"

(6.750)

‘k (2.000) ﬁ '
i

| (9.250)

Per. 118.25 in.
WT. 9.60 Ib/ft
Bsa 0.40 °C/w/3"

h (2.312) ﬁ

Li (6.250) 4#

Per. 49.70 in.
WT. 4.50 Ib/ft
Bsa 1.40 °C/w/3"
XX6981
»‘ ‘« (:250) _
S
2

P (2.750) —l

—| (1800) |-
-~ (7.000)

Per. 82.00 in.
WT. 6.08 Ib/ft
Bsa 1.00 °C/w/3"

e i
wakefield-vette

(5.000)

1 (5.000)

Per. 82.64 in.
WT. 7.23 Ib/ft
Bsa 1.40 °C/w/3"

005024

(1.700) T

L
i
(=)
&
(5.340)
Per. 5.5 in.
WT. 3723 Ib/ft
Osa 1.40 °C/w/3"
XX1541 J~ @0 .

=
&
©
‘ — (1.812) |- ‘ -
‘ (6.250) |
Per. 102.77 in.
WT. 7.54 Ib/ft
Bsa 0.59 °C/w/3"
XX3057
i
g
- D
T 5
4 42
!
ﬂ |- (a75) ‘ I
‘ (7.000) | B
Per. 56.08 in.
WT. 3.56 Ib/ft
Bsa 1.40 °C/w/3"

ﬁ (1.562) ‘« -
s
‘ —|(1.312) |- ‘7*
‘ (5.000) ‘
Per. 81.91 in.
WT. 5.16 Ib/ft
Bsa 0.72 °C/w/3"
005207
(3.500) _I
1
R
S
S
2
‘—7 (5/750) ‘
Per. 45.00 in.
WT. 4.20 Ib/ft
Bsa 1.60 °C/w/3"
XX9018
ﬁ (2.375) ﬂ
e
Z
f g
i S
i
Li (6.251) 4»‘
Per. 53.10 in.
WT. 3.49 Ib/ft
Bsa 1.40 °C/w/3"
17086
(3.]i)
P {9.000} 4
Per. 119.05 in.
WT. 9.74 Ib/ft
Bsa 0.59 °C/w/3"
H-STYLE



(375)

(5.000)

f

4‘ (1312) |—
(5.000)

Per. 89.93 in.
WT. 5.74 Ib/ft
Bsa 0.70 °C/w/3"

(1.500)

{3.500}
Per. 34.70 in.
WT. 3.72 Ib/ft
Bsa 2.02 °C/w/3"

wakefield-vette

e o
S
3 g
v
& T
g
P ‘«(.193) e
(1.510) |
/ \
12.200 )
Per. 9.90 in. Per. 43.93 in.
WT. 0.27 Ib/ft WT. 1.78 Ib/ft
@sa 7.80 °C/w/3" @sa 1.59 °C/w/3"

(1.093)

o
8
Ll%

- {6.000)

Per. 42.34 in.
WT. 2.46 Ib/ft
Bsa 1.65 °C/w/3"

- (.187)

1.502) ‘

K

(1.970)

(6.892)
Per. 57.73 in.
WT. 3.59 Ib/ft
Bsa 1.26 °C/w/3"

H-STYLE—DOUBLE-SIDED

14.256 ) 1
. {5.750 } |
Per. 46.35 in. Per. 84.15 in.
WT. 2.32 Ib/ft WT. 7.71 Ib/ft
Bsa 1.51 °C/w/3" Bsa 0.83 °C/w/3"
14056 04551
(2.068) (1.900)
{
{6.245) { 16872]
Per. 62.77 in. Per. 46.76 in.
WT. 4.48 Ib/ft WT. 3.57 Ib/ft
Bsa 1.11 °C/w/3" Bsa 1.50 °C/w/3"
014879 05013
i (6.000) i
g }
s g g g (2129)
= - ™
174 7 S [
I {9.875} 1
!
(7.330)
Per. 82.26 in. Per. 136.05 in.
WT. 7.16 Ib/ft WT. 6.40 Ib/ft
Bsa 0.85 °C/w/3" Bsa 0.51 °C/w/3"

Not all stocked. Example shapes are not all tooled.

(9.125)

H

9.875)

125) «

2.

(

(.125)ﬂﬁ

Per. 139.22 in.
WT. 6.41 Ib/ft
Bsa 0.96 °C/w/3"
( XX4878 P
‘ (2.750) i
g
& - 9
g g
= i
f — (6100 |-
Per. 50.88 in.
WT. 3.30 Ib/ft
Bsa 1.80 °C/w/3"
XX2159 ) [— @750 —
<
Q
‘ L I} o
& K
8 =
= L B
l (3.375) l
Per. 40.23 in.
WT. 2.47 Ib/ft
Bsa 1.90 °C/w/3"

( XX1753 )

(4.500) i
s 4 J
o v
N
o
I —] |— (312
Per. 36.88 in.
WT. 2.16 Ib/ft
Bsa 1.70 °C/w/3"

L
wakefield-vette

[

1-680 }
Per. 4.65 in.
WT. 0.09 Ib/ft
Bsa 15.05 °C/w/3"

(.250) “ —
\

(2.874) 1

Per. 26.00 in.
WT. 2.03 Ib/ft
Bsa 2.80 °C/w/3"
008999
«—1 ‘« (1.250)
g 4
e
o
S
} (3.700)
Per. 25.60 in.
WT. 2.59 Ib/ft
Bsa 2.70 °C/w/3"
XX7009
[ (4.550) |

(3.275)

4 (1.600) L

‘ (4.325) l
Per. 59.68 in.
WT. 4.57 Ib/ft
Bsa 1.30 °C/w/3"

05040
(2.620)
1.750
(1.120)
L
{2.726}
Per. 27.74 in.
WT. 2.05 Ib/ft
6sa 2.52 °C/w/3"
XX4336 ) (1.475) ——

(1.531)

(3.000) 1

Per. 14.66 in.
WT. 1.02 Ib/ft
Bsa 5.10 °C/w/3"

XX5568

J

(4.200) i

o
3
~eh
o —] |- (250)
Per. 48.40 in.
WT. 5.01 Ib/ft
Bsa 1.50 °C/w/3"
XX6183
|
I T
g )
4 3
™
S
8 —-—(250)
(4.700)
Per. 49.44 in.
WT. 6.18 Ib/ft
Bsa 1.50 °C/w/3"

DOUBLE-SIDED—MOUNTING SHELF



e . —
wakefield-vette

014264 XX6112 16350
%: —t TF :
s & g ‘NI
S « —_ - s
g 2 8 = <
= 2 | g (3.125)
* — ho
(.265) — § (200
i —| (1902) |- - _|_ —I
(4.702) ! (4.736) (= {4.750) -
Per. 46.51 in. Per. 62.00 in. Per. 40.50 in.
WT. 5.69 Ib/ft WT. 4,65 Ib/ft WT. 2.52 Ib/ft
Bsa 1.80 °C/w/3" Bsa 1.40 °C/w/3" Bsa 1.73 °C/w/3"
XX4478 )| (5.250) | XX6201 16300
— S g
@ 5] &
+ i & o (3.313)
g af (1.438)
c 8
- = —| |-—(.188) (-160)% F ) u|
f - (250 - (5.465) i
Per. 62.25 in. Per. 47.03 in. Per. 55.85 in.
WT. 5.66 Ib/ft WT. 3.81 Ib/ft WT. 3.69 Ib/ft
Osa 1.10 °C/w/3" Bsa 1.30 °C/w/3" Osa 1.25 °C/w/3"
XX10323 XX4760
S
S
|
| (6.520)
(7.020) ]
(.312)»{ }*
(7.578)
Per. 45.21 in. Per. 70.22 in. Per. 67.82 in.
WT. 3.40 Ib/ft WT. 7.92 Ib/ft WT. 5.62 Ib/ft
Bsa 2.30 °C/w/3" Bsa 1.00 °C/w/3" Bsa 1.10 °C/w/3"
014313 XX7089
—|  |=—(.558)
‘<7 (8.201) ‘
| T
{ | § S
o -T— —= ¢ 3 =
N © o e} T
3 o T
) «4 F(.aso) l
(_312)*‘ }_7 (3.734) % f (7.980) F— @775) —ﬁ |-— (.225)
~—— (76200 ——— — (1.988)
Per. 73.31 in. Per. 74.31 in. Per. 64.62 in.
WT. 6.37 Ib/ft WT. 6.64 Ib/ft WT. 5.54 Ib/ft
Bsa 1.30 °C/w/3" Bsa 0.90 °C/w/3" Bsa 1.00 °C/w/3"

MOUNTING SHELF

Not all stocked. Example shapes are not all tooled.

Per.
WT.
Bsa

Per.
WT.
Bsa

e i
wakefield-vette

g 1

S g

T o (2165)

8.500 - | (225 - {10.250} -
(9.300)
61.50 in. Per. 81.47 in. Per. 95.85 in.
5.80 Ib/ft WT. 6.19 Ib/ft WT. 8.96 Ib/ft
1.14 °C/w/3" Bsa 0.90 °C/w/3" Bsa 0.73 °C/w/3"
15779
(1.020)
(1.810)
{4.000 } -
| {4.080} -

24.57 in. Per. 33.17 in. Per. 26.91 in.
3.23 Ib/ft WT. 4.31 Ib/ft WT. 2.41 Ib/ft
2.85 °C/w/3" Bsa 2.1 °C/w/3" Bsa 2.60 °C/w/3"

e

(:312)

Per.
WT.
Bsa

:
=

2.84
1.40

(1.060)

©
N
«

(2.520)
(5.000)
31.38

2.84
2.20

{5.000) -l
in. Per. 32.97 in. Per. 33.80 in.
Ib/ft WT. 3.06 Ib/ft WT. 2.56 Ib/ft
°C/w/3" Bsa 2.12 °C/w/3" Bsa 2.30 °C/w/3"

003537
r N
— )
S 8
- d
roL et !
‘ (2.530)
| (5.000) ‘ (5.000)
in. Per. 58.30 in. Per. 31.91 in.
Ib/ft WT. 6.45 Ib/ft WT. 2.98 Ib/ft
°C/w/3" Bsa 1.20 °C/w/3" Bsa 2.40 °C/w/3"

MOUNTING-SHELF—PRESS PACK



( XX5311 )

‘-7 (2.200) 4—‘

Per.
WT.
Bsa

51.74 in.
6.77 Ib/ft
1.20 °C/w/3"

‘« (1.031)

(5.000)
Per. 49.58 in.
WT. 4.30 Ib/ft
Bsa 1.40 °C/w/3"

.

2.000) —~

Per.
WT.
Bsa

( XX5736 )

Per.
WT.
Bsa

PRESS PACK

52.17
4.22
1.50

51.73

6.59
1.40

(5.750)

in.
Ib/ft
°C/w/3"

in.
Ib/ft
°C/w/3"

L (2.250) H‘

e . —
wakefield-vette

( XX4554 )
[~— (5.000) ﬂ
—] (1.031) |—

)
S
<

‘k (2.000) —l

—] (1.125) ‘«

“* (2.220) J

Per. 49.60 in.
WT. 6.53 Ib/ft
Bsa 1.30 °C/w/3"

L {5.000}) |
Per. 50.57 in.
WT. 7.34 Ib/ft
Bsa 1.38 °C/w/3"

Per. 54.85 in.
WT. 5.87 Ib/ft
Bsa 1.39 °C/w/3"

{6.300}
Per. 75.40 in.
WT. 10.81 Ib/ft
Bsa 0.93 °C/w/3"

| (5.000) i

-

‘« (1.031)

(2.500) J

Per. 34.27 in.
WT. 2.59 Ib/ft
Bsa 2.20 °C/w/3"

| (5.000)
»\ (1.031) \«

»‘ "(.327)

(2.250) —»‘

!

