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WR and HERM Applications:

e Carts, Transporters & Gurneys

* Chemical Processing Equipment

e Chimneys, Scrubbers & Vessels

* Electronic Cabinets

* Navigation Equipment

* Over-the-road Transport

* Power Plant Piping Suspension

* Pump, Generator & Compressor Isolation
e Seismic Isolation

* Shipping Cases, Skids & Containers
~ » Transportable Shelters

CR Applications:

e Audio/Visual Equipment

e Catering Carts

e Communications Packages

e Medical Devices

e Sensitive Electronic Equipment
e Security Cameras

e Hard Drives / CD-ROM Drives
* Electronics Production

WIRE ROPE ISOLATORS

COMPACT WIRE ROPE ISOLATORS
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Enidine, a preferred source for energy absorption and vibration isolation solutions, offers a full range of Wire Rope,
Compact Wire Rope Isolator and HERM (High Energy Rope Mount) products, each designed to reduce the harmful

effects of shock and vibration.

www.enidine.com
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eed Assistance? Enidine is ready to ans
your questions, feel free to contact us at:

Phone: Toll Free - 1.800.852.8508
Direct - 1.716.662.1900

Fax: General - 1.716.662.1909
Industrial -1.716.662.0406
Aerospace -1.716.662.1385

Email: industrialsales@enidine.com
aviationsales@enidine.com
defensesales@enidine.com

inine: www.enidine.com
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Company Overview
Enidine Incorporated

Overview
With its world headquarters located in Orchard Park, New
York, USA, ENIDINE Incorporated is a world leader in the
design and manufacture of standard and custom energy
absorption and vibration isolation product solutions within
the Industrial, Aerospace, Defense, Marine and Rail markets.
Product ranges include shock absorbers, gas springs, rate
controls, air springs, wire rope isolators, heavy industry
buffers and emergency stops. With facilities strategically
located throughout the world and in partnership with our
vast global network of distributors, Enidine Incorporated
continues to strengthen its presence within marketplace.

Founded in 1966, Enidine Incorporated now has close

to 600 employees located throughout the globe in the
United States, Germany, France, Japan, China and Korea.
With a team of professionals in engineering, computer
science, manufacturing, production and marketing our
employees provide our customers the very best in

service and application solutions.

“Enidine is widely recognized as the preferred source
for energy absorption and vibration isolation
products.”

From Original Equipment Manufacturers (OEM) to aftermarket applications, Enidine offers a unique combination of product
selection, engineering excellence and technical support to meet even the toughest energy absorption application requirements.

Global Manufacturing and Sales Facilities offer our customers:

= Highly Trained Distribution Network

= State-of-the Art Engineering Capabilities
= Custom Solution Development

= Customer Service Specialists

= Multiple Open Communication Channels

If you are unsure whether one of our standard products meets your requirements, feel free to speak
with one of our technical representatives toll-free at 1-800-852-8508, or contact us via e-mail at industrialsales@enidine.com.

Products/Engineering/Technical Support
Enidine continually strives to provide the widest selection of shock absorbers and rate control products in the global

marketplace. Through constant evaluation and testing, we bring our customers the most cost effective products with
more features, greater performance and improved ease of use.

1 www.enidine.com Email: industrialsales@enidine.com Tel.: 1-800-852-8508 ext. 111 Fax: 1-716-662-0406
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New Technologies and Enhancements
Research and Development

New Products and Services

Enidine engineers continue to monitor and influence trends
in the motion control industry, allowing us to remain at the
forefront of new energy absorption and vibration isolation
product development.

Our experienced engineering team has designed custom solutions
for a wide variety of challenging applications, including automated
warehousing systems and shock absorbers for hostile industrial
environments such as glass manufacturing, among others. These
custom application solutions have proven to be critical to our
customers’ success. Let Enidine engineers do the same for you.

A talented engineering staff works to design and maintain the
most efficient energy absorption product lines available today,
using the latest engineering tools:

= Solid Modeling
= 3-D CAD Drawings
< 3-D Soluble Support Technology

< Finite Element Analysis
< Complete Product Verification Testing Facility

New product designs get to market fast because they can be
fully developed in virtual environments before a prototype is
ever built. This saves time and lets us optimize the best
solution using real performance criteria.

