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CALMARK"

(almark, the home of the Card-Lok, designs and manufactures Water Segment — a global leader in providing innovative products and
rugged printed circuit board quides, conduction frame assemblies and systems used world wide in the movement, treatment, storage and
extractors for use in non-benign - airborne, shipborne, and rugged land enjoyment of water.

transportation - environments.

Equipment Protection Segment — is a leader in the global enclosures
Today, Pentair markets the Calmark brand of products along with Birtcher™  market, designing and manufacturing standard, modified, custom, thermal
globally and Schroff® in the Americas, while complimenting these standard ~ enclosures that house and protect sensitive electronics and electrical
product brands with its own customer-specific enclosure capabilities. components.

Pentair brands are market specific (see below) and are complimented by
Pentair is a manufacturer of standard, modified standard and customer the groups’thermal division which supports all markets.
specific enclosure systems: capabilities range from backplane design, to
NEBS enclosures, to outdoor (Telecordia compliant) aluminum enclosures,
to high volume stamped chassis, and systems integration.

Pentair, Inc. (PNR-NYSE) is a highly successful, diversified corporation
consisting of two core business goups.

PENTAIR
|

EQUIPMENT PROTECTION WATER SEGMENT
SEGMENT

|

ELECTRICAL, INDUSTRIAL
& COMMERCIAL

THERMAL ELECTRONICS

MARKETS MARKETS
MARKETS

Schroff’

| |

BIRTCHER" CALMARK"
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NPI Steel  Aluminum Backplane Chassis Stamping Testing  Finishing System Capacity
Outside ~ Design  Assembly Integration (SQ FT)
Plant
En’;j’:“n N v v v v v v level 104 | 113000
Hlinois v v v v v v Level 1o 4 35,000
Minnesota v v v v v Level 1102 945,000
Califomia v v v Level 1102 50,000
Brazil v v v v v v Level 1 1o 4 170,000
Mexico v v v v v Level 1102 250,000
China v v v v v v v Level 1103 220,000
Jopan v v v v v Level 1103 40,000
Germany v v v v v v v/ Level 1 fo 5 577,000
France v/ v/ v v v/ v/ v/ Level 1103 205,000
Poland v v v v v v Level 110 3 110,000
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CALMARK" election Guide

Product |3or |Actuation |Profile Width (nominal)x |Profile Height |Length Approximate | Recommended
Series 5pc. Relaxed Height (max) Expanded (min) Clamping Torque Setting CciD
(min) Force?N(lbs) | N-cm (in-lbs)

223 5 Screw 5.72(.225) x 6.86 (.270) 8.26(.325) 71.12(2.80) thd limited

224 5 Screw 5.33(.210) x 7.24(.285) 8.64(.340) 71.12(2.80) thd limited

225 3 Screw 5.72(.225) x 6.86 (.270) 8.26(.325) 54.61(2.15) 489(110) 68 (6) 84103 59590
£225 3 Screw 5.72(.225) x 6.86 (.270) 8.26(.325) 71.12(2.80) 489 (110) 68 (6)

1225 3 Lever 5.72(.225) x 6.86 (.270) 8.26(.325) 54.61(2.15) 533(120) N/A

226 5 Screw 5.72(.225) x 6.86 (.270) 8.26(.325) 121.92 (4.80) 800 (180) 68 (6) 89064 59789
230 3 Screw 5.59(.220) x 5.72 (.225) 6.99(.275) 54.61(2.15) 489(110) 68 (6) 84103 59590
231 5 Screw 5.59(.220) x 5.72 (.225) 6.99(.275) 121.92 (4.80) 800 (180) 68 (6) 89064 59789
235 3 Screw 5.84(.230)x7.32(.288) 8.64 (.340) 71.12(2.80) 445 (100) 68 (6)

236 5 Screw 5.84(.230) x 7.32(.288) 8.64(.340) 147.32(5.80) 800 (180) 68 (6)

240 3 Screw 6.10(.240) x 4.57 (.180) 5.59(.220) 54.61(2.15) 489(110) 68 (6) 84103 59590
245 3 Screw 6.60 (.260) x 6.86 (.270) 8.26(.325) 54.61(2.15) 622 (140) 113 (10) 59590
250 3 Screw 9.53(.375)x9.78 (.385) 11.94 (.470) 63.50 (2.50) 1111(250) 227 (20) 59590
255 3 Screw 12.70 (.500) x 11.68 (.460) 15.24 (.600) 54.61(2.15) 1778 (400) 351(31) 59590
260 5 Screw 6.35(.250) x 6.26 (.270) 8.26(.325) 54.61(2.15) 1778 (400) 68 (6) 89024

261 3 Screw 6.35(.250) x 6.26 (.270) 8.26(.325) 54.61(2.15) 667 (150) 68 (6) 59789
1260 5 Lever 6.35(.250) x 6.26 (.270) 8.26(.325) 54.61(2.15) 556 (125) N/A 59789
LE260 5 Lever 6.35(.250) x 6.26 (.270) 8.26(.325) 54.61(2.15) 556 (125) N/A 59789
263 5 Screw 6.35(.250) x 7.44(.293) 8.89(.350) 54.61(2.15) 1778 (400) 68 (6)

264 3 Screw 6.35(.250) x 7.44 (.293) 8.89(.350) 54.61(2.15) 667 (150) 68 (6) 59789
265 5 Screw 5.72(.225) x 5.84(.230) 7.37(.290) 54.61(2.15) 1556 (350) 68 (6)

266 3 Screw 5.72(.225) x 5.84 (.230) 7.37(.290) 54.61(2.15) 600 (135) 68 (6)

267 5 Screw 6.35(.250) x 5.00 (.197) 5.99(.236) 54.61(2.15) 1556 (350) 68 (6)

280 5 Screw 9.27 (.365) x 9.65 (.380) 11.68 (.460) 60.96 (2.40) 3334(750) 227 (20) 59789
281 3 Screw 9.27 (.365) x 9.65 (.380) 11.68 (.460) 60.96 (2.40) 1245 (280) 227 (20)
Channel-Lok

Product [3or |Actuation | Width x Height (max) Board Thickness Length’ Approximate | Recommended
Series |5pc. (min) Clamping Torque Setting
Force:N (lbs) | N-cm (in-lbs)

227 3 Screw 12.57 (.495) t0 8.89 (.350) 1.14(.045) t0 2.62 (.103) 76.20 (3.00) 489 (110) 68 (6)

228 5 Screw 12.57 (.495) t0 8.89 (.350) 1.14(.045) t0 2.62 (.103) 101.6 (4.00) 801(180) 68 (6)

Product Series| Material Conductive | Application Board Thickness Length' (min) UL rating

125/126 R Yes Sheet Metal 1.6 (.063) & 2.4 (.094) 31.75(1.25) t0 311.15(12.25) N/A

165/166 BeCu Yes Sheet Metal | 1.6 (.063) & 2.4 (.094) 31.75(1.25) t0 311.15(12.25) N/A

NW125/NW126 | (R Yes Cold Wall N/A 31.75(1.25) t0 311.15(12.25) N/A

NW165/NW166 BeCu Yes Cold Wall N/A 31.75(1.25) t0 311.15 (12.25) N/A

120 Nylon No Sheet Metal 1.6 (.063) & 2.4 (.094) 101.60(4.00),152.40(6.00),177.8(7.00),215.90(8.50),241.30(9.50) V-2 (V-0 available)
(120 Polycarbonate | Yes Sheet Metal | 1.6 (.063) & 2.4 (.094) 101.60(4.00),152.40(6.00),177.8(7.00),215.90(8.50),241.30(9.50) V-2 (V-0 available)
Product | Material Function®| Mechanical | Board Thickness | UL Rating Product| Material |Function®| Mechanical| Board Thickness
Series Advantage Series Advantage

107 Glassfilled Nylon | 1&E 451 A gggﬂ & V-0 10735 | A I&E 551 1 %?gg; 24(090) &
10710 | Glass-filled Nylon 1&E 3311 12?4({.)(?93‘1)& V-0 0750 | A \&E 15 ; :g E?gg; 24(094) &
10720 |GlassfiledNylon | LEGL | 4511 e gggi} & Y\fo wailabe) P oE a1 18 E?gg; 24099 &
107-30 Glass-filled Nylon 1&E 5.5:1 11 66((;)6633))& V-0 107-55 ul \&E 80 13 E?gggl 2.4(094) &
107-40-3 | Glass-filled Nylon 1&E 4.5:1 24103 (094t0.125) V-0 : 61063, 24 (0908

- - 107-73 | Al lLE&L 4.2:1 32(125)
Glass-filled Nylon 1.6(.063), V-0 (Inserter
10770 | Latch- Nylon LE&L | 451 5421 Eogg & \Elx;r?g?crzl | P el | 70 ; :g E?gg; 240094 &
109 | Mo |E 45 I

1-Other assembly lengths available upon request 2-Clamping forces based on Chemical Film Option — Other finishes and options will yield different results
3-101 available in 1.6 (.063) only 4-Function: E=Extract I=Insert L=Latch or Lock 5-Units are metic (inch)
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Finish & Plating

The Calmark product line offers a wide variety of standard finishes for products. Most of the components are made of aluminum or stainless steel.
The standard finishes are:

For Aluminum, standard finishes include: For BeCu, standard finishes include:

« Chemical Film per Mil-DTL-5541 Type 1 (non-RoHS) Class 1A or 3, Gold « Tin Plate per Mil-T-10727 Type |, Bright

« Chemical Film per Mil-DTL-5541 Class 3, Type |, Gold for Shafted Products « Nickel Plate per QQ-N-290 Class |, Grade F

« Chemical Film per Mil-DTL-5541 Class 3, Type Il, Clear « Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright

« Black Anodize per Mil-A-8625 Type I, Class 2 « Zinc Plate per ASTM-B633 Type Ill (Clear), SC1

« Hard Black Anodize per Mil-A-8625 Type "I, (lass 2 For Nylon card guides and extractors:

« Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright « Color coding is available for Natural/White card guides and extractors
For Stainless steel, standard finish is: « Standard colors are BLK and Natural; other colors avalailable upon

« Passivation per AMS 2700 request

RoHS - Restriction of Hazardous Substances

The Calmark product line offers several product configurations to meet the requirements of the European Directive 2002/95/EC for Restriction of Hazardous
Substances. This European Directive affects primarily the aluminum components that are finished with a gold chemical film process. This process uses a
hexavalent chromium (Cr+6). An option for clear chemical film process using a trivalent chromium (Cr+3) has been added for those needing to meet this
requirement. Contact one of our applications engineers for more details regarding the RoHS requirements of specific items.

DFARS 252.225-7014 & Alt 1. Preference for Domestic Specialty Metals Clause

(almark products can support the needs of Prime Contractors and Subcontractors supplying product to the DOD, particularly the Preference for Domestic
Specialty Metals Clause. This clause is applicable to DOD Prime Contract Awards exceeding the simplified acquistion threshold, of products, components and
assemblies for use in Aircraft, Missile and Space Systems, Ships, Tank and Automotive Items, Weapon Systems or Ammunition. For the Calmark product line,
this affects the hardware, components and materials that are made of stainless steel. At the time of this writing, all COTS items which include all part numbers
configurable in this catalog are exempt from the Preference for Domestic Specialty Metals Clause for Prime Contract Awards after October 25, 2007. Fastener
DNAD waivers are also available for Prime Contract Awards between April 10, 2007, and July 26, 2008. There are many other exemptions available.

We recognize that each of our customers has a different method for handling this requirement, so we have implemented a process that we feel will handle the
great majority of our customers’ requirements. Because at this time, the Class Deviations are not retro-active, in order to best respond to your needs, we do
require that all quotations and purchase orders note this requirement along with the Prime Contract Number. We do charge for a si?ned DFARS 252.225-7014
& Alt 1. Statement Sheet that must go along with your order. For those customers that can use the COTS exemption, we offer free of charge documents that
you can download from our website. The Product Sheets will indicate from the Statement Sheet which statement applies for your product of interest. If these
documents meet your needs, please indicate this in your quotation or P.0. Of course, for those customers that need a signed Statement Sheet, we can also
accomodate this requirement at an additional fee.

DSCC - Defense Supply Center - Columbus

(almark also provides as a standard offering products that meet many of the specifications defined by Defense Supply Center — Columbus.

(almark has incorporated the DSCC part numbers as a standard product offering to get the proper specification requirements by the addition of a“CM-"
prefix to the DSCC part configuration for our internal part number system. The DSCC part number will be part of the description.

All part numbers defined in the DSCC specifications are considered COTS items for Calmark.

Design Flexibility - Common Modifications

The Calmark product line offers an extremely broad range of configurations, not all of which are detailed in this catalog. Calmark is set up to handle these
requests. Contact one of our Applications Engineers and a unique part number will be assigned for you for a product that meets your specification. Some of
the modifications available include:

-7 and 9 or more wedge segments - Different lever lengths than those offered in the catalog
« Lengths outside of our standard catalog product offering - Different hardware than standard offering including screw threads, thread-
« Relocation or addition of mounting holes locking mechanism and bonded washers
- Tapped holes other than the standard catalog product offering - Secured wedges
« Screw head activation different from M2.5 and 3/32 hex socket « Ejection feature simillar to E225 may be implemented on other
« Specificindividual wedge dimensions different from the Series profiles
catalog offerinfg - Modification of extractors
« Replacement of split washers with Belleville washers « Hot stamp of plastic parts to your requirements
- Materials with different alloys from the catalog offering « Silkscreen per your requirements
- Different finish from those offered in the catalog « Add chamfers

Our applications engineers can help you specify a cost effective design that will work for your application. The catalog offers the configurations that
meet most applications, but if you don’t see what you're looking for in the catalog, please call us. Odds are, we've already done something very similar.

www.calmark.com « 800-854-7086 n
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Conduction Cooled Assemblies consist of
a conduction cooled frame, backing plate
or backing strips, extractors and wedge
clamps. They are designed for circuit boards
requiring cooling in severe environments
where convection cooling is not practical.
The assembly also provides needed
structural support of the plug-in module
during extremely high shock and vibration
applications. Optional configuration for
compliance to IEEE 1101.2 and VITA 30.1.

(almark offers a standard design that
takes the guesswork out of the perimeter
of the assembly. The component area can
be customized to match your board and
application.

FEATURES

- Conduction frames available in 3U
or 6U, VME or cP(l based designs

« (an accommodate ccPMC or XMCs

« Extractors provide ample force to
disengage board connectors

- Available in Black Anodize, Chem
film or Electroless Nickel plating for
excellent corrosion resistance

+ 6061-T651 aluminum provides
high thermal conductivity as well as
lightweight support

« Locking Helicoils secure board Extractor

fasteners in extreme vibration
environments

« High performance five piece wedge
clamp provides high clamping force
with even pressure distribution for
low thermal resistance

« Frame and backing plate are each
machined from a solid piece to
assure high heat transfer and
structural integrity

« Custom silkscreen available

ACCESSORY

« (ode Keys prevent VME64x
Conduction Cooled Assemblies
from inadvertent insertion into the
wrong slot

duction Cooled Assemblies

Custom Conduction Cooled Frames

Wedge Clamp

Conduction Cooled Frame

Free Connector (P)

Coding Keys

Plug-in
Module

Backing Plate
Wedge Clamp

89090687

3U and 6U designs are avalable with compliance to [EEE 1101.2 and VITA 30.1 specifications.

Conduction Cooled PMC modules can be incorporated per VITA 20.

www.calmark.com « 800-854-7086



Conduction Cooled Asse

CALMARK"

.
>3
88888 g 2 =
v B a g g
RRTS 8 o = Iy g
IR 2 S = b 2]
———— ~ = o <t O m
‘/ \ \ \ \ Y 1115]
] 5] o ) o1——0.000
- 538(212]
\y0ge b 1461057
ol——444511.750]
o o ol 88.90[3.500]
45701801 |
233.35[9.187]
BOARD DIMENSION & S ol 13335 [5.250]
267[105] L o ol 177.80[7.000]
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BOARD DIMENSIONS

Part Number Code
Conduction Cooled Assemblies
B 3 V

Version
3U 3
6U

VME (1101.2)
cPCl (VITA30.1)

XXX
PMC

Center rib location (mm.m)
PMC for ccPMC mounting

Gold Chemical Film Finish

XXX

or choose from Finish Table

B16

Backing Thermal strip 1.6mm
Backing Thermal strip 2.4mm

B24

Backing Plate 1.6mm

P16

P24

Backing Plate 2.4mm
Latching Extractor handle

L

no latching

[blank]

Part Number Code Example:
(CB3VPM(BP16L

Conduction Cooled Assembly 3U VME designed with ccPMC mounting, black
anodized, with 1.6mm backing plate and latching extractors

FINISH TABLE
Code
Letter Finish
“G"” Gold Chemical Film per Mil-DTL-5541 Class 1A, Type 1
“R"” Clear Chemical Film per Mil-DTL-5541 Class 3, Type Il
“cc” Clear Chemical Film per Mil-DTL-5541 Class 1A, Type Il
“g” Black Anodize per Mil-A-8625 Type Il, Class 2
“N” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright

www.calmark.com « 800-854-7086
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(almark has the answer for those

IEEE 1101.10 applications with keying
requirements, but do not have front panels.
|EEE 1101.70 specifications provides a
method for keying slots using programming
keys inserted into the front panel assembly
and card guide.

Conduction Cooled Modules used in military
and ruggedized systems do not use this front
panel system. VITA 1.6 standard provides a
method of keying for these types of systems.

FEATURES

« Complies with ANSIVITA 1.6 Standard

+ Gold or Clear Chem Film aluminum
bracket

- 6 configurations per coding bracket set

- 36 configurations in a 6U conduction
cooled application

+ Upto 1296 Keying combinationsina 6U
non-conduction cooled application

« Complimentary mounting hardware
included

CODEKEY BRACKETS
Material:

Aluminum Alloy
6061-T6 QQ-A-200/8

Finish:
Mil-C Class 1A, Type 1, Gold or
Mil-DTL-5541 Class 3, Type Il, Clear

CODE PINS
Material:

Austenitic Stainless Steel
Finish:

None

WEIGHT
100 pcs. = 0.32 Ibs.

onduction Cooled Keying

Coding Keys

Plug-In Module
Free Connector (P)
Fixed Connector (J)

Coding Keys

Backplane shown - without JO for clarity

- www.calmark.com ¢ 800-854-7086



VITA 1.6 Conduction Cooled Ke CALMARK"

CD key pair AD key pair AC key pair ZA key pair ZC key pair ZD key pair

The drawings above are representative of the J32 and P32 configurations. JO1 and P01 are mirror images.

Samples of coding key usage

CCKPO1-AD CCKP32-ZD CCKPO1-2ZC CCKP32-CD CCKPO1-ZA CCKP32-AC
mates with mates with mates with mates with mates with mates with
CCKJO1-AD CCKJ32-ZD CCKJO1-ZC CCKJ32-CD CCKJO1-ZA CCKJ32-AC
Part Number Code Also available in Kit Form (see
Conduction Cooled Keying contents example below)
K x x - x -x-Xx CCK-KIT  x x|
Board or Backplane Keying Configuration
Free Connector: P
Fixed Connector: J . e
1C ZC
Connector End ) ZD
01 01 AC AC
32 32 AD AD
Keying Configuration ) cD
o o Thread Type
I zC Metric 2.5mm x .45 thread: [Blank]
D ZD Imperial 2-56 thread: -1
AC AC Imperial 2-56 locking helicoil: -2
é\:)) QDD Metric 2.5mm x .45 locking helicoil: -3
Example of Kit Contents:

Thread Type P
Metric 2.5mm x .45 thread: [blank] CCK-KIT-ZA
Imperial 2-56 thread: 1 Qy Item
Imperial 2-56 locking helicoil: 2 1 (CKPO1-ZA
Metric 2.5mm x .45 locking helicoil: 3 ! (CkJo1-ZA

A 1 (CKP32-ZA
Finish Type 1 (CKI32-ZA
Chem F!Im Gold [blank] 4 Complimentary Mounting Screws
Chem Film Clear (do 4 T —

www.calmark.com « 800-854-7086
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(almark offers the Series 223 and 224
(ard-Lok retainer for cold plate / heat
exchanger applications. Ideal for field level
maintenance, the Series 223 and 224 Card-
Loks feature an integrated torque limiting
mechanism to simplify installation, optimize
clamping and thermal transfer performance,
and minimize the potential for damage to
the retainer, board and cold wall from over
torqueing.

FEATURES

- Integrated ratchet mechanism (US Patent
7,883,289) simplifies installation

« No need for specialized tools or knowledge
of torque spec; ideal for field-level
maintenance

- Simple installation - turn the screw until
it clicks at least three times to achieve
the specified clamp force and optimize
thermal transfer

« Available in two profiles — 5.72 mm x 6.86
mm (.225in.x.2701in.) and 5.33 mm x
7.24mm (.210in.x 2.85in.)

- Lengths from 97 (3.8 in.) to 325 (12.8in.)
in12.7 (0.5 in.) increments

« Flexible mounting options

« Available with gold chem film, clear chem
film, black anodized, hard black anodized,
or electroless nickel finish

« Alignment spring feature returns
wedge bodies to relaxed position when
unclamping

« (lamp force, thermal transfer, life cycle
and environmental (MIL 810) test results
available

- Each unit tested at factory prior to
shipment to ensure performance;
customer provided with a certificate of
conformance

- Different clamp force ranges (higher or
lower) are available as custom product

WEDGES

Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8

Finish:
See Finish Table

TORQUE-LIMITING MECHANISM
Material:

Stainless Steel 17-4 PH
Finish:

Dry Film Lube per Mil-L-46010 Type 1

SCREW
Material:
Stainless steel per ASTM-A582
Finish:
Passivate per AMS2700
LOCK NUT
Material: Stainless steel per MS21043-04
Finish: Silver plate per AMS 2410

Series 223 & Series 224 Torque-Limiting “Card-Lok” Patent no. 7,883,289

Cold Plate

Alignment
Spring

Front
Wedge
Assembly

Recommended Gap:
Board Module Assembly
thickness plus

7.62 (.300) for Series 223,
8.00 (.315) for Series 224

Rear Wedge

Intermediate Wedge Bodies

with alignment springs

* Only one alignment spring
for lengths 122 (4.8) or less.

ALIGNMENT SPRINGS
Material:
Beryllium Copper QQ-C-533
Finish:
Nickel QQ-N-290 Class |, GradeG Bright

WEIGHT
1.12g/cm (.10z/in)

www.calmark.com ¢ 800-854-7086




Series 223 & Series 224 Torque-Limitin CALMARK"

< AL

@) @) @)

Mounting holes shown in wedge body -
screw and alignment spring hidden for clarity

2.38 (.094) Hex Socket Cap Per ANSI/ Center hole location
ASMEB18.3 “E” option only

i € M/2 ﬂ
\

o

]

H
4 w EJ <— 3.23(.127) Ref.

<« MpRe) —————————————P>—— M —

< AL +7.62 (.:300) max >
L 6.3 (14) max. —» |€—
He u © >T E
o
P
? Card-Lok Expanded 89091112

Units: mm (in)

Unless otherwise specified:

XX +.25, X £.5 (xxx +.010, .xx +.02)
Note: Each piece has a tolerance of +.010

Series w H max H_ Min. AL range * 1.3 (.050) M .13 (.005) M_£.76(.030)
223 5.72 (.225) 6.86 (.270) 8.26 (.325) From 97 (3.8) - 185 (7.3) 22.86(.90)
AL+12.5 (.500)-M
224 5.33(.210) 7.24.(.285) 8.64 (.340) From 198 (7.8) - 211 (8.3) 48.26 (1.90) 2
From 224 (8.8) - 325 (12.8) 73.66 (2.90)

Part Number Code Part Number Code Example:
Series 223 TL Card-Lok Five Piece A224-4.8012
Series 224 TL Card-Lok Five Piece Series 224 Card-Lok 121.9 (4.8) long assembly length, black
M A223- 480 E T2 anodized with two 2-56 threaded mounting holes
Prefix options
Metric Screw Head M2.5 Hex Drive M FINISH TABLE
Standard Screw Head 3/32 Hex Drive [blank] Code
Black Anodize ___ A Letter Finish
S see table [blank]  Chemical Film Finish Gold per Mil-DTL-5541, Type 1
Suffix options R EL«?SS 1A | Film Finish I Mil-DTL-5541, Class 3 Type Il
. _ _ . . “R"” emical Film Finish Clear per Mil-DTL-5541, Class 3 Type

Min length. = 97 (3.8), Max length = 325 (12.8),in 13 (0.5) increments length.xx upr Black Anodize per Mil-A-8625, Type , Class 2
Additional Center Mounting Hole E “HA” Hard Black Anodize per Mil-A-8625, Type Ill, Class 2
None [blank] “EN” Electroless Nickel per Mil-C-26074, Class 4 Grade B, Bright
Mounting options
2-56 tapped mounting hole or choose from Mounting Method Table T2 MOUNTING METHOD TABLE

Code

Letter Method

“H” Rivet Mounting @1.70 (.067) hole with

3.96 (.156) counterbore x 5.08 (.200) deep and 100° x 3.56
(.140) countersink
“To” 0-80 tapped hole
“T2" 2-56 tapped hole

“TM2" M2 x 0.40 tapped hole
“TM2.5"”  M2.5x0.45 tapped hole

www.calmark.com « 800-854-7086




CALMARK" 5 - “Card-Lok” Retainer (Cold Plate)

(almark offers the Series 225 “Card-Lok”
Retainer for cold plate-heat exchanger
applications. This is an economical wedge
clamp retainer for high efficiency heat
transfer from Board Module Assembly to Cold
Wall.

FEATURES

« Maximum Reliability — Screw-actuated
wedge action locks Board Module
Assembly in place

« Maximum Thermal Transfer — Wedge
action design provides maximum contact

between thermal paths on Board Module - -
Assemblyand the hat sinkingsurfac

+ Maximum Resistance to Shock &
Vibration — Wedge action design locks
Board Module Assembly in place to
provide maximum resistance to shock and
vibration

« Zero Insertion & Extraction Forces —
Screw actuation provides zero insertion
and extraction force on Board Module
Assembly

« Design Flexibility — Special lengths,
finishes or other design variations
available on request

Cold Plate

BODIES & WEDGES
Material:

Aluminum alloy 6061-T6 per ASTM-B221 or ‘\

AMS-QQ-A-200/8

Recommended Gap:
Board Module

Finish: Assembly thickness
See Finish Table plus 7.62 (.300)
SCREW i‘;:éiﬂ?dme Rear Wedge
.093 in or 2.5 mm hex. drive socket head cap
screw
Material:
Stainless steel per ASTM-A582
Finish: Wedge body may be
Passivate per AMS2700 riveted, screwed or
bonded to Board
WEIGHT Module Assembly

Front
Wedge

1.34 g/cm (.120 0z/in)

APPLICATION DATA
Recommended Torque 68 N-cm (6 in-Ibs)
If Locking Element option add 22 N-cm (2 in-Ibs)

)
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Series 225 - “Card-Lok” Retaine

CALMARK"

OPTION PREFIX
QWY 419 3 8.4 H ¥ ”
De.tall, v (165) K:%% e De.tall w ) ; sarew Front
Provides visual lock vy | FRE Provides added resistance to loosening from shock Wedge
indication. and vibration. This option adds 2.5 (.10) to the
¥ Unlocked Locked screw length unless combined with the “R” suffix
5.26 :
(o) option, then adds 5.1(.20) total. » .
Washer Washer
OPTION SUFFIX ..
Detail “L” Detail “R” 76 Detail “K” (400
- . 44 (300 o max,
Reduces the possibility of uninten- max.REF <~ Prevents the unintentional REF ‘H

Provides prevailing torque
for resistance to loosening
from shock and vibration.
Adds 22 N-cm (2 in-Ibs)

Lock element
MIL-F-18240

applied to thread

tional disassembly of the screw from rear
wedge.
This option adds 2.5 (.10) to the screw

per
rea

5.1

disassembly of screw from

r wedge. This option adds
(.20) to the screw length.

locknut

-

of torque to assembly. See  of screw length unless combined with the “W" atdiayviewof  spring
application data on suffix option, then 5.1(.20) total. rear wedge
previous sheet.
L Two holes standard. Extra hole added K
T Assembly Length + 0.76 (.030)
F WIthE" option. Two holes standard. Extra hole
added with “E” option
I . Ve |
>
I 0 0 [ [
Mounting holes shown in wedge
body - Screw hidden for clarity Units: mm (in)
2.38 (.094) Hex Socket Cap . Unless otherwise specified:
Per ANSI/ASME B18.3 O oo o XK 25, X£5 (3000 £ 010, X0+ .02)
6.86 (270) max. iM% Note: Each piece has a tolerance of +.010
(.005)
i | | | [
\
4 E ﬂ = 3.0(12) M = Assembly Length#

572
(.225)

—————24.13 (.95) £.76 (.03)———»&— minus 48.26 (1.900)

+.13 (.005)
Assembly Length +5.1 (.200)

<
<

R

or more depending on options

>
Screw advancement 1.8 (.07) max. J
If“V" prefix option, 6.1 (.24) max.