‘k (2.000) J

Per. 52.88 in.
WT. 3.59 Ib/ft
Bsa 1.40 °C/w/3"

- (3.250) —»‘

Per. 53.90 in.
WT. 3.71 Ib/ft
Bsa 1.40 °C/w/3"

(XX3559-2)
(7.000) ‘

ﬁ " (1.031)

- (3.125) ——‘

J (2.000) L

Per 87.50 in.
WT. 7.37 Ib/ft
Bsa 0.85 °C/w/3"

Not all stocked. Example shapes are not all tooled.

»‘ (2.000) ‘«

Per. 88.11 in.
WT. 8.39 Ib/ft
Bsa 0.88 °C/w/3"

» (1.625) ‘«

Lf (3.120) 4,‘

l=~— (2.500) —=|
| (7.030)
Per. 66.08 in.
WT. 7.86 Ib/ft
Bsa 1.10 °C/w/3"
19607
1.718)

[ {7.870} =
Per. 129.03 in.
WT. 11.13 Ib/ft
Bsa 0.54 °C/w/3"
XX10239

(1.085)—]

(.063) ﬂ ‘«

|~— (2.800) —=

‘.7 (8.125) 4,‘

Per. 93.87 in.
WT. 11.24 Ib/ft
Bsa 1.00 °C/w/3"

/’____—-n

wakefield-vette

»‘ T (1.030)

3.750

‘% (3.186) —l

—| (1900) |—
(7.000) - 7.000 -
Per. 76.26 in. Per. 102.41 in.
WT. 7.06 Ib/ft WT. 10.83 Ib/ft
Bsa 0.90 °C/w/3" Bsa 0.68 °C/w/3"

(7.100)

»‘(1.132)%

a‘ (2.000) ‘«

Per. 88.47 in. Per. 100.07 in.
WT. 7.94 Ib/ft WT. 10.91 Ib/ft
Bsa 0.00 °C/w/3" Bsa 0.70 °C/w/3"
L 7874 -
! 1.400)
{8.000}

1
Per. 135.57 in. Per. 53.11 in.
WT. 17.40 Ib/ft WT. 11.30 Ib/ft
Bsa 0.516 °C/w/3" Bsa 1.32 °C/w/3"

1.021)

b {8.310} {
- 8.500 -
Per. 104.76 in. Per. 103.712 in.
WT. 11.24 Ib/ft WT. 15.082 Ib/ft
Bsa 0.67 °C/w/3" Bsa 0.674 °C/w/3"
PRESS PACK



4.719

8.750
Per. 143.25 in.
WT. 15.91 Ib/ft
Bsa 0.49 °C/w/3"
XX5735
| (9.800)

f
=5
@
o
4+ !
‘ - (2.930) ~| ‘
‘ (8.652) ‘
Per. 104.86 in.
WT. 12.80 Ib/ft
Bsa 0.71 °C/w/3"

‘<7 (2.880) ——]

g
&
o
4 (1.094) \«
(3.438)
Per. 37.97 in.
WT. 5.52 Ib/ft
Bsa 2.10 °C/w/3"
02726
= (1.335) [~
(3.000)
L— {4.782} =
Per. 66.36 in.
WT. 2.88 Ib/ft
Bsa 1.05 °C/w/3"

PRESS PACK—POWER MODULE

e . —
wakefield-vette

Per.
WT.
Bsa

(9.500)

=

L (3.375) a‘

104.67 in.
21.45 Ib/ft
0.70 °C/w/3"

»‘ ‘« (:393)

‘« (3.540) ﬁ

P (4.472) 4‘

u (12.600) —— |
Per.

‘k (3.540) 4

163.33 in.
WT. 25.62 Ib/ft
Osa 0.55 °C/w/3"

13444
(4.095)
—3.626

Per. 63.79 in.
WT. 4.73 Ib/ft
Osa 1.10 °C/w/3"

‘47 (4.331) —»‘

(5.315)

Per.
WT.
Bsa

»‘ (3.150) ‘«

L‘* (4.528)

(4.921)
92.26 in.
10.99 Ib/ft
0.80 °C/w/3"

N

‘«(1.188)

J (2.812) ‘«

(9.800)

Per. 106.79 in.
WT. 11.00 Ib/ft
Bsa 0.74 °C/w/3"

(16900 & 16901 )

Per. 206.98 in.

WT. 24.10 Ib/ft

Bsa 0.34 °C/w/3"
XX5714

—————— (4765)

(3.150)

Per. 50.30 in.
WT. 5.38 Ib/ft
Bsa 1.40 °C/w/3"

(4.921) ‘

ﬂ (3.150) ’-

(5.374)

Per. 90.05 in.
WT. 12.84 Ib/ft
Bsa 0.80 °C/w/3"

Not all stocked. Example shapes are not all tooled.

XX7300

‘<7 (4.331)

(5.526)

‘ (4.528) ‘ '

(4.921) 4—‘ o

Per. 88.85 in.
WT. 12.31 Ib/ft
Bsa 0.88 °C/w/3"

(2.775)! Sgi!!!ll“&ég !
L {5.000} 1

Per. 79.25 in.
WT. 6.08 Ib/ft
Bsa 0.88 °C/w/3"

XX5655

(2.589) —»‘ .

“7 (3.150) ‘

(7.000) ‘
Per. 90.52 in.
WT. 11.80 Ib/ft
Bsa 0.71 °C/w/3"

17111

Per. 76.53 in.
WT. 20.11 Ib/ft
Bsa 0.91 °C/w/3"

_— . —
wakefield-vette

(5.395)

(825°%)
(9v€°g)

(4.921)
Per. 97.96 in. Per. 85.21 in.
WT. 11.45 Ib/ft WT. 13.30 Ib/ft
Bsa 0.80 °C/w/3" Bsa 0.90 °C/w/3"

(5.300)
(6.000)

(6.875)

Per. 148.59 in.
WT. 12.48 Ib/ft WT. 12.44 Ib/ft
Bsa 0.55 °C/w/3" Bsa 0.55 °C/w/3"

017003 16558
‘ (5.720) ‘
——| (2.000) I-—
g g (1.425)
§ !— {8.000}) —!
— (1.750) |—
| (7.520)
Per. 129.68 in. Per. 59.93 in.
WT. 20.20 Ib/ft WT. 9.57 Ib/ft
Bsa 0.65 °C/w/3" Bsa 1.17 °C/w/3"
( XX1040-P1) XX1961 ﬂ (1.000) |-
(3.000) I
(1250) |~ N
il 3
‘ T‘L 2 g o
g 1
S ™ —~
8 3 g
= 2
‘ & T (2.280)
Per. 25.74 in. Per. 36.22 in.
WT. 2.09 Ib/ft WT. 2.66 Ib/ft
Bsa 2.70 °C/w/3" Bsa 2.10 °C/w/3"

POWER MODULE—FORCED CONVECTION



7‘/‘—-7_-"\ //”____-—-l:
wakefield-vette wakefield-vette

XX2301 /\ ( 19473 ) 14263 ( XX1243-P1) 14483 14499
) | (2.729) ] =
\\'& u =
(250) | &
(2.250) <
- (4.300) =
n g f
5 S (2.299) 3 (3.380) {5.312)
S ©
g [
! ‘ (2.280) i J { )
! ’ 2.478 {2,659} | ' {4.420 ) {4921}
Per. 34.48 in. Per. 30.97 in. Per. 34.15 in. Per. 36.25 in. Per. 70.37 in. Per. 88.60 in.
WT. 2.48 Ib/ft WT. 2.85 Ib/ft WT. 2.51 Ib/ft WT. 2.53 Ib/ft WT. 4.32 Ib/ft WT. 11.46 Ib/ft
Bsa 2.10 °C/w/3" Bsa 2.26 °C/w/3" Bsa 2.05 °C/w/3" Bsa 2.10 °C/w/3" Bsa 0.99 °C/w/3" Bsa 0.79 °C/w/3"

®
T %
= )
s qf3® /\@6\
N g QO %
& N
(2.620) < (3.400) (3.785)
f (90 .
A )]
Y s %
| I A 2 (32000 — |
L (2,880} o ‘ (2.930) > (= {5020} -] e {7.500} -l )
Per. 48.06 in. Per. 28.28 in. Per. 24.00 in. Per. 89.05 in. Per. 95.28 in. Per. 31.61 in.
WT. 2.88 Ib/ft WT. 2.23 Ib/ft WT. 1.87 Ib/ft WT. 5.95 Ib/ft WT. 9.50 Ib/ft WT. 1.75 Ib/ft
Bsa 1.45 °C/w/3" Bsa 2.00 °C/w/3" Bsa 2.90 °C/w/3" Bsa 0.79 °C/w/3" Bsa 0.73 °C/w/3" Bsa 2.02 °C/w/3"
XX1320 XX1288 ( XX1243-P2) XX6031 XX6145 XX6142
(3.200)
/\/ (2.729) [ (4.000)
7 —  (1.250) |- }
. (2.250) — |— (4.000)
v’) Y -
% L —
2 N Y s
©.240 | s = z 8
g A
) £ = 4 -
& g g T i g
% F T n (.187) T ]
(-200) 1| |
I (.160) —| |-—
Per. 16.50 in. Per. 18.77 in. Per. 34.14 in. Per. 33.93 in. Per. 18.06 in. Per. 38.61 in.
WT. 1.36 Ib/ft WT. 1.41 Ib/ft WT. 2.24 Ib/ft WT. 2.06 Ib/ft WT. 1.03 Ib/ft WT. 2.05 Ib/ft
Bsa 3.90 °C/w/3" Bsa 3.90 °C/w/3" Bsa 2.20 °C/w/3" Bsa 2.20 °C/w/3" Bsa 2.10 °C/w/3" Bsa 1.80 °C/w/3"
XX6071 XX6052 ) ¢\, XX6141 ) |- ( XX6143 ) XX6144
(4.000) | (4.000)
& S —~| s |-
X X
N
= AN |
K2 ~
N IS
sS 5 g
—~| (250 |— T 7 ! l
\ (2.360) ‘ l— (1.600) —] T‘ (187)— ’- ! 4 % - f
| (2.625) | (3.178) - (4.000) T (.187)*‘ L — |- (187)
N
Per. 31.70 in. Per. 27.55 in. Per. 28.91 in. Per. 41.54 in. E Per. 27.55 in. Per. 24.66 in.
WT. 2.45 Ib/ft WT. 2.19 Ib/ft WT. 2.18 Ib/ft WT. 2.57 Ib/ft WT. 1.92 Ib/ft WT. 1.37 Ib/ft
Bsa 1.80 °C/w/3" Bsa 1.90 °C/w/3" Bsa 1.90 °C/w/3" Bsa 1.70 °C/w/3" Bsa 1.90 °C/w/3" Bsa 2.00 °C/w/3"

FORCED CONVECTION Not all stocked. Example shapes are not all tooled. FORCED CONVECTION—MODULAR



1
4
(4.120) ——— af

(4.736)

Per. 16.06 in.
WT. 0.87 Ib/ft
Bsa 3.10 °C/w/3"

Per. 48.90 in.
WT. 2.95 Ib/ft
Bsa 1.60 °C/w/3"

XX6301

Per. 21.07 in.
WT. 0.90 Ib/ft
Bsa 3.50 °C/w/3"

( XX6164 )

(4500

(4.500)

~—— (3.856) —~|
Per. 45.33 in.
WT. 4.26 Ib/ft
Bsa 1.60 °C/w/3"

MODULAR—HOLLOW

S P —
wakefield-vette

| (4.736)

% (.612)“ ’* (2.062)
; (2X @.144)

il

o
f &
(.102) — g <
(4.736) ~
~f [ 160 T
Per. 15.79 in. Per. 27.72 in.
WT. 0.90 Ib/ft WT. 1.50 Ib/ft
Bsa 3.10 °C/w/3" Bsa 2.00 °C/w/3"
XX6102 XX5075
ﬂ (1.366) k ‘
T 4 1
.‘(1.200)“ g < 8 8
N
(.185) R I l
(2.625)
| (4.750) |
Per. 41.15 in. Per. 19.85 in.
WT. 3.79 Ib/ft WT. 2.14 Ib/ft
Bsa 1.90 °C/w/3" Bsa 3.90 °C/w/3"
(2.428)
(2X @.201)
<
8

(3.200) (3.437)
Per. 31.61 in. Per. 41.34 in.
WT. 1.75 Ib/ft WT. 1.75 Ib/ft
Bsa 2.02 °C/w/3" Bsa 2.20 °C/w/3"

(3.620) @4_125) o

—f-—(.075)

(1.620)

{ «
L (2.000)

125)

(4.000)
Per. 28.62 in. Per. 62.02 in.
WT. 1.40 Ib/ft WT. 6.47 Ib/ft
Bsa 3.90 °C/w/3" Bsa 1.60 °C/w/3"

Not all stocked. Example shapes are not all tooled.

