







































































































































































equipment fitted with NW 10, 20 and 32
flanges can mate them with MDC NW 16, 25
and 40, respectively, by using MDC’s reducer
centering ring. The reducer centering ring is
constructed with two different size tubular
rims or extensions which mate with the
respective flange size centering ring locater
groove or counterbore.

As previously noted, Kwik-Flange™ ISO KF
flanges provide a vacuum mount interface
for tube diameters up to 2.00 inches. For
tube diameters above this, Large-Flange™
ISO LF flanges are used. Kwik-Flange™ and
Large-Flange™ flanges are part of one and
the same family of ISO standard elastomer
sealed mounts. Together they provide a
complete range of vacuum mounts for 0.75
to 20.0 inch diameter tubes. I1SO KF and LF
sealing mechanisms are similar but their
fastening and clamping methods differ. Due
to the wide variation of references used by
ISO flange manufacturers, MDC emphasizes
the use of the standard ISO NW reference.
Note that for all practical purposes, NW and
DN references are identical. Large-Flange™
ISO LF flanges are presented immediately
after the Kwik-Flange™ 1SO KF flanges.

In general, MDC components compare with
international components using an inch-to-
millimeter ratio. U.S. sizes refer to a tube’s
outside diameter, whereas international sizes
refer to a tube’s inside diameter. The chart
below gives a quick comparison between
inch and metric ISO flange sizes.

All dimensions in this catalog are given in
inches unless specified otherwise.

Inch-Metric 1ISO Comparison

0.D. 1.D.
MDC Inches IS0 mm  Inches
K075 75  Nwi16 16 .63
K100 1.00 Nw25 25 .98
K150 1.50  NWw40 40 1.57
K200 2.00 NW50 50 1.97
L250 250 Nwe3 63 2.48
L300 3.00 Nw8o 80 3.15
L400 400 NW100 100 3.94
L600 6.00 NW160 160 6.30
L800 8.00 NW200 200 7.87

L1000 10.00 Nw250 250 9.84
L1200 1275 NW320 320 12.60
L1600 16.00 NW400 400 15.75
L2000 20.00 NW500 500  19.69

Introduction

Kwik-Flange™ 1SO KF

Kwik-Flange™ ISO KF
Typical Installation

KF-150
(2 places)

Optional
0-ring
Retainer
Centering ring 0-ring
Bulkhead Clamp
Typical Installation
Bulkhead

Clamp

Optional
0-ring
Centering ring 0-ring Retainer

MDC PRECISION
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Hinged Clamp

Features

Fastens ISO KF Kwik-Flange™

of comparable size

Quick make and break

Stainless steel wing nut and bolt
Aluminum clamp construction
Requires centering ring with
elastomer gasket

Bulkhead Clamp

Features

Fastens ISO KF Kwik-Flange™
directly to flat plates

Bolt fastening

Split ring geometry
Aluminum construction
Requires centering ring with
elastomer gasket

Phone 800-443-8817

Introduction

Kwik-Flange™ 1SO KF

KF-150
(2 places)

Clamp

Optional
0-ring
Retainer
0-ring

Centering ring

Hinged Clamp assemblies are the most FLANGE  TUBE PART
commonly used method for making Kwik- SIE Sl R SOREED
Flange™ vacuum seal connections. Prior to NW16 1/2-3/4 277 1.63 701000
clamping, flanges can be rotated 360° and NW25 1 314 200 701001
accept self-locating centering ring seals. NW40  1-1/2 378 2.66 701002
Pressure is applied uniformly around the 15° NW50 2 454 344 701003
outer surface of both flanges by finger-
tightening the single wing nut until the first
metal-to-metal contact is made between the
spacing lips of the centering ring and the
inner surface of the mating flanges. This
compresses the 0-ring between the flanges
and makes the vacuum seal.