Custom designs are not an exception at Enidine, they are an integral part
of our business. Should your requirements fit outside of our standard
product range, Enidine engineers can assist in developing special finishes,
components, hybrid technologies and new designs to ensure a “bestit”
product solution customized to your exact specifications.
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Global Service and Support

Enidine offers its customers a global network of customer
service staff technical sales personnel that are available to
assist you with all of your application needs.

= Operating with lean manufacturing and cellular
production, Enidine produces higher quality custom
and standard products with greater efficiency and
within shorter lead times.

= An authorized Global Distribution Network is trained
regularly by ENIDINE staff on new products and services
ensuring they are better able to serve you.

= Global operations in United States, Germany, France,
China, Japan and Korea.

< A comprehensive, website full of application information,
technical data, sizing examples and information to assist
in selecting the product that’s right for you.

Our global customer service and technical sales departments are
available to assist you find the solution that’s right for your

r N VIS application needs. Call us at 1.800.852.8508 or e-mail us
today for assistance with all of your application needs. at industrialsales@enidine.com and let us get started today.

Our website also features a searchable worldwide distributor
lookup to help facilitate fast, localized service. Contact us

www.enidine.com Email: industrialsales@enidine.com Tel.: 1-800-852-8508 ext. 111 Fax: 1-716-662-0406
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Wire Rope Isolators
WR Series

Overview

Wire Rope Isolators

U.S. Patents 5,549,285

Wire Rope Isolators

Standard Wire Rope Isolators are comprised of stainless steel stranded cable threaded through aluminum alloy
retaining bars that are mounted for effective shock and vibration isolation. With their corrosion resistant, all-metal
construction, Enidine Wire Rope Isolators are environmentally stable, high-performance shock and vibration isolators
that are unaffected by temperature extremes, chemicals, oils, ozone and abrasives.

Featuring a patented crimping pattern, versatile mounting options and a variety of sizes, these helical isolator products
can help ensure that your systems can effectively meet performance requirements in Commercial, Industrial, and Defense
industries, including MIL-STD-810, MIL-STD-167, MIL-S-901D, MIL-E-5400, STANAG-042, BV43-44 and DEF-STND
0755. For more information, please refer to our “Wire Rope Isolator Sizing Information” on pages 5-6 to assist you in

selecting a model for your application.

3 Solutions in Energy Absorption and Vibration Isolation Tel.: 1-800-852-8508 www.enidine.com
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Wire Rope Isolators

WR Series

Overview
Crimped Mount Bar
\ e
e
Crimp A
e —
Wire Rope
Cable

Crimp Models (WR2 — WRS8):
Enidine’s patented crimp design lowers cost by using fewer mount bars when compared to the clamp design, no assembly

hardware, and reduced assembly time.

Clamp Mount Screw

Outer Mount Bar

Wire Rope

Cable
Inner Mount Bar

Clamp Models (WR12 - WR40):
Enidine’s clamp bar models are constructed by clamping the wire rope between two fastened mount bars.

Solutions in Energy Absorption and Vibration Isolation

An WEMB Company

www.enidine.com Tel.: 1-800-852-8508
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Wire Rope Isolators
WR Series

Materials and Finishes: Overview
n Standard:  Wire Rope: 302/304 Stainless Steel
B Mount Bars: 6061-T6 Aluminum, Chemical Conversion Coated per MIL-C-5541, Class 1A
— Hardware: Alloy Steel per ASTM F835, Zinc Plated (WR12-WR40 Series)
C_U Thread: Stainless Self Clinching Insert (WR2-WR8 Series), Threaded Bar (WR12-WR40 Series)
O
w Optional:  Wire Rope: Galvanized or Nylon Coated Stainless
o Mount Bars: 6061-T6 Aluminum, Anodized per MIL-A-8625, Type Il, Class 1
o 302/304 Stainless Steel per ASTM A276, Passivated
©)] Hardware: 302/304 Stainless Steel (when stainless steel bars are specified) (WR12 — WR40)
o Threads: Stainless Steel Helical Inserts, Free Running or Self Locking (WR3 — WR40)
2 Threaded Aluminum (WR2 — WR8)
; Special: Consult Enidine
Isolator Options:
Mounting: Enidine offers a full range of mounting combinations of thru-hole, countersunk, and threaded bars.
All configurations are available in either Imperial or Metric styles. Add an “M” after the mounting option
for Metric. Some models have reduced mounting options available due to limited fastener installation space.
/ Consult Enidine if a preferred mounting configuration is not listed.