( 015569 D

Per.

Bsa

(29.750)

(258.250)

(27.600)

153.16 in.
15.66 Ib/ft
0.90 °C/w/3"

((xx1290-P2)

(2.000)

g
>
— S
-~ (2.000) SH
Per. 23.18 in.
WT. 0.93 Ib/ft
Bsa 2.50 °C/w/3"

(@1,250)—>

Per.
WT.
Bsa

Per.
WT.
Bsa

7.72 in.
1.05 Ib/ft
9.06 °C/w/3"

(1.654)

22.20 in.
1.21 Ib/ft
3.15 °C/w/3"

e i
wakefield-vette

(1.950)

(7.000)

(:250)—f—

L,

(9.000)
| (11.000)

Per. 101.85 in.
WT. 12.90 Ib/ft
Bsa 0.95 °C/w/3"

XX1290-P3

(2.000)

g
i g
<
P (2.000) Q
Per. 23.98 in.
WT. 0.77 Ib/ft
Bsa 2.50 °C/w/3"

- { ¥1.260) -

Per. 16.29 in.

WT. 0.76 Ib/ft

Bsa 4.29 °C/w/3"
18436

[}

1

Per. 32.13 in.

WT. 1.35 Ib/ft

Bsa 2.18 °C/w/3"

XX1290-P1

)
s
8
f
l (2.000) l

Per. 23.00 in.

WT. 0.97 Ib/ft

Bsa 2.50 °C/w/3"

( XX5049 Dﬁk(oaz)

=)
&
o
)

Per. 21.17 in.
WT. 1.22 Ib/ft
Bsa 2.10 °C/w/3"

Per. 14.08 in.
WT. 0.45 Ib/ft
Bsa 4.97 °C/w/3"

( @2.500

Per. 39.98 in.
WT. 1.97 Ib/ft
Bsa 1.75 °C/w/3"

HOLLOW—MISCELLANEOUS—ROUND



(2.671)
(2590
Per. 4159 in.
wr. 2.39 lb/ft
esa 1.68 °C/w/3"

4.560 ) I
[
i
~———{5.000 } —=
Per. 39.94 in.
WT. 5.90 Ib/ft
Bsa 1.75 °C/w/3"

Per. 158.40 in.
WT. 9.37 Ib/ft
Bsa 0.44 °C/w/3"

(2.579)
2.474
{3.525} |
Per. 30.59 in.
WT. 2.33 Ib/ft
8sa 2.29 °C/w/3"

ROUND—HOUSING-ENCLOSURE

e

\
wakefield-vette

( ®4.000
Per. 47.15 in.
WT. 5.64 Ib/ft
Bsa 1.48 °C/w/3"

(R3.870)

{4.712}
. {5.745}
Per. 25.10 in.
WT. 2.93 Ib/ft
Bsa 2.79 °C/w/3"

( @9.750

Per. 153.13 in.
WT. 15.66 Ib/ft
Bsa 0.46 °C/w/3"

2.190

- 3.555)

Per. 47.69 in.

WT. 4.25 Ib/ft
Bsa 1.47 °C/w/3"

19754

(2.784)
(@as10 )—/
Per. 72.55 in.
WT. 5.02 Ib/ft
@sa 0.96 °C/w/3"

(Rr8.000
1—4 R4.325)

Per. 63.45 in.
WT. 6.04 Ib/ft
Bsa 1.10 °C/w/3"

(19487 & PH18340)

DIE #19487
9)
DIE #PH18340
10-PIECE
ASSEMBLY
{10,989}
Per. 311.01 in.
WT. 25.59 Ib/ft
Bsa 0.22 °C/w/3"

I— {4.000) J

T

Per. 17.40 in.
WT. 1.05 Ib/ft
Bsa 4.02 °C/w/3"

Not all stocked. Example shapes are not all tooled.

(5.000)

_I-—( 4000 )—-I

Per. 49.06 in.
WT. 7.54 Ib/ft
Bsa 1.43 °C/w/3"
1.708)
{5.349 }
Per. 43.52 in.
WT. 2.58 Ib/ft
Bsa 1.61 °C/w/3"
16523
(3.625)
{5.578} =|1
Per. 51.00 in.
WT. 3.38 Ib/ft
Bsa 1.37 °C/w/3"
(1.854)
I { A\
- 16.785 |
Per. 39.79 in.
WT. 3.31 Ib/ft
Bsa 1.76 °C/w/3"

rs.

\
wakefield-vette

{5.000}
5.000
1
Per. 70.99 in.
WT. 4.96 Ib/ft
Bsa 0.98 °C/w/3"

K

(2.639)
—
{5134} |
Per. 28.46 in.
WT. 2.04 Ib/ft
Bsa 2.46 °C/w/3"
1 9549

Per. 27.11 in.
WT. 1.92 Ib/ft
Bsa 2.58 °C/w/3"

(1 693)

{5.984)
Per. 40.28 in.
WT. 3.43 Ib/ft
Bsa 1.74 °C/w/3"
)
7.000
1
= 7,000 -
Per. 139.00 in.
WT. 13.95 Ib/ft
Bsa 0.50 °C/w/3"

Per. 52.62 in.
WT. 417 Ib/ft
Bsa 1.33 °C/w/3"

Per. 78.90 in.
WT. 5.55 Ib/ft
Bsa 0.89 °C/w/3"

{6.871)
(3.830)
61.60 in.
WT. 4.60 Ib/ft
8sa 1.14 °C/w/3"

HOUSING-ENCLOSURE
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HIGH ASPECT RATIO
THERMAL EXTRUSIONS

12 Inch High Aspect Ratio Thermal Extrusions

High Aspect Ratio Thermal Extrusions

280-285
286
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THERMAL e
wakefield-vette

EXTRUSIONS

12 INCH HIGH ASPECT RATIO THERMAL EXTRUSIONS

RoOHS

PART NUMBER 122254

Material: 6063 Aluminum

Description: 12 Inch Cut Length of Extrusion Profile 19671
Cut, Deburred, Washed

No Finish

Inches

Part Number Description Length Width Height

Avg Base Thk Avg Fin Thk

122254 19671 Profile Cut to 12 inches 12 5324 1.63

0.625 0.096

4| ’w24x.219 _.‘ ’_- 25X.060

THERMAL RESISTANCE FOR 3", 6”, 9" CUT LENGTHS

4.

) _
wakefield-vette

PART NUMBER 122256

THERMAL

EXTRUSIONS

Material: 6063 Aluminum

Description: 12 Inch Cut Length of Extrusion Profile 15837
Cut, Deburred, Washed

No Finish
Inches
Part Number Description Length Width Height | Avg Base Thk Avg Fin Thk
122256 15837 Profile Cut to 12 inches 12 7 2.275 0.525 0.085

THERMAL RESISTANCE FOR 3", 6”, 9" CUT LENGTHS

055
TYP G2 (224>
TP @D
0.60

2.275

=
in
=1

0.40 ¢

.525. 020

0.20

—| |—=— 085

TYP (32)

Thermal Resistance (C/W)

o
=
o

7.000:

e
o
=]

0 100 200 300 400

ROHS

500 600 700 800 900

Air flow { LFM)*

PART NUMBER 122257

Material: 6063 Aluminum

Description: 12 Inch Cut Length of Extrusion Profile 19275
Cut, Deburred, Washed

No Finish

Inches

Part Number

Description Length Width Height | Avg Base Thk

Avg Fin Thk

1.40
1.20
1630 % 1.00
625 % 0.80
l s
é" 0.60
5,324 g 0.40
E
0.20
0.00
0 100 200 300 400 500 600 700 800 900
Air flow (LFM)*
PART NUMBER 122255 RVO,,S
Material: 6063 Aluminum
Description: 12 Inch Cut Length of Extrusion Profile 13694
Cut, Deburred, Washed
No Finish
Inches
Part Number Description Length Width Height | Avg Base Thk Avg Fin Thk
122255 13694 Profile Cut to 12 inches 12 6.96 2.79 .05 0.1
(362 THERMAL RESISTANCE FOR 3", 6”, 9" CUT LENGTHS
(.345) —=| H - €.080>
r 0.80
2,7|90 =
] g
1.940 %
| 2
500 Fi
'
6.9600
0.00
0 100 200 300 400 500 600 700 800 900
Air flow ( LFM)*
*Thermal performance data is for reference only and may vary by application
*0 LFM represents a natural convection environment with a vertical heat sink
520 *All data is based on a fully distributed load on the base of the heat sink

*All forced convection data is based on an open duct configuration

122257

19275 Profile Cut to 12 inches

12

7.362

2.165

0.292

0.051

- THERMAL RESISTANCE FOR 3", 6”, 9” CUT LENGTHS

0.90

292>

0.80
0.70
0.60 |
0.50
0.40

0.30

Thermal Resistance (C/W)

= = 2X 160 0.20

0.10

- J 0.00
0 100 200 300 400 500 600 700 800 900
Air flow ( LEM)*

*Thermal performance data is for reference only and may vary by application

*0 LFM represents a natural convection environment with a vertical heat sink

*All data is based on a fully distributed load on the base of the heat sink 281
*All forced convection data is based on an open duct configuration



THERMAL s
EXTRUSIONS wakefield-vette

12 INCH HIGH ASPECT RATIO THERMAL EXTRUSIONS

:o/us PART NUMBER 122258

Material: 6063 Aluminum
Description: 12 Inch Cut Length of Extrusion Profile 15817
Cut, Deburred, Washed

No Finish
Inches
Part Number Description Length Width Height | Avg Base Thk Avg Fin Thk
122258 15817 Profile Cut to 12 inches 12 7.375 313 0.25 0.09
THERMAL RESISTANCE FOR 3", 6”, 9" CUT LENGTHS
0.60
3130 050
| 5
% 0.40
JULbodULL
.aso}Tr e ““L___“JLT &
f € 0.20
@
- 188) =
0.10
7.000
7.375
0.00
0 100 200 300 400 500 600 700 800 900

Air flow ( LEM)*

PART NUMBER 122259 ‘/

Material: 6063 Aluminum
Description: 12 Inch Cut Length of Extrusion Profile 16639
Cut, Deburred, Washed

No Finish
Inches
Part Number Description Length Width Height | Avg Base Thk Avg Fin Thk
122259 16639 Profile Cut to 12 inches 12 7.875 1312 0.312 0.08

THERMAL RESISTANCE FOR 3", 6”, 9” CUT LENGTHS

.060 1.20
26X
100
— 4 E
= [8)
[ D S
i 2
| =
[7 7.875 —' g 060
{ -
£ 0.40
@
o=
=

0.20

0.00
0 100 200 300 400 500 600 700 800 900

Air flow ( LFM)*

*Thermal performance data is for reference only and may vary by application
*0 LFM represents a natural convection environment with a vertical heat sink
*All data is based on a fully distributed load on the base of the heat sink