8.26 (.325) min. /

Ny

f

89066270

Part Number Code Part Number Code Example:
Series 225 Card-Lok Three Piece VA225CR4.80HR
AET3 {blank] Series 225 Card-Lok three piece 121.9 (4.80) long with Visual Indicator,
MWVA 225- 38 EHLR Black Anodized Finish, standard rivet mounting hole and stainless steel
Prefix options captive nut and lock nut option
Metric Screw Head M2.5 Hex Drive M
Standard Screw Head 3/32 [blank] Code FINISHTABLE
Lock and Flat Washer w Letter Finish
None__ [blank] [blank] ~ Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
x’Sl\’I?I I"fl'czt."’t ol lx “R"” Chemical Film per Mil-DTL-5541 Class 3, Type I, Clear
B&cis::m;z;ca o an A “A" Black Anodize per Mil-A-8625 Type Il, Class 2
s e see table : HA"” Hard Black Apodize per MiI-A-8625 Type lll, Class 2 .
Suffix options EN Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Stainless Steel Captive (and Lock Nut if“R” option is also selected) CR
Standard Plated Steel “r
Assembly length in inches. Standard lengths are 71.12 (2.80), 96.52 (3.80)
and 121.9 (4.80). Other lengths available upon request. length.xx Code MOUNTING METHOD TABLE
Additional Center Mounting Hole E Letter Method
None [blank] [blank] No mounting holes
Mounting Options - holes for rivet mounting H upr Rivet Mounting @170 (.067) hole with
orchovse from Hounting Opton able seetable| 3.96(.156) counterbore x 5.08 (.200) deep and 100°x 3.56
None [blank] (.140) countersink
Lock Nut R “T0"” 0-80 tapped hole
Captive Screw K ::Tz" ., 2-56 tapped hole
None [blank] TM2 M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK"

Calmark offers the feature of Ejection of
the PC Card with its Series 225 “Card-Lok”
Retainer. The Series E225 provides initial
ejection of the PC card without damaging
circuits, components or bending connector
pins. Ejector feature E is also available on
other Card-Lock Series on request.

FEATURES

« Safe and Easy Ejection of PC Card-
Screw actuation produces a jacking force
that disengages the PC card from its
mating connector

+ Maximum Reliability — Screw-
actuated wedge action locks PC card in
place

+ Maximum Thermal Transfer —
Wedge-action design provides maximum
contact between thermal path on PC card
and the heat sink surface

+ Maximum Resistance to Shock &
Vibration — Wedge action design locks
PCcard in place to provide maximum
resistance to shock and vibration

« Zero Insertion & Extraction Forces —
Screw actuation provides zero insertion
and extraction force on PC card

« Design Flexibility — Special lengths,
finishes or other design variations
available on request

MATERIALS & FINISHES

BODY & WEDGES
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8

Finish:
See Finish Table

SCREW

Stainless Steel per ASTM-A582 or
Finish:

Passivate per MIL-S-5002

RETAINER RING
Stainless Steel per ASTM-A582
Finish:
Passivate per MIL-S-5002

THREADED INSERT
MS122116, MS21209-C0210 (locking), 50253-1064

TOLERANCES
XXX +/-.010  xx+/-.02
(xx+/-0.25  x+/-0.5)

NOTES

Clamping characteristics are the same as
standard Series 225.

“E"feature available on other Card-Lok series
on request.

- “Card-Lok” Retainer (Ejector)

Series E225 - “Card-Lok” Retainer (ejector)

Provides 3-piece assembly shown
.25 (6.4) Min. (5-piece available on request)
Ejection
Point of contact
PR with ejection surface
<
[
|
S

Assembly
Length

Cc
Dim.

Choice of mounting

holes for either rivet

or screw mounting. N

Q

Ses PN Cods. Mounting Centers

(If screw mounting Equal to Assembly

is used, parts will be . ;
furnished completely Length minus A Dim.

<
assembled.) (See Tabulation) @
\&N\ 'Y

B

. 89090794
Dim.

25
(6.4)

APPLICATION DATA

All mounting options except for “H” (rivet
mouting), parts are completely assembled
for shipping.

For“H" (rivet) Mounting Option, the screw
assembly and wedge body are shipped
unassembled.

Assemble parts as follows:
1. Rivet Wedge Body to
Printed Circuit Board.
2. Insert Screw Assembly
into Wedge Body.
3. Collapse Wedge

Body to captivate
screw assembly.
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Series E225 - “Card-Lok” Retainer CALMARK"

OPTION PREFIX 419 127 —f (a;;) l—
. 165, | 8 .
Detail “V” ‘ ¢)+ F(RSE?:) "{ Detail “W” Screw ;;Z:tge
Provides visual lock Provides added resistance to loosening from shock
indicator. f Unlocked Locked and vibration.
5.26
(.207) Lock Flat
Washer Washer
=
2 [ -
§1‘ \ S PC Card \\ f
\ § Card-Lok \ |
Q \ Assembly
\

E Jacking
Ring ‘-.._‘__\

=

\
8
\

Heat Sink
PC Card
Connector \
Mating \ /‘
Connector

N

[ |
[l

[

PP I PP SIS,

View of Assembly Extracted  View of Assembly Expanded

Screw Assembly

Rear Wedge Front Wedge
Retaining Ring Screw
— Threaded Insert \
- ]
100 Il
001 Z400001 =

'-'T r"‘ Furnished r. A

e eanr | imaan

Section A-A l& A Body
T Part Number Code Example:
art Number Code
Series E225 Card-Lok Three Piece : : WVE225-4.80T2
MW VEA 225-38 H Series E225 Ejecting Card-Lok three piece 121.9 (4.80) long with Lock

Prefix options and Flat Washer, Visual Indicator, Gold Chemical Film Finish, mounting
Metric Screw Head M2.5 Hex Drive M holes drilled and tapped for 2-56 screw
Standard Screw Head 3/32 Hex Drive [blank]
Lock and Flat Washer w Code FINISH TABLE
\";f’“el — [blank] v Letter Finish
ngl\l,?su; Ilfliiig;tor [blank] [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
Black Anodize A “R" Chemical Film per Mil-DTL-5541 Class 3,
or choose from Finish Table see table . -I?Ilpeklk Gija‘r VilA foell
Suffix options A ack Anodize per Mil- -3625 ype I, Class 2
Assembly length in inches. Standard lengths are 71.12 (2.80), 96.52 (3.80) and 121.9 (4.80). ”HA,, Hard Black A.nodlze perM i-A-8625 Type ll Class 2 .
Other lengths available upon request. length.xx EN Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Mounting Options - holes for rivet mounting H
or choose from Mounting Method Table see table Code MOUNTING METHOD TABLE

Letter Method

[blank] No mounting holes

“H” Rivet Mounting 01.70 (.067) hole with

3.96 (.156) counterbore x 5.08 (.200) deep and 100° x
3.56 (.140) countersink
“T0” 0-80 tapped hole
“T2" 2-56 tapped hole

“TM2"” M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK" - “Card-Lok” Retainer (Lever-Lok)

Calmark offers Series L225 Lever-Lok
(“Card-Lok") Retainer which provides tool
free, lever action locking on the Series 225
configuration “Card-Lok."

FEATURES

« High Reliability — Lever-actuated
wedge action locks Board Module
Assembly in place

« High Thermal Transfer — Wedge action
design provides maximum contact
between thermal path on Board
Module Assembly and heat sink

« High Resistance to Shock & Vibration
~Wedg actiondesig ocks Board
Module Assembly in place to provide
excellent protection against severe
shock and vibration

» Zero Insertion & Extraction Forces
— Lever actuation provides zero
insertion and extraction force on
Board Module Assembly

« Design Flexibility — Special lengths,
finishes or other design variations
available on request

Cold Plate

MATERIALS & FINISHES

S,
Os¢
03,
2
0

BODY & WEDGES
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8

Finish:
Black Anodize per MIL-A-8625, Type Il, Class 2

SCREW
Stainless steel per QQ-S-763

Recommended Gap:
'/'l Board Module Assembly
I thickness plus 7.62 (.300)
Finish: Board Module Assembly

Passivate per MIL-S-5002

Lock Nut
Belleville Washer Stack

Rear Wedge

LEVER ARM
. Wedge body may be
Aluminum alloy 6061-T6 per ASTM-B221 or screwed or bonded to
AMS-QQ-A-200/8 Board Module Assembly

Front Wedge

Finish:
Hard Black Anodize per MIL-A-8625, Type lll, Class 2

Lever Arm

FLAT WASHER &
BELLEVILLE WASHERS

Stainless Steel. QQ-5-763.

Passivate per MIL-S-5002. Flat Washer

WEIGHT
1.65g/cm (.1502/in)
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Series L225 - “Card-Lok” Retainer CALMARK"

< Assembly Length (AL) + 0.76 (.03) N

;
| 0 0 0 R 111

I - I
Two holes standard. Extra hole
added with “E” option.
Center hole location

/—f"j

“E” option only 6.86
— Lever width .270 M/2 (.270)
(6.86) Max *i 13 (.005) max.l
| =/ | | | £ T
A |
363043 < 24.13(950)% 0.8 (030) — M = AL minus 48.26 (1.90)>] 572229 e
+.13 (.005
.508 (.020) | (005)
< AL + 22.86 (.900) ‘
)
\JHMMH
Capable of i f 6.86 (.270 . . 89091113
10823 5557 Raquires adfusment toran. Unitssmm (in)
exact dimension within this range. See Unless otherwise specified:
Application Data XX .25, X £.5 (xxx £.010, XX + .02)
Note: Each piece has a tolerance of +.010
APPLICATION DATA
CLAMPING FORCE ADJUSTMENT PROCEDURE CLAMPING FORCE DATA
NOTE: Lever-Lok furnished assembled but not Direct force of assembly is approximately 534N (120 Ibs), when
adjusted. adjusted per recommended procedure.

;' :=astetn BL evedr !tlotjt(: B;\)ard Mb(:d%lli AslsetrT\ny. Direct force of assembly is affected as follows: 8N (1.8 Ibs) per each
- Insert board Module Assembly Into siotin 025 (.001) variation of cold plate slot width, or 200N (45 Ibs) per
cold plate. each full turn of locknut.
3. Actuate lever to locked/closed position.
4.Tighten locknut on end of screw until wedges initially
contact wall of cold plate slot, or slight insertion/extraction drag
is felt.

5. Additionally tighten locknut two (2) full turns.
DO NOT EXCEED TWO (2) TURNS.
6. Lever-Lok is now ready for use.

NOTE: Factory adjustment of clamping force
available on request.

Part Number Code Example:
Part Number Code
Series L225 Card-Lok Three Piece 1225-2.80

1225 - 3.80 E T0 Series L225 Ejecting Card-Lok three piece 71.12 (2.80) long with black

Suffix options anodize finish and 2-56 tapped holes
Assembly length in inches. Standard lengths range from MOUNTING METHOD TABLE
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx Code
Other lengths available upon request Letter Method
Additional Center Mounting Hole E
No additional center mounting hole [blank] [blank] 2-56" tapped hole
Mounting Options - 0-80 tapped holes TO “To” 0-80 tapped hole
or choose from Mounting Option Table “TM2" M2 x 0.40 tapped hole

“TM2.5”  M2.5x0.45 tapped hole
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CALMARK"

6 - “Card-Lok” Retainer (Cold Plate)

Calmark offers the Series 226 “Card-Lok”
retainer for cold plate-heat exchanger
applications. A maximum efficiency heat
sinking Board Module Assembly retainer
designed specifically for part length of 4.80
(121.9) inches or longer with five or more
wedge and body segments. The Series

226 design incorporates a Self-Positioning
feature which minimizes wedge and body
misalignment and provides easy insertion.

FEATURES

« Self-positioning design minimizes
wedge and body misalignment
providing easy insertion

- Positive locking provides maximum
reliability

+ Maximum thermal transfer

+ Maximum resistance to shock and
vibration

« Zeroinsertion and extraction forces

« Design Flexibility - Special lengths,
finishes or other design variations
available on request

Cold Plate

BODIES & WEDGES

Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8 4

Finish: |
See Finish Table

SCREW
Material:

Stainless steel per ASTM-A582 Wedge body may
be screwed, T

riveted or bonded

Finish: to Board Module
Passivate per AMS2700
Alignment Spring —_|
WEIGHT B

1.34 g/em (.120 oz/in)

Board Module Assembly __ |

\ﬂ
5

Recommended Gap:
Board Module Assembly
thickness plus 7.62 (.300)

Rear Wedge

Intermediate Wedge Bodies
with alignment springs

/)

Front Wedge

APPLICATION DATA
Recommended Torque 68 N-cm (6 in-Ibs)
If Locking Element option add 22 N-cm (2 in-Ibs)
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Series 226 - “Card-Lok” Retaine CALMARK"

OPTION PREFIX (1-6159) %(1;)7) N 4" &‘;) l«— Detail “W” Screw ;;zztge
Detail “V” v m I:IE Provides added resistance to loosening from shock
Provides visual lock and vibration. This option adds 2.5 (.10) to the
indication. - Unlocked Locked screw length unless combined with the “R” suffix

fjf)ﬁy) option, then adds 5.1 (.20) total. o Clv:t; .
OPTION SUFFIX s
Detail “L” Detail “R” 76 Detail “K” (400)

(.300)
max. REF

max.
<— Prevents the unintentional *4 REF ‘H
disassembly of screw from

Provides prevailing torque Reduces the possibility of uninten-
for resistance to loosening tional disassembly of the screw from rear

Lock element per

fArg(rjn SZhZolflk and 2vi'brzlilt)ion. MIL-F-18240 wedge. rear wedge. This option adds
of tosr e t(fglierlr:]bl s) appliedtothread  This option adds 2.5 (.10) to the screw 5.1(.20) to the screw length. odkout
S 4 lication dat V. of screw length unless combined with the “W” cutawayviewof  spring
e¢ applica ton cataon suffix option, then 5.1 (.20) total rear wedge
previous sheet. ption, AL :
< Assembly Length (AL) £ 1.3 (.05) »

Two holes standard. Extra hole
added with “E” option

T y_3 |
(L] B B — [ [fm
Mounting holes shown in wedge body -
Assembly Length Range M+ .13 (.005) Screw and alignment spring hidden for clarity . .
121.9 (4.80) to 190.4 (7.49) | 22.86 (.900) Units: mm (|n)‘ )
190.5 (7.50) t0 215.9 (8.49) | 48.26 (1.90) Unless otherwise specified:

XX *.25, X +.5 (xxx £.010, xx +.02)
216.0(8.50) to 329.9 (12.99) | 73.66 (2.90) Note: Each piece has a tolerance of +.010

2.38(.094) Center hole location
Hex Socket Cap “E” option only
Per ANSI/ASME B18.3 M/2
.13
e (005) | |
6.86 | \
(270) | |

57 ‘e % l—30(12) ‘
1225) Assembly Length - M + 1.14 (.045) le—  M=+.13 (005
[\ > —> +.13(.

< Screw length equal to assembly length plus .20” min in increments of .10” >
(example: an assembly length of 4.85” would use a screw length of 5.10”)

3.6 (.14) max. screw advancement |
L 7.9 (.31) if visual lock option
826 (.325) min. m /—[:IZW/WWZH
¢ 2
89091114

Part Number Code Part Number Code Example:
Series 226 Card-Lok Five Piece MWA226-4.80HK
fone [blank] Series 226 Card-Lok five piece 121.9 (4.80) long with M2.5 hex drive, lock
eries ard-Lok five piece 121.9 (4. . ,
. MWV A26- 48 EH LR and flat washer, black anodize finish, holes for rivet mounting and captive
Prefix options screw feature
Metric Screw Head M2.5 Hex Drive M
Standard Screw Head 3/32 Hex Drive [blank] FINISH TABLE
Lock and Flat Washer w Code .
None [blank] Letter Finish
Visual Indicator \ [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
No Visual Indicator [blank] “R” Chemical Film per Mil-DTL-5541 Class 3, Type II, Clear
Black Anodize A “p” Black Anodize per Mil-A-8625 Type Il, Class 2
or choose from Finish Table see table “HA” Hard Black Anodize per Mil-A-8625 Type I, Class 2
Suffix options “EN” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Stainless Steel Captive (and Lock Nut if “R” option
is also selected) CR
Standard Plated Steel ur
Assembly length in inches. Standard lengths range from
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx Cod MOUNTING METHOD TABLE
Other lengths available upon request ode
Letter Method
Additional Center Mounting Hole E [blank] No mounting holes
ey : _ [blank] uyr Rivet Mounting @1.70 (.067) hole with 3.96 (.156)
Mounting Options - hqles for ecamotniing H counterbore x 5.08 (.200) deep and 100° x 3.56 (.140) countersink
or choose from Mounting Option Table see table P
Il L TO 0-80 tapped hole
None [blank] “T2" 2-56 tapped hole
Lock Nut R “TM2” M2 x 0.40 tapped hole
Captive Screw K “TM2.5”  M2.5x0.45 tapped hole
None [blank]
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CALMARK" 30 - “Card-Lok” Retainer (Cold Plate)

(almark offers the Series 230 “Card-Lok”
retainer for cold plate-heat exchanger appli-
cations. A mid-width configuration, to meet
Board Module Assembly retainer expansion
requirements between the Series 225 and
240.

FEATURES

+ Maximum Reliability — Screw-
actuated wedge action locks Board
Module Assembly in place

+ Maximum Thermal Transfer —
Wedge action design provides
maximum contact between
thermal paths on Board Module
Assembly and the heat sinking
surface

+ Maximum Resistance to Shock &
Vibration — Wedge action design
locks Board Module Assembly
in place to provide maximum
resistance to shock and vibration

» Zero Insertion & Extraction Forces Cold Plate
— Screw actuation provides zero
insertion and extraction force on
Board Module Assembly

« Design Flexibility — Special lengths,
finishes or other design variations
available on request

Recommended Gap:
Board Module Assembly
thickness plus 6.35 (.250)

BODIES & WEDGES

Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8

Finish:
See Finish Table

Roll Pin

SCREW Board Module Assembly — |

Material:

Stainless steel per ASTM-A582 Shaft may be riveted or
screwed to Board
Finish: Module Assembly

Passivate per AMS2700

WEIGHT
1.34 g/cm (.120 0z/in)

APg’LICATION DATA
ﬁlgg)rﬁrﬁznded Torque 68 N-cm (6 in-Ibs)
If Locking Element option add 22 N-cm (2 in-Ibs)

Square Flatwasher

Lockwasher

$ Screw
A
Ly
®
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Series 230 - “Card-Lok” Retaine CALMARK"

OPTION PREFIX -
Detail “v” W8 et A e Detail “W” Screw Front
Provides visual lock ﬁ]ﬂ Provides added resistance to loosening from shock and -
indication. Unlocked Locked vibration. This option adds no additional screw length unless
(52f)67) combined with the “R” suffix option, then adds 2.5 (.10) total.
: Lock Flat
5.1 Washer Washer
OPTION SUFFIX Detail “R” BN P
Detail “L” Reduces the i Detail “K” Jote Detail “CR” 44 (20
Provides prevailing possibility of m@ Prevents the uninten- ﬁ“ ;Eag?) % If the “R” option REF P
torque for resistance unintentional tional disassembly is included with m@
toloosening from  Lock element per disassembly of screw from rear this“CR" option,
shock and vibration. MIL-F-18240 of the screw from rear wedge. This option wedge. This option then the locknut is
2??!':;0 thread  34ds no additional screw length with or adds 5.1(.20) to the locknut stainless steel.
without“CR” unless included with “W" screw length. cutawayviewof Mg
option, then 2.5 (.10) total. rea wedge

Assembly Length (AL) + 0.76 (.030)

A

A

Two holes standard. Extra hole
/ added with“E"option.

O O 0 1” Im

1

[]

Mounting holes shown in wedge body —

: " Units: mm (in.)
2.38(.094) Hex Socket Cap Per ANSI/ Screw hidden for darity X Unless otherwise specified:
ASMEB18.3 Center hole location XCE 25, X+
572(.220) “E" option only (ox £.010, xx +.02)
M2 Note: Each piece has a tolerance of +.010
<— +.13(.005)
[] ! ! tllllllﬂ
J L 7{ l— 30(12) ‘
559 .
e 2413(950)£76(030) e M=ALminus48.26(1.90)
(220) +13(.005)
Screw length equal to assembly length plus .20” min in increments of .10” N
(example: an assembly length of 4.85” would use a screw length of 5.10") j
1.8(.07) max. screw advancement
i 6.1(.24) if visual lock option
6.99
(.275)
min.
T Py
Part Number Code Part Number Code Example:
Series 230 Card-Lok Three Piece VA230CR4.80HR

None [blank]
Series 230 Card-Lok three piece 121.9 (4.80) long with visual indicator, black

MWV A20- 38 EHLR anodize finish, standard rivet mounting holes and stainless steel lock nut

Prefix options option

Metric Screw Head M2.5 Hex Drive M

Standard Screw Head 3/32 Hex Drive, [blank] Code FINISH TABLE

I'.q(;c;(eand Flat Washer [blankw] Letter Finish

Visual Indicator Vv [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
No Visual Indicator [blank] “R" Chemical Film per Mil-DTL-5541 Class 3,

Black Anodize A Typell, Clear

or choose from Finish Table see table “A” Black Anodize per Mil-A-8625 Type I, Class 2

Suffix options “HA" Hard Black Anodize per Mil-A-8625 Type Il, Class 2
Stainless Steel Lock Nut if“R” option s selected CR “EN" Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Standard Steel Lock Nut -

Assembly length in inches. Standard lengths range from Cod MOUNTING METHOD TABLE
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx ode

Other lengths available upon request Letter Method

Additional Center Mounting Hole E [blank] No mounting holes

None [blank] “H” Rivet Mounting 1.70 (.067) hole with

Mounting Options - holes for rivet mounting H 3.96 (.156) counterbore x 4.19 (.165) deep and 100° x 3.56
or choose from Mounting Option see table (.140) countersink

Lock Element L “T0" 0-80 tapped hole

None [blank] “T2" 2-56 tapped hole

Lock Nut R “TM2” M2 x 0.40 tapped hole

ﬁz?]telve S Tolan kl§ “TM2.5”  M2.5x0.45 tapped hole
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CALMARK" 1- “Card-Lok” Retainer (Cold Plate)

(almark offers the Series 231“Card-Lok”
retainer for cold plate-heat exchanger
applications. A mid-width configuration,

to meet Board Module Assembly retainer
expansion requirements between the Series
225 and 240.

FEATURES

+ Maximum Reliability — Screw-actuated
wedge action locks Board Module
Assembly in place

« Maximum Thermal Transfer — Wedge
action design provides maximum

contact between thermal paths on Series 231 - “Card-Lok” Retainer (cold plate
Board Module Assembly and the heat : )

sinking surface

« Maximum Resistance to Shock &
Vibration —Wedge action design locks
Board Module Assembly in place to
provide maximum resistance to shock
and vibration

« Zero Insertion & Extraction Forces —
Screw actuation provides zero insertion
and extraction force on Board Module ColdPlate
Assembly

« Design Flexibility — Special lengths,
finishes or other design variations
available on request

BODIES & WEDGES
Material:
Aluminum alloy 6061-T6 per ASTM-

B221 or AMS-QQ-A-200/8
Finish: rel
See Finish Table [\ Recommended Gap:
- i Board Module
SCREW Board Module / Assembly
> thick |
Material: Assembly Q| Rear Wedge 6;:5 :;ss;)p e
Stainless steel per ASTM-A582 Wedge body may — /
be screwed,
Finish: riveted or bonded @
Passivate per AMS2700 to Board Module
Assembly Alignment
WEIGHT Spring

1.34g/cm (.120 0z/in)

Intermediate Wedge
Bodies with alignment
springs

Application Data
Recommended Torque 68 N-cm (6 in-lbs)
If Locking Element option, add 22 N-cm (2 in-lbs)
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CALMARK"

Series 231 - “Card-Lok” Retaine

OPTION PREFIX
Detail “V” 419 127 b Detail “W”
' ' (165) K[RSE? »{ *ﬂ (33) ?E Screw Front
PTOY'd‘fS visual lock vy Provides added resistance to loosening from shock Wedge
indication. A and vibration. This option adds no additional screw
o2 Unlocked Locked length unless combined with the “R” suffix option,
(207) . then adds 2.5 (.10) total. Lok it
OPTION SUFFIX squpyr (20 Washer Washer
. Detail “R max. . . 51
Detail “L” R f Detail “K” 10.16 Detail “CR"” (20
) » Reduces the ) (400 o —
Provides prevailing possibility of Prevents the uninten- mx | If the “R” option is REF kf
torque for resistance unintentional tional disassembly REF ‘ included with this m:@ﬂ
to loosening from Lock element per disassembly of the of screw from rear “CR" option, then
shock and vibration. Qﬂp':n:j 8;431 g SCTOW from rear wedge. This option wedge. This option thg locknut is
of screw adds no additional screw length with or add55|.1 ('ig) tothe it g bdnut - stainless steel.
without “CR” unless included with “W” screw length. rear wedge
option, then 2.5 (.10) total.
\4 Assembly Length + 1.3 (.050) N
Two holes standard. Extra hole "
/ added with “E” option
I I
H.ex S.ocket Cap Assembly Length Range | M +.13 (.005) SMountin%thIes shown in. we:%Z bocij 3 lari ) .
Per ANSI/ASME B18.3 121.9 (4.80) to 190.4 (7.49) | 22.86 (.900) crew and alignment spring I en for clarity Units: mm (in) ) )
190.5 (7.50) to 215.9 (8.49) | 48.26 (1.90) Se”nter.hole location Unless otherwise specified:
216.0 (8.50) to 329.9 (12.99) 73.66 (2.90) E” option only XX £.25, X +£.5 (xxx £.010, .xx £ .02)
5.72 (.220) .
M/2 R Note: Each piece has a tolerance of +£.010
i +.13 (.005)
J —f [« 30(12)
4—(5,27220) l«—— Assembly Length -M £ 1.14 (.045) — 5l¢ M +.13 (.005) >
' P Screw length equal to assembly length plus .20” min in increments of .10” R
= (example: an assembly length of 4.85” would use a screw length of 5.10") e
3.6 (.14) max. screw advancement «—
'L 7.9 (.31) if visual lock option ‘
6.99
(.275) []

Tf

89091115
Part Number Code Part Number Code Example:
Series 231 Card-Lok Five Piece — W231-4.80LR
. MWV A 231 - 48 E H L R Series 231 Card-Lok five piece 121.9 (4.80) long with lock and flat washer, gold
Prefix options chemical finish, lock element, no mounting holes and a plated steel lock nut
Metric Screw Head M2.5 M
Standard Screw Head 3/32 [blank]
Lock and Flat Washer B kW] Code FINISH TABLE
None an -~
Visual Indicator \'} Letter Finish
No Visual Indicator [blank] [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
Black Anodize A “R"” Chemical Film per Mil-DTL-5541 Class 3,
or choose from Finish Table see table Type I, Clear
Suffix options “A” Black Anodize per MiI-A-8§25 Type I, Class 2
Stainless Steel Lock Nut if“R” option is selected CR “HR” Hard Black Anodize per Mil-A-8625 Type Il Class 2
Standard Plated Steel “EN" Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Assembly length in inches. Standard lengths range from
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx Code MOUNTING METHOD TABLE
Other lengths available upon request
» ) Letter Method
Additional Center Mounting Hole E| -
None [blank] [blank] No mounting holes
Mounting Options - holes for rivet mounting H “H" Rivet Mounting 1.70 (.067) hole with
or choose from Mounting Option Table see table 3.96 (.156) counterbore x 4.19 (.165) deep and 100° x 3.56
Lock Element L (.140) countersink
None [blank] “T0” 0-80 tapped hole
Lock Nut R “T2" 2-56 tapped hole
Captive Screw K “TM2” M2 x 0.40 tapped hole
None LY “TM2.5”  M2.5x0.45 tapped hole
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CALMARK" ard-Lok” Retainer (Cold Plate)

Calmark offers the 3 piece Series 235
metric “Card-Lok” retainer for cold plate-
heat exchanger applications. Closed shape
segments provide maximum rigidity

and resistance to distortion under load.
Dual front and rear threads accomplishes
rapid clamp and release action. Enclosed
spring maintains alignment of segments
providing easy insertion.