Loops: Enidine’s wire rope isolators can be purchased with the full number of loops, or as few as 2-Loops.
The number of loops is indicated in the isolator part number. Performance is provided for full loop isolators.
Performance for reduced loop isolators can be obtained by a simple ratio.

Bellmouth: Enidine’s wire rope isolators are available with a “bellmouth” option. The bellmouth feature includes mount bars
with radii manufactured into the wire rope hole edges. This option is recommended for high fatigue applications.
Add an “R” to the end of the part number.

Performance:

Stiffness (Kv or Ks):

Wire rope isolators exhibit non-linear stiffness behavior. Small deflections, usually associated with vibration isolation, will have
a different spring rate than larger shock deflections. Enidine publishes typical vibration stiffness values (Kv), and average shock
stiffness values (Ks) within the catalog. These values can be used with the provided equations listed on Page 6 to predict system
performance. The stiffness values listed in the catalog are for full-loop versions. For reduced loop versions, ratio the stiffness by
dividing the number of desired loops by the number of full loops.

Isolator Axes:
Wire rope isolators are multi-axis isolators. The diagram below includes load axis definitions and deflection considerations.
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COMPRESSION 45°COMPRESSION/ROLL FIXED SHEAR FIXED ROLL
(for Wire Rope Isolators)

-

Damping: Typically 5-15%, depending on size and input level. For specific damping considerations, please consult Enidine.

Mounting Orientation:
The diagrams below illustrate typical mounting orientations.
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COMPRESSION 45°COMPRESSION/ROLL FIXED SHEAR FIXED ROLL
Stabilizers: (for Wire Rope Isolators)

Stabilizers are used to control deflections of tall supported masses. Stabilizers are typically recommended when the height equals
2-times the width or depth dimension. In most applications, the quantity of stabilizers required are half as many as the base
isolators, and selected one size softer than the base isolators.

5 Solutions in Energy Absorption and Vibration Isolation Tel.: 1-800-852-8508 www.enidine.com
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Wire Rope Isolators

WR Series
Application Worksheet
APPLICATION WORKSHEET - INPUTS IMPERIAL/METRIC
IMPERIAL METRIC
PART I: SYSTEM DATA:
1. Total Supported Load ( Wr): Wr = Ibs.
Wr = Kg x9.81 =
2. Number of Isolators (n): n=
3. Static Load per Isolator (W): W = V% W= Ibs.* W = N*
* Assumes a central CG
4. Load Axis: Compression Load Axis Load Axis
Shear or Roll
450 Compression/Roll
PART Il: VIBRATION SIZING:
_ N _ pm
1. Input Excitation Frequency (fiy = Hz | = 0
2. System Response Natural Frequency for 80% isolation: fo= L - Hz
30 ——
3. Maximum Isolator Vibration Stiffness: (K,,) K,= W (2 f,)? K, = Ibs./Zin. K, = N/m
g
g = 386 in/sec? or 9.81 m/sec?
4. Select an isolator by comparing calculated values with technical data for
the desired load axis provided in tables for each isolator.
a.) Calculated “W” must be less than the isolator’s max static load
and
b.) Isolator’s vibration stiffness must be less than the calculated maximum K;,
PART Ill: SHOCK SIZING:
1 Maximum Allowable Transmitted Acceleration: A= G’s
2. Shock Input Velacity: VvV = in./sec.
VvV = m/sec.
Free Fall Impact: V= Vagh
g =386 in./sec.2 or 9.81 m/sec.2
h = Drop Height (in. or m)
2
V -
3. Min. Isolator Response Deflection: Dmin = 9A) Drin = n. Dmin=_____m
T
W(V/Dpinn)2
4. Maximum Isolator Shock Stiffness: Kg = M Ky = Ibs./Zin. K= N/m
5. Select an isolator by comparing calculated values with technical data for
the desired load axis provided in tables for each isolator.
a.) Calculated “W” must be less than the isolator’s max static load
and
h.) Calculated Dy, must be less than the isolator's max deflection
Note: Metric deflections are calculated in meters (m) and technical data is in millimeters (mm).
and
¢.) Isolator's shock stiffness must be less than calculated maximum “Ks”
S
6. Check actual defle;tion uslng K" fromltechnical data Ky(Isolator)g _
to ensure that the isolator’s max deflection is Dactual = W Dactual = in. | Dgacual = m
not exceeded.
7. Ifisolator’s max deflection is exceeded, select another isolator and repeat steps 5 and 6.