282 *All forced convection data is based on an open duct configuration

L THERMAL
wakefield-vette EXTRUSIONS

PART NUMBER 122260 ‘/

Material: 6063 Aluminum
Description: 12 Inch Cut Length of Extrusion Profile 16639
Cut, Deburred, Washed

No Finish
Inches
Part Number Description Length Width Height | Avg Base Thk Avg Fin Thk
122260 16639 Profile Cut to 12 inches 12 9.24 2.66 0.125 0.085
mwjr THERMAL RESISTANCE FOR 3", 6", 9" CUT LENGTHS

0.70
0.60
2535 0i50
n 0.40

0.30

0.20

Thermal Resistance (C/W)

| 9.240:

0.10

0.00
0 100 200 300 400 500 600 700 800 900

Air flow ( LFm) *

ROHS PART NUMBER 122261

Material: 6063 Aluminum
Description: 12 Inch Cut Length of Extrusion Profile 19584
Cut, Deburred, Washed

No Finish
Inches
Part Number Description Length Width Height | Avg Base Thk Avg Fin Thk
122261 19584 Profile Cut to 12 inches 12 " 1.375 0.375 0.09
THERMAL RESISTANCE FOR 3", 6", 9" CUT LENGTHS
——”‘—(‘060) V 0.80
1.000 4 I(.375> 13{5 0.70
f ] 0.60
— 1302 =~ 325 —| J_
(11.000> 0.50 &

0.40

0.30

0.20

Thermal Resistance (C/W)

o
[
o

o
o
S

0 100 200 300 400 500 600 700 800 900
*
Air flow ( LFM)

*Thermal performance data is for reference only and may vary by application

*0 LFM represents a natural convection environment with a vertical heat sink

*All data is based on a fully distributed load on the base of the heat sink

. : , L 283
All forced convection data is based on an open duct configuration



THERMAL e
wakefield-vette

EXTRUSIONS

12 INCH HIGH ASPECT RATIO THERMAL EXTRUSIONS

PART NUMBER 122262

ROHS

Material: 6063 Aluminum
Description: 12 Inch Cut Length of Extrusion Profile 19152
Cut, Deburred, Washed

) " — THERMAL
wakefield-vette

EXTRUSIONS

PART NUMBER 122264 ?{s

Material: 6063 Aluminum
Description: 12 Inch Cut Length of Extrusion Profile 19832
Cut, Deburred, Washed

No Finish No Finish
Inches Inches
Part Number Description Length Width Height | Avg Base Thk Avg Fin Thk Part Number Description Length Width Height | Avg Base Thk Avg Fin Thk
122262 19152 Profile Cut to 12 inches 12 12.25 1 0.25 0.146 122264 19832 Profile Cut to 12 inches 12 7.55 2.8 0.5 0.57
THERMAL RESISTANCE FOR 3”, 6”, 9" CUT LENGTHS - , P THERMAL RESISTANCE FOR 3”, 6”, 9" CUT LENGTHS
i o 1 e 0.40
] 1 . 100 0.35
‘ g o —
_JWUUUUUUUUUUUUUUUUIIL_,, = | & 2400 g ox
= | < 080 <
 ges L ' < & g ozs
e § 0.60 .500 g 0.20
& T g
_E 0:40 7.550 E o
2 9 g.10
= =

=
Y
o

=
o
o

0 100 200 300 400 500 600 700 800 200
Air flow ( LFM) =

PART NUMBER 122263 ?{s

Material: 6063 Aluminum
Description: 12 Inch Cut Length of Extrusion Profile 16681
Cut, Deburred, Washed

No Finish

Inches
Part Number Description Length Width Height | Avg Base Thk Avg Fin Thk
122263 16681 Profile Cut to 12 inches 12 8.4 1.4 0.4 0.5

THERMAL RESISTANCE FOR 3", 6”, 9" CUT LENGTHS

0.70

0 100 200 300 400 500 600 700 800 900
Air flow ( LFM) *

178 46X
106 — .050 47X
0.60
‘HT ‘”‘ z
T 1 g 0.50
[1.400] ! E 0.40
{ s
400 & 030
' g
5 0.20
g 200} _'E
8.400 0.10
0.00
0 100 200 300 400 500 600 700 800 900
Air flow (LEM) ¥
*Thermal performance data is for reference only and may vary by application *Thermal performance data is for reference only and may vary by application
*0 LFM represents a natural convection environment with a vertical heat sink *0 LFM represents a natural convection environment with a vertical heat sink
. *All data is based on a fully distributed load on the base of the heat sink *All data is based on a fully distributed load on the base of the heat sink

*All forced convection data is based on an open duct configuration

*All forced convection data is based on an open duct configuration

285



THERMAL //—_T—"\
EXTRUSIONS wakefield-vette

HIGH ASPECT RATIO THERMAL EXTRUSIONS

RY,HS PART NUMBER 122547
Inches
Weight | Natural Convection
Part Number Description Length | Width | Height |Avg Base Thk| Avg Fin Thk | Perimeter | Per Piece (3in.)
122547 High Aspect Heat Sink for Power Module | 15.25 3.98 1.88 0.39 0.123 145 5.5 0.48
THERMAL RESISTANCE
398 Natural Convection (°C/W)
——=— 30X 032 048 -
—~f | 29x 123 046 pu
244 : ™,
— 042
0.40 \‘u
1880 °3° ;
exX 1.790 0.36 k.
J i 3.34 > 5
’ 390 0.32
L * 0.30 - .
—={}=— 30x 047 - S

PART NUMBER 122551

RoHS
Inches
Weight | Natural Convection
Part Number Description Length | Width |Height | Avg Base Thk | Avg Fin Thk | Perimeter | Per Piece (3in.)
122551 High Aspect Heat Sink for Power Module | 12.32 3.42 1.63 0.25 0.031 73.61 2.61 0.95
THERMAL RESISTANCE
Natural Convection (°C/W)
0.95
- 0.90
0.85 i
1500 1630 0.80
0.75 \ -
070
0.65 .\"'\.\_‘
0.60 iy 7
I 3420 1 055 e ~
0.50 :
3 4 5 6 7 8 9 10 11 12

*Thermal performance data is for reference only and may vary by application
*0 LFM represents a natural convection environment with a vertical heat sink
*All data is based on a fully distributed load on the base of the heat sink

286 *All forced convection data is based on an open duct configuration
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REFERENCE INDEX: i s

) _— ) _— REFERENCE INDEX:
wakefield-vette wakefield-vette

PROFILE NUMBER PROFILE NUMBER

Part No. Page Part No. Page Part No. Page Part No. Page Part No. Page
PART # PAGE 121968 131 133-7.5G9 112 152-KA 141 235-85ABE-01 53
103 95 122254 280 139-1 109 152-Q 141 235-85ABE-05 53
107 95 122255 280 139-2 109 153-Q 142 235-85ABE-10 53
155 143 122256 281 139-3 109 154-Q 143 236-150AB 52
258 67 122257 281 139-3A 109 156-K 144 236-150ABE-01 52
8119 102 122258 282 139-3B 109 173-7-220P 145 236-150ABE-05 52
8121 102 122259 282 139-3C 109 173-7-230P 145 236-150ABE-10 52
8542 102 122260 283 139-3D 109 173-7-240A 145 237-167AB2 65
8545 102 122261 283 139-3E 109 173-7-240P 145 237-167AB3 65
8546 102 122262 284 139-3F 109 173-9-1212P 145 237-167ABE2-24 65
8556 102 122263 284 139-3G 109 173-9-210P 145 238-200AB 58
8671 102 122264 285 139-3H 109 173-9-230P 145 238-200ABE-23 58
8707 102 122547 286 139-3) 109 173-9-240P 145 239-75AB 54
8709 102 122551 286 139-3K 109 173-9-220P 145 239-75ABE-03 54
8711 102 120-2 140 139-3L 109 174-9-1212P 145 239-75ABE-04 54
8712 102 120-320 140 139-3M 109 174-9-310P 145 240-118ABEH-22 57
8714 102 120-5 140 139-3N 109 175-6-210P 145 240-118-ABES-22 57
8715 102 120-8 140 139-3P 109 175-6-220P 145 241-69ABE-03 50
8731 102 120-80 140 139-5 109 175-6-230P 145 242-125ABE-22 57
8732 102 120-SA 140 139-5A 109 175-6-240P 145 243-1PAB 54
8733 102 122-10CC 140 139-58 109 175-6-250P 145 243-3PAB 54
8734 102 122-2 140 139-5C 109 175-6-280P 145 244-145AB 59
8735 102 122-30CC 140 139-5D 109 175-6-310P 145 244-145ABE-50 59
8737 102 126-2 149 139-5E 109 175-6-320P 145 245-145AB 59
8823 102 126-4 149 139-5F 109 175-6-330P 145 245-145ABE-50 59
110578 139 126-4S 149 139-5G 109 175-6-410P 145 246-197AB 60
110579 139 126-5LB 149 139-5H 109 175-6-610P 145 246-197ABE-50 60
110580 139 130-1 109 139-5) 109 180-10-12C 116 247-195-AB 60
110581 139 130-2 109 139-5K 109 180-10-24C 116 247-195-ABE-50 60
110582 139 130-3 109 139-5L 109 180-10-6C 116 248-162AB 61
110583 139 130-4 109 139-5M 109 180-11-12C 116 248-162ABE-50 61
110584 139 130-5 109 139-5N 109 180-11-24C 116 249-113AB 61
110585 139 130-A 108 139-5P 109 180-11-6C 116 249-113ABE-50 61
120229 139 130-B 108 143-2 110 180-12-12C 117 250-122AB 64
120231 139 130-C 108 143-A 110 180-12-24C 17 250-122ABE-09 64
120455 118 130-D 108 143-B 110 180-12-6C 17 250-122ABE-25 64
120456 118 130-E 108 143-C 110 180-20-6C 117 251-62AB 58
120457 118 130-F 108 143-D 110 206-1PABEH 50 251-80AB 58
120458 118 130-G 108 143-E 110 217-36CTE6 46 251-80ABE-19 58
120459 118 130-H 108 143-F 110 217-36CTRE6 46 252-167AB2 65
120460 118 130-1 108 143-G 110 217-36CTTE6 46 252-167AB3 65
120959 120 130-J 108 143-H 110 218-40CTE3 47 252-167ABE2-24 65
120960 120 130-K 108 143 110 218-40CTE5 47 258 69
120961 120 130-L 108 143-K 110 219-263A 48 260-4TSE 68
120962 120 130-M 108 143-L 110 219-263A-TR 49 260-4THSE 68
120963 120 130-N 108 144-2 11 230-75AB 51 260-6SH5E 68
120964 120 130-P 108 144-A 111 230-75ABE-01 51 262-75ABE-01 51
121686 131 132-10B 112 144-B 111 230-75ABE-05 51 262-75ABE-05 51
121687 131 132-10G 112 144-C 111 230-75ABE-10 51 265-118ABHE-22 55
121688 131 132-11-B9 112 144-D 11 231-137PAB 52 270-AB 63
121689 131 132-11-G9 112 144-E 11 231-137PABE 52 271-AB 62-63
121690 131 132-15.5B 112 145-2 11 231-137PABE-XXX 52 272-AB 63
121691 131 132-15.5G 112 145-A 111 231-69PAB 52 273-AB 56
121692 131 132-4.5B 112 145-B 111 231-69PABE 52 273-ABE-01 56
121716 131 132-4.5G 112 145-C 111 231-69PABE-XXX 52 273-ABE-02 56
121717 131 132-5-B9 112 145-D 11 231-75PAB 52 274-1AB 56
121718 131 132-5-G9 112 145-E 11 231-75PABE 52 274-1ABE-01 56
121719 131 133-10B 112 145-F 111 231-75PABE-XXX 52 274-1ABE-02 56
121720 131 133-10G 112 146-2 112 232-200AB 58 274-2AB 56
121721 131 133-11-B9 112 146-A 112 232-200ABE-23 58 274-2ABE-01 56
121722 131 133-11G9 112 146-B 112 233-60AB 52 274-2ABE-02 56
121723 131 133-4.5B 112 146-C 112 233-60ABE-01 52 274-3AB 56
121724 131 133-4.5G 112 146-D 112 233-60ABE-05 52 274-3ABE-01 56
121725 131 133-5-B9 112 146-E 112 233-60ABE-10 52 274-3ABE-02 56
121726 131 133-5-G9 112 146-F 112 234-75AB 51 275-75AB 52
121727 131 133-7.5B 112 146-G 112 234-75ABE-01 51 275-75ABE-01 52
121728 131 133-7.5-B9 112 152-1A 141 234-75ABE-05 51 275-75ABE-10 52
121729 131 133-7.5G 112 152-1B 141 235-85AB 53 280-AB 63