Bulkhead |

Clamp

Outside
Diameter
Thickness ’
_ Optional Bolt
Centering ring 0-ring ge-z;g]iger Cireie
Bolted bulkhead clamps are commonly used FLANGE  NO. PART
to fasten Kwik-Flange™ 1SO KF components to cls B Wil s 0D L
flat chamber walls or baseplates. Use of this NWi6 6 .36 150 2.00 716000
product requires customer machining of six NW25 6 .39 1.89 237 716001
or eight 10-32 UNC threaded bolt holes on the NW40 6 37 244 294 716002
mounting surface. Once a clamp has been NW50 8 40 325 375 716003
positioned and aligned with the mating bolt
holes, a vacuum seal is made by alternately
wrench-tightening opposing pairs of bolts. A
complete Bulkhead Clamp Assembly consists
of two semicircular clamps, six or eight 10-32
X 5/8 inch bolts and washers.
www.mdcprecision.com MDC PRECISION




Centering Rings

Features

M Standard ring mates two ISO KF
Kwik-Flanges™ of equal size

B Reducer ring mates two ISO KF
Kwik-Flanges™ of unequal sizes

B Includes elastomer gasket

Il Stainless steel or aluminum
construction

0-Ring Retainer

Features

B Supports 0-ring outside
diameter during pressure burst

B Not for sustained pressures
above one atmosphere

B Stainless steel construction

MDC PRECISION

Introduction

Kwik-Flange™ 1SO KF

Standard Centering Ring

210W
N il

Reducer Centering Ring

210W
./.150

'—___—N; — 15
A 1D A LD. B
v i
—] =315 —f |=—2315
Centering ring assemblies are placed FLANGE O-RING  PART
between two SO flanges with matching SIE O I e DR
outer diameters. The widest portion of the
centering ring rests inside a centering ring Standard Centering Ring
locater groove (blank flange) or counterbore NW16 66 - 63 .73 710000
(bored flange) on the Kwik-Flange™. The NW25 102 - 97 110 710001
0';'".2 f{ﬁStf or][ the flat pOI'She‘tj Eurface NW40 161 - 155 160 710002
outsiae the locater groove or counterbore. NW50 205 - 197 210 710003
Sizes in the table to the right apply to all
variations of centering ring and elastomer .
combinations. Reference and part numbers Reducer Centering Ring
are given with individual flanges. R R
NW25-20 1.02 .87 .83 1.10 710011
NW40-32 161 1.34 126 1.60 710012
T B —-—
— Outside Inside
Diameter Diameter
- a4 -
149 l———
Place an 0-ring retainer over a centering FLANGE  TUBE PART
ring assembly which is already centered on O CE RN RER
a single flange face. Place the second flange NW16 3/4 1.31 1.16 710025
over the centering ring and O-ring retainer NW25 1 170 156 710026
and secure with a hinged clamp. Note that NW40 1-1/2 2.31 2.16 710027
all MDC products are intended for vacuum NW50 2 275 267 710028

applications only.

www.mdcprecision.com
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Large-Flange™ ISO LF flange assembly

Features

Vacuum rated to 1x107 Torr
Bakeable to 150°C

Fast connect and disconnect
Economical reusable fittings
Genderless geometry
Rotatable bolt ring adapter
Elastomer gasket seal
Varied fastening methods
ISO KF and LF compatible
Specialty fittings available
Type 304 stainless steel
construction

Inch-Metric 1ISO Comparison

Introduction

Large-Flange™ ISO LF

MDC’s Large-Flange™ ISO LF components
are an economical system of reusable and
interfacing stainless steel vacuum fittings for
tube sizes ranging from 2-1/2" through 20"
diameters. Large-Flange™ ISO LF flanges
pick up where the Kwik-Flange™ ISO KF
system leaves off. These flanges can operate
in high vacuum environments to pressures in
the 1x10°8 Torr range. The Large-Flange™
ISO LF flange system is ideally suited for
applications requiring rapid and frequent
assembly and disassembly. MDC ISO LF
flanges comply with all ISO specifications for
vacuum mounting hardware and are
compatible with most third party ISO LF
flanges and components.

The primary method of fastening and sealing
a Large-Flange™ is achieved by using
multiple double-claw clamp assemblies to
provide uniform compression of an
elastomer gasket trapped between two
mating flanges. The elastomer gasket is
mounted on an aluminum centering ring that
has tubular rims or extensions that protrude
on either side of the gasket. These rims or
extensions fit into centering ring locater
grooves or counterbores on the corres-
ponding mating flanges and conveniently
center the gasket between the flanges prior
1o sealing. A reliable seal is then made by
tightening bolts in an alternating crisscross
pattern and thus applying uniform pressure
around the entire flange sealing surface.

Other fastening methods include single claw
clamps, bolted rotatable, bolted nonrotatable
and non ISO standard MDC band clamps.
Geometries for each fastening method are
depicted at the bottom of these two pages.

Single claw clamps are ideally suited for

valves constructed with Large-Flange™ ISO
LF port flanges. Both the double and single
claw clamp fasteners provide unlimited
rotation or positioning of mating flanges prior
to final tightening of bolts.