www.enidine.com Tel.: 1-800-852-8508
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Wire Rope Isolators

Technical Data
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(Ref)

Unit Weight : Thru Hole Thread C’sink
Lbs. Mounting in. in. Imperial
) Options (mm) ) (Metric)
WR2-100 [  0.70 (18) 1.00 (25) 0.05 (0,02) BDE
WR2-200 |  0.80 (20) 110 (28) 0.05 (0,02)
WR2-400 | 1.00 (25) +.06 1.20 (30) 0.07 (0,03) ABCDES 0.185+.005 [  #8-32 UNC 820
WR2-600 | 110 (28) (£152) 130 (33) 0.07 (0,03) B @47£013)| (M4X07) [ (90°)
WR2-700 | 1.20 (30) 140 (36) 0.07 (0,03)
WR2-800 | 1.30 (33) 150 (38) 0.07 (0,03)

WR2-400-10 DTM P N R

Feature Options:

Wire Rope Options:

Mount Bar Options:

Add “M” for Metric

Threaded Hole Options: *[ ] - Flush Self Clinching Threaded Insert

[T]-Tepped * Operating Temperature Range: -150°F to 500°F ( -100°C to 260°C )
« U.S. Patent 5,549,285
Mounting Options: See Chart
Number of Loaps: 10 (Reduced Number of Loops Available)
Isolator Size: See Sizing Table

* 1-None
[RT-Bellmouth Mount Bars

A 1-302/304 Stainless Steel (or Equiv.)
[ G]- Galvanized Steel
[N -Nylon Coated Stainless Steel

*[ ]-606LT6 ALALY (or Equiv.)
Chem Conv. Coated
[Y]-606LT6 ALALY (or Equiv.)
Anodized
[P]-302/304 Stainless Steel (or Equiv.)
Passivated

For C'sink and Threaded Options

Model Number Ordering Code Mounting Options

 Maximum recommended torque for standard threaded insert is 6 in.-Ibs. (0,7 Nm)

* Standard features. Any non-standard items may require longer lead times. Call for quotation.

.

An MEMEE Company
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Wire Rope Isolators »
WR2 Series

Technical Data

Static

Load vs. Deflection

Deflection (mm) .
0 5 10 15 20 Compression

40

Max Max Kv Ks
Curve Model Static Load Deflection ~ (vibration) (shack)

| | Compression

Lbs. (N) in.(mm)  Lbs/in. (kN/m)  Lbs./in. (kN/m)

si01ejos| adoy aJip

30 1 | wre-10010 | 105(47) | 034(86) | 20536) 125 (22)

2 | WRe-20010 | 80(36) | 03897 | 145(25) 90 (16)

= 3 | wre-40010 | 7031 |oss@an | esan 50 (88)
% 20 4 | wees0010 | 607 |o700178 | 70(12) 35 (6,1)
g 5 | wR2700-10 | 50(22) |o074(188) | 60(11) 30 (53)
6 | WR2-800-10 | 45(20) |086(218) | 45(7.9) 22(39)

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Deflection (in.)