FEATURES

+ (losed shape segments provide
maximum rigidity and resistance to

distortion under load Series 235 - “Card-Lok” Retai Id plat
« Dual threads provide rapid clamp and eries ard-Lok" Retainer (cold plate)

release action

« Enclosed springs maintain alignment of
segments providing easy insertion
« Maximum resistance to shock and
vibration
- Zero insertion and extraction forces Cold Plate
« Design Flexibility - Special lengths,
finishes or other design variations
available on request
BODIES & WEDGES
Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8 -
' Recommended Gap:
t

&
'005)7 4o

Finish: \' V'

See Finish Table Bﬁig gxnsgmi stoe[gt;z)
SCREW .
Material: [

Stainless steel per ASTM-A582

Finish: L
Passivate per MIL-S-5002 —
'E\idoa(;dl / Rear Wedge
WEIGHT Assembly
1.349/cm (.120 0z/in)

Wedge body may be screwed or bonded to

Board Module Assembly
Alignment Spring
Front Wedge
APPLICATION DATA
Screw Recommended Torque 68 N-cm (6 in-Ibs)
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Series 235 - “Card-Lok” Retainer (Co CALMARK"

Assembly Length +0.76 (.030)

2.0(.079) Hex Socket Cap <
Per ANSI/ASME B18.3

L

@ 7.32(.288) |
max.

.230

J 584 Lj |«22.86 (900) % 76 (030) e M2+.13(005) — 3le See"E'suffixoption
(:230)

M = Assembly Length

L

minus 45.72 (1.80) = .13 (.005)

8.64 (.340) min. WZM

NS

?

Two holes standard. Extra hole
added with “E” option.
See “E" suffix option.

Units: mm (in.)

Unless otherwise specified:

XX£.25 x+5

(xxx £.010, xx +.02)

Note: Each piece has a tolerance of £ .010

N ; Part Number Code Example:
Part Number Code
Series 235 Card-Lok Three Piece ———— A235-2.80ETM2.5
S A 235 - 480 E TM25 P Series 235 Card-Lok three piece, black anodized, 71.12 (2.80) assembly

Prefix options length, with three M2.5 tapped mounting holes.
Slotted Drive S
2n‘1m.Hex Drive . [blank] FINISH TABLE
Finish options (ode
Black Anodize A Letter Finish
or choose from Finish Table [blank]  Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
Assembly length in inches. Standard lengths range from “R” Chemical Film per Mil-DTL-5541 Class 3,
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx Type I, Clear
Otherlengths available upon request “A” Black Anodize per Mil-A-8625 Type Il, Class 2
Additional Center Mounting Hole E HA' Hard Black Apodlze per MlI—A—8625 Type lll, Class 2 .
None [blank] “EN" Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Mounting Options - M2.5 tapped hole TM2.5
or choose from Mounting Option Table see table
Locking Insert Option P
e [blank] Code MOUNTING METHOD TABLE

Letter Method

[blank] No mounting holes

“T0"” 0-80 tapped hole

“T2" 2-56 tapped hole

“TM2” M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK"

“Card-Lok” Retainer (Cold Plate)

Calmark offers the 5 piece Series 236
metric “Card-Lok” retainer for cold plate-
heat exchanger applications. Closed shape
segments provide maximum rigidity

and resistance to distortion under load.
Dual front and rear threads accomplishes
rapid clamp and release action. Enclosed
springs maintain alignment of segments
providing easy insertion.

FEATURES
+ (losed shape segments provide

maximum rigidity and resistance to : » P
distortion under ioad Series 236 - “Card-Lok” Retainer (cold plate)

« Dual threads provide rapid clamp and
release action

« Enclosed springs maintain alignment of
segments providing easy insertion

+ Maximum resistance to shock and
vibration

- Zero insertion and extraction forces

« Design Flexibility - Special lengths,
finishes or other design variations
available on request

BODIES & WEDGES

Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8

Finish:
See Finish Table

SCREW
Material:
Stainless steel per ASTM-A582

Finish:
Passivate per MIL-S-5002

WEIGHT
1.34g/cm (.120 0z/in)

Cold Plate

1/~
7

Recommended Gap:
/ Board Module Assembly
| thickness plus 8.00 (.315)

Wedge body may be screwed or
bonded to Board Module Assembly

Board — |

Module
Assembly

Intermediate Wedge Bodies
with alignment springs

Alignment Springs

APPLICATION DATA
',4 Recommended Torque 68 N-cm (6 in-Ibs)
/
LS
Front Wedge
Screw
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Series 236 - “Card-Lok” Retainer (C CALMARK"

2.0 (.079) Hex Socket Cap M AssembgeL;Z?Lhoiﬁjcggz? 4
Per ANSI/ASME B18.3 M/2  “E"option only
«— £.13(.005) —ﬂ
7.32(.288) | [ |
max. ‘
J 5-84L Li Assemblylength-M+.76(045) . M+.13(005) |
(230) 2 o
8.64 (.340) min. ‘ WZZZJ
T : 2
Assembly Length Range M
121.9 (4.80) to 197.9 (7.79) 25.40 (1.00)
198.1 (7.80) t0 329.9 (12.99) | 50.80 (2.00) Two holes standard. Extra hole
added with “E” option.
m O o O I
89091116
Units: mm (in)
Unless otherwise specified:
XX +.25, x .5 (xxx £.010, .xx £.02)
Note: Each piece has a tolerance of +.010
Part Number Code E le:
Part Number Code art fumber tode Example
Series 236 Card-Lok Five Piece — A236-2.80ETM2.5
) S A 236 - 58 E T™M25 P Series 236 Card-Lok five piece, black anodized, 71.12 (2.80) asembly
Prefix options length, with three M2.5 tapped mounting holes.
Slotted Drive S
2mm Hex Drive [blank]
" q FINISH TABLE
Finish options Code
Black Anodize A L Finish
or choose from Finish Table etter nis
Suffix options [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
- “R"” Chemical Film per Mil-DTL-5541 Class 3, Type Il, Clear
Assembly length in inches. Standard lengths range from “A" Black Anodize per Mil-A-8625 Type Il Class 2
7112 (2.80), 96.52 (3.80) and 121.9 (4.80). length.xx “HA” Hard Black Anodize per Mil-A-8625 Type Ill, Class 2
Other lengths available upon request “EN” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Additional Center Mounting Hole E
None [blank]
Mounting Options - M2.5 tapped hole TM2.5
or choose from Mounting Option Table see table
Locking Insert Option P MOUNTING METHOD TABLE
None [blank] Code
Letter Method
[blank] No mounting holes
“T0"” 0-80 tapped hole
“T2" 2-56 tapped hole

“TM2" M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK" 0- “Card-Lok” Retainer (Cold Plate)

(almark offers the Series 240 “Card-Lok”
retainer for cold plate-heat exchanger
applications. A narrow configuration Board
Module Assembly retainer that provides
maximum heat sinking efficiency for high
density card spacing.

FEATURES

- Narrow width allows minimum card
spacing

- Positive locking provides maximum
reliability

« Maximum thermal transfer
vibration

- Zero insertion and extraction forces

- Design Flexibility - Special lengths,
finishes or other design variations
available on request

BODIES & WEDGES

Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8

Finish:
See Finish Table

Cold Plate

SCREW
Material:
Stainless steel per ASTM-A582

Recommended Gap:
Board Module Assembly
thickness plus 5.33 (.210)

Finish:
Passivate per MIL-S-5002

WEIGHT
.86 g/cm (.077 oz/in)

Board Module Assembly

Rear Wedge

Wedge body may be screwed,
riveted or bonded to Board
Module Assembly

Front Wedge

APPLICATION DATA
Recommended Torque 68 N-cm (6 in-Ibs)
If Locking Element option add 22 N-cm (2 in-Ibs)
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Series 240 - “Card-Lok” Retainer

CALMARK"

OPTION PREFIX

Detail “W”

Provides added resistance to loosening from shock and
vibration. This option adds 2.54 (.100) to the screw length
when combined with the “R” option.

Screw Front
Wedge

Lock Flat

Washer Washer

OPTION SUFFIX
Detail “L”

Provides prevailing torque for
resistance to loosening from

shock and vibration. Adds Lock element per

22N-cm (2in-lbs) torqueto  mIL-F-18240
assembly. See application applied to thread
data on previous sheet. of screw

51
(.20)
max.

REF

Detail “R”

Reduces the possibility of
unintentional disassembly of the
screw from rear wedge. This option
adds adds 2.54 (.100) to the screw
length when combined with the
“W"option. Lock Nut material:
stainless steel.

SEEs

Assembly Length = 0.76 (.03

0) \
Two holes standard. Extra hole
added with “E” option.

K
@) @)

@)

1

1=}

2.38(.094) Hex Socket Cap Per ANSI/

Mounting holes shown in wedge body —

ASMEB18.3 Screw hidden for clarity
457(180) max. (E";'t:]‘:i::;at"’"
M/2
i < +.13(.005) ‘
[ [ [
i | | I
J ‘ ﬁ{ 30(12) !
&Jg] <« 24.13(.950) +.76 (.035)  yl¢— M=Assemblylength minus
48.26(1.90) = .13 (.005)
< Screw length equal to assembly length plus .20” min in increments of .10”
(example: an assembly length of 4.85” would use a screw length of 5.10") 4
L 2.1(.080) max. screw advancement rf
5.59(:220) min. W
f 3
Units: mm (in.)
Unless otherwise specified:
Xx£.25, x+5
(xxx £.010, xx £.02)
Note: Each piece has a tolerance of +.010
Part Number Code Example:
Part Number Code
Series 240 Card-Lok Three Piece ——————————— AZ40CR3.80EHLR
MW A 240 - 48 E H L R Series 240 three piece Card-Lok, black anodized finish, 96.52 (3.80) long,
Prefix options holes for rivet mounting including an extra center mounting hole, with
Metric Screw Head M2.5 Hex Drive M locking element on the screw thread and a stainless steel locknut
Standard Screw Head 3/32 Hex Drive [blank]
Lock and Flat Washer w
None [blank] Code FINISH TABLE
Black Anodize A Letter Finish
o T S [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
Suffix options “R" Chemical Film per Mil-DTL-5541 Class 3,
Assembly length in inches. Standard lengths range from Type I, Clear
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx “R" Black Anodize per Mil-A-8625 Type Il, Class 2
Other lengths available upon request “HA” Hard Black Anodize per Mil-A-8625 Type I, Class 2
Additional Center Mounting Hole E “EN" Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
None [blank]
Mounting Options - holes for rivet mounting H Cod MOUNTING METHOD TABLE
or choose from Mounting Option Table see table ode
e m— L Letter Method
None [blank] [blank] No mounting holes
Lock Nut R “H"” Rivet Mounting @1.70 (.067) hole with
None [blank] 3.96 (.156) counterbore x 5.08 (.200) deep and 100° x 3.56
(.140) countersink
“T0o” 0-80 tapped hole
“T2" 2-56 tapped hole
“TM2" M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK" “Card-Lok” Retainer (Cold Plate)

(almark offers the Series 245 “Card-Lok”
retainer for cold plate-heat exchanger
applications. A maximum efficiency heat
sinking Board Module Assembly retainer
offered to retrofit the Series 225 but uses a
6-32 screw to provide greater clamping force
and load capacity.

FEATURES

« Maximum reliability - Screw-actuated
wedge action locks Board Module
Assembly in place

« Maximum thermal transfer - Wedge
action design provides maximum
Board Module Assembly and the heat
sinking surface

+ Maximum resistance to shock and
vibration - Wedge action design locks
Board Module Assembly in place to
provide maximum resistance to shock
and vibration

« Zeroinsertion and extraction forces -

Screw actuation provides zero insertion  cold Plate
and extraction force on Board Module
Assembly

« Design flexibility - Special lengths,
finishes or other design variations
available on request

Recommended Gap:
Board Module
Assembly thickness
plus 7.62 (.300)

BODIES & WEDGES \

Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8 -
Finish: Board Module — |

Assembly
See Finish Table

SCREW Rear Wedge

Material:

Stainless steel per ASTM-A582 Wedge body may be
screwed, riveted or
bonded to Board Module

Assembly

Finish:
Passivate per MIL-S-5002

WEIGHT
1.77 g/cm (159 0z/in)

Application Data
Recommended Torque 113 N-cm (10 in-lbs)
If Locking Element option, add 34 N-cm (3 in-lbs)
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Series 245 - “Card-Lok” Retainer CALMARK"

OPTION PREFIX
Detail “V” il “W” Screw Front
o i —| (39 l— De.tall w . . Wedge
Provides visual lock of B0 f« Provides added resistance to loosening from shock and
indication. Changes hex (figg) vibration. This option adds 2.5 (.10) to the screw length
drive to 2.38 (.094). This [ ocker when combined with the “R” suffix option.
option adds 5.08 (.20) to 6.58 Lock Flat
(.259) Washer Washer

screw length
OPTION SUFFIX 16 . -
Detail “L” Detail “R” (30) Detail “K” (400)

max. .
Provides prevailing torque Reduces the possibility of unintentional | Prevents the unintentional disas- L ‘%
for resistance to loosening Lockel . disassembly of the screw from rear m&@ﬂ sembly of screw from rear wedge.
from shockand vibration. A ESTIEPET wedge. This option adds 2.54 (.10) This option adds 5.08 (.200) to the
Adds 34 N-cm (3 in-lbs) applied tothread  to the screw length unless when screw length. locknut
torque to assembly. See ) of screw combined with the “W"” suffix option, cutawayviewof  spring
application data on previous then it adds 5.08 (.20). rear wedge
sheet.

< ssemblyLength +0.76 (030) Two holes standard. Extra hole 4
added with“E” option.
I £ T
1 ® 0 0 | m
2.78(.109) Hex Socket Cap Per ANSI/ Mounting holes shown in wedge body —
ASME B18.3 Screw hidden for clarity
Center hole location
6.86 (.270) max. “E” option only

M2 >
<7i,13(.005)
I
P | |
- | i
—J 6.60 L— —>

‘ l— 33(13)
(260) 13 (.950) .76 ( M = Assembly Length mi
P 24.13(.950) +.76 (.030) [ 48,;;?1",190))’ ier|1g3 (ABI'(I)I;)I.IS
Screw length equal to assembly length plus N
.20"min in increments of .10”
(example: an assembly length of 4.85” .1'8_(‘070) max. screw advancement
would use a screw length of 5.10") if visual lock option 6.1 (.240)
826
(325)
min.
T 2
Units: mm (in.)
Unless otherwise specified:
Xx£.25, x+.5
(xxx £.010, xx £.02)
Note: Each piece has a tolerance of .010
Part Number Code Example:
Part Number Code . ) P )
Series 245 Card-Lok Three Piece 245-3.80H Series 245 three piece Card-Lok, 96.52 (3.80) long, gold chemical
MWV A 245 - 48 E H L R film finish with holes for rivet mounting
Prefix options e
Metric Screw Head M2.5 M
Standard Screw Head 7/64 [blank] FINISH TABLE
Lock and Flat Washer w Code
None [blank] Letter Finish
Visual Indicator (changes hex drive to 3/32) \") - .
No Visual Indicator [blank] [blank] Chem{cal F!Im per M!I-DTL-5541 (lass 1A, Type 1, Gold
Black Anodize A “R"” Chemical Film per Mil-DTL-5541 Class 3,
or choose from Finish Table see table Typell, Clea.r .

X “A" Black Anodize per Mil-A-8625 Type Il, Class 2
sufioptions N “HA” Hard Black Anodize per Mil-A-8625 Type Il Class 2
Stainless Steel Lock Nutif“R" option is selected CR “EN” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Standard Plated Steel ur
Assembly length in inches. Standard lengths range from
71.12 (2.80),96.52 (3.80) and 121.9 (4.80). length.xx MOUNTING METHOD TABLE
Other lengths available upon request Code
Additional Center Mounting Hole E Letter Method
None [blank] [blank] No mounting holes
Mounting Options - holes for rivet mounting H “H” Rivet Mounting @1.70 (.067) hole with
or choose from Mounting Option Table see table 3.96 (.156) counterbore x 5.08 (.200) deep and 100° x 3.56
Lock Element L (.140) countersink
tlor;(eN " AL 5 “T0"” 0-80 tapped hole
N?fne u [blank] “T2" 2-56 tapped hole
Captive Screw K “TM2” M2 x 0.40 tapped hole
None [blank] “TM2.5”  M2.5x0.45 tapped hole
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CALMARK"

Calmark offers the Series 250 “Card-Lok”
Retainer for cold plate-heat exchanger

applications. A maximum efficiency heat
sinking Board Module Assembly retainer

offered to provide greater clamping force and

load capacity for Board Module Assembly of
greater weight and mass.

FEATURES

« Maximum reliability - Screw-actuated
wedge action locks Board Module
Assembly in place

« Maximum thermal transfer - Wedge
action design provides maximum
contact between thermal paths on
Board Module Assembly and the heat
sinking surface

+ Maximum resistance to shock and
vibration - Wedge action design locks
Board Module Assembly in place to
provide maximum resistance to shock
and vibration

« Zeroinsertion and extraction forces -
Screw actuation provides zero insertion
and extraction force on Board Module
Assembly

+ Design flexibility - Special lengths,
finishes or other design variations
available on request

BODIES & WEDGES

Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8

Finish:
See Finish Table S {
Board Module Assembly Q'
SCREW
Material:

Stainless steel per ASTM-A582

Finish:
Passivate per MIL-S-5002

WEIGHT
3.63 g/em (.325 oz/in)

s 250 - “Card-Lock” Retainer (Cold Plate)

Series 250 - “Card-Lok” Retainer (cold plate)

Cold Plate

Recommended Gap:
Board Module Assembly
thickness plus 10.80 (.425)

Rear Wedge

Wedge body may be screwed,
riveted or bonded to Board
Module Assembly

Front Wedge

APPLICATION DATA
Recommended Torque 226 N-cm (20 in-Ibs)
If Locking Element option add 45 N-cm (4 in-Ibs)

www.calmark.com « 800-854-7086



Series 250 - “Card-Lok” Retaine

CALMARK"

OPTION PREFIX
Detail “V” 24 | B e Detail “W”
. - Fi
Provides visual lock v k Tl Provides added resistance to loosening from shock and e V;zg‘ge
indication. This option (575 vibration. This option adds 5.08 (.20) to the screw length
adds 5|.08 (tﬁO) tothe f“ﬂ; Unlocked Locked when combined with the “R” suffix option.
screw length. ;
9 (350) Lock Flat
Washer Washer
OPTION SUFFIX 1016
AL . .
Detail “L” Detail “R - G Detail “K” o
Provides prevailing torque Reduces the possibility of 4 max. Prevents the unintentional disas- 4" REF “f
forresistance to loosening ~ _ “ unintentional disassembly of the sembly of screw from rear wedge.
from shockand vibration.  yip 18040 screw from rear wedge. This option U s option adds 5.08 (.200) to
Adds 45 N-cm (4 in-Ibs) applied to thread adds no additional screw length un- the screw length. odkot
torque to assembly. See of screw less included with “W” option, then atkwayviewof  spring
application data on previous 5.08 (20) total. rear wedge
sheet.
‘ Assembly Length =+ 0.76 (.030) >

Two holes standard. Extra hole
added with“E” option.

1

@)

K
Q

=

@)

3.57(.141) Hex Socket Cap
Per ANSI/ASME B18.3

9.78(.385) max.

Mounting holes shown in wedge body —

Screw hidden for dlarity
Center hole location
“E”option only

1

M2
+.13(.005)
T

B

I
|
|
I

T

J ‘ % le 41016
9.53 l4— e 2413(950)+.76(.035) N M= Assembly Length minus
(373) 48.26(1.90) £.13 (.005)
» Screw length equal to assemblyflength plus o
.20"min in increments of .10” ., 2.6(.100) max. d t
. canptnaseny g5 em—— ‘«
11.94(470) min, []7/ w
T Units: mm (in.) <
Unless otherwise specified:
Xx£.25, x+5
(xxx %.010, .xx £.02)
Note: Each piece has a tolerance of +.010
e Part Number Code Example:
art Number Code
Series 250 Card-Lok Three Piece V2500R4.80HR
X MWV A 25- 380 FE H LR Series 250 Card-Lok three piece 121.9 (4.80) long with Visual Indicator, gold
Prefix options chemical film finish, standard rivet mounting hole and stainless steel lock
Metric Screw Head M4 Hex Drive M nut option
Standard Screw Head 9/64 Hex Drive [blank]
Lock and Flat Washer w FINISH TABLE
None [blank] Code
Visual Indicator Vv Letter Finish
LGHRIE In.dlcator {blank] [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
Black Anodize___ A “R” Chemical Film per Mil-DTL-5541 Class 3,
or choose from F.InISh Table see table Type l, Clear
Suffix options “A” Black Anodize per Mil-A-8625 Type Il, Class 2
Stainless Steel Lock Nut if R" option is selected CR “HA” Hard Black Anodize per Mil-A-8625 Type Ill, Class 2
Standard Plated Steel Lock Nut - “EN" Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Assembly length in inches. Standard lengths range from
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx
Other lengths available upon request MOUNTING METHOD TABLE
Code
Additional Center Mounting Hole E
None [blank] Letter Method :
Mounting Options - holes for rivet mounting H [blank] No mounting holes
or choose from Mounting Option Table see table “H" Rivet Mounting @3.45 (.136) hole with
Lock Element L 4.95 (.195) counterbore x 7.62 (.300) deep and 100° x 4.95
None [blank] (.195) countersink
Lock Nut R “T0” 0-80 tapped hole
Icwong [blank] L v i 2-56 tapped hole
aptive Screw K " ”
None [blank] TM2 M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK" 55 - “Card-Lok” Retainer (Cold Plate)

Calmark offers the Series 255 “Card-Lok”
Retainer for cold plate-heat exchanger
applications. A maximum efficiency heat
sinking Board Module Assembly retainer
offered to provide greater clamping force and
load capacity for Board Module Assembly of
greater weight and mass.

FEATURES

+ Maximum reliability - Screw-actuated
wedge action locks Board Module
Assembly in place

+ Maximum thermal transfer - Wedge
action design provides maximum
contact between thermal paths on
Board Module Assembly and the heat
sinking surface

+ Maximum resistance to shock and
vibration - Wedge action design locks
Board Module Assembly in place to
provide maximum resistance to shock
and vibration

« Zero insertion and extraction forces -
Screw actuation provides zero insertion
and extraction force on Board Module
Assembly

+ Design flexibility - Special lengths,
finishes or other design variations
available on request

Cold Plate

BODIES & WEDGES

Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8 T

Finish: Board Module Assembly
See Finish Table

Recommended Gap:
Board Module Assembly
thickness plus 13.33 (.525)

Rear Wedge
SCREW
Material:

Stainless steel per ASTM-A582
Finish:

Passivate per MIL-S-5002

Wedge body may be screwed,
riveted or bonded to Board
Module Assembly

WEIGHT
4.74 g/cm (425 oz/in)

Front Wedge

APPLICATION DATA
Recommended Torque 350 N-cm (31 in-lbs)
If Locking Element option add 57 N-cm (5 in-Ibs)
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CALMARK"

Series 255 - “Card-Lok” Retainer

OPTION PREFIX
Detail “V” (1275) 3302) k; Detail “W” Screw Front
Provides visual lock vy % REF 1 Provides added resistance to loosening from shock and
indication. This option Zg%, vibration. This option adds 5.08 (.20) to the screw length
adds 5.08 (.20) to the fwgﬁ Unlocked Lodked when combined with the “R” suffix option.
screw length. (430) Lock
Washer Washer

OPTION SUFFIX 016

ilupr .
Detail “L” (MR Detal & & Detilk Lo
Provides prevailing torque P Reduces the possibility of ReF Prevents the unintentional disas- REF ‘E
for resistance to loosening elen unintentional disassembly of the m@ﬂ sembly of screw from rear wedge.
from shock and vibration. b‘l’li_:g;:gt per screw from rear wedge. This option This option adds 5.08 (.200) to
Adds 57 N-cm (5 in-lbs) applied to thread adds no additional chemg'ength the screw length. lodnut
torque to assembly. See of screw unless included with “W" option, ctdwayviewof  spring

application data on previous
sheet.

then 5.1 (.20) total.

rear wedge

Assembly Length + 0.76 (.03)

Two holes standard. Extra hole
added with “E” option.

&

i

@) Q

@)

B

3.96 (.156) Hex Socket Cap Per ANSI/
ASMEB18.3

11.70 (.460) max.

-

Mounting holes shown in wedge body —
Screw hidden for dlarity
Center hole location
“E” option only
M2 .
€ +13005)

i

1
|
|

J - L g,’ < 48(19)
(.500)

P 2413(950)£76(035) _ yl¢  M=Assemblylengthminus

N

48.26 (1.90) .13 (.005)

Screw length equal to assembly length plus

Units: mm (in.)

Unless otherwise specified:

XX£.25 Xx+5

(xxx £.010, xx %.02)

Note: Each piece has a tolerance of +.010

y

.20"min in increments of 10"
(example: an assembly length of 4.85”
would use a screw length of 5.10")

N
5.1(.20) max. screw advancement —1
if visual lock option 9.4 (37)

.

15.24 (.600) min. [l /

N

Py

—Ti

Part Number Code Example:

Part Number Code

Series 255 Card-Lok Three Piece —— VAZ55(R4.80HR

Prefix options MWV A 255- 38 E H L R Series 255 (ard-Lok three piece 121.9 (4.80) long with Visual Indicator,

Metric Screw Head M4 Hex Drive M black ar_modized finish, standard rivet mounting hole and stainless steel lock

Standard Screw Head 5/32 Hex Drive [blank] nutoption

Lock and Flat Washer w FINISH TABLE

None [blank] Code

Visual Indicatpr Vv Letter Finish

No Visual '"_d"at‘" [blank] [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold

E'ra(‘hkoﬁ'::‘f‘r'éfn e s 1: “R” Chemical Film per Mil-DTL-5541 Class 3,

. Typell, Clear

Sqfﬁx options ) o “p Black Anodize per Mil-A-8625 Type Il, Class 2

e Ly on sselcted R “HA" Hard Black Anodize per Mil-A-8625 Type Il Class 2
“EN" Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright

Assembly length in inches. Standard lengths range from

71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx

Other lengths available upon request MOUNTING METHOD TABLE

Additional Center Mounting Hole E Code

None [blank] Letter Method

Mounting Options - holes for rivet mounting H [blank] Nomounting holes

or choose from Mounting Option Table see table “H" Rivet Mounting 03.45 (.136) hole with

o Eamait L 4.95 (.195) counterbore x 9.91 (.390) deep and 100° x 4.95

None [blank] (.195) countersink

Lock Nut R “To" 0-80 tapped hole

’El::teive — [bla"kli “T2" 2-56 tapped hole

None [blank] “TM2” M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK" “Card”Lok” Retainer (Cold Plate)

(almark offers the advance design Series
260 "Card-Lok” retainer for cold plate/heat
exchanger applications. This totally unique
design incorporates design advancements
that provide increased thermal transfer, easy
insertion and lighter weight. Conforms to
DSSC89024.