Part No. Page Part No. Page Part No. Page Part No. Page Part No. Page
281-1AB 56 438C 159 605-75AB 21 647-20ABEP 72 798-65AB 17
281-2AB 56 441K 89 606-77AB 21 647-25ABEP 72 798-80AB 17
285 SC 67 465K 922 607-65AB 22 649-33AB 29 BT-01-50M 151
286-AB 66 476K 2 609-100AB 19 649-51AB 29 BT-01-200M 151
286-CBTE 66 476W 92 609-50AB 19 6508 28 BT-02-50M 151
286-CTE 66 486K 91 610-35AB 22 6518 28 BT-02-200M 151
286DBE 55 489K 91 610-40AB 22 655-26AB 13 BT-101-50M 146
287-1ABE 66 490-12K 92 611-80AB 23 655-53AB 13 BT-101-50M-EQZ 152
287-2ABE 66 490-35K 2 612-65AB 23 657-10ABEP 72 BT-102-50M 148
288-1ABE 62 490-6K 92 613-50AB 24 657-10ABEPN 73 BT-102-50M-EQZ 152
289-AB 64 510-U 100 614-100AB 24 657-10ABEPSC 73 BT-103-50M 152
289-AP 64 510-M 100 614-30AB 24 657-15ABEP 72 BT-301-50M 149
290-1AB 64 510-12M 100 614-50AB 24 657-15ABEPN 73 BT-301-50M-EQZ 152
290-2AB 64 510-12U 100 615-41AB 25 657-15ABEPSC 73 BT-301-200M 149
291-C236AB 65 510-14M 100 616-80AB 25 657-20ABEP 72 BT-301-200M-EQZ 152
291-H36AB 65 510-14U 100 617-80AB 26 657-20ABEPN 73 BT-302-50M 154
292-AB 70 510-3M 100 618-100AP 26 657-20ABEPSC 73 BT-401-H 161
301K 88 510-3U 100 618-20AB 26 657-25ABEP 72 BT-402-H 154
301M 88 510-6M 100 61995AB054D1 19 657-25ABEPN 73 BT-403-H 155
301N 88 510-6U 100 61995AB124D1 19 657-25ABEPSC 73 CPC400555T 78
302M 88 510-9M 100 620-24AB 27 658-25AB 13 CPC1998 78
302MM 88 510-9U 100 621A 88 658-35AB 13 CPC1968 78
302N 88 511-U 100 621K 88 658-45AB 13 CE-OMNI-38 34
302NN 88 511-M 100 622-80AB 27 658-60AB 13 D10650-40 18
303M 88 511-12M 100 623A 88 659-65AB 13 D10850-40 18
303MM 88 511-12U 100 623K 88 660-29AB 14 FMC-BEZEL-KIT-01 158
303N 88 511-3M 100 624-25AB 12 661-32AG 30 FMC-GASKET-01 158
303NN 88 511-3U 100 624-35AB 12 661-33AB 30 KBU 78
330 5C 67 511-6M 100 624-45AB 12 661-40AB 30 L4970A 78
392-120AB 101 511-6U 100 624-60AB 12 661-52AB 30 MTN-264-27 79
392-120AG 101 511-9M 100 625-25AB 12 662-15AB 30 MTN-264-55 80
392-180AB 101 511-9U 100 625-35AB 12 662-15AG 15 OMNI-220C 83
392-180AG 101 512-U 100 625-45AB 12 667-10ABESP 71 OMNI-220-18-25-1C 81
392-300AB 101 512-M 100 625-60AB 12 667-10ABPP 71 OMNI-220-18-50-2C 81
392-300AG 101 512-12M 100 626-10ABEP 71 667-15ABESP 71 OMNI-220-18-75-3C 81
394-1AB 93 512-12U 100 626-15ABEP 71 667-15ABPP 71 OMNI-UC 83
394-2AB 93 512-3M 100 626-20ABEP 71 667-20ABESP 71 OMNI-UNI-18-25 81
395-1AB 93 512-3U 100 626-25ABEP 71 667-20ABPP 71 OMNI-UNI-18-50 81
395-2AB 93 512-6M 100 627-10ABP 71 667-25ABESP 71 OMNI-UNI-18-75 81
396-1AB 93 512-6U 100 627-15ABP 71 667-25ABPP 71 OMNI-UNI-32-58 82
396-2AB 93 512-9M 100 627-20ABP 71 669-32AG 30 OMNI-UNI-32-L 84
401A 89 512-9U 100 627-25ABP 71 669-33AB 30 OMNI-UNI-41-75 82
401F 89 517-95AB 97 628-20AB 15 669-40AB 30 OMNI-UNI-41-L 84
401K 89 518-95AB 97 628-25AB 15 669-52AB 30 PMC-BEZEL-KIT-01 158
403A 89 527-24AB 97 628-35AB 15 677-10ABEP 74 PMC-GASKET-01 158
403F 89 527-45AB 97 628-40AB 15 677-15ABEP 74 TO-220 78
403K 89 528-24AB 97 628-65AB 15 677-20ABEP 74 TO-264 78
413A 20 528-45AB 97 630-25AB 16 677-25ABEP 74 TO-247 78
413F 90 537-24AB 9% 630-35AB 16 678-39-S 77 SOT-227 78
413K 90 537-45AB 9% 630-45AB 16 678-39-C 77 VC-1131-8175-517 137
418B 159 537-95AB 9% 630-60AB 16 680-10220 75 VC-90-90-3 137
419C 159 547-24AB 9% 634-10ABEP 69 680-10A 75 VC-106-70-3 137
421A 90 547-45AB 9% 634-15ABEP 69 680-125220 75 VC-106-82-3 137
421F 90 547-95AB % 634-20ABEP 69 680-125A 75 WAVE-23-125 37
421K 922 557-140AB 94 637-10ABEP 70 680-5220 75 WAVE-23-165 37
4228 159 558-75AB 9% 637-15ABEP 70 680-5A 75 WAVE-26-12 38
422C 159 559-50AB % 637-20ABEP 70 680-75220 75 WAVE-29-127 38
422C7 159 569-100AK 28 637-25ABEP 70 680-75A 75 WAVE-32-12 39
422D 160 579-150AK 28 641A 76 690-220B 74 WAVE-34-21 39
423A 90 589-150AK 28 641K 76 690-3B 74 WAVE-35-12 40
423K 90 599X-100AB 28 642-25AB 14 690-66B 74 WAVE-35-125 40
426B 159 601E 75 642-35AB 14 695-1B 67 WAVE-35-15 41
426C 159 601F 75 642-45AB 14 698-100AB 16 WAVE-35-21 41
426C7 159 601K 75 642-60AB 14 698-40AB 16 WAVE-366-175 41
426D 160 602-100AP 20 643-35AP 17 698-65AB 16 WAVE-40-12 42
431K 90 603K 75 647-10ABEP 72 698-80AB 16 WAVE-40-125 42
433K 90 604-40AB 20 647-15ABEP 72 798-100AB 17 WAVE-425-117 43
435AAAA 91 604-60AB 20 647-175ABEP 72 798-40AB 17 WAVE-45-12 43