Deflection (mm)

0 5 10 15 20 25 30 35
30 bbb
[ a5 ression / Roll |- Max Max K s
-1 120 Curve Model Static Load Deflection  (vibration) (shock)
25 ] i IR N RN in.(mm)  Lbs./in. (kN/m)  Lbs./in. (kN/m)
100 1 | WR2-100-10 | 7.5(33) |[o046(11,7) | 115(20) 65 (11,4)
20 ] 2 | WR2-200-10 | 55(24) | 058(147) | 80 (14) 40 (7,0)
E ] F 80 o |3 | WRe4o010 | 55 (24) 1082(208) | 60 (11) 21(47)
3 15 ] ‘é‘ 4 | WR2-600-10 | 4.0(18) | 0.98(24,9) 40 (7,0) 17 (3,0)
§ ] 60 o 5 | WR2-700-10 | 40(18) | 1.06(269) | 35(6) 15 (2,6)
10 ] 6 | WR2-800-10 | 35(16) | 1.22(310) 30 (5,3) 11(1,9)
T i A - 40
51 20
P A R A S S AR N 0 A ) M S
0.0 0.2 0.4 0.6 0.8 1.0 1.2 14

Deflection (in.)

Deflection (mm)
0 5 10 15 20 25 Shear/Roll

Shear{ Roll : 150 Curve Model Sta';/ilca)lfoad De:\llleac)t(ion (vibrKf;{ion) (sr:<osck)
R ERE EEEREEEN! ERED b in.(mm)  Lbs/in. (kN/m)  Lbs./in. (kN/m)
1 | WR2-100-10 | 5.0(22) | 034(86) 80 (14) 80 (14)
2 | WR2-200-10 | 40(18) |o042(107) | 50(88) 50 (8,8)
g = | 3 | weedoo10 [ 35016 |062(157) [ 30(53) 30(5,9)
5% [ 4 | weaso020 | 30013 |o074188) | 22(39) 22(39)
S S| 5| weeroot0 | 3003 |o078(198) | 1832 18(3,2)
6 | WR2-800-10 | 25(11) | 09029 | 13(23) 13(23)
10
04

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Deflection (in.)

Note: Performance provided for full loop models with standard (302/304) stainless steel cable.
Consult ENIDINE for other options. Do not extrapolate curves.

www.enidine.com Tel.: 1-800-852-8508 Solutions in Energy Absorption and Vibration Isolation 8
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W= Wire Rope Isolators

WR3 Series
Technical Data

4.42 (112,3)
n
= 3.950 (100,3)
2
A
@]
&y f
() @ © O O ONCEEEEEERC O O O Q 5027 Note: Dimensions are in inches (mm)
o | Tolerances are + .010 (+ .25mm)
O w 4X Mounting Holes
(ae See Mounting Options
O
=

f -
o .25 (6,4)
T
©.094 (2,4) “H”

(Ref)

AN

Width (Ref) UthVb\g.elght Mounting Thrt;nl.-lole Thirr?.ad I%Eel.\rr]ilgl
. (Kg) Options (mm) ) (Metric)

WR3-100 [  0.90 (23) 1.10 (28) 0.14 (0,06) B.D.E
WR3-200 [ 1.00(25) 1.20 (30) 0.15 (0,07)
WR3-400 |  1.10 (28) +.06 1.30 (33) 0.15 (0,07) 0.210 +.005 |  #10-32 UNF 82°
WR3-600 | 1.30 (33) (*152) 1.50 (38) 0.15 (0,07) ABCDES (@53+013) (M5X08) (90°)
WR3-700 [  1.40 (36) 1.60 (41) 0.16 (0,07)
\WR3-800 [ 1.50(38) 1.70 (43) 0.18 (0,08)

WR3-400-10 DTM PNR

— T TT1T T Feature Options: *{ 1-None
[R7-Belimouth Mount Bars

Wire Rope Options: [ ]-302/304 Stainless Steel (or Equiv.)
[ G]- Galvanized Steel
[NT-Nylon Coated Stainless Steel

Model Number Ordering Code Mounting Options

Mount Bar Options: ~ *[  ]-6061-T6 ALALY (or Equiv.)
Chem Conv. Coated
[Y]-606LT6 ALALY (or Equiv.)
Anodized
[P]-302/304 Stainless Steel (or Equiv.)
Passivated