FEATURES

« Maximum uniform clamping force

« Increased thermal transfer

« Maintains wedge and body alignment
for easy insertion

-+ Captivated rear wedge Series 260 “Card-Lok” Retainer (cold plate)
« Choice of screw head style

« Dimensionally compatible with Series
225 & 245

- Lighter weight

« Design Flexibility - Special lengths,
finishes or other design options
available on request

Cold Plate

BODIES, WEDGES & SHAFTS
Material:
Aluminum alloy 6061-T6 per ASTM-B221
or AMS-QQ-A-200/8
Finish:
See Part Number Code

Recommended Gap:
Board Module Assembly
thickness plus 7.62 (.300)

SCREW, LOCK & FLAT WASHER
Screw:
Stainless steel per ASTM-A582
Passivated per AMS2700
or NAS1352C (depending on option) T
Board Module Assembly

Roll Pin

Washer:
Stainless steel per ASTM-A240
Passivated per AMS2700

Shaft may be riveted or screwed to Board
Module Assembly

Lock Washer:
MS35338-135

WEIGHT
.95 g/cm (.085 oz/in)
APPLICATION DATA

Recommended Torque 68 N-cm (6 in-Ibs)
If Locking Element option add 22 N-cm (2 in-Ibs)

Wedges

Square Flatwasher

)
°'5kWasher

Screw

ﬁ

A
A
£

www.calmark.com ¢ 800-854-7086



Series 260 - “Card-Lok” Retainer CALMARK"

OPTION PREFIX

8.9 58
. Aﬂ (.35) }« 4){ (23) k—

Detail “Vv” P
Provides visual lock (180
indication. fs ) Unlocked Locked

(227)
OPTION SUFFIX
Detail “L” S
Provides prevailing torque Detail “K o
for resistance to loosening Prevents the unintentional %ﬁﬂﬂ
from shock and vibration odk et disassembly of screw from front

. : ock element per

Adds 22 N-cm (2 in-Ibs) MILF-18240 wedge.
torque to assembly. See applied to thread of screw cut away view offrontwedgel slotted shaft
application data on previous slotted screw
sheet.

Center hole location
2.38(.094) Hex Socket Cap Per ANSI/ “E" option only

ASMEB18.3
M2
(< +.13(.005)

f%%m)mx. [Hl | o

[

*J 635 ‘4; ¢ M= Assembly Length 20.32(.800) Y
N 132,
(250) 46(18) REF minus 486 190
+.13(.005,
< Assembly Length + 1.3 (.050) >

T 7.6(.300) max.
\

8.26(325) min. [Eﬂ o

T 2

Two holes standard. Extra hole
added with “E” option.

[H Il Il O O S O Il Il ]
T T T T 1
Units: mm (in.)
Unless otherwise specified:
Xx+.25 x+5

(xxx £.010, xx %.02)
Note: Each piece has a tolerance of +.010

o T Gt Part Number Code Example:
art Number Code
Series 260 Card-Lok Five Piece ——— MVA260-3.80ET2LK
MV A 2600 - 380 E HL K Series 260 Card-Lok five piece 96.52 (3.80) long black anodized with M2.5
Prefix options hex drive, visual indicator, three mounting holes tapped for 2-56 thread,
Metric Screw Head M2.5 Hex Drive 1] locking element and captive screw feature
Standard Screw Head 3/32 Hex Drive [blank]
Visual Indicator \'}
No Visual Indicator [blank] Code FINISH TABLE
Black Anodize A Letter Finish
or choose fromFinishTable___ seetable [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
Suffix options “R"” Chemical Film per Mil-DTL-5541 Class 3,
Assembly length in inches. Standard lengths range from Type ll, Clear
71h12 I(ZBOL, 9652| (3|80) and 121.9 (480) length.xx upm Bla(k AnOdiZG per Mll'A'8625 Type ”, (|aSS 2
Other lengths available upon request “HA” Hard Black Anodize per Mil-A-8625 Type Il Class 2
Additional Center Mounting Hole E “EN" i less Nickel per Mil-C-26074 Class 4. Grade B. Briah
None [blank] ectroless Nickel per Mil-C- ass 4, Grade B, Bright
Mounting Options - through mounting holes H
or choose from Mounting Option Table see table MOUNTING METHOD TABLE
Lock Element L Code
None [blank] Letter Method
Captive Screw K “H” 01.73/1.85 (.068/.073) dia. through holes countersink
None [blank] 100°x 1.50 (.060) deep
“T0"” 0-80 tapped hole
“T2" 2-56 tapped hole

“TM2" M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK" “Card-Lok” Retainer (Lever-Lok)

(almark offers the Series L260 Lever-Lok
“Card-Lok” retainer for cold plate/heat
exchanger applications. This totally unique
design provides tool free, lever action locking
on the advance design Series 260 Card-Lok.
The Series L260 provides visual indication

of accurate, repeatable locking to a preset
clamping force.

FEATURES

« Tool-free actuation

- Visual indication of locked or unlocked
status

« Clamping force consistently repeated

+ Maintains wedge and body alignment
for easy installation

« Design Flexibility - Special lengths,
finishes, or other design options
available on request

MATERIALS & FINISHES

WEDGE, BODY, SHAFT & LEVER Cold Plate
Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8

Finish:
Wedge, Body, Shaft & Lever: Black Anodize per
MIL-A-8625, Type I, Class 2. / 4 ’
Wedges: also have Dry Film Lube per ‘ Recommended Gan:
MIL-PRF-46010 |§ E\ . ) / Board Module Assepmbly
Lever: Hard Black Anodize per MIL-A-8625, thickness plus 7.62 (.300)
Type lll, Class 2

ADJUSTMENT SCREW Board Module Assembly \\]{ [
Mate'"ah / Adjustment Screw
. S'talnless Steel per ASTM-A582\QQ-5-763 =) Belleville Washer Stack
Finish: ’/
Square Flatwasher

Passivate per AMS2700 \l'
HARDWARE '@'
Material: / Wedges

Front Washer: MPIF Standard 35 Lever A 4

Rear Washer: ASTM-A240 evergm Shaft screwed to

Belleville Washers: ASTM-A666 4 Board Module Assembly
Finish: /

Passivate per Mil-S-5002 /

5 Square Flat Washer

WEIGHT nl)

=

1.17 g/cm (105 oz/in)
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Series L260 - “Card-Lok” Retainer ( CALMARK"

Lever width 270 i# Assembly Length (AL) % 1.3 (.050) r‘ 635 (4250)4j r(—
(6.86) Max i
2.67(.105) f
¢ ﬁ‘ F 6.36
(.270)
max.
Capable of expansion 2.38(.094) Hex
range of 6.86 (.270) to Socket Cap Per
8.26(.325). Adjustment ANSI/ASME B18.3
required to an exact
dimension within this IEE:{ | I %
range. T 3
Assembly Length +26.4 (1.04) REF when fully relaxed and d >
Dimension will shorten by approximately 5.3 (.21) when adjusted.
< 33.15(1.305) > M/2 £.13(.005) >
1.5(.06) REF —>! |¢—
7.04(277) —yf Hﬁ
I I I I ¥
(o —— T —— T —— e
M = Assembly Length N
minus 48.26 (1.90) .13 (.005)
3.63(1.43)
Units: mm (in.)
~1 Shown Unless otherwise specified:
-2Opposite XX£.25, x+5
(xxx .00, xx +.02)
Note: Each piece has a tolerance of .010
-y
CLAMPING FORCE ADJUSTMENT CLAMPING FORCE DATA
PROCEDURE

Direct force of assembly is approximately
Lever-Lok is furnished unadjusted and will require 556N (125lbs), when adjusted per rec-

the use of the following procedure to achieve ommended procedure.
proper clamping.
Direct force of assembly is affected ap-

NOTE: Factory preset adjustment available on proximately as follows: 26.7N (61bs) per

request. (See part number code) each .025 (.001) variation of cold plate slot

1. Fasten Lever-Lok to Board Module width, or 169N (38lbs) per each full turn
Assembly of screw.

2. Insert Board Module Assembly into
slotin cold plate

3. Actuate lever to locked/closed position

4. Tighten screw on end of shaft until wedges
initially contact wall of cold plate slot, or
slight insertion extraction drag is felt

5. Additionally tighten screw
2 full turns.
DO NOT EXCEED TWO (2) TURNS

6. Lever-Lok is now ready to use

Note: Factory adjustment of clamping force available on request. See P and P2 suffix option in Part Number Code table.

Part Number Code Example:

Part Number Code
Series L260 Card-Lok Five Piece ————————— L260-3.80TM2-1

260 - 380 T™M2 -1 P Series L260 five piece lever actuated Card-Lok 96.52 (3.80) long with
Suffix options :J(:g(cjk anodized finish, -1 lever direction and no factory preset clamping
Assembly length in inches. Standard lengths range from
71.12(2.80), 96.52 (3.80) and 121.9 (4.80) length.xx MOUNTING METHOD TABLE
Other lengths available upon request Code
Mounting Options - M2 x 0.40 tapped holes TM2 Letter Method
or choose from Mounting Option Table see table
Lever Direction =7 [blank] 2-56 tapped hole

-2 “TM2” M2 x 0.40 tapped hole

Factory Preset clamping force when expanded to 7.63 (.300) “TM2.5”  M2.5x0.45 tapped hole
556N (125lbs) P
645N (145lbs) P2
None [blank]
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CALMARK"

Calmark offers the Series LE260
Extracting/Lever-Lok (“Card-Lok”) retainer for
cold plate/heat-exchanger applications. This
totally unique design provides the significant
feature of Board Module Assembly extraction
in addition to tool free lever action locking.
The Series LE260 provides visual indication

of accurate, repeatable locking to a preset
clamping force.

FEATURES

« Safe and easy Board Module Assembly
extraction with 4:1 mechanical
advantage

« Tool-free actuation

« Visual indication of locked or unlocked
status

« Preset and adjustable clamping force

« (lamping force consistently repeated

- Maintains wedge and body alignment
for easy installation

« Design Flexibility - Special lengths,
finishes, or other design options
available on request

MATERIALS & FINISHES

WEDGE, BODY, SHAFT & LEVER
Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8
Finish:
Wedge & Shaft: Black Anodize per MIL-A-8625,
Type ll, Class 2
Wedges: also have Dry Film Lube per
MIL-PRF-46010

Lever: Hard Black Anodize per MIL-A-8625,
Type lll, Class 2

ADJUSTMENT SCREW
Material:

Stainless steel per ASTM-A582 or AMS-QQ-S-763
Finish:

Passivate per AMS2700

HARDWARE
Material:
Front Washer: MPIF Standard 35

Rear Washer: ASTM-A240
Belleville Washers: ASTM-A266

Finish:
Passivate per Mil-S-5002

WEIGHT
1.17 g/cm (105 0z/in)

- “Card-Lok” Retainer (Extracting/Lever-Lok)

Series LE260 “Card-Lok” Retainer (extracting/lever-lok)

Cold Plate

Recommended Gap:
Board Module Assembly
thickness plus 7.62 (.300)

Shaft may be screwed to
Board Module Assembly

Square Flat Washer
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Series LE260 - “Card-Lok” Retainer (Extracting CALMARK"

Lever width 270 }4 Assembly Length + 1.3 (.050) ;J‘ 635 ('250)4)‘ r;
(6.86) Max ‘ ‘ v
—f 2,67 (.105) *ﬂ l¢ Assembly Length + 16.5 (.65) when fully relaxed and ‘ ¢
\ Dimension will shorten by approximately 5.3 (.21) when adjusted. ’\ 6.86
238 (.094) Hex Socket Snz;o)
Cap Per ANSI/ASME B18.3
(apable of expansion
range of 6.86 (.270) to
8.26 (.325). Adj w
required to an exact ‘ > ‘
dimension within this mﬂmmﬂﬂmg
range.
¢ 2
Center hole location
4.95(.195) Ref. —] ¢« 33.15(1.305) M/2£.13 (.005)
T T T T T 1
PIE==————
89104360
M= Assembly Length
minus 48.26 (1.90) £ .13 (.005)
36.32(1.43) Units: mm (in.)
Unless otherwise specified:
Xx£.25 x+5
(xxx %.010, .xx £.02)
-1Shown Note: Each piece has a tolerance of +.010
-2 Opposite
N Card i
4 1339(52) | (B 2dge position
Front Mounting Hole Ref.
CLAMPING FORCE ADJUSTMENT
PROCEDURE ]-—Mﬁ
H T gga&?ﬁ” :?.:?(aoe 1 [
Le\{er-Lok furnished assembled w!th Read 5 *E*"g';': on Trave
spring stack preloaded but not adjusted. wherfover tated
1. Fasten Lever-Lok to Board Module | o S angie
25 +I- .05
Assembly ) ) B39 Actuating Surface wﬁé’ﬂ‘%ﬁlr
2. Insert Board Module Assembly into slot in fully rotated
cold plate
3. Actuate lever to locked/closed position
b CLAMPING FORCE DATA

4. Tighten screw on end of shaft until wedges
initially contact wall of cold plate slot, or
slight insertion extraction drag is felt

5. Additionally tighten locknut two full turns.
DO NOT EXCEED TWO (2) TURNS.

6. Lever-Lok is now ready to use

NOTE: Factory adjustment of clamping
force available on request. See part
number code.

Direct force of assembly is approximately 556N
(125lbs), when adjusted per recommended
procedure.

Direct force of assembly is affected ap-
proximately as follows: 26.7N (6lbs) per
each .025 (.001) variation of cold plate slot
width, or 169N (38lbs) per each full turn
of screw.

bart Number Code Part Number Code Example:
Series LE260 Card-Lok Five Piece ———— LE260-2.80TM2-1P2
i LE260 - 3.80 T0 -1 p Series LE260 five piece lever actuated Card-Lok with extractor feature,

Suffix options 71.12 (2.80) long with M2 x .40 tapped mounting holes, -1 lever direc-
Assembly length in inches. Standard lengths range from tion and factory preset for 645N (145lbs) clamping force when expanded
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx t0.300 DIM
Other lengths available upon request

) ) MOUNTING METHOD TABLE
Mounting Options - 0-80 tapped holes TO Code
or choose from Mounting Option Table see table Letter Method
Lever Direction ; [blank]  2-56tapped hole
Factory Preset clamping force when expanded to 7.62 (.300) ZTO" " 0-80 tapped hole
556N (1251bs) P TM2 M2 x 0.40 tapped hole
645N (1451bs) P2 “TM2.5”  M2.5x0.45 tapped hole
None [blank]
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CALMARK" 1- “Card-Lok” Retainer (Cold Plate)

(almark offers the Series 261 “Card-Lok”
Retainer for cold-plate, heat exchanger
applications.

FEATURES

« Maximum uniform clamping force

« Increased thermal transfer

« Maintains wedge and body alignment
for easy installation

- (aptivated rear wedge

« (hoice of screw head style

- Lighter weight

« Design Flexibility - Special lengths,
finishes, or other design options
available on request

WEDGES, BODY & SHAFT
Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8
Finish:
See Finish Table

Cold Plate

SCREW, LOCK & FLAT WASHER
Material:

300 Series Stainless Steel
Finish:

Passivate per Mil-S-5002

Recommended Gap:
Board Module Assembly
thickness plus 7.62 (.300)

ROLL PIN

Material:
MS39086-125

Finish: |
Passivate per Mil-S-5002

Roll Pin

Board Module Assembly

Shaft may be riveted or
screwed to Board Module
Assembly

WEIGHT
.95 g/cm (.085 0z/in)

Wedges

APPLICATION DATA
Recommended Torque 68 N-cm (6 in-Ibs)
If Locking Element option add 22 N-cm (2 in-Ibs)

Square Flatwasher

Lockwasher

$ Screw
4
£y
®
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Series 261 - “Card-Lok” Retainer (i

CALMARK"

OPTION PREFIX
Detail “V”

(.180)

8.9
(35) k,
457 @ REF

Provides visual lock
indication.

OPTION SUFFIX
Detail “L”

Provides prevailing torque
for resistance to loosening

from shock and vibration.
Adds 22 N-cm (2 in-Ibs)

Unlocked

Detail “K”

Lock element per
MIL-F-18240
applied to thread of screw

Prevents the unintentional disassem-
bly of screw from front wedge.

[1]4444]444\<::47<:\ “‘ﬂ 5%)‘447 ;
/ Locked

=i

cutaway view of front wedge

slotted shaft

torque to assembly. See slotted screw
application data on previous
sheet.
Center hole location
2.38(.094) Hex Socket Cap Per ANSI/ “E" option only
ASMEB183
M/2
<« +.13(005)
I
6.86(270) max. m | e
PR Il
4 6(18) REF I
46 35 L M= Assembly Length
(250) e minus4826(190) —»e———— 2032(80) —
- +.13(005)

N

(.30) max.

Assembly Length = 0.76 (.030)

8.26(.325) min.

i

>

?

Two holes standard. Extra hole
added with“E” option.

O

I ]

%

=

I I ]

Units: mm (in.)

Unless otherwise specified:

XX£.25, x+5

(xxx £.010, xx %.02)

Note: Each piece has a tolerance of +.010

Part Number Code

Prefix options

Metric Screw Head M2.5 Hex Drive
Standard Screw Head 3/32 Hex Drive
Visual Indicator

Series 261 Card-Lok Three Piece —

MV A 261-380 EH LK

M
[blank]
\'}

No Visual Indicator

[blank]

Black Anodize

A

or choose from Finish Table

see table

Suffix options

71.12(2.80), 96.52 (3.80) and 121.9 (4.80).

Assembly length in inches. Standard lengths range from

length.xx

Other lengths available upon request
Additional Center Mounting Hole

None

E
[blank]

Mounting Options - Through mounting holes
or choose from Mounting Option Table

H

see table

Lock Element;

None

L
[blank]

Captive Screw

K

None

[blank]

Part Number Code Example:
MVA261-3.80H
Series 261 Card-Lok three piece 96.52 (3.80) long with M2.5 socket head screw,
visual indicator, black anodize finish and standard rivet mounting hole
FINISH TABLE
Code
Letter Finish
[blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
“R" Chemical Film per Mil-DTL-5541 Class 3,
Typell, Clear
“A"” Black Anodize per Mil-A-8625 Type Il Class 2
“HA” Hard Black Anodize per Mil-A-8625 Type Ill, Class 2
“EN” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Code MOUNTING METHOD TABLE
Letter Method
“H” 01.73/1.85 (.068/.073) dia. through holes countersink 100°
x 1.50 (.060) deep
“To" 0-80 tapped hole
“T2" 2-56 tapped hole
“TM2” M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole

www.calmark.com « 800-854-7086




CALMARK"

(almark offers the Series 263 “Card-Lok”
Retainer for cold-plate, heat exchanger

applications. This “Card-Lok” configuration

offers a larger cross sectional profile for
increased clamping force and thermal
transfer.

FEATURES

« Maximum uniform clamping force

+ Increased thermal transfer

« Maintains wedge and body alignment
for easy installation

- (aptivated rear wedge

« (hoice of screw head style

- Lighter weight

« Lower cost - faster delivery

« Design Flexibility - Special lengths,
finishes, or other design options
available on request

WEDGES, BODIES & SHAFT
Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8
Finish:
See Finish Table

SCREW

Material:
NAS1352C, Modified NAS1352C04 or
18-8 stainless steel

Finish:
Passivate per Mil-5-5002

LOCK WASHER
Material:

MS35338-135
Finish:

Passivate per Mil-S-5002

FLAT WASHER

Material:
300 Series Stainless Steel

Finish:
Passivate per Mil-5-5002

ROLL PIN

Material:
400 Series Stainless Steel

Finish:
Passivate per Mil-S-5002

WEIGHT
1.07 g/cm (.096 0z/in)

“Card-Lok” Retainer (Cold Plate)

Cold Plate

Recommended Gap:
Board Module Assembly
thickness plus 8.25 (.325)

Board Module Assembly Roll Pin

Shaft may be riveted or
screwed to Board

Module Assembly
Wedges
APPLICATION DATA
O Square Flatwasher Recommended Torque 68 N-cm (6 in-Ibs)
Lockwasher If Locking Element option add 22 N-cm (2 in-Ibs)
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Series 263 - “Card-Lok” Retainer ( CALMARK"

OPTION PREFIX 89 o5
(35) :
Provides visual lock (:180)
indication. T Unlocked Locked
(227)
OPTION SUFFIX
Detail “L “ Detail “K”

Provides prevailing torque
for resistance to loosening

il

Prevents the unintentional disassem-
bly of screw from front wedge.

g —

from shock and vibration. Lock element per

Adds 22 N-cm (2 in-Ibs MIL-F-18240

torque to aSS€f$lb|y Seg applied to thread of screw cut away view of front wedgeI ) slotted shat
: slotted screw

application data on previous

sheet.

Center hole location

2.38 (.094) Hex Socket Cap Per “E” option only

ANSI/ASME B18.3 M2
(< £.13(.005) %

v

7.4(293) max. Dﬂ’ i / ©

T I
J 6.35 |€«— r 46(18) ReF M= Assembly Length < 2032 (800)

(.250) minus 48.26 (1.90) +.13 (.005)

< Assembly Length + 1.3 (.050) >

T 7.6(.30) max.

v
8.26(350) min. [H | /6
T 3

Units: mm (in.)

Unless otherwise specified:

XX£.25, x5

(xxx £.010, xx +.02)

Note: Each piece has a tolerance of £ .010

Two holes standard. Extra hole
added with“E” option.

Nl S o N - S E— —

Part Number Code Example:

Part Number Code
Series 263 Card-Lok Five Piece V263-3.80ETOK
MV A 263 - 38 E H L K Series 263 Card-Lok five piece 96.52 (3.80) long with M3 socket head screw,
Prefix options e visual indicator, gold chemical finish, 0-80 tapped mounting holes with an
Metric Screw Head M2.5 Hex Drive M additional center mounting hole and a captive screw option
Standard Screw Head 3/32 Hex Drive [blank]
Visual Indicator Vv
No Visual Indicator [blank] Code FINISHTABLE
Black Anodize — A Letter Finish
or choose from Finish Table see table T ;
Suffix options [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
“ P - “R"” Chemical Film per Mil-DTL-5541 Class 3,
Assembly length in inches. Standard lengths range from Tvve Il Clear
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx o ypetl, Liea .
Other lengths available upon request A Black Anodize per Mil-A-8625 Type Il, Class 2
Additional Center Mounting Hole E “HA” Hard Black Anodize per Mil-A-8625 Type IlI, Class 2
None [blank] “EN" Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Mounting Options - through mounting holes H
E;;rg;:;i:tm Mounting Option Table see table ) MOUNTING METHOD TABLE
None [blank] Code
(aptive Screw K Letter Method
None [blank] “H” 1.73/1.85 (.068/.073) dia. through holes
countersink 100° x 1.50 (.060) deep
“T0” 0-80 tapped hole
“T2" 2-56 tapped hole

“TM2"” M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK" - “Card-Lok” Retainer (Cold Plate)

(almark offers the Series 264 “Card-Lok”
Retainer for cold-plate, heat exchanger
applications. This “Card-Lok” configuration
offers a larger cross sectional profile for
increased clamping force and thermal
transfer.

FEATURES

«Maximum uniform clamping force

« Increased thermal transfer

+ Maintains wedge and body alignment
for easy installation

- (aptivated rear wedge

: Eg?:f:r%:%m head style Series 264 “Card-Lok” Retainer (cold plate)

« Lower cost - faster delivery

« Design Flexibility - Special lengths,
finishes, or other design options
available on request

WEDGES, BODIES & SHAFT
Material:
Aluminum alloy 6061-T6 per ASTM-B221 or
AMS-QQ-A-200/8
Finish:
See Part Number Code
SCREW
Material:
NAS1352C, Modified NAS1352C04 or
18-8 stainless steel, Stainless steel per
ASTM-A582
Finish:
Passivate per Mil-5-5002

Cold Plate

Recommended Gap:
Board Module Assembly
thickness plus 8.25 (.325)

LOCK WASHER
Material:

MS35338-135
Finish:

Passivate per Mil-5-5002 —
Board Module Assembly

Roll Pin

FLAT WASHER
Material:

300 Series Stainless Steel
Finish:

Passivate per Mil-5-5002

Shaft may be riveted or
screwed to Board
Module Assembly

ROLL PIN

Material:
400 Series Stainless Steel

Finish: Wedges

Passivate per Mil-S-5002

WEIGHT
1.07 g/cm (.096 0z/in)

APPLICATION DATA
Recommended Torque 68 N-cm (6 in-Ibs)

Square Flatwasher If Locking Element option add 22 N-cm (2 in-Ibs)

Lockwasher

O s
A
s
5
®
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Series 264 - “Card-Lok” Retainer (i

CALMARK"

OPTION PREFIX

Detail “V”

Provides visual lock
indication.

8.9
@ e oy
REF .
SIS 1<
.180)
i Unlocked Locked

(227)

OPTION SUFFIX

Detail “L”
Provides prevailing torque
for resistance to loosening

Detail “K”
Prevents the unintentional disassem-
bly of screw from front wedge.

il

g —

from shock and vibration. Lock element per
Adds 22 N-cm (2 in-Ibs) MIL-F-18240
torque to assembly. See applied to thread of screw cut away view of front wedgeI ) slotted shat
. slotted screw
application data on previous
sheet.
Center hole location
2.38(.094) Hex Socket Cap Per “E" option only
ANSI/ASME B18.3
M2
<—=+.13(.005)
I
7.44(293) max. [H | [ /\ ©
- |
I
*J 635 Lj 4.6 (.18) REF M= Assembly Length
( iSO) <——  minus 48.26 (1.90) 20.32(.800)
+.13(.005)
Assembly Length +/- 1.76 (.030) >
r 7.6(30) max.
[
889 (350) min. [Eﬂ o
T 2
Two holes standard. Extra hole
added with “E” option.
T T y 4 T ]
[H y I @) o] O I |
Units: mm (in.)
Unless otherwise specified:
Xx+.25 x+.5
(xxx £.010, xx £.02)
Note: Each piece has a tolerance of +.010
ot T o Part Number Code Example:
art Number Code

Prefix options

Metric Screw Head M2.5 Hex Drive
Standard Screw Head 3/32 Hex Drive
Visual Indicator

Series 264 Card-Lok Three Piece ———

[blank]

MV A 264-380 EHL K
M

\'}

No Visual Indicator

Black Anodize

[blank]
A

or choose from Finish Table

see table

Suffix options

Assembly length in inches. Standard lengths range from
71.12(2.80), 96.52 (3.80) and 121.9 (4.80).

length.xx

Other lengths available upon request
Additional Center Mounting Hole

None

[blank]

Mounting Options - holes for rivet mounting

H

or choose from Mounting Option Table

see table

Lock Element

None

L
[blank]

Captive Screw

K

None

[blank]

M264-2.80T2LK

Series 264 Card-Lok three piece 71.12 (2.80) long with .094-in. hex drive,
chemical film finish, 2-56 mounting holes, lock element and captive screw.

FINISH TABLE
(Code
Letter Finish
[blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
“R" Chemical Film per Mil-DTL-5541 Class 3,
Typell, Clear
“A" Black Anodize per Mil-A-8625 Type Il, Class 2
“HA” Hard Black Anodize per Mil-A-8625 Type IlI, Class 2
“EN” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Code MOUNTING METHOD TABLE
Letter Method
“H"” (01.73/1.85 (.068/.073) dia. through holes countersink 100°
x1.52(.060) deep
“T0” 0-80 tapped hole
“T2" 2-56 tapped hole
“TM2” M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK" ard-Lok” Retainer (Cold Plate)

(almark offers the narrow, advance design
Series 265 “Card-Lok” retainer for cold
plate/heat exchanger applications. This
totally unique design incorporates design
advancements that provide increased
thermal transfer, easy insertion, lighter
weight and now closer center to center board
spacing.