Bolted rotatable adapter rings provide a
convenient way of fastening claw style
flanges to threaded ISO LF flanges, without
the use of individual claw clamps. Rotatable
bolt rings are ideally suited for use in
applications where low profile geometry is
required.

Bolted nonrotatable Large-Flange™ ISO LF
flanges use bolts for fastening and are
typically used where single claw fasteners
are not desirable. They, too, are ideally suited
for use in applications where low profile
geometry is required, but do not offer
rotatable construction.

Since the ISO LF standard does not provide
the convenience of hinged clamping, MDC
developed its own and unique band-clamp
flange system that addresses this problem.
The band-clamp style flanges are a
modification of the Large-Flange™ ISO LF
flange system. They provide the convenience
of Kwik-Flange™ ISO KF hinged clamps for
tube sizes from 2-1/2 to 8 inches in
diameter. The band clamp uses a stainless
steel strap fitted with an eye bolt and wing
nut for quick assembly or disassembly.

The MDC Large-Flange™ ISO LF family of
modular building-block components includes
all of the commonly used standard hardware
and fittings. Virtually all standard MDC
feedthroughs and accessories are available
for use with Large-Flange™ ISO LF flanges.
Reducer flanges are available to connect

0.D. I.D. applications where one of the mating flanges different size ISO components. This section
MDC Inches  1SO mm  Inches is flush moun.tec.i and.fitted with threaded includes ISO KF and IS0 LF reducer flanges
KOT5 75 NWIG 16 63 bolt holes. This is typical on most MDC gate for KF to KF, KF to LF and LF to LF flange
K100 1.00 Nw25 25 .98
K150 1.50 Nw40 40 1.57 LF flange
K200 2.00 Nws0 50 1.97
1250 250  Nw63 63 2.48 O-ring
L300 3.00 NW80 80 3.15
L400 400 NW100 100  3.94 Centering
L600 6.00 NW160 160 6.30
L800 8.00 NW200 200 7.87
L1000 10.00  NW250 250 9.84
L1200 12.75 NW320 320 12.60
L1600 16.00  NW400 400 15.75
L2000 20.00 NW500 500 19.69 Double Claw Assembly Single Claw Assembly

Phone 800-443-8817
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combinations. Hybrid adapters are available
to connect ISO LF components to non ISO
vacuum fittings and mounts. Some of these
include Del-Seal™ CF metal seal flanges,
ANSI ASA flanges, Swagelok® compression
tube fittings and VCR® metal gasket tube
fittings and national pipe thread fittings. For
more details and information on hybrid
adapters please reference Section 1.5 in this
catalog.

MDC Large-Flange™ ISO LF flanges are
available in nine standard maximum tube
sizes including 2-1/2",3",4",6",8",10",
12-3/4", 16" and 20" diameters. Each of
these basic flanges are also offered in
blanked formats which are suitable for
custom modification or to blank-off unused
chamber ports. Typically, U.S. tube sizes are
specified in inches and identified by their
outside diameters. MDC standard ISO LF
flange size designations are as follows...
250 for 2.50", L300 for 3.00", L400 for
4.00", L600 for 6.00", L80O for 8.00",
L1000 for 10.0", L1200 for 12.75", L1600
for 16.0" and L2000 for 20.0" tube
diameters.

In general, MDC components compare with
international components using an inch-to-
millimeter ratio. U.S. sizes refer to a tube’s
outside diameter, whereas international sizes
refer to a tube’s inside diameter. The chart
on the previous page gives a quick
comparison between inch and metric ISO
flange sizes.

All dimensions in this catalog are given in
inches unless specified otherwise.

Introduction

Large-Flange™ ISO LF

Rotatable bolt ring assembly

% F q Rotatable
bolt ring
with
) ® retaining
ring

Claw clamp flange ‘

Tube 0.D. ‘

%

2

Centering ring assembly

Centering ring locater

Seal surface

Centering ring

S N

W 0-ring

AN

Spacer ring

Bolted flange

Tube

A

/

x Centering ring locater \— Seal surface

Bolt circle
diameter

Tube

Band clamp flange ‘

N\

x Centering ring locater

e ntermediate hardware may be required for joining components. These have been omitted for clarity.
o Seal surface is outside the centering ring locater groove (blank flanges) or counterbore (bored flanges).