REFERENCE INDEX: T rm— e REFERENCE INDEX:
PROFILE NUMBER wakefield-vette wakefield-vette PROFILE NUMBER
Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. [ Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row
EXT RU D E D AL U M I N U M H EAT S I N K P RO F I L E S Heat Sink | No. | Loc. Heat Sink | No. | Loc. Heat Sink | No. Loc. Heat Sink | No. | Loc. Heat Sink | No. | Loc. Heat Sink | No. | Loc. Heat Sink | No. | Loc. Heat Sink | No Loc.
013075 187 | 014113 25| D 015231 25| B 016161 184 | B 016431 177 | B XX2009 27| A XX5384 230 | A XX8355-65 | 188 | C
Wakefield Engineering offers a wide variety of standard profiles. If an extrusion profile that meets your 013096 211 | A 014235 189 | A 015240 200 | D 016167 184 | A 016435 198 | C XX2012 208 | A XX5429 234 | B XX8355-80 188 | D
needs is not offered, consult the factory for additional profiles as they become available, alternatives or 013098 192 | D 014236 231 | B 015273 207 | C 016168 219 | D 016436 186 | C XX2013 198 | B XX5438 214 | B XX8373 195| D
custom solutions. Six foot lengths are standard; however, other lengths are available. 013099 211 | A 014240 174 | B 015604 193 | B 016169 177 D 016437 203 | D XX2014 181 | A XX5523 25 | ¢ XX8403 21| b
013100 192 | ¢ 014243 19 | B 015611 29| A 016170 176 | B 016438 03| ¢ XX2015 25| D XX5582 203 | D XX8410 195 |
013101 192 | D 014249 189 | ¢ 015633 23| o 016171 178 | D 016452 180 | B XX2016 24| D XX5588 198 | A XX8415 29| A
PROFILE NUMERICAL INDEX DIRECTORY 013102 192 | ¢ 014262 02| A 015672 186 | A 016172 188 | A 016454 77| ¢ XX2017 20| B XX5672 172 | B XX8434 29| A
: : 013141 194 | D 014269 195 | B 015712 21| B 016175 22| A 016455 192 | D XX2018 01| o XX5772 31| B XX8435 200 ¢
Extrusion/ | R& | Row Extrusion/ | R& | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row 013143 205 | o 014284 | 204| B 015745 24| A 016179 177 A 016457 72| o XX2019 204 | B XX5798 181 | D Xx8447 28| D
e 013151 18 | B 014291 19 | B 015768 178 | ¢ 016187 21| A 016458 177 XX2021 20| B XX5848 19 | D XX8463 199 | D
ARG (D572 zZh| U 08T il || € iz e € 013156 19% | B 014306 24| ¢ 015769 23| B 016188 21| A 016463 191 b XX2027 23| A XX6209 217 | ¢ XX8500 25| A
iz ZE| (D56 Zh| b 109097 (0N S Uiz (E0N S 013158 183 | C 014320 23| A 015774 20| 016192 208 | D 016478 183 | XX2028 25| XX6274 24 | A XX8522 179 | B
et 2| € 19596 28| A 009168 208 | D 012156 25| © 013203 22| D 014326 195 | A 015785 198 | D 016200 27| D 016501 206 | ¢ XX2030 23| ¢ XX6676 20 | ¢ XX8531 198 | D
2 165 || D (2608 zi | € W02 0N S ViZi74 195 || 013205 18 | D 014338 176 | D 015786 19 | A 016208 197 | A 016502 191 | B XX2033 201 | A XX6843 217 | B XX8591 177 A
12405 23] D 19671 27| B 009396 208] B 2182 88 | B 013206 186 | D 014359 178 | D 015837 24| B 016210 72| ¢ 016510 189 | D XX2035 189 | D XX6889 178 | B XX8641 189 | A
12407 1941 A 19679 22| ¢ 009797 204] A 012226 200 A 013208 187 | A 014360 191 | ¢ 015840 217 | ¢ 016211 193 | A 016522 192 | A XX2036 181 A XX6933 218 | A XX8650 178 | A
12447 213| B 19694 207| D 010248 2181 D 012228 82| A 013210 187 | D 014361 178 | B 015854 29| ¢ 016212 198 | D 016526 197 | o XX2037 175 | A XX6957 216 | A XX8787 176 |
12487 195 A 19700 26| D 010313 180 | A 012234 73| D 013211 19 | A 014362 191 | D 015862 21| b 016214 193 B 016531 202 | b XX2039 207 | B XX6958 229 | D XX8851 200 ¢
lzsi B A (207 27| U Wil 20 s 2] B 013212 19 | A 014363 178 | B 015878 206 | B 016215 193 ¢ 016543 24| ¢ XX2040 01| c XX6998 197 | ¢ XX9001 207 ¢
i 22| € ey || 227 | B Wi (ECH 0 vz g € 013213 19 | B 014364 192 | B 015887 27| B 016216 191 ¢ 016555 188 | A XX2044 24| A XX7029 23 | B
18068 27| € 02 Zh|| © 010979 5] Q1220 B A 013215 199 | ¢ 014367 203 | B 015888 22| ¢ 016217 191 D 016556 24| D XX2050 210 A XX7031 22| B
55 202 || D (E7AlD ZB || B 010980 57 ]l D IZEE Zio || € 013224 214 | B 014373 194 | B 015900 201 | B 016221 184 | D 016563 177 | A XX2052 204 | ¢ XX7032 198 | 06687 26| A
13505 216 | B 19768 251 ¢ 010998 210] ¢ 012334 85| D 013237 219 | A 014374 185 | ¢ 015901 180 | B 016222 22| B 016573 207 | A XX2054 29| D XX7034 216 | D 16054 37| A
14135 76| B 19772 29| B 011005 23] ¢ 012388 83| D 013254 172 | B 014401 24| D 015902 195 | ¢ 016225 195 | D 016593 22| A XX2063 197 | B XX7060 180 | A 16447 237 A
14187 78| B 19787 210 ¢ 011077 04| D 012395 25| B 013260 192 | c 014418 191 | A 015906 22| ¢ 016227 19 | D 016607 22| A XX2065 216 | A XX7063 25 | A 19496 28| A
14407 219 | C 19791 29| C 01173 74| B 0123% 205 | B 013266 21| b 014427 194 | B 015919 179 | B 016232 208 | D 016618 195 | A XX2071 23| D XX7100 201 | ¢ 006026 26| A
|29 2] € (D02 s o wiizE BB A s ZIv || A 013277 20 | 014432 187 | D 015920 195 | B 016242 23| ¢ 016632 23| D XX2074 27| B XX7113 217 | A 006028 26| C
(288 72| b (D8I 27| Wiz 20 || © i P D 013293 202 | 8B 014462 219 | B 015921 187 | A 016250 20| ¢ 016649 175 | B XX2088 176 | A XX7116 203 | B 006248 35| D
15037 Zi5]| © 19852 zh|| € Wil2E1 5] o Q12105 EE [ (€ 013295 182 | B 014468 26| A 015936 209 | B 016253 218 B 016650 187 | B XX2091 24| A XX7148 23| ¢ 006358 26| B
5572 &8 ]l 19839 243 || B Wil12E5 203 || A OIZNES 25 || A 013512 220 | D 014476 188 | A 015941 195 | B 016256 189 | D 016652 23| B XX2095 27| b XX7150 213 | A 006411 236 | B
16335 23| ¢ 19843 23| D 011381 78| A 012416 841 D 013513 188 | D 014701 19| D 015943 19 | A 016259 185 | A 016655 202 | ¢ XX2096 207 | D XX7152 179 | D 006508 27| ¢
16373 24| B 19864 20| A 011422 9] B 012423 04| C 013521 182 | B 014702 19 | c 015944 176 | A 016265 175 | ¢ 016665 182 | ¢ XX2141 172 A XX7207 178 | ¢ 008377 27| B
16486 27| D 19902 27| ¢ 011423 9] B 012443 03| B 013532 218 | D 014727 187 | B 015945 209 | 016269 206 | A 016681 28| A XX2142 173 A XX7214 234 | B 008465 28| B
16499 01| D 21052 20| D 011424 78| A 012464 219| D 013542 204 | C 014746 22| o 015955 189 B 016270 205 | A 016719 183 | A XX2148 173 A XX7229 179 | ¢ 008507 28| B
oy Zv| A 210 22| b Wiz 2| v Vi BB A 013564 209 | D 014757 24| ¢ 015960 179 | A 016271 192 B 016746 174 | D XX2149 172 b XX7253 21| c 008769 28| A
flo8sd g D 2110 Ziz| < Wiy (E0N IS vz 2o © 013568 175 | D 014762 195 | D 015986 198 | A 016272 198 | B 016756 77| XX2161 20| D XX7293 184 | 008770 28| A
5905 Zi)| Al 221N/ IS Wi LECH S Uiy ] € 013569 206 | C 014769 179 | A 016001 19 | A 016275 184 | A 016775 28| A XX2167 174 | D XX7392 28 | ¢ 009304 25| B
052 Zid || D 21117 7]l Wil 208 || A DIz 202 || A 013570 216 | D 014770 21| D 016002 175 | b 016278 199 | B 016789 230 | A XX2170 24| A XX7393 29 | D 009312 26| ¢
17047 206 | C 21139 212 D 011465 86| D 012575 25| A 013583 214 | D 014771 191 ¢ 016003 209 | B 016285 184 | A 016804 180 | ¢ XX2177 200 A XX8008 181 | B 009317 26| ¢
17049 205| B 21153 2131 A 011485 771 D 012580 841 D 013597 25 | ¢ 014772 19 | ¢ 016005 198 | ¢ 016290 23| D 016990 21| D XX2187 216 | D XX8009 180 | B 009350 35| B
17080 210 | A 21257 29| C 011492 83| B 012584 83| C 013599 179 | D 014793 209 | A 016010 195 | ¢ 016304 205 | 017011 197 | ¢ XX2193 23| A XX8020 172 | ¢ 009358 236 | B
17096 £1| D 21265 20| C 011498 83| B 012613 194 B 013601 219 | B 014801 203 | A 016020 73| ¢ 016312 185 B 017012 184 | B XX2194 B1| A XX8026 217 | A 009883 26| A
7113 Zh| A 2125 25 || A Wiz (7 S s ZiZ]| ® 013605 207 | A 014802 189 | B 016046 25| D 016317 19 | D 017016 27| A XX2199 27| o XX8033 182 | B 009893 35| ¢
(2085 2o € 208 2208 w78y LECH S A fei | B 013607 175 | 014803 203 | A 016047 207 | B 016320 172 A 017026 02| ¢ XX2239 186 | B XX8035 181 | A 010268 26| D
19036 28| A 2l i ® 1z 5]l ® Q2] sl © 013618 22| A 014813 208 | ¢ 016048 192 A 016321 211 | B 017030 204 | A XX2246 217 | D XX8052-25 | 175 | A 010845 37| ¢
19052 227 || A Zilats [ (€ Wil 74E Zie || D iZs7] 2l || € 013621 22 | B 014815 182 ¢ 016049 216 | B 016326 185 | A 017032 215 | A XX2250 205 A XX8052-35 | 175 | A 010990 26| D
19081 B5| A 82266 23| A 011758 204] D 012677 209 A 013636 200 | A 014819 19| D 016051 178 | D 016327 177 ] B 017033 210 B XX2494 23| A XX805245 | 175 | B 011304 28| B
19082 B5| A 002853 206 | B 011820 1921 A 012680 02| B 013647 189 | A 014837 183| D 016052 191 | B 016334 28| B 017035 23| ¢ XX2903 218 ¢ XX805260 | 175 | B 011734 27| D
19113 25| B 002981 29| ¢ 011838 19| D 012693 21| A 013659 22 | D 014844 202 | b 016053 174 B 016338 25| ¢ 017046 01| A XX3286 21| ¢ XX8058 180 | D 012279 27| B
19155 218 | C 003385 21| ¢ 011880 ] B 012696 27| D 013664 213 | B 014850 184 | C 016056 01| c 016349 24| A 019033 185 | B XX4242 175 | ¢ XX8063 179 | D 012535 28| C
19157 0| D J0ETE | o Iis30 N S vizrod e € 013670 19 | B 014853 01| B 016060 29| A 016355 72| ¢ 019083 28| D XX4327 172 A XX8077 226 | D 012732 35| B
(22 9| D 02/ 2| Wi ) b iz g | B 013673 176 | B 014854 19 | ¢ 016061 206 | B 016360 206 | A XX0233 210 b XX4434P1 | 206 | D XX8144 21 | B 013195 27| b
flenr Z5|| D 003942 1858(RNC w2y 508 (MD) Q12 Ziv || B 013677 25| D 014883 179 | ¢ 016062 197 | b 016361 174 | ¢ XX0387 202 | A Xx4434-P2 | 206 | D XX8195 186 | C 013567 237| D
1275 225 || D 050 (5 P W) 173 || D vz ZIZ |l 1 013685 199 | 014960 194 ¢ 016064 202 B 016362 23| ¢ XX10015 20| ¢ XX4434-P3 | 206 | D XX8221 185 | A 013691 235 | ¢
19260 216 | A 005329 79| A 011940 741 A 012823 22| A 013716 22| A 014964 194 | A 016066 193 A 016374 22| ¢ XX10087 31| ¢ XX4471 23| D XX8244-33 | 181 | D 014755 235 D
19333 23| ¢ 005355 1971 ¢ 011941 741 A 012843 26| C 013717 212 | B 014965 22| D 016067 190 | B 016381 28| D XX10138 220 | B XX4483 27| B XX8244-40 | 181 | D 014843 37| B
19341 20| A 005473 197 A ke 2131 D Lk 193] D 013719 19 | C 014966 02| ¢ 016069 216 | B 016398 173| D XX10192 205 | B XX4493 173 A XX824452 | 182 | A 015771 28| C
19343 219 | B 006369 24| C ke 211] D 012894 211 | A 013721 199 | A 014970 185 | D 016070 20| B 016403 207 | B XX10253 209 | D XX4509 22| A XX826025 | 182 | D 016054 27| A
(2250 Zig ]| ® 06518, = wiiers Z008(mE Uiz e A 013729 209 | B 014984 216 | 016071 180 | D 016405 174 | XX10312 177 ] B XX4559 22| B XX826035 | 182 | D XX2023 27| ¢
e ar]l € 0660 | € 0] (ECH S iz Eo| A 013733 208 | C 014987 176 | A 016073 197 B 016419 176 | XX10428 200 B XX4652 20| ¢ XX8260-40 | 182 | D XX2166 26| D
E03 ZE | B 006663 Za|| WilAvss Zu| B DI Ziz| € 013750 19 | D 015019 204 | D 016109 214 | ¢ 016420 173 | B XX10458 191 | A XX4678 207 | A XX8260-65 | 182 | A XX5269 25| ¢
107 (8 ]| € 00666 220 || 012064 2 || A UilZ: 2053 |I8G 013756 210 | D 015045 203 | ¢ 016123 213| D 016421 173 ] ¢ XX1527 209 | ¢ XX4771 25| ¢ XX8261 28 | ¢ XX8627 25| D
19409 210 D 006872 25| B 012062 81| B 012047 20| B 013757 29 | D 015138 23] A 016133 26| ¢ 016423 208 | ¢ XX1703 20| B XX4864 179 | B XX8315 191 | A
19457 205| D 007264 26| C 012096 201] A 012087 21| C 013772 234 | ¢ 015145 200 | D 016138 218 | B 016424 176 | ¢ XX2002 218 | A XX4937 28| A XX8316 214 | ¢
19492 03| C 007541 7] A 012098 2151 D 012988 98| B 013796 220 | A 015163 184 | C 016140 183 A 016426 77| ¢ XX2004 209 | A XX5045 27| XX8330 214 | B 003519 24| B
19493 24| B 007657 21| ¢ 012103 89| B e 99| A 013849 20 | 015172 209 | ¢ 016141 197 B 016427 74| XX2005 204 | A XX5067 21| B XX8337 19 | D 003542 29| A
e Z0CH 0 08360 Zio || © Wiz le7 || D iZED ez A 013929 25| 8B 015174 210 | ¢ 016149 187 | ¢ 016428 187 | XX2006 180 | C XX5079 205 | XX8339 174 | D 003979 23| B
(258 2o © Jo85es Zi| € iz Al UE0G A0 013953 230 | D 015184 182 | 016157 176 | D 016429 180 | A XX2007 180 | XX5113 26| A XX8355-100 | 188 | D 006364 240 D
(2559 2| A do8eos 28| A Wiz LN S UE0IY o) D 014085 27 | 8 015189 28| B 016160 29| A 016430 173 B XX2008 29| B XX5138 208 | B XX8355-40 | 188 | B 013452 24| B
19539 24| A 008702 186 | C 012116 23] B 013068 27| ¢
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REFERENCE INDEX: L m— e —— GLOSSARY OF TERMS