FEATURES

« Narrow design permits closer board
spacing
« Maximum uniform clamping force
+ Increased thermal transfer Series 265 “Card-Lok” Retainer (cold plate)
« Maintains wedge and body alignment
for easy installation

- (aptivated rear wedge
« (Choice of screw head style
- Lighter weight
« Lower cost - faster delivery
« Design Flexibility - Special lengths,
finishes, or other design options A
available on request ColdPlate ¢
WEDGES, BODIES & SHAFT
Material:
Wedges: Aluminum alloy 6061-T6 per
ASTM-B221 or AMS-QQ-A-200/11 Ny

ASTM-B221 or AMS-QQ-A-200/8
Shaft: Aluminum alloy 7075-T6 per

‘ Recommended Gap:
Finish: /‘ Board Module Assembly

.. thicki lus 6.35 (.250,
See Finish Table ickness plus 6.35 (.250)

SCREW, LOCK & FLAT WASHER
Material:
NAS1352C, Modified NAS1352C04 or
18-8 stainless steel, Stainless steel per
ASTM-A582
Finish:
Passivate per Mil-S-5002

Roll Pin

Board Module Assembly \

Shaft may be riveted or screwed to
Board Module Assembly

ROLL PIN
Material:

400 Series Stainless Steel
Finish:

Passivate per Mil-S-5002

WEIGHT
.89 g/cm (.080 0z/in)

APPLICATION DATA
Recommended Torque 68 N-cm (6 in-Ibs)

If Locking Element option add 22 N-cm (2 in-Ibs)

Square Flatwasher
@ Lockwasher
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Series 265 - “Card-Lok” Retainer ( CALMARK"

89
OPTI'O‘ll‘l I-:REFIX ﬂ (%SF) e fﬁ) |
Detail “V iy YY
Provides visual lock (180
indication. 27 Unlocked Locked
(.227)
OPTION SUFFIX
Detail “L” Detail “K”
Provides prevailing torque o ) !
for resistance to loosening Prevents the unintentional disassem- |§l””””l |7/IIIIIIIIIII”|!||”| RN
from shock and vibration. Lockelemént per bly of screw from front wedge. —
Adds 22 N-cm (2 in-Ibs) Mltif-l]flf“g bof
torque to assembly. See appleciotreadotscrew cut away view of front wedge slotted shaft
application data on previous slotted screw
sheet.
23% éﬁ?g%e; Socket Cap Per ANSI/ Center hole location
’ “E” option only
M2
i € £.13(.005) %‘
\
5.84(.230) max. [H | | | \ /a
—_— Il
\
J 572 ‘ M= Assembly Length minus
o 46 (.18) REF [— 48.26 (1.90) e 2032(80) —————————»|
+.13(.005)
[« Assembly Length + 1.3 (.050) >

T 7.6(.30) max.

7.37(290) min. tH | o
T

Units: mm (in.)
Unless otherwise specified:
Xx£.25 Xx+5
(xxx £.010, xx £.02)
Two holes standard. Extra hole Note: Each piece has a tolerance of +.010

added with “E” option.

[ —20 O E— —

AL

Part Number Code Example:
Part Number Code M265-4.80H
Series 265 Card-Lok Five Piece ———— ’
MV A 265 - 38 FE H L K Series 265 Card-Lok five piece 121.9 (4.80) long with M2.5 hex drive, gold chemical
Prefix options D film finish and standard rivet hole mounting
Metric Screw Head M2.5 Hex Drive M
Standard Screw Head 3/32 Hex Drive [blank] FINISH TABLE
Visual Indicator ' Code
No Visual Indicator [blank] Letter Finish
Black Anodize A [blank]  Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
orchoosefrom FinishTable_ seetable uR” Chemical Film per Mil-DTL-5541 Class 3,
Suffix options Type Il, Clear
Assembly length in inches. Standard lengths range from “A" Black Anodize per Mil-A-8625 Type II, Class 2
7112 (2.801, 96.52.(3.80) and 121.9 (4.80), lengthuo “HA” Hard Black Anodize per Mil-A-8625 Type Il Class 2
Other lengths available upon request “EN” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Additional Center Mounting Hole E
None [blank]
Mounting Options - through mounting holes H Code MOUNTING METHOD TABLE
or choose from Mounting Option Table see table Letter Method
Lock Element L
None [blank] “H"” (01.73/1.85 (.068/.073) dia. through holes countersink 100°
Captive Screw K x1.52(.060) deep
None [blank] “T0” 0-80 tapped hole
“T2" 2-56 tapped hole

“TM2” M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole
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CALMARK" ard-Lok” Retainer (Cold Plate)

(almark offers the narrow, advance design
Series 266 “Card-Lok” retainer for cold
plate/heat exchanger applications. This
totally unique design incorporates design
advancements that provide increased
thermal transfer, easy insertion, lighter
weight and now closer center to center
board spacing.

FEATURES

- Narrow design permits closer board
spacing

« Maximum uniform clamping force

« Increased thermal transfer

« Maintains wedge and body alignment
for easy insertion
- (aptivated rear wedge

« (hoice of screw head style
- Lighter weight
- Lower cost - Faster delivery Cold Plate

« Special lengths, finishes, or other
design options available on request

WEDGES, BODIES & SHAFT
Material:
Wedges: Aluminum alloy 6061-T6
per ASTM-B221 or AMS-QQ-A-200/8
Aluminum alloy 6061-T6 per
ASTM-B221 or AMS-QQ-A-200/8
Shaft: Aluminum alloy 7075-T6 per
ASTM-B221 and AMS-QQ-A-200/11
Finish:
See Finish Table

SCREW, LOCK Board Module Assembly —T

& FLAT WASHER

Material:
NAS1352C, Modified NAS1352C04 or
18-8 stainless steel, Stainless steel per
ASTM-A582

Finish:
Passivate per MIL-5-5002

Recommended Gap:
Board Module Assembly
thickness plus 6.35 (.250)

Roll Pin

Shaft may be riveted or
screwed to Board
Module Assembly

ROLL PIN
Material:

400 Series Stainless Steel
Finish:

Passivate per Mil-S-5002

Wedges

APPLICATION DATA
Recommended Torque 68 N-cm (6 in-Ibs)
If Locking Element option add 22 N-cm (2 in-Ibs)

WEIGHT
.89 g/cm (.080 0z/in)

Square Flatwasher

Lockwasher

Screw
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Series 266 - “Card-Lok” Reta CALMARK"

OPTION PREFIX 89(39)

REF k; 58 ‘
AUV (3) <—
Detail “V . @ —
Provides visual lock (180)
indication. T Unlocked Locked
(221)
OPTION SUFFIX
Detail "L" Detail llKII
orrsna o s e N — ) T o —
from shock and vibration. Lock elemént per ! - T —
Adds 22 N-cm (2 in-Ibs) MIL-F-18240

applied to thread of screw

cut away view of front wedge slotted shaft

slotted screw

torque to assembly. See
application data on previous

sheet.
2.38(.094) Hex Socket Cap Per szelrI hole Iolcauon
ANSI/ASMEB18.3 option only

M2

<« +.13(005) >
5.84(230) : >
max. [H I 1 @

=T I
[€— 4.6(.18) REF
—J 5]2) L— (18 M= Assembly Length minus

D — e 2032(800) ——————————>
(225 48.26(1.90) .13 (005 2032(800)

< Assembly Length + 0.76 (.030) >

‘(— 7.6(.30) max.

7.37(.290) min. [H ‘ @)

Two holes standard. Extra hole
added with “E” option.

! I 73 I ]
[H | O O O

Units: mm (in)

Unless otherwise specified:

XX£.25 Xx+5

(xxx £.010, .xx +.02)

Note: Each piece has a tolerance of +.25 (.010)

T @] Part Number Code Example:
SIS . 266-2.80T2K Series 266 three piece Card-Lok gold chemical film finish, 71.12
Series 266 Card-Lok Three Piece ————————— (2.80) long with 2-56 tapped r?lounting hoIesgand captive screw feature
M V A 266 - 38 EH LK
Prefix options
Metric Screw Head M2.5 Hex Drive M
Standard Screw Head 3/32 Hex Drive [blank] FINISH TABLE
Visual Indicator v Code
No Visual Indicator [blank] Letter Finish
Black Anodize ____ A [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
or choose from Finish Table see table “R" Chemical Film per Mil-DTL-5541 Class 3,
Suffix options Type II, Clear
Assembly length in inches. Standard lengths range from “p” Black Anodize per Mil-A-8625 Type Il Class 2
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx “HA” Hard Black Anodize per Mil-A-8625 Type lll, Class 2
Other lengths avalable upon request. “EN” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Additional Center Mounting Hole E
None [blank]
Mounting Options - holes for rivet mounting H
or choose from Mounting Option Table see table Code MOUNTING METHOD TABLE
Lock Element L
None [blank] Letter Method
Captive Screw K “H" 1.73/1.85 (.068/.073) dia. through holes countersink
None [blank] 100°x 1.52 (.060) deep
“T0"” 0-80 tapped hole
“T2" 2-56 tapped hole

“TM2” M2 x 0.40 tapped hole
“TM2.5”  M2.5x0.45 tapped hole

www.calmark.com « 800-854-7086




CALMARK" ard-Lok” Retainer (Narrow)

(almark offers the narrow configuration
Series 267 “Card-Lok” Retainer for cold-
plate, heat exchanger applications. This
design features narrowest cross sectional
sizein addition to optimum thermal
transfer, easy insertion, lighter weight and
now closer center to center board spacing.

FEATURES

« Narrow design permits closer board
spacing

« Maximum uniform clamping force

« Increased thermal transfer

« Maintains wedge and body
- alignment for easy insertion

- (aptivated rear wedge

« (Choice of screw head style
- Lighter weight

« Lower cost - Faster delivery

« Special lengths, finishes, or other design
option available on request

Cold Plate

WEDGES, BODIES & SHAFT

Material:
Wedges: Aluminum alloy 6061-T6
per ASTM-B221 or AMS-QQ-A-200/8
Aluminum alloy 6061-T6 per
ASTM-B221 or AMS-QQ-A-200/8
Shaft: Aluminum alloy 7075-T6 per
ASTM-B221 and AMS-QQ-A-200/11
Finish:
See Finish Table

SCREW, LOCK & FLAT WASHER
Material:
300 Series Stainless Steel
Finish:
Passivate per Mil-5-5002
ROLL PIN
Material:
400 Series Stainless Steel
Finish:
Passivate per Mil-5-5002

Recommended Gap:
Board Module Assembly
thickness plus 5.59 (.220)

Board Module Assembly Roll Pin

Shaft may be riveted or
screwed to Board
Module Assembly

WEIGHT
.75 g/cm (.067 oz/in)

Wedges

APPLICATION DATA
Recommended Torque 68 N-cm (6 in-Ibs)
If Locking Element option add 22 N-cm (2 in-Ibs)

Square Flatwasher

Lockwasher
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Series 267 - “Card-Lok” R

CALMARK"

OPTION PREFIX

58
— () ;
Locked

8.9
RAY (35 |«
Detail “V . ﬁi W
Provides visual lock (168 [
indication. ﬁ Unlocked /
(.192)
OPTION SUFFIX
Detail “L”

Provides prevailing torque
for resistance to loosening

Detail “K”

Prevents the unintentional
disassembly of screw from shaft

=/ YDA —,

from shock and vibration. Lock element per
Adds 22 N-cm (2 in-Ibs MIL-F-18240
torque to asserglbly. Seg applied to thread of screw cutaway view of front WEdgfelieved e slotted shaft
application data on previous
sheet.
2.38(.094) Hex Socket Cap Center hole location
Per ANSI/ASME B18.3 “E" option lonly
M/2
+.13
4 (.005)
5.00(.197)
osn ] | | | o
N E 46 (.18) REF L \
20.32
M= Assembly Length —»«———————— — >
6.35 minus 48.26 (1.90) (:800)
(.250) +.13(.005)
< Assembly Length + 1.3 (.050) >
[«—7.6 (:30) max.
5.99 (.236) min. [H ‘ o
F 2
Two holes standard.
Extra hole added with “E” option.
I I I I
[H m T T O ‘) O T T
Units: mm (in) 8067677
Unless otherwise specified:
XX £.25, x £5 (xxx +.010, .xx = .02)
Note: Each piece has a tolerance of +.010
Part Number Code Part NumbeT Code E).(ample: . .
Series 267 Card-Lok Five Piece ——————— 267-2.80T2K Series 267 five piece Card-Lok gold chemical film finish, 71.12
. MV A 267 - 380 E H L K (2.80) long with 2-56 tapped mounting holes and captive screw feature
Prefix options FINISH TABLE
Metric Screw Head M2.5 Hex Drive M Code
STandard ?crew Head 3/32 Hex Drive [blank] Letter Finish
Nurpierieuton e [blank]  Chemical Film per Mil-DTL-5541 Class 1A, ype 1, Gold
Black Anodize A “R"” Chemical Film per Mil-DTL-5541 Class 3, Type I, Clear
AR TR A see table “A" Black Anodize per MiI—A—8§25 Type I, Class 2
Suff . “HA” Hard Black Anodize per Mil-A-8625 Type Ill, Class 2
uffix options wgN ' He )
s e S e EN Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
71.12(2.80), 96.52 (3.80) and 121.9 (4.80). length.xx MOUNTING METHOD TABLE
Other lengths available upon request. Code
Additional Center Mounting Hole E Letter Method
None ____ . . [blanki “Hm 01.73/1.85 (.068/.073) dia. through holes
Mounting Options - holes for rivet mounting H countersink 100°x 1.52 (.060) dee
or choose from Mounting Option Table see table “To" dhol e P
Lock Element L " 0" 0-80 tapped hole
T2 2-56 tapped hole
2'0"“ : [blank] K “TM2” M2 x 0.40 tapped hole
aptive Screw “TM2.5” M25x0.4 hol
None Tolank] 5 5x0.45 tapped hole
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CALMARK"

Calmark offers the advance design

Series 280 “Card-Lok” Retainer for cold
plate-heat exchanger applications. This
totally unique design incorporates design
advancements that provide increased
thermal transfer, easy insertion, lighter
weight and lower cost. The Series 280
specifically provides greater clamping
force and load capacity for Board Module
Assembly of higher weight and mass.

FEATURES

« Greater clamping force and load capacity
for Board Module Assembly with higher
weight and mass

« Maximum uniform clamping force

+ Increased thermal transfer

« Maintains wedge and body alignment
for easy insertion

- (aptive rear wedge

« Choice of screw head style

« Dimensionally compatible with
Series 250

- Lighter weight

- Lower cost

« Special lengths, finishes, or other design
options available on request

WEDGES, BODIES & SHAFT

Material:
Wedges: Aluminum alloy 6061-T6
per ASTM-B221 or AMS-QQ-A-200/8
Aluminum alloy 6061-T6 per
ASTM-B221 or AMS-QQ-A-200/8
Shaft: Aluminum alloy 7075-T6 per
ASTM-B221 and AMS-QQ-A-200/11
Finish:
See Finish Table

SCREW, LOCK &
FLAT WASHER

Material:

300 Series Stainless Steel
Finish:

Passivate per Mil-5-5002

ROLL PIN
Material:

400 Series Stainless Steel
Finish:

Passivate per Mil-5-5002

WEIGHT
2.18 g/cm (.195 oz/in)

Lok” Retainer (Cold Plate)

Series 280 - ”Card Lok” Retainer (Co/d Plate)

Recommended Gap:
Board Module Assembly
thickness plus 10.8 (.425))

Roll Pin

Board Module Assembly \

Shaft may be riveted, screwed
or bonded to Board Module
Assembly

Wedges

APPLICATION DATA
Recommended Torque 227 N-cm (20 in-Ibs)
If Locking Element option add 50 N-cm (4 in-Ibs)

Square Flatwasher

Lockwasher
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Series 280 - “Card-Lok” Reta

CALMARK"

OPTION PREFIX

124

HRAYZ (49) }‘*
Detail “V . Lﬂ REF
Provides visual lock (270)
indication. K[ Unlocked

(.350)

OPTION SUFFIX
Detail “L”
Provides prevailing torque
for resistance to loosening
from shock and vibration. Lock element per
Adds 50 N-cm (4 in-Ibs) MIL-F-18240

torque to assembly See applied to thread of screw

application data on previous

838
—f (330 [«— ;
Locked

Detail “K”
Prevents the unintentional
disassembly of screw from shaft

= U T

cut away view of front wedge slotted shaft

slotted screw

sheet.
3.57 (.140) Hex Socket Cap Center hole location
Per ANSI/ASME B18.3 E”option lonly
M/2
+.13
o < (005) ﬁ
9.65 (.380)
aoe0 [ | | N ) ©
J E 6.1 (.24) REF \ 19.05
«— M = Assembly Length —»¢———————— : —>
9.27 minus 54.6%, (2.4?) (750)
(.365) +.13(.005)
< Assembly Length + 1.3 (.050) >
[«—11.2 (44) max.
11.68 (.460) min. [H ‘ o
? 2
Two holes standard.
Extra hole added with “E” option.
T T K T T
[H m T T O — O T T
89067682
Units: mm (in)
Unless otherwise specified:
XX .25, x .5 (xxx £.010, .xx £.02)
Note: Each piece has a tolerance of +.010
Part Number Code Example:
Part Number Code 1280-4.80HK
Series 280 Card-Lok Five Piece o
MV A 280 - 380 E H L K Series 280 Card-Lok five piece 121.9 (4.80) long with black anodize finish,
Prefix options standard rivet mounting hole and captive screw option
Metric Screw Head M3 Hex Drive M FINISH TABLE
Standard Screw Head 9/64 Hex Drive [blank] Code
Visual Indicator \'} Letter Finish
No Visual ||1d|cator [blank] [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
Black Anodize __ A “R” Chemical Film per Mil-DTL-5541 Class 3,
or choose from Finish Table see table Typell, Clear
Suffix options “A" Black Anodize per Mil-A-8625 Type Il, Class 2
Assembly length in inches. Standard lengths range from “HA" Hard Black Anodize per Mil-A-8625 Type Ill, Class 2
71.12(2.80),96.52 (3.80) and 121.9 (4.80) length.xx “EN" Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
Othe'r' lengths available u'pon request. MOUNTING METHOD TABLE
Additional Center Mounting Hole E Cod
None [blank] ode
Mounting Options - holes for rivet mounting H Letter Method
or choose from Mounting Option Table see table “H” (03.40/3.53 (.0134/.139) dia. through holes
Lock Element L countersink 60° x 3.81(.150) deep
None [blank] “T4" 4-40 tapped hole
Captive Screw K “TM3” M3 x0.50 tapped hole
None [blank]
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CALMARK"

Lok” Retainer (Cold Plate)

(almark offers the advance design

Series 281“Card-Lok” Retainer for cold
plate-heat exchanger applications. This
totally unique design incorporates design
advancements that provide increased
thermal transfer, easy insertion, lighter
weight and lower cost. The Series 281
specifically provides greater clamping
force and load capacity for Board Module
Assembly of higher weight and mass.

FEATURES

oy e ko
capacity for Board Module Assembly Series 281 - “Card-Lok” Retainer (Cold Plate)

with higher weight and mass
« Maximum uniform clamping force
« Increased thermal transfer

» Maintains wedge and body
« alignment for easy insertion

- (aptive rear wedge Cold Plate
« Choice of screw head style

« Dimensionally compatible with
» Series 250

« Lighter weight
« Lower cost

« Special lengths, finishes, or other
design options available on request

thickness plus 10.8 (.425)

\ / I Recommended Gap:
WEDGES, BODIES & SHAFT Board Module Assembly

Material:
Wedges: Aluminum alloy 6061-T6
per ASTM-B221 or AMS-QQ-A-200/8
Aluminum alloy 6061-T6 per
ASTM-B221 or AMS-QQ-A-200/8

Shaft: Aluminum alloy 7075-T6 per o2 Module Assembly

ASTM-B221 and AMS-QQ-A-200/11
Finish:

See Finish Table
SCREW, LOCK & FLAT
WASHER

Material:
300 Series Stainless Steel

Finish:

Passivate per Mil-S-5002
ROLL PIN
Material:

400 Series Stainless Steel
Finish:

Passivate per Mil-S-5002

WEIGHT

Screw
5
2.18 g/cm (.195 oz/in)

Roll Pin

— ]

Shaft may be riveted or
screwed to Board
Module Assembly

Wedges

APPLICATION DATA
Recommended Torque 227 N-cm (20 in-lbs)
If Locking Element option add 50 N-cm (4 in-lbs)

Square Flatwasher

Lockwasher
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Series 281 - “Card-Lok” Retai CALMARK"

OPTION PREFIX 124 838

49 < 2
Detail “V” - G
Ep— [ ]
Provides visual lock L pp—
indication. 83@ Unlocked Locked
(350)
OPTION SUFFIX
Detail “L” Detail “K”
Provides prevailing torque N =
for resistance to loosening Prevents the unintentional }I’IIIIIII IIIIIIIIIIIIIIﬂl HA-
from shock and vibration. Lock element per disassembly of screw from shaft. ===
Adds 50 N-cm (4 in—Ibs) MIL-F-18240 slotted shaft
torque to assembly. See applied to thread of screw cutaway view of front wedgfe" eved screw
application data on previous
sheet.
3.57 (.140) Hex Socket Cap Center hole location
Per ANSI/ASME B18.3 E” option lonly

M/23
+.1
v " (003) ﬂ
9.65 (.380)

530 [H] | | | /o

J J 6.1(.24) REF ‘
l«— M=Assemblylength —ypl¢— 19.05 N
9.27 minus 54.61 (2.150) (.750)
(.:365) +.13(.005)
< Assembly Length
+0.76(.030)
T 112 (44) max.
11.68 (.460) min. [H ‘ o

Two holes standard.
Extra hole added with “E” option.

i—= F—= :

89067695

@

Units: mm (in)

Unless otherwise specified:

XX +.25, x .5 (xxx £.010, .xx +.02)
Note: Each piece has a tolerance of +.010

Part Number Code Example:
Part Number Code 281-2.80H

Series 281 Card-Lok Three Piece ———————
M VA 281-380E HL K Series 281 Card-Lok three piece 71.12 (2.80) long with chemical film

Prefix options finish and standard rivet mounting hole
Metric Screw Head M3 Hex Drive M
—_— FINISH TABLE
Standard Screw Head 9/64 Hex Drive [blank] Code s B
Visual Indicator Vv Letter Finish
il Dt [blank] [blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
Black Anodize __ A “R” Chemical Film per Mil-DTL-5541 Class 3,
or choose from Finish Table see table Type Il, Clear
Suffix options “R" Black Anodize per Mil-A-8625 Type Il, Class 2
Assembly length in inches. Standard lengths range from “HA” Hard Black Anodize per Mil-A-8625 Type |ll, Class 2
71.12(2.80), 96.52 (3.80) and 121.9 (4.80) length.xx “EN” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
2:’:e.3r'lengths available u'pon request. MOUNTING METHOD TABLE
itional Center Mounting Hole E Code
N blank
Mone T ; [blank] - Letter Method
ounting Options - holes for rivet mounting e -
or choose from Mounting Option Table see table H 03.40/3.53 (-0134/ -139) dia. through holes
Lock Element L countersink 60° x 3.81(.150) deep
None [blank] “T4" 4-40 tapped hole
Captive Screw K “TM3” M3 x0.50 tapped hole
None [blank]
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CALMARK"

- “Channel-Lok” Retainer (Cold Plate)

Calmark offers the Series 227 and 228
Channel Mounted “Card-Lok”. This design
consists of three or five segment Card-Lok
retainer mounted in its own individual
chassis mountable heatsink channel.

FEATURES

« Self contained Card-Lok/Heatsink
Channel — Three or five segment Card-Lok
mounted in an individually mountable
heatsink channel

« Maximum Reliability — Screw-actuated
wedge action locks Plug-in Unit in place

Series 227 - “Channel-Lok” Retainer (cold plate)

« Maximum Thermal Transfer — Wedge
action design provides maximum contact
between thermal paths on Plug-in Unit
and the heat sinking surface

« Maximum Resistance to Shock & Vibration
—Wedge action design locks Plug-in Unit
in place to provide maximum resistance
to shock and vibration

« Zero Insertion & Extraction Forces —
Screw actuation provides zero insertion
and extraction force on Plug-in Unit

- Design Flexibility — Special lengths,
finishes or other design variations
available on request

MATERIALS

CHANNEL, BODIES &
WEDGES

Material:
Aluminum alloy 6061-T6
per ASTM-B221 or
AMS-QQ-A-200/8

Finish:
See Finish Table

SCREW
Material:

Stainless Steel per ASTM-
A582

Finish:
Passivated per
Mil-S-5002

FLAT WASHERS,
RETAINING RING
& SPRING

Passivated Stainless Steel

WEIGHT
2.44g/cm (0.22 0z/in)

Cold Plate

Series 228 - “Channel-Lok” Retainer (cold plate)

Series 228 with

Plug-in Unit

locked in place
Series 227
ready to accept
a Plug-in Unit

Spring
Channel

d
d

L / Alignment
Spring
4 f
S
S .
Plug-in Unit
ug-in Uni ﬁ‘ﬁ
. X . Wedge Bodies
Retaining Ring

APPLICATION DATA
Recommended Torque 68 N-cm (6 in-Ibs)

Screw
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Series 227 & 228 - “Channel-Lok” Reta

CALMARK"

S;c:r;é: be:g;ng 300+ .10 Assembly Length +.050
; 12(0945) o (118+.004) |  Retaining Ring
2.62(.103) v

i< BN 7 < > WE

¥

Flatwashers Front Wedge Single center Wedﬁe

1.55+.12 238 (.094) Hex Socket Cap Series 228 uses t
(.061 +.005) Per ANSI/ASME B18.3

ree center body sections

Rear Spring
Wedge (Allows captive
screw to automatically
engage and disengage

body used for Series 227.

3.05 +.076 % s -} [«3.8(15) rear wedge)
(120:+.003) 8.89 (350) |
L2 “max.
T |
12.57+0/-.18 < M £ .13 (.005) = Length minus 25.4 (1.00) —4
(495 +0/-.007) 432+.12
«—M/2+.13 (.005) ———— > (.170 £.005)
Series 227 & i
Series 228 |
165.1 (6.5) D* -®- —— — - — — -®- — *
and shorter {
12.70 432+.12
> (500) < (170 £.005)
Series 228 i
177.8 (7.0) _®— @ i _@®—
and longer u | T
- "
€ M_£.13 (.005) —> 89066430
< M, £.13 (005) ——————>
Units: mm (in)
. Unless otherwise specified:
Right Hand Assembly - shown
Le%t Hand Assembly - opposite XX £.25, X iIS (xxx £.010, .xx £.02)
Note: Each piece has a tolerance of +.010
Series 227
Length | 76.2 (3.00) 88.9(3.50) 101.6 (4.00) 114.3 (4.50) 127.0(5.00) 139.7 (5.50) 152.4(6.00) 165.1(6.50)
MF | 25.40(1.000) 31.75(1.250) 38.10(1.500) 127.00 (1.750) 50.80 (2.000) 57.15(2.250) 63.50 (2.500) 69.85 (2.750)
MC | 50.80(2.000) 63.50 (2.500) 76.20 (3.000) 88.90 (3.500) 101.60 (4.000) 114.30 (4.500) 127.00 (5.000) 139.70 (5.500)
Series 228
Length | 114.3 (4.50) 127.0(5.00) 139.7(5.50) 152.4(6.00) 165.1(6.50) 177.8(7.00) 190.5 (7.50) 203.2(8.00) 215.9(8.50) 228.6(9.00) 241.3(9.50) 254.0(10.00)
MF 44.45 (1.750) 50.80 (2.000) 57.15(2.250) 63.50(2.500) 69.85 (2.750) 50.80 (2.000) 57.15(2.250) 57.15(2.250) 63.50 (2.500) 63.50(2.500) 69.85 (2.750) 76.20 (3.000)
MC N/A N/A N/A N/A N/A 101.60 (4.000) 107.95 (4.250) 120.65 (4.750) 127.00(5.000) 139.70 (5.500) 146.05 (5.750) 152.40 (6.000)
Length | 266.7 (10.50) 279.4(11.00) 304.8(11.50) 317.5(12.00) 330.2(12.50) 342.9(13.00) 355.6(13.50) 368.3(14.00) 368.3(14.50) 381.0(15.00) 393.7(15.50) 400.4(16.00)
MF 82.55(3.250) 88.90 (3.500) 95.25 (3.750) 101.60 (4.000) 107.95 (4.250) 114.30 (4.500) 120.65 (4.750) 127.00 (5.000) 133.35(5.250) 139.70 (5.500) 146.05 (5.750) 152.40 (6.000)
MC 158.75 (6.250) 165.10 (6.500) 171.45 (6.750) 177.80 (7.000) 184.15 (7.250) 190.50 (7.500) 196.85 (7.750) 203.20 (8.000) 209.55 (8.250) 215.90 (8.500) 222.25(8.750) 228.60 (9.000)

Part Number Code
Series 227 Card-Lok Three Piece
Series 228 Card-Lok Five Piece

1
M A 228 R - 5.00 T4
Prefix options

Metric Screw Head M2.5 Hex Drive M
Standard Screw Head 3/32 Hex Drive ___ [blank]

Black Anodize A
or choose from Finish Table see table

Suffix options
Right or
Left
Series 227

Standard lengths from 76.2 (3.00) to 165.1 (6.50)

in 12.7 (.500) increments

Series 228

Standard lengths from 101.5 (4.00) to 406.4 (16.00)
in 12.7 (.500) increments length.xx

rx

Mounting Options
4-40 tapped mounting holes T4
M3 tapped mounting holes TM3

Part Number Code Example:
227R-6.50T4

Series 227 Channel-Lok three piece 165.1 (6.50) long with chemical film finish
and 4-40 tapped mounting holes; this assembly is for the right side

A2281-9.50TM3

Series 228 Channel-Lok five piece 241.3 (9.50) long with black anodize finish
and M3 tapped holes; this assembly is for the left side

FINISH TABLE

Code
Letter Finish
[blank] Chemical Film per Mil-DTL-5541 Class 1A, Type 1, Gold
“R" Chemical Film per Mil-DTL-5541 Class 3,

Type ll, Clear
“A" Black Anodize per Mil-A-8625 Type Il, Class 2
“HA” Hard Black Anodize per Mil-A-8625 Type Ill, Class 2
“EN” Electroless Nickel per Mil-C-26074 Class 4, Grade B, Bright
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CALMARK"

d 165/166 Retainers

Calmark offers the Series 125/126 Card
Retainer as the economical approach

to protecting your Printed Circuit Board

in shock and vibration applications. For
those applications that require shock and
vibration protection and heat sinking and
grounding, the Series 165/166 may be the
answer to your problem. The Series 125/126
is made from rugged stainless steel while
the Series 165/166 is made from Alloy 10
BeCu for exceptional thermal and electrical
conductivity. These Retainers conform to
DSCC85034.