Add “M” for Metric ~ For C’sink and Threaded Options

Threaded Hole Options: *{ ] - Flush Self Clinching Threaded Insert « Maximum recommended torque for standard threaded insert is 8 in.-Ibs. (0,9 Nm)
[H] - Helical Insert, Free Running
[L 1-Helical Insert, Self Locking « Operating Temperature Range: -150°F to 500°F ( -100°C to 260°C )

[ 71 Tapped

Mounting Options: See Chart

e U.S. Patent 5,549,285

Number of Loaps: 10 (Reduced Number of Loops Available)

Isolator Size: See Sizing Table

* Standard features. Any non-standard items may require longer lead times. Call for quotation.

(o] Solutions in Energy Absorption and Vibration Isolation Tel.: 1-800-852-8508 www.enidine.com
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WR and HERM Applications:
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CR Applications:

_| » Transportable Shelters

* Avionics

e Carts, Transporters & Gurneys

®* Chemical Processing Equipment

* Electronic Cabinets

* Military Equipment

* Navigation Equipment

* Over-the-road Transport

* Pump, Generator & Compressor Isolation
* Shipboard Electronics

* Shipping Cases, Skids & Containers

* Ground Support Equipment

* Engine Stands

¢ Shipboard Shock (Mil-S-901D)
* Galley and Lavatory Equipment
¢ Piping and Ducting

e Catering Carts

* Medical Devices
e Security Cameras
® Optical Sensors

* Mobile Electronics
* Displays

¢ Audio/Visual Equipment
¢ Communications Packages
* Sensitive Electronic Equipment

e Hard Drives / CD-ROM Drives
e Electronics Production

(Mil-Std-810E)

COMPACT WIRE ROPE ISOLATORS




Enidine USA
Industrial/Rail Headquarters
Enidine Incorporated

7 Centre Drive

Orchard Park, New York 14127
USA

Phone: 716-662-1900

Fax: 716-662-1909

Email: industrialsales@enidine.com
Email: railsales@enidine.com
www.enidine.com

Enidine Europe

Enidine Trading Company GmbH
Rheinauenstrasse, 5

79415 Bad Bellingen

Rheinweiler

Germany

Phone: 49 7635 82648 0

Fax: 49 7635 82648 29

Email: info@enidine.de
www.enidine-europe.com

Enidine Japan

Enidine Co. Ltd.

4-5-24 Chigasaki-Higashi, Tsuzuki-Ku
Yokohama-Shi

Kanagawa 224-0033

Japan

Phone: 81 45 947 1671

Fax: 81 45 945 3967

Email: support@enidine.co.jp
www.enidine.co.jp

Enidine China

Enidine Hangzhou

3rd. Floor, No. 1 Building South Area
No. 98, 19 Street

Hangzhou Economic & Technological
Development Zone

Hangzhou, China 310018

Phone: 86 571 8671 4399

Fax: 86 571 8671 4055

Email: tobby@enidine.cn
www.enidine.cn

Aerospace Headquarters
Enidine Incorporated

7 Centre Drive

Orchard Park, New York 14127
USA

Phone: 716-662-1900

Fax: 716-667-1385

Email: aviationsales@enidine.com
Email: defensesales@enidine.com
www.enidine.com/Aerospace

Aerospace

Enidine Incorporated

Unit 7, Whitwick Business Centre
Stenson Road

Coalville, Leicestershire LEG7 4JP
United Kingdom

Phone: 44 1530 276 508

Fax: 44 1530 276 509

Email: euroaero@enidine.com
www.enidine.com/Aerospace

Enidine West

Enidine Incorporated

184 Technology Dr.,

Suite 201

Irvine, California 92618

USA

Phone: 949-727-9112

Fax: 949-727-9107

Email: industrialsales@enidine.com
www.enidine.com

Enidine / Jarret SAS
14-38, rue Alexandre, Bat E2
BP35

Gennevilliers, CEDEX, 92234
France

Phone: 33 1 41 32 26 60
Fax: 3314086 12 82
Email: info@enidine.de
Email: contact@jarret.fr
www.enidine-europe.com
www.jarret.fr

Wire Rope Technology
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