PROFILE NUMBER wakefield-vette wakefield-vette
Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row Extrusion/ | Pg. | Row
Heat Sink | No. | Loc. Heat Sink | No. | Loc. Heat Sink | No Loc. Heat Sink | No. | Loc. Heat Sink | No. | Loc. Heat Sink | No. | Loc. Heat Sink | No. | Loc. o
G LO SSARY 0 F T E RM S Emissivity - The ratio of energy emitted by an object to the energy
014270 239 | B XX7331 243 | D XX1194 248 | B XX4891 254 | B XX6533 256 | A 003537 265 | D XX6110 272 | A emitted by a black body at the same temperature. The emissivity of
014714 24| B XX8340 w | ¢ XX1645 28| D XX6203 2354 | C XX6981 21| D 013450 26| B XX6111 m | 8 The terms as defined below cross many scientific and engineering i:;?:llgstr gigigishizzggseﬂ?;gcg Zf:gjﬁgfgcze ;enxéuafeii :czo;?hed
015018 244 | A XX8382 240 | A XX1662 248 | C XX7030 255 | B XX6996 257 | A 014191 265 | D XX6115 272 | A boundaries relating to heat transfer, die casting, electrical, electronics, wood around 0.95 - P
015935 22| D XX9004 w2 | XX1714 249 | D XX7056 255 | D XX7075 26| C 014442 27| B XX6116 72| A and mtetChta)”iFa'li”F’UStrfieS”- As Sl%grf the,tirms a;et Eetngr?,“zfd andﬂq,ot Endothermic Abs.orb.s heat
meant to be Inclusive of a 0SSIDle variations O at detrinition within a - .
015956 24 | A XX1774 248 | B XX8088 53| B XX7093 258 | B 014779 267 | A XX6141 271| D particular industry P ; The dif bet " t or desired val dth
. rror - e difference between the correct or desired value an e
016036 240 | B MULTI CHANNEL XX2197 51| B XX7157 9| C 016235 2671 B xX6142 my C Accelerator - An organic compound which is added to an epoxy resin to actual reading or the value taken.
016145 29| ¢ 04842 246 | B XX2276 249 | B H-STYLE XX8029 256 | A XX10239 267 | D XX6143 271 | D shorten the curing time. Exothermic - Gives off or releases heat.
016313 244 | D 003230 245 | D XX3090 249 | ¢ 04530 260 | ¢ XX8073 256 | B XX3529 266 | A XX6144 271 | D : .
Adhesion - The state at which two surfaces are held togetherby External Resistance - A term used to represent thermal resistance from
016314 243 D 003295 245 B XX3213 251 D 05106 259 D XX8420 256 B XX3559-2 266 [ D XX6145 271 C |ntgrfac|a| forces which may consist of valence forces or interlocking a convenient point on the outside surface of an electronic package
016345 244 | D 006412 246 | D XX4201 248 | B 08073 256 | B XX9018 261 | C XX3560-2 266 | B action or both. to an ambient reference point.
016372 243 | D 007999 246 | A XX4450 248 | C 12277 260 | A XX3561-2 266 | C HOLLOW Adhesive - A substance which applied as an intermediate is capable of Flat Pac - An integrated circuit package having its leads extending from
016465 20| c 009146 45| XX4600 28| D 16340 259 | B DOUBLE-SIDED XX3849 25| 015346 72| o holding materials together by surface attachment. all four sides and parallel to the base.
016582 22| B 014324 247 | A XX4874 247 | D 17086 261 | D 04551 62| C XX4554 266 | A 015569 273 | A Ambient tegﬂperéture -Jhe avzrage or mean temperatk“’he %fthe FPM - Flow velocity in feet per minute.
surrounaing air or other medium comes in contact with the . R .
XX0236 242 A 014967 25| A XX6438-2 51| A 19103 260 | D 05013 262 | D XX5306 265 | C 017013 276 | B equipment o instrument under test. Gate Array - A semicustom product, implemented from a fully diffused
XX1007 238 | D 016333 247 | A XX7017 248 | ¢ 19429 260 | D 10498 62| B XX5311 266 | A XX5075 72| B Anodizing - To subject a metal to electrolytic action as the anode of a or ion-implanted semiconductor wafer carrying a matrix of identical
XX1020 241 | A 016503 247 | ¢ XX7072 249 | A 002863 258 | C 14056 262 | C XX5360 268 | A XX6164 272 | D cell ingord er to Jcoat with a protective or decorative film. gzgfi"g tcﬁgsxaar;fj”ﬁ?rﬁ% 'C:;'Umns with routing channels between
XX10222 238 | D 016529 246 | C XX7074 248 | D 003208 259 | ¢ 14714 62| B XX5730 265 | D XX6301 m| c Application Specific Integrated Circuit (ASIC) - An integrated circuit GPM - Volumetric flow rate in gallons per minute
XX1026 w3 | ¢ 016679 245 | C XX7108 251 | B 003539 57| B 19638 62| B XX5731 266 | C XX6302 272 | ¢ chip with personalization customized for a specific product. ) b o fsub dded
XX1055 2| c XX1112 26| B XX7109 250 | D 003572 27| C 19363 62| A XX5732 266 | C XX6303 72| o Personalization refers to the integrated circuit chip. Harf:'a‘s;(dch‘gs'i'\‘g ﬁ)g::‘;:n' O’test‘)rSct(‘;’:tcrilotrhr:'cﬁ'i;eg‘?eztc'ﬁ;;agcizznge
XX1063 239 | A XX3002 247 | A XX7330 250 [ A 003573 257 | C 21037 262 | C XX5733 267 | A XXB-1396 272 | C Array - A group of elements (pads, pins) or circuits arranged in rows or partin it. Y
columns on one substrate.
XX1073 24| ¢ XX3012 246 | D XX7332 250 | A 003663 258 | D 014879 262 | D XX5734 267 | B O e g Creut Heat - Thermal energy.
- Ication ecITIC Integrate Ircuit.
XX1076 24 | A XX3013 246 | D XX8014 251 | D 003731 260 | A XX4551 262 | D XX5735 268 | B MISCELLANEOUS pp p g . ‘ Heat Flux - The rate of flow of heat energy across or through a surface,
XX1077 244 | C XX3017 246 | C XX8131 250 | B 004591 258 | B XX5013 263 | A XX5736 266 | D 10233 275| B Bacll( Palnel -kA planar package complclmer:jt‘s holding plugggd—wgllower measured in watts/cm2.
evel package components as well as discrete wires and cables
XX1111 240 | A XX3022 246 | C XX8623 250 | C 005024 21| B XX8479 262 | A XX6351 268 | A 10593 275 | ¢ interc%nnefting thgse Somponents Heat Sink - A heat transfer component to which electronic components
XX1284 239 | B XX3047 245 | C 005207 261 B XX7151 268 | B 13319 274 | B B L h d id | hibiting bright id or their substrate or their package bottom are attached. This is
XX1327 23| B XX3050 25| D T_STYLE 005511 57| D MOUNTING SHELF 15569 74| ¢ e p:g:{r;tﬁfgsurm“” s stupid people prohibiting bright ideas usually a heat conductive metal with the ability to rapidly transmit
XX1351 w1 | ¢ XX4617 26| B 12230 254 | A 005821 259 | A 05040 263 | A POWER MODULE 16035 274 | D Braze - Aot form ('j between two different materials by formation of heat from the generating source.
D B ze - I Ol e WO dl a 1a 0 atl a i
XX1353 239 [ D XX4643 25| D 14102 255 | D 005875 256 | D 14203 264 | C 02726 268 | D 16517 276 | A “quidjat the interface Y Hea;,T Latnsfer - Tthe P;OCEES zf thfelrma! energy tﬂoatl n’\% from af ltDOdy I9f
. Igh temperature to a body of low temperature. eans of transrer
XX1354 239 [ A XX4645 245 | B 14378 22| ¢ 005984 259 | ¢ 16300 24| B 13444 268 | C 19614 274 | B Ceramic - Inorganic, nonmetallic materials such as alumina, berylia, are: conduction, convection, and radiation.
XX4917 246 | A 14369 253 | D 006064 57| ¢ 16350 264 | A 14703 269 | B 16921 274 | B or glass-ceramic, whose final characteristics are produced by Injection - The act or process of forcing molten metal into a die.
XX1371 242 | D XX5060 247 | B 14410 255 | D 006393 257 | B 16464 265 | A 16558 269 | C 16523 275 | C subjection to high temperatures. Often used in forming ceramic . . o . .
substrates for packaging semiconductor chips. Integrated Circuit - A microcircuit consisting of interconnected
XX1409 29| ¢ XX5541 247 | B 15299 253 | D 006679 256 | D 19027 263 | A 17111 269 | D 16925 275 | B ‘ na : ' . elements inseparably associated and formed in situ on or with a
XX1452 20| B XX5959 45| B 16302 255 | A 006748 20| A 19856 265 | A 013698 268 | D 17010 275| D CFM - The volumetric flow rate of a liquid or gas in cubic feet per minute. single substrate to perform an electronic function.
XX1453 239 B XX7055 247 C 19670 256 A 006821 261 C 008999 263 C 016988 269 A 17013 276 B Chemical‘Treatment -The pro'cess of treating a clean surfape by Interface - The boundary between dissimilar materials, such as between
XX1459 242 | D XX7084 245 | A 16834 255 | ¢ 008266 57| B 014264 264 | A 017003 269 | C 18357 274 | D Cheli“',ctar']mﬁans- Thi, Ch‘im'iﬂ'] nature of the substance s altered to a film and substrate, or between two films.
make It nNi, receptive to aanesion.
XX1502 23| ¢ XX8182 27| B 19020 255 | A 008889 258 | D 014313 264 | D XX16104 268 | C 18395 276 | A Chio-Th & yd c:) v leadless f ¢ an electroni Internal Resistance - A term used to represent thermal resistance
XX1546 239 D XX9014 26| A 19342 253 | D 008890 259 | A Xx10323 | 264 | XX5315 28| D 18436 73| D P - The uncased and normaty 'eadiess form of an electronic from the junction of a device, inside an electronic package, to a
component part, either passive or active, discrete or integrated. Also convenient point on the outside surface of the package. (R. )
XX1551 21| ¢ 21103 254 | D 008891 261 | A XX1753 263 | D XX5655 269 | C 18453 275 | D referred to as die. o ] o i
1552 | ¢ A A W TY 21104 255 | ¢ 010088 57| A XX2159 63| ¢ 5714 268 | C 18457 4| ¢ Chip Carrier - A special type of enclosure or package to house a "'d'rt:S}sstgL“tt'f‘i’nqsfﬁr application to base metal to produce corrosion
XX1881 21| D GRAL MOUNTING FEET 005008 22| B 010663 260 | B XX4336 263 | B XX7091 269 | B 18546 275 | A semiconductor device. It has electrical terminations around its Leadless-Chip Carrier (LCC)- A surf ed package havi
erimeter, or solder pads on its underside, rather than an extended eadless-Chip Carrier - Asurtace mounted package having
XX2058 245 [ A 16493 251 | C 005651 253 | A 010803 57| B XX4478 24| B XX7092 269 | B 19253 3| ¢ Ead neter, or plug_inppins. metalized contacts at ts periphery (rather than wire leads) which
XX2558 238 | ¢ 16494 251 | C 006639 252 | D 010839 258 | B XX4760 264 | C XX7300 269 | A 19257 275 | A , ] - ) are soldered to metalized contacts on the printed circuit board or
XX4306 20| D 16770 29| D 009100 253 | A 013437 259 | A XX4878 23| B XX8110 269 | A 19384 276 | A Ch"°hmatef A conversion dcoat'”g consisting of trivalent and hexavalent substrate.
chromium compoundas.
XX4319 240 D 17091 252 | A 009170 252 B 013959 261 A XX5568 263 C 19487 274 | C Coefficient of Th P IE ion (CTE) - The ratio of the ch . Maximum Operating Temperature - The maximum temperature at
oerricient o ermal expansion - eratio O e change in H i i
XX4425 220 | A 19404 20| C 009212 x4 | C 015671 38 | XX6112 264 | A FORCED CONVECTION PH18340 74| dimensions to the chanpge in temperature per-unit starting Iegngth which a heater, sensor, device, or instrument can be safely operated.
XX4502 21| A 19456 248 | A 009284 252 | A XX10202 258 | A XX6183 263| D 14263 270 | A 19549 275| B usually expressed in cm/cmeC. Multichip Module (MCM) - A module or package capable of supporting
XX4562 w2 | A 19834 250 | D 009319 254 | B XX1157 259 | D XX6201 24| B 14342 70| B 19754 74| A Conduction - Thermal transmission to heat energy from a hotter region Se"e@' chips ona single package. '
XX4563 41| D 000806 250 | D 009321 53| ¢ XX1244 258 | D XX6211 24| D 14499 71| A 19755 23| D to a cooler region in a conducting medium. NIST - National Institute of Standards and Testing.
XX4618 243 A 002756 249 B 009891 253 A XX1245 261 A XX7009 263 D 14483 271 A 19756 273 D Conductive Adhesive - An adhesive material, usually epoxy, that has 0.D. - Outside diameter.
XX4670 23| B 006242 51| A 011300 54| A XX1251 62| A XX7037 63| B 14711 1| B 19757 73| ¢ metal powder added to increase electrical conductivity. Usual Peel Strength (Peel Test) - A measure of adhesion between a conductor
XX4671 43| 009238 249 | D 012176 52| A XX1273 260 | D XX7046 265 | A 19473 270 | A 19758 74| A conductor added is silver. i‘gg;gftzlr‘zﬁrtﬁ:-s L’g‘iﬁ;ﬁi‘;ﬁgrgg;r::/?nbytr?:gg‘r%ef;rrgeii'pee‘%dthe
XX4721 238 | D 013782 51| A 012232 252 | B XX1541 261 | ¢ XX7089 64| D 19535 271 | B 19857 275 | A c°"‘r’eeg9;'g't‘h‘rzrag”hs’:'r;%°2 ‘g’fntq':jr.m;' E“S;ggsfg‘?rrg ra h:ttéfrtoa cooler ok APl H o 6 hereby chi 9 'I g
Y I u VI ium, su 1 W, B ICK-And-Place - e manu acturlng process wnerepy cnips are se ecte
XX4753 21| B 013838 250 | B 012678 255 | A XX1637 57| D XX1040-P1 | 269 | D 19866 275 | D COFP - Ceramic Quad Flat Pac. and placed on the correct substrate site in preparation for joining (or
XX4865 29| ¢ 013994 250 | ¢ 012709 252 | D XX2131 21| B PRESS PACK XX1040-P2 | 270 | B 19954 275 | ¢ interconnecting) the chip to the substrate
Cure Time - The interval of time from start of reaction to the time at
XX4920 240 | ¢ 014214 249 [ A 013563 252 | D XX2726 260 | ¢ 05730 265 | C XX1243-P1 | 271 | A 21074 73| ¢ ! e : y : ) in-Gri i i
which specified properties of the reacting thermosetting plastic or Pin-Grid Array (PGA) - A package or interconnect scheme featuring a
XX5036 241 B 014282 251 B 014265 253 | C XX3057 261 D 12573 266 | D XX1243-P2 270 | C 21226 274 | A rubber composition is reached. For materials which react under multlplluty of p]ug-m type electrical terminals arranged in a pre-
XX5052 42| B 014285 249 | B 014278 255 | B XX3547 260 | ¢ 15779 265 | B XX1288 270 | ¢ 21232 274 | D the conditions of mixing, the start of reaction is the time of initial described matrix format or array.
XX5057 21| C 014343 247 | D 014345 254 | B XX4005 259 | B 15781 266 | B XX1320 270 | C XX1290-P1 | 273 | A exposure to the conditions necessary for reaction to occur. PQFP - Plastic Quad Flat Pac.
XX5061 242 | B 014344 247 | D 014763 254 | D XX4051 259 | B 16714 267 | C XX1961 269 | D XX1290-P2 273 | B Curing Ager!t - An inorganig or organic compound which initiates the Pressure Sensitive Adhesive - Attachment of materials by means of
XX5166 241 B 014428 49| 015067 253 | ¢ XX4101 58| C 16900 28| B XX2301 270 | A X1290-P3 | 273 | B polymerization of a resin. ajﬁSt?'“Ed force at the desired contact area through use of an
2 q i i i adnesive.
XX6520 22| A 014712 28| A 015108 255 | ¢ XX4226 259 | D 16901 268 | B XX6051 270 | D XX5049 273| B CUStf;m Design - tA forcfi“ of design in Wf;('Ch the choice anbdtafré;ngezﬂént v g | o " st the end of
of components and wiring on a package may vary arbitrarily within Protection Head- An enclosure usually made out of metal at the end o
XX6980 23| A 014751 248 | A 015295 22| ¢ XX4511 258 | A 17117 267 | D XX6052 270 | D !
tolerances from a regular array. a heater or probe where connections are made.
XX7013 41| D 014820 250 [ A 015765 254 | C XX4666 260 | B 19472 268 | A XX6061 270 | B . . oo o ) ) P i
Die Casting - A process in which molten metal is injected at high velocity PSIA - Pounds per square inch absolute. Pressure referenced to vacuum.
XX7019 244 | D 014915 250 | B 015918 22| ¢ XX4701 57| D 19543 265 | B XX6071 270 | D and pressure into a mold (die) cavity. ) )
W zil || A WilEET 2| P WilEi7E Zhl A sy 28 || A 151807 27| € Dielectric - Insulating film. Material that does not conduct electricity. :IdG-a»tl?z:ni;per :;iredmih 8age: :rerz.:tsurenre:frsn::d Fo:w::criessure.
XX7051 23| A 016922 51| 016853 253 | B XX5167 256 | D 19613 267 | A MODULAR S . lation - The combined process of emission, transmission, a
e Y S Dual-in-Line Package (DIP) - A package having two rows of leads absorption of thermal energy between bodies separated by empty
XX7057 24 | ¢ 019133 27| XX4220 254 | D XX5183 256 | ¢ 19688 267 | D XX6031 2711 | ¢ extending at right angles from the base and having standard pin space.
XX7070 240 | B XX1024 249 | A XX4228 253 | B XX5195 256 | C 19732 265 | B XX6032 271 B spacings between leads and between rows of leads. Reliability - The probability of survival of a component, or assembly, for
XX7134 239 | D XX1025 249 | C XX4477 255 | B XX5313 260 | B 21415 267 | C XX6102 272 | B EMI - Electromagnetic interference. the expected period of use.