125/126 Material:

41 (.016) thick Stainless Steel Type
301, Cond. 1/2 H, ASTM -A240

Finish: Series 125/126/165/166 retainers
Passivate per MIL -5-5002 .
§ gt e Part Number Code
SPRING RATE every inch, offering a choice Series
. f i 125,126,165,166 ———
60.4N/cm (34.51bs/in) of . ’\ modmngpetems R R [
deflection per spring finger N PCB Thickness o
WEIGHT . ’ 16 (.063) 06
Ag/cm (.0360z/inch) 2.4(.094) 09
) Length
Coied edges allow 3175 (1.25) 0 311.15 (12.25) length.xx
o " in 25.4 (1.00) increments
damage to card Other lengths available on request
anish (165/166 only)
165/166 Material: Nickelplate ___ N
41(.016) thick A||0y 10 Independent Sectionsh or choose from Finish Table
. maximizs ntact witl
Beryllium Copper. princed circutcard  Part Number Code Example:
Cond. “AT” per Mil-C-81021 125-06-4.25
Finish: Series 125 passivated stainless steel, 107.95
See Part No. Code (4:25) Iopg d.esigned for 1.6 (.063) thick
printed circuit boards
SPRING RATE . FINISH TABLE
56.0 N/cm (32 Ibs/in) of o Code
deflection per spring finger RilticAewbileeiy Letter Finish
WEIGHT providing dampening [blank] 125/126: passivated
. under shock and vibration 165/166: no finish
A48g/cm (.0430z/in) :
Turned in tabs and rigid
walllmit card excursion For 165/166 only ,
& Break sharp edges. under dynamic loading = T Bright Tin plate per Mil-T-10727
k ® .005 (.0002) min.
v { “N” Nickel plate per QQ-N-290Cl. 1, Gr.F
@ V 7‘ - : - : “ZN" Zinc plate per ASTM-B633 Type Ill (clear), SC1
Printed Circuit Board | Dash PB | BDimension | GDimension | wgnw  pectoless nickel plate per Mil-C-26074 L. 1 Gr. B
No. |Thickness| +0-38(.015) | +0.0(.00)
432+.13 \-0.0 (.000) \-0.80(.03)
Réﬂgfﬁqf,?dséd -06 [1.6(1/16) | 1.91(.075) 1.14(.045)
Mounting Dim
-09  [2.4(3/32) | 2.67(.105) 1.91(.075)
Series 125/126 = 3.18 (.125)
Series 165/166 = 4.19 (.165)
Length e > B 64(025)R
| 183 (72) 71(28)Typ (see table) (see table) (insic
Vo, A . inside) Typ.
| — — 1y oy
+ & 673 8.18 +.25/-.50
%o” ) %rﬂ \ ﬁrﬂ ) %ﬂ \ $ KB (:265) (iziz +010/-020)
219 (165) 25404 13 432413 T
2.44 + .05 (.096 + .002) Dia.Typ. “Typ. (1.?60 £ 005) (170 £ .OOS)J L_‘
Units: mm (in) 19.05 (.750) Typ. Tol. Noncum. P _ !
Unless otherwise specified: 125/165 Shown (31;% gg:::z }égﬂég _ %gg E}gg;
XX £.25, X £.5 (xxx +.010, .xx £.02) 126/166 Opposite Typ.

89066486
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Series NW125/NW126 and NW165,

Part Number Code

Series

NW125, NW126, NW165, NW166 —
NW125 -0

-3.25

N
PCB Thickness
1.6 (.063)
2.4(.094)
Length

31.75(1.25) t0 311.15 (12.25)
in 25.4 (1.00) increments.
Other lengths available on request
Finish (NW165/NW166 only)
Nickel plate
or choose from Finish Table

FINISH TABLE

06
09

length.xx

Code
Letter Finish

[blank]  NW125/NW126: passivated
NW165/NW166: no finish

~5

Spring fingers hold
printed circuit board
against rigid side for
thermal and electrical
contact. It also provides
dampening under

Series NW125/NW126/NW165/NW166 retainers

Mounting holes are offset
from card path and occur
every inch, offering a choice
of mounting patterns

Coined edges allow
smooth insertion and
extraction without
damage to card

CALMARK"

(almark offers the Series NW125/NW126
and NW165/NW166 Card Retainers for
cold plate heat exchanger applications.
These Retainers provide the necessary
spring pressure to insure positive contact
between the thermal path on the

Printed Circuit Board and the cold plate
surface. The NW165/NW166 provides the
additional benefit of improved thermal
characteristics. These retainers conform to
the DSCC 85034 specification.

NW125/126
Material:

0.41 (.016) thick Stainless Steel
Type 301, Cond. 1/2 H, ASTM -A240

Finish:
Passivate per MIL -5-5002

WEIGHT
.32 g/cm (.029 oz/inch)

SPRING RATE

60.4 N/cm (34.5 Ibs/in) of deflection
per spring finger

NW165/NW166
Material:

0.41(.016) thick Alloy 10 Beryllium
Copper
Cond. “AT” per Mil-C-81021

Finish:
See Part No. Code

SPRING RATE

For NW165/NW166 only shock and vibration. 56.0 N/cm (32 Ibs/in) of deflection per
“tr Bright Tin plate per Mil-T-10727 spring finger
.005 (.0002) min.
“N” Nickel plate per QQ-N-290 CI. 1, Gr. F WEIGHT
“ZN" Zinc plate per ASTM-B633 Type Il (clear), SC1 Turned in tabs and rigid 38.g/cm (.034 0z/in)
“EN” Electroless nickel plate per Mil-C-26074 (1. 1Gr.B wall limit card excursion
under dynamic loading -2 P N b c d E I
\ art Number Code Example:
$ NW165-09-4.25EN
Cold wall Break sharp edges. . .
¢ i K Series NW165 BeCu with Electroless
£ ‘ Dash | PCB B Dimension GDimension | Nickel finish,
| V /‘ No. |Thickness| +038(.015) | +0.0(.00) | 107 95 (4 75) Jong designed for 2.4
\-0.0(.000) \-0.80 (.03) .
Printed Circuit Board (.094) thick
432+.13 -06 1.6(1/16) | 2.41(.095) 3.94(.155) printed circuit boards
(.170 £ .005)
<D |Recommended 09 [24(332) | 165(065) | 3.18(.125)
Mounting Dim
Series NW125/NW126 = 3.18 (.125)
Series NW165/1NW66 = 4.19 (.165)
< Length >
G B
(see table) (see table) 47
¥ N - * | A
/N /N /N &o
©, 0, os e A7 I
2540+ 13 (145  .005)
2.44 % 05 (096 + .002) Dia. Typ. 4.19(165) Typ. (1:000 & .005) >
ol. Noncum. >
Units: mm (in) > 19.05(750) Typ. T8¢ Series NW125/NW126 = 2.54 (100)
) Xx=+.25, X=+.5 NW125/NW165 Shown (.125) Series NW165/NW166 = 3.56 (.140)
(xxx=%.010, xx=%.02) NW126/NW166 Opposite Typ.

89066492
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CALMARK"

Calmark offers the Series 115-287 Card
Guide, a most unique design in PC card
guides. The Series 115-287 Card Guide
allows users of louver or lance type card
guides to easily change to an insulated
nylon card guide with a minimum
modification of strength and air flow.

FEATURES

Available for 1.61(.063) and 2.43 (.094)
thick printed circuit boards

« Unique snap-on design

Secure and easy installation

Wide lead-in for easy card entry

« No mounting hardware required
Metal web support provides
strength and rigidity

Narrow profile for excellent airflow
« No mounting holes required
Economical

MATERIAL
Nylon 6/6. Meets UL 94V-2.
Self extinguishing to flame.
May be used at 121°C (250°F)
continuously. Resistant to
alkalies, weak acids, and
common solvents.

COLOR

Standard color is natural (white).
Additional colors are special
order. Contact factory for
availability.

J

4

C
Series 115-287 - Nylon Guide
7.6(30) 5.21(.205) 5Ty, N Part No. Gap Dimension
pd _
0 J | 115-287 1.93 (.076)
115-287-3 2.69(.106)
| R
475(.187) — 29.2(1.15) 135 (53) 48 € 135(53) >
F % (1) ‘ 889350
826(3.25) > 76+.05
l— 1.27(050) (030 .002)
‘ ‘ Gap +.013
v (.005) see table

v VI Iy [ N *+ﬁ

17[% % - e A
65+ 05 1 [« 7290 +.13 2870+ .005) (9| (095:2.005) N s+
(065+.002) 305 Units: mm (in) (.205 +.005)

(120) Xx=%.25, Xx=+.5
(xxx=%£.010, xx==.02)
/\\\
APPLICATION DATA Yebtengh

73.03+.13
(2.875 £.005)

1. Slip front end of quide on first.
2. Bow guide and tuck back under.
Fits up to 1.65 (.065) thick material.

Square Corners

Web Width
5.08+0.13
(200 +.005)

Part Number Code
Series 115-287

Suffix options

For board thickness 1.5 (.06) [blank]

For board thickness 2.4 (.093) -3

For color options other than standard color white, add suffix:

White [blank]

For other colors add BLK, BRN, ORG, YEL, GRN, BLU

XXX

(Colors other than White will require special order and part number)
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Series 120 and CALMARK"

Calmark offers the Series 120 and (120
snap-in PCB Nylon Card Guide.

120 FEATURES

- - Easy and secure snap-in design
_— « Extra deep guide
« Wide lead-in for easy card entry
« No mounting hardware required
— « Narrow profile for excellent airflow
_— +Mid-span mounting point option for
greater stability
board gap widths
« Economical

Series C120 includes the above

features Plus:

« Molded in conductive material

« Provides surface resistivity of 10°ochms
per square

MATERIAL
Series 120: Nylon 6/6 or 6.
Meets UL94V-2 self-extinguishing to

flame or UL94V-0 (see part number

Series C120 - Nylon Guide (conductive) configuration). May be used at 121°C

(250°F) continuously.
3 s 3 5 Resistant to alkalies, weak acids
! N 33 1ﬂ and common solvents.
N % 6:4(25)Ty. o s Series C120: 10% Graphite Filled
Standard: 1.93 .13 (076  .005) Polycarbonate. Meets UL94V-2.
J Length £ 8(03) for-3:2.69 +.13 (106 £ .005)
‘<&  COLOR
e ﬂ ‘ Series 120: Standard color is natural
] & & J I Ty 0] (white). For other colors append BLK,
- < ¢ - ¢ ¢ € I 4 o BRN, RED, ORG, YEL, GRN, BLU, VIO or
(Length-127 (500)/2:+ 8 (03 BE GRY to part number
“7 ifapplicable. See table — (13;58;61035)7 . - .
«—— Length - 12.7(.500) .8 (.03) T l— Series C120: available in black onIy.
335+.05
Units: mm (in) xx==.25, x=+.5 (132 il;ifoz)
PartNo. | Length Color add suffix (standard is white) (00010, =202
120-400  [101.6(4.00) | BLK, BRN, ORG, YEL, GRN, BLU Rear (and Center) Mounting Slots:
Series 120 & C120
120-600 152.4(6.00 BLK, BRN, ORG, YEL, GRN, BLU 3.02+.13(.120 +£.005) x 5.54 (.218)

120-700 177.8(7.00)* | BLK, BRN, ORG, YEL, GRN, BLU INSTALLATION DATA
Snap-in with sharp impact.
120-700X 177.8(7.00

)
)
)
) | BLK, BRN, ORG, YEL, GRN, BLU No special installation tools
120850 |215.9(8.50)* | BLK, BRN, ORG, YEL, GRN, BLU ;e.g;‘i(fgj-;‘tﬁiglfrfatenal.
120-850X  [215.9(8.50) | BLK, BRN, ORG, YEL, GRN, BLU
120950 [215.9(9.50)% | BLK, BRN, ORG, YEL, GRN, BLU
)
)
)
)
)
)
)

(120-400 | 102.1(4.02 BLK, BRN, ORG, YEL, GRN, BLU
(120-600 | 153.2(6.03 BLK, BRN, ORG, YEL, GRN, BLU
(120-700 | 178.8(7.04)* | BLK, BRN, ORG, YEL, GRN, BLU
(120-700X | 178.8(7.04 BLK, BRN, ORG, YEL, GRN, BLU
(120-850  |216.9(8.54)* | BLK, BRN, ORG, YEL, GRN, BLU
BLK, BRN, ORG, YEL, GRN, BLU
BLK, BRN, ORG, YEL, GRN, BLU

Front Mounting Hole:
Series 120

3.25 +.03/-.08 (.128 +.001/-.003) Dia.
Series C120
3.20 +.03/-.08 (.126 +.001/-.003) Dia.

(120-850X  |216.9 (8.54
(120-950  |242.6(9.55

(Colors other than White will require special order and part number)

*Indicates presence of a mid-mounting post
For 2.4 (.094) thick pcb, include a“-3” suffix to part number
For UL94V-0 option add VO prefix to part number
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CALMARK"

Calmark offers Card Extractors for efficient
extraction of Printed Circuit Board from
connectors and the Series 107 Card Inserter-
Extractor for efficient insertion and extraction
of Printed Circuit Board in high density
connector contact and multiple connector
applications.

FEATURES

« Leveraction for safe easy card extraction

« Ample gripping and pushing surfaces for
extracting and inserting card

« Available in colors for coding

« Generous area for hot stamp marking

« Exact replacement for other manufacturers

MATERIALS

All Series 107 nylon extractors are molded in
Glass Filled (30%) 6/6 or Type 6 Nylon. See
table for flammability ratings. UL94-V0 parts
are self extinguishing to flame.

May be used at 121°C (250°F) continuously.
Resistant to alkalies, weak acids, and common
solvents.

ROLL PINS
+ 2.38(.094) diax 6.35 (.250) long
Series 107, 107-10, 107-20, 107-20-3,
107-70, 107-70-3
+ 2.38(.094) diax 7.95(.313) long
Series 107-3, 107-10-3, 107-70-4
COLOR
Other colors available; see part number
code. Series 107 standard color is black.

For standard colors, a color suffix is not
necessary.

HOT STAMPING

Hot stamp marking service is available.
Please contact an Application Engineer
with your requirements.

SERIES P - PRE-STARTED
ASSEMBLY PIN

Calmark offers any of our extractors and
inserter-extractors with the option of
Pre-Started Assembly Pin.

FEATURES
- Faster and easier installation of extractor
to PCcard

« Eliminates need for special tools or
equipment and set-up time

« Eliminates loss of loose assembly pins

Nylon Extractors

;::Itelslumb or Feature Board Thickness (S:(tj::iard UL 94 ;ﬁ;:::tna';ael Figures
103 ED 1.6 (.063) natural V-2 311 2/A
V103 3 1.6 (.063) natural V-0 311 2/A
107 IED 1.6 (.063) black V-0 4.5:1 1/C
107-3 IED 2.4(.093)/3.2(.125) black V-0 4.5:1 1/C
107-10 IED 1.6 (.063) black V-0 3.3:1 2/C
107-10-3 IED 2.4(.093) black V-0 331 2/C
107-20 IEL 1.6 (.063) black V-2 4.5:1 3/D
V0107-20 IEL 1.6 (.063) black V-0 4.5:1 3/D
107-20-3 IEL 2.4(.093) black V-2 4.5:1 3/D
V0107-20-3 IEL 2.4(.093) black V-0 4.5:1 3/D
107-70 IEL 1.6 (.063) black V-0% 4.5:1 4/D
107-70-3 IEL 2.4(.093) black V-0% 4.5:1 4/D
107-70-4 IEL 3.2(.125) black V-0% 4.5:1 4/D

Feature: | = Inserter E=Extractor L= Latching D= meets DSCC83023
For Pre-start pin feature, add “P” prefix to part number
*Main handle portion is UL-94V0, but latch is UL94-V2

Add suffix WHT for natural color. Standard colors are natural or black. Contact factory for availability of other colors.

Assembly Pin
@) l |

Pin protrusion of approx. .38 *T\}«
(.015) seeks hole in P(B

www.calmark.com « 800-854-7086




Series 103 to 107 - Nylon E:

CALMARK"

127
—| (500 ‘«
< 11.05 >
(435) J
50,
2.00)
381
3.96 (1.50)
3.9 (156)R
(156) R
| X F *8.89(350)
*b L 1206 for 2.4(.094)
A FE Y *8.89(350) (475) M| and3.2(125)
12.06 for 2.4 (.094) thick boards
(475) M | and32(125) e
] [] thickboards (290)
il
FIG. 1 0 FIG.2
2667 e <€ 2235(880) w
L 508
56 (2.00)
(22
396
(156)R
N , L
s | 1] n
(475) H (475) M
x —{ 1105 L* |
. ! 737
5l 737 le— (435) . ;’ (30 <
(.290) for3 2['( 7 25)) Units: mm (in)
thick boards Unless otherwise specified:
Xx£.25 x+.5
(xxx %010, .xx +.02)
FIG.3 FIG. 4
APPLICATION DATA FIG.A FIG.B
Two inserter or inserter- -
extractors are recommended per (109)
printed circuit board taller than o 635
127 (5) in height. (250) (250)
6.41.250)
X45°
Units: mm (in) 635 Chamfer 6.35
Unless otherwise specified: (:250) (:250)
XX£.25 x+5

(xxx %010, .xx +.02)

Provides insertion and extraction travel of 8.9 (.35) min.

Nominal position of card edge when seated
inconnector. The Inserter-Extractor will allow 1.3
(.05) overtravel for tolerance take-up.

724+ 38 \4 1.5 (.06)Ref.
(.285+.015) ﬂ (ard Guide
Surface
— v vy

TT

2.77
(.109)

< 18.5(73) |

A_15(.06)max. T
6.1(.24)min. 635
Detail of Actuating Surfaces (.250) Fl

Required on Top and Bottom Guide Plates

Provides insertion and extraction travel of 8.9 (.35) min. 238

Nominal position of card edge when seated
inconnector. The Inserter-Extractor will allow 1.3
(.05) overtravel for tolerance take-up.

228+.13
(090 xooj ke

sz’:f”?g; |

]

2286+.13
(-900 +.005)

7.24+38
(285 +.015) ﬂ 15006 ot
ard Guide
— H L2E e Surface
k. 1.5(.06) max. T
6.1(.24) min.

6.35
(250

271
(.109)

Bia. FIG.D
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CALMARK" m Inserter - Extractors

Calmark offers the Series 107 Aluminum
Inserter-Extractor for safe and easy
insertion and extraction of printed circuit
boards in the most severe applications.
This product series offer a wide range of
inserter-extractor with varying features
from mechanical advantage ratios, color,
board thickness, etc. If you don’t see one
here that meets your requirements, please
contact our Applications Engineers with
your specification.
FEATURES
« “Ultra strong” lever action design . .
overcomes insertion and extraction Series 107-50 - Inserter/Extractor (Aluminum)
forces of highest possible limits
« Widths from 7.37 (.290) t0 7.92 (.312) Series Feature Board Thickness gﬂggard gn;‘f:::a'cal Figures
for printed circuit boards ranging from 9°
16 (063) tO 32 (125) th|(k 107-35 IE 6 (.063) black 5.5:1 1/A
« Actuates from a simple “U” channel form C107:35 LE 6(063) dear 2311 VA
« Mounting detail on card retrofits other 107553 £ 1L0%) Dlack >3 i
ingﬂgtrygtan dards (107353 | IE 4(093) dear 551 A
. Available in black anodize or clear 107-35-4 IE 3.2(.125) black 551 1/A
d\llg:T?i(M a (107354 | IF 2(125) dear 551 A
.G for identification 107-50 IE 6(.063) black 4.5:1 2B
mea':ﬁlrglg‘: areafori (107-50 IE 6(.063) dear 451 2B
« Strong and Ultra-strong lever action 107503 = 11099 Dlack 231 28
overcome high insertion and extraction |13 | IE 4(.093) dear 4.1 28
forces 107-50-4 IE 2(125) black 4.5:1 28
+ 107-73 and 107-75 offers a positive (107-50-4 IE 3.2(.125) clear 4.5:1 2/B
locking feature 107-51 IE 1.6(.063) black 3.311 3/8
(107-51 IE 1.6 (.063) clear 3.3:1 3/B
MATERIALS/FINISH 107-51-3 IE 2.4(.093) black 3311 3/B
(107-51-3 IE 2.4(.093) clear 3.3:1 3/8
EXTRACTOR ) 107-51-4 IE 3.2(.125) black 3311 3/8
AIum|.num alloy 6061-Té. Black anodize 107514 IE 32(125) dlear 331 3B
per Mil-A-8625, Type I1 CI. 2. or Clear 10755 T 16(063) ik ™ VB
chemical film per Mil-5541 (I 3 for a -
conductive finish. Other anodize colors ~ |-<197-55 IE 1.6 (063) dear &1 478
or a gold chemical film also available. 107-55-3 IE 24(.093) black 81 4/
Please contact an Application Engineer (107-55-3 IE 2. 4( 093) dlear 8:1 4/8
with your requirements. 107-55-4 IE ( 125) black 8:1 4/B
ROLL PIN (107-55-4 IE 2(125) dlear 8:1 4/B
Stainless steel, 2.38 (.094) x6.35 (250) [t EL 61063 Dlack 121 K
[except all Series 107-35 use 7.95 (313) |1V IEL 6(063) dear 4.2 ol
long]. Roll pins are furnished with each | 107733 IEL 4(.093) black 421 S/
inserter-extractor. [Series 107-73 and (107-73-3 IEL (093) clear 42:1 5/C
107-75, two roll pins] 107-73-4 [EL ( 125) black 4.2:1 5/C
(107-73-4 IEL 2(125) clear 421 5/C
107-75 IEL 6(.063) black 7:1 6/C
107-75 IEL 6(.063) clear 7:1 6/C
107-75-3 IEL A4(.093) black 7:1 6/C
(107-75-3 IEL 4(.093) clear 7:1 6/C
107-75-4 IEL 2(129) black 7:1 6/C
(107-75-4 IEL .2(.125) clear 7:1 6/C
Feature: | = Inserter E = Extractor L = Latching
For Pre-start pin feature, add “P” prefix to part number
67 www.calmark.com  800-854-7086




Series 107 Aluminum Inserter - E CALMARK"
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Provides insertion and extraction travel of 7.6 (.30) min.

Nominal position of card edge when seated
inconnector. The Inserter-Extractor will allow .76
(.03) overtravel for tolerance take-up. A P PL I CATI O N DATA

Two inserter or inserter-extractors are recommended per printed circuit

1.02(040)Ref 5 board taller than 127 (5) in height.

4.83 +.25(.190 +.010) %

Card Guide
Surface

g

4.57(.180)

Units: mm (in)

/ ‘ .8(.03) max. T Unless otherwise specified:
1 25(.10) XX£.25 Xx+5
43 (17)min. X45°min. (xxx .010, .xx £.02)
Detail of Actuating Surfaces Chamfer
Required on Top and Bottom Guide Plates
FIG.A
Provides insertion and extraction travel of 8.9 (.35) min. 22.86+.13

Provides insertion andextractiontravel of 8.9 (.35) min. 238(094) Dia (.900 +.005)

_ n Nominal position of card edge when seated ,AL
Nomlnal position of card edge when s‘eated inconnector. The Inserter-Extractor will allow 1.3 229+ 13
inconnector. The Inserter-Extractor will allow 1.3 (.05) overtravel for tolerance take-up. (.0 90_+ . ") l«
(.05) overtravel for tolerance take-up. =

6.35
\ 1.5(.06) i <7(‘250)
ard Guide
Card Guide Surf
Surface — urace A
ﬁ].S (.06)max. T
LLS (.06)max.
A 6.1(24) min. p ;t 27 T
L 6.1(.24)min. Detail of Actuating Surfaces (.250) (,1‘09)

Detail of Actuating Surfaces Required on Top and Bottom Guide Plates Dia.

Required on Top and Bottom Guide Plates

FIG. B FIG.C
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CALMARK"

um Extractors

(almark offers the Series 109 narrow profile
aluminum Card Extractor for safe and
efficient extraction of Printed Circuit Board
with limited available space. Single-side
actuating foot design provides clearance
for use on boards with “Card-Lok” clamping
retainers. The Series 109 meets the
requirements of DSCC 84191.

FEATURES

« Lever action provides mechanical
advantage for efficient insertion and
extraction of printed circuit board

« Meets requirements of DSCC 84191

- Narrow profile requires minimum board

Space Extractor width
- Single-side actuating foot provides e o e
clearance for use with “Card-Lok” ’ x ‘

clamping retainers
« Strong aluminum or stainless material

« Available in colored finish for coding

MATERIALS/FINISH

EXTRACTOR

.063 thick Aluminum Alloy, type 5052-
H32 per QQ-A-250/8 Chem film or
anodize finish (see part number code)
or.063 thick Stainless Steel, type 304
per ASTM-A666. Passivated per AMS-
QQ-P-35

ROLL PIN

Stainless Steel, 2.38 (.093) x 4.75 (.187)
long. -3 and -4 versions use 6.35 (.250)
long

Gap
(see table)
Standard
Easy Grasp Style

Board Module
Assembly

Pinincluded

Left-hand shown

Series 109 - Extractor (Card-Lok Compatible)

Part Number Code
Series 109 Extractor

Prefix options

Prestarted pin option P
Pin kitted with extractor [blank]

Flat Style Handle F
Easy Grasp Handle [blank]

Suffix options

Material

.063" thk. Aluminum Alloy 5052-H2
.063" thk. Stainless Steel Type 304
Board Thickness

.063 (1.6) [blank]
.093 (2.4) -3
125 (3.2) -4
Left or Right Orientation

Left
Right
Finish

Chem Film Gold

Or choose from finish table

ESD silkscreen
No ESD silkscreen

[blank]
CR

-

[blank]

SED
[blank]

Board |Board Gap Extractor
Tickness | Thickness |Dimensiont |Width
Dash No. 0.13 (+.005) Dimension
[blank] | 1.6 (.063) 1.91 (.075) 6.4 (.25)

-3 2.3(.094) 2.67 (.105) 6.4 (.25)

-4 3.2(.125) 3.61(.142) 7.4(.29)
Units: mm (in)

Unless otherwise specified:
Xx+.25, x+.5
(xxx £.010, xx +.02)

6.4
<o)

2.77
(.109)
Dia.

Alternate
Flat Style

APPLICATION DATA

Two (2) extractors are recommended per board. (One “L” and one
“R"per printed circuit board). Provides extraction travel of 11.4
(45) mininum, with a mechanical advantage of 4.5:1

Part Number Code Example:

P109CR-4R-BLK-SED

Series 109 Extractor made from stainless steel with
pre-start pin, made for .125 thick boards, anodized
black with ESD silkscreen for a right handed extraction.

FINISH TABLE
Code
Letter Finish
[blank] Chemical Film Gold
-BLK Black Anodize
-BRN Brown Anodize
-RED Red Anodize
-ORG Orange Anodize
-YEL Yellow Anodize
-BLU Blue Anodize
-GRN Green Anodize
-PRP Purple Anodize
-CLR Clear Anodize

ESD silkscreen will be in a contrasting color.
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Technical Applica

CARD-LOK

For cold wall applications

The Card-Lok series of retainers offer the highest locking
force available for cold wall applications. They mount to
Printed Circuit Board assemblies using screws, rivets or
adhesive bonding and are then inserted into machined
channels of cold plates or heat exchangers. The wedge
design holds the Printed Circuit Board firmly in place
providing high resistance to shock and vibration while
producing maximum thermal transfer.

CHANNEL-LOK

For sheet metal or non-machined cold wall
applications

The Channel-Lok series of locking retainers are designed
for heavy shock and vibration, and for effective heat
dissipation in sheet metal chassis/heat sink applications.
The design combines chassis mounted housing with
Card-Lok retainers.

METAL RETAINERS

For low cost sheet metal applications or cold wall
applications

The metal retainers offer a low cost spring action printed
circuit board retention design. They attach to the chassis
using screws, rivets or adhesives. Retainers provide
protection against shock and vibration and offer excellent
grounding characteristics.

NYLON CARD GUIDES

For low cost sheet metal applications

Patented nylon guide entry, easy tool-less installation and
snap guides available to support low cost sheet metal
card cages.

INSERTER & EXTRACTOR
Metal and nylon designs

Calmark offers a wide selection of Injectors and Extractors
for use in both sheet metal and cold wall applications.
Available in both metal and nylon designs, these products
facilitate the insertion and extraction of printed circuit
boards with high density backplane interconnects.

CALMARK"
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CALMARK" Data - Card-Loks

The clamping outputs indicated in the table below are the results of averaged data. Within each series numerous Card-Loks of various lengths,
finishes, and configurations were cycle tested. The accumulated data verified the following:

« (lamping output is not dependent on length

- (lamping output is greatly affected by choice of finish

- (lamping output is greatly improved when washers are used

Customized Card-Lok variations for specific applications are available on request

Clamping Force
Product | Screw [ TOrdue
Series Size Setting Chem Film Finish Chem Film Finish Black Anodize Black Anodize
N-cm (in-1bs) | N (lbs) With Washers N (Ibs) | N (lbs) With Washers N (lbs)
223 4-40 N/A Consult factory Consult factory Consult factory Consult factory
224 4-40 N/A Consult factory Consult factory Consult factory Consult factory
225 4-40 68 (6) 445 (100) 778 (175) 1223 (275) 1423 (320)
E225 4-40 68 (6) 445 (100) 778 (175) 1223 (275) 1423 (320)
L225 4-40 N/A N/A N/A 533(120) N/A
226 4-40 68 (6) 801 (180) 1402 (315) 2224 (500) 2755 (615)
227 4-40 68 (6) N/A 778 (175) N/A 1423 (320)
228 4-40 68 (6) N/A 1402 (315) N/A 2775 (615)
230 4-40 68 (6) 489 (110) 890 (200) 3334 (300) 1512 (340)
231 4-40 68 (6) 801 (180) 1402 (315) 2224 (500) 2755 (615)
235 M3 68 (6) 445 (100) N/A 1223 (275) N/A
236 M3 68 (6) 801 (150) N/A 2224 (500) N/A
240 4-40 68 (6) 489 (110) 623 (140) 1446 (325) 1490 (335)
245 6-32 110(10) 623 (140) 1023 (230) 1779 (400) 1779 (400)
250 8-32 220 (20) 1112 (250) 1779 (400) 2958 (665) 3114 (700)
255 10-32 |350(31) 1779 (400) 2669 (600) 3336 (750) 3670 (825)
260 4-40 68 (6) N/A 1779 (400) N/A 2224 (500)
261 4-40 68 (6) N/A 667 (150) N/A 1223 (275)
L260 4-40 N/A N/A N/A 556 (125)* N/A
LE260 4-40 N/A N/A N/A 556 (125)* N/A
263 4-40 68 (6) N/A 1779 (400) N/A 2224 (500)
264 4-40 68 (6) N/A 667 (150) N/A 1223 (275)
265 4-40 68 (6) N/A 1557 (350) N/A 2113 (475)
266 4-40 68 (6) N/A 600 (135) N/A 801 (180)
267 4-40 68 (6) N/A 1557 (350) N/A 2113 (475)
280 8-32 220 (20) N/A 3336 (750) N/A 4003 (900)
281 8-32 220 (20) N/A 1245 (280) N/A 2224 (500)

* Finish is dry film lube over black anodize
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Thermal Resi CALMARK"

Testing performed by numerous users of Calmark’s Series 225 and similar size Card-Loks (approx. 6.35 [.25] high) has shown that the thermal
resistance across the interface of a card which is clamped to a cold plate will usually fall within the range of 2° to 4°C inch/watt. Three piece
Card-Loks of shorter lengths will usually provide results close to the 2, while longer Card-Loks (over 6 inches) may fall closer to the 4.

These thermal resistance numbers apply when testing is performed at or near sea level. When the same testing is performed at high
altitude or near vacuum conditions the results can be significantly affected. Increases of from 10 to 40 percent would not be unusual,
especially with the longer three piece Card-Loks.

Five piece Card-Loks, such as the Series 260 or 265, with their greater and more evenly distributed clamping force, will greatly reduce these
potential gradients.

The following chart provides an easy method of estimating the temperature rise across the interface (junction) of the card and cold plate
when thermal conductivity is the only means of heat transfer considered (heat loss due to radiation and convection minimized).

22
20
2 CIN/W
18 \
_ 16 \ \ \
SE \ \ \/ 3 CINW
SE 14 \
3 \ \ \
=2 12
EZ
£ \
5= 10
o2 N
S 08 q \
g \ \ \\
2 CINW \\\>\
0
0 2 4 6 8 10 12 14
LENGTH OF CARD-LOK(S) (INCHES)

(TOTAL OF PAIR)

Example: A card using a pair of 127mm (5.00 inch) long Card-Loks is clamped to a pair of cold plates and is dissipating 50 watts of power:

Total length of Card-Loks is 254 (10), [127 (5) x 2]
Junction resistance is shown as between 0.2° and 0.4°C/W

Therefore, at their junction, card temperature will rise between 10° and 20°C above the cold plate. [0.2°C/W x 50(W) = 10°C]

www.calmark.com - 800-854-7086 72




CALMARK"

& Installation for Card-Loks

SERIES 223-255 Series “A” Recommended
223 1.143 (0.045)
PCB OR MODULE WEDGEBODY ,— BOTTOM FACE A 224 1.143 (0.045)
THICKNESS
[ gy W } 225 1.143 (0.045)
% } * E225 1.143 (0.045)
) > sescREw—" AVET 1225 1143 (0.045)
226 1.270 (0.050)
227 2.667 (0.105)
228 2.667 (0.105)
230 0.889 (0.035)
SERIES 260-267 231 0.889 (0.035)
A 235 1.270 (0.050)
PCB OR MODULE ¢ 236 1.270 (0.050)
THICKNESS 240 0.762 (0.030)
'L % I _— 245 1.143 (0.045)
T T 250 1.905 (0.075)
2-56 SCREW SHAFT
255 1.905 (0.075)
260 4.953 (0.195)
261 4.953 (0.195)
L260 4.953 (0.195)
LE260 4,953 (0.195)
SERIES 280/281 263 4.953 (0.195)
A 264 4,953 (0.195)
PCB OR MODULE | 265 4.953 (0.195)
THICKNESS 266 4,953 (0.195)
¢ || ) 267 3.810(0.150)
4 ) 280 7.366 (0.290)
4-40 SCREW SHAFT 89066861
281 8.382(0.330)
Screw Length and Head Style depend on
details of the application. In general, the screw
should not extend beyond the bottom face of
the wedge body or top edge of the shaft.

SUGGESTED RIVET DIMENSIONS

60° 60°
.090/.135 ,200/.236
T T 048 T T FOR RIVET
& Maximuqu TYPE MOUNTING
T CARD-LOK WEDGE BODY
0327 ! I OR SHAFT
Maximum WORK THICKNESS + WORK THICKNESS +
CLINCH ALLOWANCE CLINCH ALLOWANCE ¢ ncH f / i
(SEE FIGURE) (SEEFIGURE) A | OWANCE = / WORK
é RIVET BODY %\ N N\ gTHICKNESS

DIAMETER N i

PCB OR MODULE
061/.065— I 124/.128 — e THICKNESS
FOR RIVET MOUNTED FOR RIVET MOUNTED

SERIES 223/267 SERIES 280/281 89066862
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CALMARK"

Theoretical Discussion on Card-Lok & Inserte
BT

Basic theory, knowledge of pertinent forces and understanding of product functionality enables an engineer to select the proper
components. The discussion below illustrates the advantage of five or more piece Card-Lok and provides information on how to calculate
insertion/extraction forces.

Inserter - Extractor Theory Card-Lok Theory
Basic theory, knowledge of pertinent forces and understanding .
of product functionality enables an engineer to select the proper Fou=(N-DF, [(1-y, tan (a)) = (tan(a)+y, + p,(1-y, tan(w))
components. The discussion below illustrates the advantage of five or Where N = number of wedae seaments
more piece Card-Lok and provides information on how to calculate PN geseg
insertion/extraction forces. a= an.glt.e of |nterfa.ce
u, = friction coefficient of 45° wedge face
—0= ) u, = friction coefficient of wedge surface in cantact with cold wall
M =0=F_ (L +L)-F(L) I, = u, = p and a = 45° then
[Fy+ Pyl =l + L)+ LI=C F=(N-DF, [(1-4) + (142-49)]
Example:
Calculate the inserter force exerted on the backplane connector Four
when 8.9N (2Ibs) finger force is applied to a pair of Series 107 inserter
extractors. l
F,=CF_2=4.21(89N(21b)) (2) = 74.9N (16.84 Ib.) F— / ~—Fy
FFZ—T ﬁ—’FFZ
1/2F our 1/2F gur
Four
l ‘><FN
o
N %
Pad Ao 2
R, Fea Fy FFZ—T
89066875 1/ZFOUT
Three-piece Five-piece Seven-piece
FBII! Fout Fou(
0 2.00-F, 4.00-F, 6.00-F
89066874
05 173, 340F, 519-F,
10 151F, 3.03+F, 454,
. 15 133F, 266°F, 399F,
Series L L Fy/Fy=C 20 118, 235, 353,
101 17475 (.688) 9499 (.374) 2.84 % 104F, 2094, 34,
103 17475 (.688) 11,099 (437) 257 ) o, 185, 278,
104 17.856 (703) 9.906 (.390) 280 n 73, 146, 2207,
105 24.003 (.945 7.874(.310 4.04
(945) (310 F_=T-=kd wherek = .25 (friction coefficient of screw)
107 38.735 (1.525) 12.065 (475) 421 "o
d = diameter of screw and T=Torque
107-10 26.035(1.025) 12.065 (.475) 3.16
107-20 38.735(1.525) 12.065 (475) 4.1
107-30 34.925(1.375) 8.255(325) 5.23
107-40 38.735(1.525) 12.065 (475) 421
107-50 38.735(1.525) 12.065 (475) 4.0
107-51 26.035 (1.025) 12.065 (475) 3.16
107-55 76.825 (3.025) 12.065 (475) 737
107-70 35.433(1.395) 12.065 (.475) 3.93
107-73 35.433(1.395) 12.065 (475) 3.93
107-75 70.485 (2.775) 12.065 (.475) 6.84
108 38.735(1.525) 11.811 (.465) 4.28
109 28.956 (1.140) 9.114(.360) 417
Values represent insertion force ratios. Extraction forces are slightly higher for these products.
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Guide to Materials and Finishes

Galvanic Corrosion

Galvanic corrosion occurs when dissimilar metals are in contact in the
presence of an electrolyte (conductive medium). Galvanic com-patibility
therefore is important if the application is in an environ-ment where an
electrolyte is present. For most office environments this is of little concern.
However, if the application is in a marine environment or has contact with
outside air then galvanic compat-ibility is necessary.

The table below shows a typical galvanic series. In general, the far-ther
apart two metals appear on the chart the greater the tendency for
corrosion.

ANODIC (Least Noble) End Material

Magnesium

Magnesium Alloys

Zinc

Aluminum

Cadmium

Aluminum 17ST

Steel or iron

Cast iron

Chromium-iron (active)

Ni-Resist

18-8 Chromium-nickel-iron (active)

18-8-3 Chromium-nickel-molybdenum-iron (active)

Lead-tin solders

Lead

Tin

Nickel (active)

Inconel (active)

Hastelloy C (active)

Brasses

Copper

Bronzes

Copper-nickel alloys

Monel

Silver Solder

Nickel (passive)

Inconel (passive)

(
T

Finish Options

Beryllium Copper Finish Options (see product pages for ordering
information)

« Tin Plate per Mil-T-10727 .0002 min.
— Good corrosion resistance but will tarnish over time.
« Nickel Plate per QQ-N-290 Class 1, Grade F

— Excellent corrosion protection along with high hardness for wear and
low friction.

« Electroless Nickel Plate per Mil-C-26074 Class 1, Grade B

— Excellent corrosion protection along with good electrical conductivity
and low friction.

Aluminum Finish Options (see product pages for ordering
information)

« Chemical Film (Gold) per MIL-C-5541, Class 1A or Class 3 Chemical Film
(Clear) per MIL-DTL-5541, Class 3, Type Il

— QOther commonly used trade names associated with this process
include: Alodine, Alochrom, Iridite.

« Anodize (“Soft"), per MIL-8625, Class 2, Type I (.00005" - .0003")
— Good corrosion resistance with medium abrasion resistance.
— Unless specified otherwise color will be black.

« Anodize (“Hard"), per MIL-8625, Class 2, Type 111 (.002”)

— Excellent corrosion and abrasion resistance.

— Unless specified otherwise color will be black.

Electroless Nickel Plate per Mil-C-26074 Class 1, Grade B

— Excellent corrosion protection along with good electrical conductivity
and low friction.

Stainless Steel Finish
« Passivation per MIL-5-5002

— Passivation is not a plating or a coating. It is a cleaning process that
removes residue from manufacturing operations and enhances the
natural corrosion resistance of stainless steels.

Material Properties

Chromium-iron (passive) Material BeCu BeCuHT  Stainless Steel Steel
18-8 Chromium-nickel iron (passive) Type C17200 1/4H  C17200H 304 ASTM A366
18-8-3 Chromium-nickel-molybdenume-iron (passive) Yield Strength
Hastelloy C (passive) (Mpa) 410-550 710 329 280
Silver
Carbon and graphite Tensile Strength
Platinum (Mpa) 520-610 780 673 330
Gold Elastic Modulus
CATHODIC (Most Noble) (Gpa) 125-130 125-130 190 207
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Table 1. American National Standard Hexagon and Spline Socket Head Cap Screws
1960 Series ANSI B18.3-1982

A A H L
S LG L = Le¢ Ly
T G =
G Ly—= T -‘T = Lsﬁ
o ‘ ! |
T I i
ﬁD FILLET
M J E
K
Spline Hex.
Head Head Socket Socket Fillet EnK(;ye-
Body Diameter Diameter Height Size Size Ext. mgenga*
glic;r;nnal Max | Min Max | Min Max | Min Nom Nom Max
D A H M J F T
0 0.0600 0.0568 0.096 0.091 0.060 0.057 0.060 - 0.050 0.007 0.025
1 0.0730 0.0695 0.118 0.112 0.073 0.070 0.072 1/16 0.062 0.007 0.031
2 0.0860 0.0822 0.140 0.134 0.086 0.083 0.096 5/64 0.078 0.008 0.038
3 0.0990 0.0949 0.161 0.154 0.099 0.095 0.096 5/64 0.078 0.008 0.044
4 0.1120 0.1075 0.183 0.176 0.112 0.108 0.111 3/32 0.094 0.009 0.051
5 0.2250 0.1202 0.205 0.198 0.125 0.121 0.111 3/32 0.094 0.010 0.057
6 0.1380 0.1329 0.226 0.218 0.138 0.234 0.133 7/64 0.109 0.010 0.064
8 0.1640 0.2585 0.270 0.262 0.164 0.159 0.168 9/64 0.141 0.012 0.077
10 0.1900 0.1840 0.312 0.303 0.190 0.185 0.183 5/32 0.156 0.014 0.090
1/4 0.2500 0.2435 0.375 0.365 0.250 0.244 0.216 3/16 0.188 0.014 0.120
5/16 0.3125 0.3053 0.469 0.457 0.312 0.306 0.291 1/4 0.250 0.017 0.151
3/8 0.3750 0.3678 0.562 0.550 0.375 0.368 0.372 5/16 0.312 0.020 0.182
7/16 0.4375 0.4294 0.656 0.642 0.438 0.430 0.454 3/8 0.375 0.023 0.213
1/2 0.5000 0.4919 0.750 0.735 0.500 0.492 0.454 3/8 0.375 0.026 0.245
5/8 0.6250 0.6163 0.938 0.921 0.625 0.616 0.595 1/2  0.500 0.032 0.307
3/4 0.7500 0.7406 1.125 1.107 0.750 0.740 0.620 5/8 0.625 0.039 0.370
7/8 0.8750 0.8647 1.312 1.293 0.875 0.864 0.698 3/4 0.750 0.044 0.432
1 1.0000 0.9886 1.500 1.479 1.000 0.988 0.790 3/4 0.750 0.050 0.495
11/8 1.1250 1.1086 1.688 1.665 1.125 1.111 e 7/8 0.875 0.055 0.557
11/4 1.2500 1.2336 1.875 1.852 1.250 1.236 Ce 7/8 0.875 0.060 0.620
13/8 1.3750 1.3568 2.062 2.038 1.375 1.360 Ce 1 1.000 0.065 0.682
11/2 1.5000 1.4828 2.250 2.224 1.500 1.485 Ce 1 1.000 0.070 0.745
13/4 1.7500 1.7295 2.625 2.597 1.750 1.734 Ce 11/4 1.250 0.080 0.870
2 2.0000 1.9780 3.000 2.970 2.000 1.983 e 11/2 1.500 0.090 0.995
21/4 2.2500 2.2280 3.375 3.344 2.250 2.232 e 13/4 1.750 0.100 1.120
21/2 2.5000 2.4762 3.750 3.717 2.500 2.481 Ce 13/4 1.750 0.110 1.245
23/4 2.7500 2.7262 4.125 4.090 2.750 2.730 Ce 2 2.000 0.120 1.370
3 3.0000 2.9762 4.500 4.464 3.000 2.979 Ce 21/4 2.250 0.130 1.495
31/4 3.2500 3.2262 4.875 4.837 3.250 3.228 Ce 21/4 2.250 0.140 1.620
31/2 3.5000 3.4762 5.250 5.211 3.500 3.478 Ce 23/4 2.750 0.150 1.745
33/4 3.7500 3.7262 5.625 5.584 3.750 3.727 N 23/4 2.750 0.160 1.870
4 4.0000 3.9762 6.000 5.958 4.000 3.976 Ce 3 3.000 0.170, 1.995

* Key engagement depths are minimum.

All dimensions in inches. The body length L; of the screw is the length of the unthreaded cylindrical portion of the shank. The length of
thread, Ly, is the distance from the extreme point to the last complete (full form) thread. Standard length increments for screw diameters
up to 1 inch are 1/16 inch for lengths 1/8 through 1/4 inch, 1/8 inch for lengths 1/4 through 1 inch, 1/4 inch for lengths 1 through 3
1/2 inches, 1/2 inch for lengths 3 1/2 through 7 inches, 1 inch for lengths 7 through 10 inches and for diameters over 1 inch are 1/2
inch for lengths 1 through 7 inches, 1 inch for lengths 7 through 10 inches and 2 inches for lengths over 10 inches. Heads may be plain or
knurled, and chamfered to an angle E of 30 to 45 degrees with the surface of the flat. The thread conforms to the Unified Standard with
radius root, Class 3A, UNRC and UNRF for screw sizes No. 0 through 1 inch inclusive, Class 2A, UNRC and UNRF for over 1 inch through 1
1/2 inches inclusive, and Class 2A UNRC for sizes larger than 1 1/2 inches. For manufacturing details not shown, including materials, see
American National Standard ANSI B18.3-1982.

www.calmark.com « 800-854-7086




CALMARK"

Table 2. American National Standard Hexagon and Spline Socket Flat

oference Data

Countersunk Head Cap Screws (ANSI B 18.3-1982)

A THEORETICAL SHARP
,‘ A ABSOLUTE MINIMUM
ROUND OR FLAT ‘
L
H
T
82°+2°
IRINININID
D 3
M J A T
Head Diameter Head Height K

ey
Theoretical Spline Hexagon Engage-

Body Diam. Sharp Socket Size Socket Size ment

Max. | Min. Max. Abs. Min. Reference Nom. Nom. Min

Nominal Size D A H M J T
0 0.0600 0.0568 0.138 0.117 0.044 0.048 0.035 0.025
1 0.0730 0.0695 0.168 0.143 0.054 0.060 0.050 0.031
2 0.0860 0.0822 0.197 0.168 0.064 0.060 0.050 0.038
3 0.0990 0.0949 0.226 0.193 0.073 0.072 1/16 0.044
4 0.1120 0.1075 0.255 0.218 0.083 0.072 1/16 0.055
5 0.1250 0.1202 0.281 0.240 0.090 0.096 5/64 0.061
6 0.1380 0.1329 0.307 0.263 0.097 0.096 5/64 0.066
8 0.1640 0.1585 0.359 0.311 0.112 0.111 3/32 0.076
10 0.1900 0.1840 0.411 0.359 0.127 0.145 1/8 0.087
1/4 0.2500 0.2435 0.531 0.480 0.161 0.183 5/32 0.111
5/16 0.3125 0.3053 0.656 0.600 0.198 0.216 3/16 0.135
3/8 0.3750 0.3678 0.781 0.720 0.234 0.251 7/32 0.159
7/16 0.4375 0.4294 0.844 0.781 0.234 0.291 1/4 0.159
1/2 0.5000 0.4919 0.938 0.872 0.251 0.372 5/16 0.172
5/8 0.6250 0.6163 1.188 1.112 0.324 0.454 3/8 0.220
3/4 0.7500 0.7406 1.438 1.355 0.396 0.454 1/2 0.220
7/8 0.8750 0.8647 1.688 1.604 0.468 9/16 0.248
1 1.0000 0.9886 1.938 1.841 0.540 5/8 0.297
11/8 1.1250 1.1086 2.188 2.079 0.611 3/4 0.325
1 1/4 1.2500 1.2336 2.438 2.316 0.683 7/8 0.358
13/8 1.3750 1.3568 2.688 2.553 0.755 e 7/8 0.402
11/2 1.5000 1.4818 2.938 2.791 0.827 e 1 0.435

All dimensions in inches.

The body of the screw is the unthreaded cylindrical portion of the shank where not threaded to the head; the shank being the portion
of the screw from the point of juncture of the conical bearing surface and the body to the flat of the point. The length of thread Lt is the
distance measured from the extreme point to the last complete (full form) thread.

Standard length increments of No. 0 through 1-inch sizes are as follows: 1/16 inch for nominal screw lengths of 1/8 through 1/4 inch;
1/8 inch for lengths of 1/4 through 1 inch; 1/4 inch for lengths of 1 inch through 3 1/2 inches; 1/2 inch for lengths of 3 1/2 through 7
inches; and 1 inch for lengths of 7 through 10 inches, incl. For screw sizes over 1 inch, length increments are: 1/2 inch for nominal screw
lengths of 1 inch through 7 inches; 1 inch for lengths of 7 through 10 inches; and 2 inches for lengths over 10 inches.

Threads shall be Unified external threads with radius root; Class 3A UNRC and UNRF series for sizes No. 0 through 1 inch and Class 2A
UNRC and UNRF series for sizes over 1 inch to 1 1/2 inches, incl.

For manufacturing details not shown, including materials, see American National Standard ANSI B18 3-1982.
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Table 3. American National Standard Helical Spring Lock Washers
ANSI B18.21.1-1972

TN L
A B T
\ /7 to W N
Inside Regular* Heavyt Extra Duty}
Nominal Diameter, A 0.D., B Section Section 0.D., B Section Section | 0.D., B Section | Section

Washer Max: Width, | Thickness, Max: Width, Thickness, |  Max. Width, |Thickness

Size Max Min q W T8 q w T8 q w T§
No. 2 0.086 0.094 0.088 0.172 0.035 0.020 0.182 0.040 0.025 0.208 0.053 0.027
No. 3 0.099 0.107 0.101 0.195 0.040 0.025 0.209 0.047 0.031 0.239 0.062 0.034
No. 4 0.112 0.120 0.114 0.209 0.040 0.025 0.223 0.047 0.031 0.253 0.062 0.034
No. 5 0.125 0.133 0.127 0.236 0.047 0.031 0.252 0.055 0.040 0.300 0.079 0.045
No. 6 0.138 0.148 0.141 0.250 0.047 0.031 0.266 0.055 0.040 0.314 0.079 0.045
No. 8 0.164 0.174 0.167 0.293 0.055 0.040 0.307 0.062 0.047 0.375 0.096 0.057
No. 10 0.190 0.200 0.193 0.334 0.062 0.047 0.350 0.070 0.056 0.434 0.112 0.068
No. 12 0.216 0.227 0.220 0.377 0.070 0.056 0.391 0.077 0.063 0.497 0.130 0.080
1/4 0.250 0.262 0.254 0.489 0.109 0.062 0.491 0.110 0.077 0.535 0.132 0.084
5/16 0.311 0.326 0.317 0.586 0.125 0.078 0.596 0.130 0.097 0.622 0.143 0.108
3/8 0.375 0.390 0.380 0.683 0.141 0.094 0.691 0.145 0.115 0.741 0.170 0.123
7/16 0.438 0.455 0.443 0.779 0.156 0.109 0.787 0.160 0.133 0.839 0.186 0.143
1/2 0.500 0.518 0.506 0.873 0.171 0.125 0.883 0.176 0.151 0.939 0.204 0.162
9/16 0.518 0.582 0.570 0.971 0.188 0.141 0.981 0.193 0.170 1.041 0.223 0.182
0.562 0.625 0.650 0.635 1.079 0.203 0.156 1.093 0.210 0.189 1.157 0.242 0.202
11/16 0.688 0.713 0.698 1.176 0.219 0.172 1.192 0.227 0.207 1.258 0.260 0.221
3/4 0.750 0.775 0.760 1.271 0.234 0.188 1.291 0.244 0.226 1.361 0.279 0.241
3/16 0.812 0.843 0.824 1.367 0.250 0.203 1.391 0.262 0.246 1.463 0.298 0.261
7/8 0.875 0.905 0.887 1.464 0.266 0.219 1.494 0.281 0.266 1.576 0.322 0.285
15/16 0.938 0.970 0.950 1.560 0.281 0.234 1.594 0.298 0.284 1.688 0.345 0.308
1 1.000 1.042 1.017 1.661 0.297 0.250 1.705 0.319 0.306 1.799 0.366 0.330
11/16 1.062 1.107 1.080 1.756 0.312 0.266 1.808 0.338 0.326 1.910 0.389 0.352
11/8 1.125 1.172 1.144 1.853 0.328 0.281 1.909 0.356 0.345 2.019 0.411 0.375
113/16 1.188 1.237 1.208 1.950 0.344 0.297 2.008 0.373 0.364 2.124 0.431 0.396
11/4 1.250 1.302 1.271 2.045 0.359 0.312 2.113 0.393 0.384 2.231 0.452 0.417
15/16 1.312 1.366 1.334 2.141 0.375 0.328 2.211 0.410 0.403 2.335 0.472 0.438
13/8 1.375 1.432 1.398 2.239 0.391 0.344 2.311 0.427 0.422 2.439 0.491 0.458
17/16 1.438 1.497 1.462 2.334 0.406 0.359 2.406 0.442 0.440 2.540 0.509 0.478
11/2 1.500 1.561 1.525 2.430 0.422 0.375 2.502 0.458 0.458 2.638 0.526 0.496

All dimensions are given in inches.