GLOSSARY OF TERMS

Resin - A term used for an organic polymer that when mixed with a
curing agent crosslinks to form a thermosetting plastic.

Resistance - The property of a conductor that opposes the flow of
current by dissipating energy as heat. In packages, it causes voltage
and current loss in signal and power distribution systems.

SCR - Silicon controlled rectifier.

Shrinkage - The decrease in volume, or contraction of a material by the
escape of any volatile substance, or by a chemical or physical change
in the material.

Single-in-Line (SIP) - DIP-like package with single line of leads as
opposed to two for DIP.

Solvent Cleaner - The process of removing soil from a substrate surface
with an organic solvent. The solvent cleaning process does not alter
the substrate physically or chemically.

Specific Heat - The ratio of thermal energy required to raise the
temperature of a body 1° to the thermal energy required to raise an
equal mass of water 1°.

Storage Life - The period of time during which a packaged adhesive
can be stored under specific temperature conditions and remain
suitable for use. Often called “Shelf Life.”

Surface Mount Technology (SMT) - A method of assembling hybrid
circuits and printed wiring boards, where component parts are
mounted onto, rather than into, the printed wiring board, as in the
mounting of components on substrates in hybrid technology.

Tack (Green Strength) - The property of an adhesive that enables it to
form a bond of measurable strength immediately after adhesive and
adherend are brought into contact under little or no pressure.

Tape Automated Bonding (TAB) - The process where silicon
chips are joined to patterned metal or polymer tape using
thermocompression bonding, and subsequently attached to a
substrate or board by outer lead bonding. Intermediate processing
may be carried out in strip form through operations such as testing,
encapsulation, bum-in, and excising the individual packages from
the tape.

TCE - Temperature coefficient of expansion.

Temperature, Curing - The temperature at which an adhesive or
assembly is subject to curing.

Temperature Cycling - An environmental test where the film circuit is
subjected to several temperature changes from a low temperature
to a high temperature over a period of time.

Thermal Conductivity - A measure of a material's ability to conduct
heat; physical constant for quantity of heat that passes through
unit volume of a substance in unit of time when difference in
temperature of two opposite faces is unity.

Thermal Cycling - A method to impose cyclical stress on an assembly of
microelectronic components by alternately heating and cooling in an
oven. Itis used for accelerated reliability testing of assemblies.

Thermal Expansion - An increase in size due to an increase in
temperature expressed in units of an increase in length or increase
in size per degree.

Thermal Gradient - The plot of temperature variances across the bulk
thickness of a material being heated.

Thermal Mismatch - Difference in thermal coefficients of expansion of
materials which are bonded together.

Thermal Resistance (°C/W) - The opposition offered by a medium to
the passage through it of thermal energy.

Thermocouple - The junction of two dissimilar metals which has a
voltage output proportional to the difference in temperature
between the hot junction and the lead wires.

Thermoset - Material that will undergo or has undergone a chemical
reaction by the action of heat, catalyst, ultraviolet light, etc., leading
to a relatively infusible state.

Transistor Outline (TO) - Industry standard package designation
established by JEDEC of the EIA.

Trim Die - Die for shearing or shaving flash from a casting. Either the die
is forced over the casting, or the casting is forced through the die.

Viscosity - A measure of the resistance of a fluid to flow or the internal
friction within the body or fluid.

Working Life - The period of time during which a liquid resin or
adhesive, after mixing with a catalyst, solvent, or other compounding
ingredients, remains usable. Also known as “Pot Life".

Zero-insertion-Force Connection (ZIF) - A form of connector that
allows the connector pins to be brought together under very low
force, then wiped and pressed together during cam activation. Low
insertion force is LIF.
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