* Formerly designated Medium Helical Spring Lock Washers.

t Not recommended for new applications.

t Formerly designated Extra Heavy Helical Spring Lock Washers.

q The maximum outside diameters specified allow for the commercial tolerances on cold-drawn wire.
T & = mean section thickness = (t; + ty) + 2
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Table 4. American National Standard Type A Plain Washers
Preferred Sizes** ANSI B18.22.1-1965, R1975

Inside Diameter Outside Diameter Thickness
Tolerance Tolerance

Nominal

Washer

Size*** Series | Basic Plus Minus Basic Plus Minus Basic Max. Min.
- - 0.078 0.000 0.005 0.188 0.000 0.005 0.020 0.025 0.016
- - 0.094 0.000 0.005 0.250 0.000 0.005 0.020 0.025 0.016
- - 0.725 0.008 0.005 0.312 0.008 0.005 0.032 0.040 0.025
No. 6 0.138 0.156 0.008 0.005 0.375 0.015 0.005 0.049 0.065 0.036
No. 8 0.164 0.188 0.008 0.005 0.438 0.015 0.005 0.049 0.065 0.036
No. 10 0.190 0.219 0.008 0.005 0.500 0.015 0.005 0.049 0.065 0.036
3/16 0.188 0.250 0.015 0.005 0.562 0.015 0.005 0.049 0.065 0.036
No. 12 0.216 0.250 0.015 0.005 0.562 0.015 0.005 0.065 0.080 0.051
1/4 0.250 N 0.281 0.015 0.005 0.625 0.015 0.005 0.065 0.080 0.051
1/4 0.250 W 0.312 0.015 0.005 0.734* 0.015 0.007 0.065 0.080 0.051
5/16 0.312 N 0.344 0.015 0.005 0.688 0.015 0.007 0.065 0.080 0.051
5/16 0.312 w 0.375 0.015 0.005 0.875 0.030 0.007 0.083 0.104 0.064
3/8 0.375 N 0.406 0.015 0.005 0.812 0.015 0.007 0.065 0.080 0.051
3/8 0.375 W 0.438 0.015 0.005 1.000 0.030 0.007 0.083 0.104 0.064
7/16 0.438 N 0.469 0.015 0.005 0.922 0.015 0.007 0.065 0.080 0.051
7/16 0.438 w 0.500 0.015 0.005 1.250 0.030 0.007 0.083 0.104 0.064
1/2 0.500 N 0.531 0.015 0.005 1.062 0.030 0.007 0.095 0.121 0.074
1/2 0.500 w 0.562 0.015 0.005 1.375 0.030 0.007 0.109 0.132 0.086
9/16 0.562 N 0.594 0.015 0.005 1.156* 0.030 0.007 0.095 0.121 0.074
9/16 0.562 w 0.625 0.015 0.005 1.469* 0.030 0.007 0.109 0.132 0.086
5/8 0.625 N 0.656 0.030 0.007 1.312 0.030 0.007 0.095 0.121 0.074
5/8 0.625 w 0.688 0.030 0.007 1.750 0.030 0.007 0.134 0.160 0.108
3/4 0.750 N 0.812 0.030 0.007 1.469 0.030 0.007 0.134 0.160 0.108
3/4 0.750 w 0.812 0.030 0.007 2.000 0.030 0.007 0.148 0.177 0.122
7/8 0.875 N 0.938 0.030 0.007 1.750 0.030 0.007 0.134 0.160 0.108
7/8 0.875 w 0.938 0.030 0.007 2.250 0.030 0.007 0.165 0.192 0.136
1 1.000 N 1.062 0.030 0.007 2.000 0.030 0.007 0.134 0.160 0.108
1 1.000 w 1.062 0.030 0.007 2.500 0.030 0.007 0.165 0.192 0.136
11/8 1.125 N 1.250 0.030 0.007 2.250 0.030 0.007 0.134 0.160 0.108
11/8 1.125 w 1.250 0.030 0.007 2.750 0.030 0.007 0.165 0.192 0.136
11/4 1.250 N 1.375 0.030 0.007 2.500 0.030 0.007 0.165 0.192 0.136
11/4 1.250 w 1.375 0.030 0.007 3.000 0.030 0.007 0.165 0.192 0.136
13/8 1.375 N 1.500 0.030 0.007 2.750 0.030 0.007 0.165 0.192 0.136
13/8 1.375 w 1.500 0.045 0.010 3.250 0.045 0.010 0.180 0.213 0.153
11/2 1.500 N 1.625 0.030 0.007 3.000 0.030 0.007 0.165 0.192 0.136
11/2 1.500 w 1.625 0.045 0.010 3.500 0.045 0.010 0.180 0.213 0.153
15/8 1.625 1.750 0.045 0.010 3.750 0.045 0.010 0.180 0.213 0.153
13/4 1.750 1.875 0.045 0.010 4.000 0.045 0.010 0.180 0.213 0.153
17/8 1.875 2.000 0.045 0.010 4.250 0.045 0.010 0.180 0.213 0.153
2 2.000 2.125 0.045 0.010 4.500 0.045 0.010 0.180 0.213 0.153
21/4 2.250 2.375 0.045 0.010 4.750 0.045 0.010 0.220 0.248 0.193
21/2 2.500 2.625 0.045 0.010 5.000 0.045 0.010 0.238 0.280 0.210
23/4 2.750 2.875 0.065 0.010 5.250 0.065 0.010 0.259 0.310 0.228
3 3.000 3.125 0.065 0.010 5.500 0.065 0.010 0.284 0.327 0.249

All dimensions are in inches.
* The 0.734-inch, 1.156-inch, and 1.469-inch outside diameters avoid washers which could be used in coin operated devices.

** Preferred sizes are for the most part from series previously designated"Standard Plate" and "SAE." Where common sizes existed in the
two series, the SAE size is designated "N" (narrow) and the Standard Plate "W" (wide). These sizes as well as all other sizes of Type A
Plain Washers are to be ordered by ID, OD, and thickness dimensions.

*** Nominal washer sizes are intended for use with comparable nominal screw or bolt sizes.
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Table 5. Machinability
Surface Cutting Speeds

Surface cutting speeds given below are approximate and are intended as a guide in calculating the proper speed for the part in hand.
The figures are average for the general run of parts and are based on the use of high speed cutting tools. Any extraordinary features in the
part to be made should be taken into consideration and speeds altered accordingly.

For the carbon and alloy grades listed, the figures are based on cold drawn bars in the as-drawn condition, except when it is noted that
the grade is annealed.

Surface cutting speeds for hot rolled as-rolled bars and hot rolled heat treated bars are not available, since the machining qualities of
these bars vary according to hardness, microstructure, condition of the surface, etc.

For the stainless steels and super alloys listed, all grades are annealed or solution annealed except where otherwise indicated.

CARBON STEELS ALLOY STEELS
Surface Surface
Feet per Feet per

Grade Minute Rating* Grade Minute Rating*
1015 120 72% 2355 Ann. 115 70%
1018 130 78% 4130 Ann. 120 72%
1020 120 72% 4140 Ann. 110 66%
1022 130 78% 4142 Ann. 110 66%
1030 115 70% 41142 Ann. 127 77%
1040 105 64% 4150 Ann. 100 60%
1042 105 64% 4150 Resul. Heat Treat 65 40%
1050 90 54% 4330 Mod. Ann. 95 59%
1095 70 42% 4340 Ann. 95 57%
1117 150 91% 4340 Mod. (300M) Ann. 95 57%
1137 120 72% 4620 110 66%
1141 115 70% 4820 Ann. 80 49%
1141 Ann. 135 81% 52100 Ann. 65 40%
1144 125 76% 6150 Ann. 100 60%
1144 Ann. 140 85% 8620 110 66%
1212 165 100% 86L20 127 77%
1213 225 136% 9310 Ann. 85 51%
12L14 280 170% D6AC Ann. 50 30%
1215 225 136% "e.t.d." 150 125 75%
1144 Hi Stress 130 79% H-11 Ann. 49 29%
Stressproof 140 83% HS 220-18 Ann. 85 51%
Fatigue-proof 134 80% Nitriding #3 135 Mod. Ann. 76 45%
Leaded Grade A 325 193%

Ledloy A, La-Led 325 193%

Leaded Grade AX,AY,AZ 420 250%

Ledloy AZ, La-Led X 420 250%

STAINLESS & SUPER ALLOYS

Surface Surface

Feet per Feet per
Grade Minute Rating" Grade Minute Rating"
302 75 45% 431 75 45%
303 130 78% 440A 75 45%
303MA 135 82% 440B&C 65 40%
304 75 45% 15-5 Condition A 80 48%
304L 75 45% Condition H1150 90 55%
316 75 45% Condition H1150M 125 76%
321 60 36% 17-4 Condition A 80 48%
347 60 36% Nitronic 50 (22-13-5) 50 21%
410 90 54% A286 Aged 55 33%
416 180 110% Hastelloy X 32 19%
420 75 45% Maraging 18 Ni 250 50 30%
430 90 54%
430F 150 91%

*"Rating” refers to relative speed, base on 1212 as 100%.
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Table 6. Hardness Conversion Numbers for Steel

BRINELL ROCKWELL
3000 kg. Load ROCKWELL 5o:RkI;E|I.-:a d
10 mm. Ball BScale| F | 15T | 30T | E H A 10 mm.
. TENSILE Scale Scale Scale Scale Scale Scale Scale Ball
Diameter SHORE | STRENGTH
Milli- Hardness | A B C 15-N  [SCLERO- psi 74 99.0 - 66.0 - - 46.0 118
meters Number | Scale | Scale | Scale | Scale | SCOPE | (Approx.) 72 98.0 84.0 65.0 - - 45.0 114
70 97.0 83.5 63.5 99.5 - 44.0 110
ggg ;ig 84.1 ) 65.3 92.3 9 ) 68 95.5 - 62.0 98.0 - 43.0 107
235 682 82.2 ] 61.7 91.0 84 ] 66 94.5 82.0 60.5 97.0 - 42.0 104
2.40 653 81.2 - 60.0 90.2 81 - 64 93.5 81.5 59.5 95.5 - 41.5 101
2.45 627 80.5 - 58.7 | 89.6 79 - 62 92.0 - 58.0 94.5 - 40.5 98
2.50 601 | 798 | - | 573 | 89.0 | 77 - oo Gl R (N sl N (et I
2.55 578 79.1 - 56.0 88.4 75 - 56 89:0 79:0 54:0 90:5 R ” 90
2.60 555 78.4 - 54.7 | 87.8 73 298000
2.65 534 77.8 - 53.5 87.2 71 288000 54 87.5 - 52.5 89.5 - 37.0 87
2.70 514 76.9 - 52.1 | 86.5 70 274000 52 86.5 71.5 51.0 88.0 - 36.0 85
2.75 495 | 763 | - | 510 859 | 68 | 264000 PO o A B o B ISl
2.80 477 75.6 - 49.6 85.3 66 252000 46 83:0 75.5 47:0 84:5 R 33:5 ~
2.85 461 74.9 - 48.5 | 84.7 65 242000
2.90 444 74.2 - 47.1 84.0 63 230000 44 82.0 75.0 45.5 83.5 - 32.5 78
2.95 429 73.4 - 45.7 | 83.4 61 219000 42 81.0 - 44.0 82.0 - 31.5 76
3.00 45 | 728 | - | 445 | 828 | 59 | 212000 peO IS I Bl [ e IO
3.05 401 72.0 - 43.1 82.0 58 202000 36 77:5 _' 40:0 78:5 100.0 29:0 C
3.10 388 71.4 - 41.8 | 81.4 56 193000
3.15 375 70.6 - 40.4 80.6 54 184000 34 76.5 71.5 38.5 77.0 99.0 28.0 70
3.20 363 70.0 - 39.1 | 80.0 52 177000 32 75.0 71.0 37.5 76.0 98.5| 27.5 -
3.25 352 | 69.3 | 1100 37.9 | 793 | 51 | 170000 Sl IS IEE ol (R RS (sl
3.30 341 68.7 109.0 | 36.6 78.6 50 163000 26 72:0 69.0 33:0 72:5 a 24:5 65
3.35 331 68.1 108.5 | 35.5 78.0 48 158000
3.40 321 67.5 108.0 | 34.3 77.3 47 152000 24 70.5 68.5 32.0 71.0 95.5 24.0 -
3.45 311 66.9 107.5 | 33.1 76.7 46 147000 22 69.5 - 30.5 70.0 95.0 23.0 -
3.50 302 | 663 | 1070 321 | 761 | 45 | 143000 e [ U ol B O :
3.55 293 65.7 106.0 | 30.9 75.5 43 139000 16 66:0 66:0 26:0 66:5 a 20.5 _
3.60 285 65.3 105.5 | 29.9 75.0 - 136000
3.65 277 64.6 104.5 | 28.8 74.4 41 131000 14 65.0 - 25.0 65.0 92.0 - -
3.70 269 64.1 104.0 | 27.6 73.7 40 128000 12 64.0 64.5 23.5 64.0 91.5 - -
3.75 262 | 63.6 | 103.0| 266 | 73.1 | 39 | 125000 O e e Bl o et B >
3.80 255 63.0 102.0 | 25.4 72.5 38 121000 . . - - .
3.85 248 62.5 101.0 | 24.2 71.7 37 118000 6 60.5 - 19.5 60.5 - - -
3.90 241 61.8 100.0 | 22.8 70.9 36 114000 4 59.5 62.0 18.0 59.0 88.5 - -
3.95 235 61.4 99.0 | 21.7 70.3 35 111000 2 58.0 61.5 16.5 58.0 - - 54
4.00 220 | 60.8 | 98.2| 205 | 69.7 | 34 | 109000 0 | 570 15.0 | 57.0 | 87.0 53
4.05 223 - 97.3 | 18.8 - - 104000
4.10 217 - 96.4 | 17.5 - 33 103000
4.15 212 - 95.5 | 16.0 - - | 100000 ROCKWELL HARDNESS SCALES
420 207 946 | 152 32| 99000 Scale Major Indenter  Use of Scale
4.25 201 - 93.8 | 13.8 | - 31 | 97000 Load,
4.30 197 - 92.8 | 12.7 - 30 94000 Kg.
4.35 192 - 91.9 | 11.5 - 29 92000
4.40 187 - 90.7 | 10.0 - - 90000 A 60 Diamond cone Extremely hard material such as tungsten
4.45 183 - 90.0 | 9.0 - 28 | 89000 carbide ] )
4.50 179 _ 9.0 8.0 B 27 38000 t)orafc]lz.:\rd sheet material too thin for heavy
4.55 174 . 87.8 6.4 - N 86000 B 100  1/16" ball Materials of B 0 to B 100 hardness.
4.60 170 B 86.8 5.4 B 26 84000 C 150 Diamond cone Materials of C 20 to C 70 hardness.
4.65 167 . 86.0 44 . N 83000 E 100  1/8" ball Very soft materials such as bearing metals.
4.70 163 - 85.0 3.3 - % 82000 F 60 1/16" ball Very soft materials such as bearing metals.
4.80 156 - 82.9 0.9 - - 80000 H 60 1/8" ball Very soft materials such as bearing metals.
4.90 149 - 80.8 - - 23 -
5.00 143 - 78.7 - - 22 - ROCKWELL SUPERFICIAL HARDNESS SCALES
5.10 137 ) 76.4 ) ) 21 ) 15-N 15 Diamond cone Materials comparable in hardness of C 20 to
5.20 131 - 74.0 - - - - C70.
5.30 126 - 72.0 - - 20 - 15-T 15 1/16" ball Materials comparable in hardness of B 0 to
5.40 121 - 69.8 - - 19 - B 100.
5.50 116 - 67.6 - - 18 - 30-T 30 1/16" ball Materials comparable in hardness of B 0 to
5.60 111 - 65.7 - - 15 - B 100.
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Table 7. Sheet Gauges
STEEL GALVANIZED STAINLESS ALUMINUM
SHEETS SHEETS STEEL SHEETS SHEETS
Wt., Lbs. per Sq. Ft.
Weight Weight Approx. Weight
Lbs. Per Thickness Lbs. per Thickness Straight Chromium Thickness | Lbs. per Thickness
Gauge Square in Square in Chromium Nickel in Sq. Ft. in
No. Foot Inches Fit Inches (400 Series) | (300 Series) lathes (1100) Inches
38 .25000 .0060 .0558 .0039
37 .26562 .0064 .0627 .0044
36 .28125 .0067 .0705 .00500
35 .31250 .0075 .0791 .0056
34 .34375 .0082 .0888 .00630
33 .37500 .0090 .0998 .00701
32 40625 .0097 .56250 .0134 .3708 .3780 .010 1121 .00795
31 43750 .0105 .59375 .0142 4506 4594 .011 .1259 .00893
30 .50000 .0120 .65625 .0157 .5150 .5250 .013 .1410 .0100
29 .56250 .0135 .71875 .0172 .5794 .5906 014 .1593 .0113
28 .62500 .0149 .78125 .0187 .6438 .6562 .016 1777 .0126
27 .68750 .0164 .84375 .0202 .7081 7218 .017 .2002 .0142
26 .75000 .0179 .90625 .0217 7725 .7875 .019 2242 .0159
25 .87500 .0209 1.03125 .0247 .9013 .9187 .022 2524 .0179
24 1.0000 .0239 1.15625 .0276 1.0300 1.0500 .025 .2834 .0201
23 1.1250 .0269 1.28125 .0306 1.1587 1.1813 .028 .3187 .0226
22 1.2500 .0299 1.40625 .0336 1.2875 1.3125 .031 .3567 .0253
21 1.3750 .0329 1.53125 .0366 1.4160 1.4437 .034 4019 .0285
20 1.5000 .0359 1.65625 .0396 1.5450 1.5750 .038 4512 .0320
19 1.7500 .0418 1.90625 .0456 1.8025 1.8375 044 .5062 .0359
18 2.0000 .0478 2.15625 .0516 2.0600 2.1000 .050 .5682 .0403
17 2.2500 .0538 2.40625 .0575 2.3175 2.3625 .056 .6387 .0453
16 2.5000 .0598 2.65625 .0635 2.5750 2.6250 .063 .7163 .0508
15 2.8125 .0673 2.96875 .0710 2.8968 2.9531 .070 .8051 .0571
14 3.1250 0747 3.28125 .0785 3.2187 3.2812 .078 .9038 .0641
13 3.7500 .0897 3.90625 .0934 3.8625 3.9375 .094 1.015 .0720
12 4.3750 .1046 4.53125 .1084 4.5063 4.5937 .109 1.139 .0808
11 5.0000 .1196 5.15625 .1233 5.1500 5.2500 .125 1.279 .0907
10 5.6250 .1345 5.78125 .1382 5.7937 5.9062 141 1.437 .1019
9 6.2500 .1495 6.40625 .1532 6.4375 6.5625 .156 1.613 1144
8 6.8750 1644 7.03125 .1681 7.0813 7.2187 172 1.812 .1285
7 7.5000 .1793 2.035 1443
6 8.1250 .1943 2.284 .1620
5 8.7500 .2092 2.565 .1819
4 9.3750 2242 2.881 .2043
3 10.000 .2391 3.235 2294
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Table 8. Millimeters Converted to Decimal and Fractional Inches

Fractional Fractional Fractional

Milli- Decimal Inches Milli- Decimal. Inches Milli- Decimal Inches
meters Inches (to nearest Meters Inches (to nearest meters Inches (to nearest

64th) 64th) 64th)
1 .0394 3/64 34 1.339 1 11/32 67 2.638 2 41/64
2 .0787 5/64 35 1.378 1 3/8 68 2.677 2 43/64
3 .1181 1/6 36 1.417 1 27/64 69 2.717 2 23/32
4 .1575 5/32 37 1.457 1 29/64 70 2.756 2 3/4
5 .1969 13/64 38 1.496 1 1/2 71 2.795 2 51/64
6 .2362 15/64 39 1.535 1 .17/32 72 2.835 2 53/64
7 .2756 9/32 40 1.575 1 37/64 73 2.874 2 7/8
8 .3150 5/16 41 1.614 1 39/64 74 2.913 2 29/32
9 .3543 23/64 42 1.654 1 21/32 75 2.953 2 61/64
10 .3937 26/64 43 1.693 1 11/16 76 2.992 2 63/64
11 4331 7/16 44 1.732 1 47/64 77 3.031 3 1/32
12 4724 15/32 45 1.772 1 49/64 78 3.071 3 5/64
13 5118 33/64 46 1.811 1 13/16 79 3.110 3 7/64
14 .5512 35/64 47 1.850 1 27/32 80 3.150 3 5/32
15 .5906 19/32 48 1.890 1 57/64 81 3.189 3 3/16
16 .6299 5/8 49 1.929 1 59/64 82 3.228 3 15/64
17 .6693 43/64 50 1.969 1 31/32 83 3.268 3 17/64
18 .7087 45/64 51 2.008 2 1/64 84 3.307 3 5/16
19 .7480 3/4 52 2.047 2 3/64 85 3.346 3 11/32
20 7874 25/32 53 2.087 2 3/32 86 3.386 3 25/64
21 .8268 53/64 54 2.126 2 1/8 87 3.425 3 27/64
22 .8661 55/64 55 2.165 2 11/64 88 3.465 3 15/32

23 .9055 29/32 56 2.205 2 13/64 89 3.504 3 .1/2
24 .9449 15/16 57 2.244 2 1/4 90 3.543 3 35/64
25 .9843 63/64 58 2.283 2 9/32 91 3.583 3 37/64
26 1.024 1 1/32 59 2.323 2 21/64 92 3.622 3 5/8
27 1.063 1 1/16 60 2.362 2 23/64 93 3.661 3 21/32
28 1.102 1 7/64 61 2.402 2 13/32 94 3.701 3 45/64
29 1.142 1 9/64 62 2.441 2 7/16 95 3.740 3 47/64
30 1.181 1 3/16 63 2.480 2 31/64 96 3.780 3 25/32
31 1.220 1 7/32 64 2.520 2 33/64 97 3.819 3 13/16
32 1.260 1 17/64 65 2.559 2 9/16 98 3.858 3 55/64
33 1.299 1 19/64 66 2.598 2 19/32 99 3.898 3 57/64
100 3.937 3 15/16
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Table 9. Conversion Factors

Acceleration 1 m/s2 = 4.252 x 107 ft/h2
Area 1 m2 = 1550.0 in2
= 10.764 ft2
Degree (angle) 1 radian = 57.471 degree
Energy 1 = 9.4787 x 104 Btu
1 kcal = 3.968 Btu
Force 1N =.22481 |bf
Heat Flux 1 W/m? =.3171 Btu/heft?
Heat Transfer Coefficient 1 W/m2eK = 0.17612 Btu/heft2«°F
Heat Transfer Rate 1w = 3.4123 Btu/h
Length 1m = 39.370 in
= 3.2808 ft
Mass 1 kg = 2.2046 |bm
1 lbm =16 oz
Mass Density 1 kg/m3 = .062428 |bm/ft3
Pressure and Stress 1 N/m2 =.020886 |bf/ft?
= 1.4504 x 104 |bf/in2
= 4.015 x 10-3 inH,0
= 2.953 x 10* inHg
1.1033 x 105 N/m? = 1 standard atmosphere
1 x 105 N/m? =1 bar
Temperature 1K = (5/9) °R
= (5/9)(°F + 459.67)
=°C + 273.15
Temperature Difference 1K =1°C
= (9/5) °R = (9/5)°F
Thermal Conductivity 1 W/meK = .57782 Btu/hefte°F
Thermal Resistance 1 K/W = .52750 °F/h«Btu
Volume 1m3 = 6.1023 x 104 in3
= 35.314 ft3
= 264.17 gal
Volume Flow Rate 1 m3/s = 1.2713 x 105 ft3/h

= 2.1189 x 103 ft3/min
= 1.5850 x 104 gal/min

www.calmark.com « 800-854-7086 ﬂ



CALMARK" s Reference

DSCC Specification Calmark Series
83023 Series 103, 104, 105 and 107 (plastic)
84103 Series 225, 230, 240
84191 Series 109
85034 Series 125/126, 165/166, NW125/NW126, NW165/NW166
89024 Series 260
89064 Series 226, 231
AA59590/18 Series 245
AA59590/1 Series L225
AA59590/2 Series E225
AA59590/3 Series V225
AA59590/4 Series 225
AA59590/5 Series 225
AA59590/6 Series V225
AA59590/7 Series 230
AA59590/10 Series V230
AA59590/11 Series V240
AA59590/12 Series 240
AA59590/13 Series 250
AA59590/14 Series V250
AA59590/15 Series 250
AA59590/16 Series V250
AA59590/17 Series 245
AA59590/18 Series V245
AA59590/19 Series 245
AA59590/20 Series V245
AA59590/21 Series 255
AA59590/22 Series V255
AA59590/23 Series 255
AA59590/24 Series V255
AA59590/25 Series VE225
AA59789/1 Series 226
AA59789/2 Series V226
AA59789/3 Series 231
AA59789/4 Series V231
AA59789/5 Series L260
AA59789/6 Series LE260
AA59789/7 Series 267
AA59789/8 Series V267
AA59789/9 Series 265
AA59789/10 Series V265
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Beryllium Copper - A metal alloy consisting principally
of copper with a small amount of Beryllium (usually
1%-2%)

Board Module Assembly - A mechanical structure that

supports a plug-in unit, like a power supply, radio or
CCA, etc.

Board Mount - Where the device is mounted onto the
PC board

Card-Lok - PC board retainer using wedge
configuration to provide a locking force

Card Retainer - A device that securely holds a PCB or
Board Module Assembly in a chassis

CCA - A Conduction Cooled Assembly consisting of

a conduction frame, extractors, wedge clamps and
backing plate or strip that is mounted to a Plug-In Unit
for structural and thermal performance enhancement

Chassis Mount - Where the device is mounted directly
onto the chassis or cold wall

Cold Wall or Cold Plate - The portion of the chassis
that sinks heat away from the card to the environment

Conduction - A mode of heat transfer in a stationary
medium

Contact Intimacy - Direct PCB or Board Module
Assembly contact with the cold wall for maximum heat
dissipation

DSCC - Defense Supply Center Columbus
(For 5998 documents)

Attn: DSCC-VAC, PO Box 3990

Columbus, OH 43215-5000

Tel: 614-692-0562 Fax: 614-692-6939
E-mail: 5998_Documents@dscc.dta.mil

Datum - The starting point (zero) for dimensioning a
part

Extractor - Hardware used to disengage PCB or Board
Module Assembly from backplate interconnects

Inserter - Hardware to assist insertion of PC board into
backplane interconnects

Lever Actuated - A means to activate a Card-Lok
without tools required

Normal Force - Force acting perpendicular to the long
axis of a PCB retainer such as a Wedge-Lok™

Plug-in Unit - A generic description of an assembly
usually consisting of a PCB with connectors and may
optionally have extractors and covers

CALMARK"

PCB - Printed Circuit Board
PC - Printed Circuti

Retention Force - The force required to move a locked
PC board that is not connected to a backplane; unit: lbs.
or oz.

Shock - A violent impact

Thermal Grease - A compound that reduces thermal
resistance at interfaces

Thermal Resistance - Resistance to the flow of heat
usually measured as a temperature drop across an
interface; units: °C per Watt per inch

Thermal Transfer - The passage of heat from PC board
to chassis or heat sink

Thermocouple - A sensor that measures temperature

Torque - A measure of rotational force; Units: Newton-
meters, Newton-centimeters, inch-lbs or inch-oz.

Vibration - Quick motion to and fro; oscillatory

Zero Entry Force - No force is required to insert or
extract a board into or out of a card guide or channel
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