Seal surface

Rotatable
bolt ring

Retaining
ring

ring

Bolted flange

Bolted Rotatable Assembly

MDC PRECISION

0-ring

Centering
ring

Spacer
ring

Bolted Nonrotatable Assembly

www.mdcprecision.com

0-ring
Centering
ring

Spacer
ring

Band clamp Assembly
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Introduction

Large-Flange™ ISO LF

Features

Fastens ISO LF Large-Flange™
of comparable size

Quick make and break

Zinc plated steel bolt
Aluminum claw construction
Requires centering ring with
elastomer gasket

Rotatable Bolt Ring

Features

Converts claw clamp flange to
bolt style Large-Flange™

Bolt fastening

Aluminum construction
Includes nickel plated spring
steel retainer

Does not include claw-clamp
flange

Requires centering ring with
elastomer gasket and holts

Phone 800-443-8817

Single Clamp

Double Clamp

[—— A

Claw Thick-
Size ness
NW63-100 .67

NW160-250 .75

NW320-500 .90

e Dimensions apply

to both styles

40

h)

—{ D
Double Claw-Clamp Assemblies are commonly FLANGE PART
used for making Large-Flange™ vacuum seal ol b W Ll
connections. Assembly is simplified by the 360°
rotatable flanges and the self-centering feature Single Claw
of the centering ring. Single Claw-Clamp NW63-100 94 .93 .79 64 801000
Assemblies are used to mate a clamp-style NW160-250 110 93 79 .80 801002
Large-Flange™ to a threaded bolt-style Large- NW320-500 1.33 148 1.00 1.03 801005
Flange™, such as on a gate valve. The vacuum
seal is made by compressing the O-ring
between the mating flanges. This is done by Double Claw
alternately wrench-tightening opposing pairs of NW63-100 .94 .83 .79 .64 802000
clamps until the first metal-to-metal contact is NW160-250 1.10 .93 .79 .80 802002
made between the inner surfaces of the flanges NW320-500 1.33 1.18 1.00 1.03 802005
and the spacing lip of the centering ring.
Rotatable
. bolt ring .
A Iy
‘ .> Retaining
ring fits
@ in groove
Seal side of// Fits inside
claw-clamp bolt ring
flange

Slip the bolt ring over a standard claw-clamp FLANGE RING BOLT HOLE BOLT  PART
style flange and install the retaining ring. L L I TER IR e
After the bolt ring has been rotated to align NW63 512 4 .35 433 853000
the bolt holes, the vacuum seal is made by NW80 571 8 .35 492 853008
alternately wrench-tightening — opposing NW100 650 8 .35 571 853001
pairs of bolts. One complete Rotatable Bolt NW160 886 8 .43 7.87 853002
E'”g Assembly consists of one aluminum NW200 1122 12 43 1024 853003
olt_rllng a_nd one nickel plated spring steel NW250 1319 12 43 1220 853004
retaining ring.

NW320 16.73 12 .54 1555 853005

NW400 20.08 16 .54 18.09 853006

NW500 24.02 16 .54 22.83 853007

www.mdcprecision.com
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Introduction

Large-Flange™ ISO LF

Centering Rings
[ 1.D. | Centering ring
Flange Thick- )
Size ness 0-ring
NW63-250 .158 /7 Spacer ring -
NW320-500 .218 + =)
«Q
D
(/2]
Flange Thick- Flange 0-ring Q0
Size ness Size Thk n
NW63-250 327 NW63-250 .210 %':
NW320-500 .552 A | NW320-500 .275 a
Features Centering ring assemblies are placed ;ll.&ms 1;:;; . " o-“;us mwgzn
. between two ISO flanges with matching
M Standard ”"Qmmates ISO !—F outer diameters. The widest portion of the NW63 2-1/2 273 261 285 810000
Large-Flange™ of equal size centering ring rests inside a locater groove NWs0 3 326 314 3.35 810008
M Includes elastomer gasketand ~ (blank flange) or counterbore (bored flange) ~ ~'nwioo 4 399 386 410 810001
spacer ring on the Large-Flange™. The 0-ring rests on NW160 6 599 587 598 810002
B Aluminum or stainless steel the flat polished surface outside the groove NW200 8 835 823 848 810003
. or counterbore.
construction . . . NW250 10 10.25 10.13 10.48 810004
Sizes in the table to the right apply to all Ty e
variations of centering ring and elastomer ; : : :
combinations. Reference and part numbers NW400 16 1567 1547 1548 810006
are given with individual flanges. NW500 20 19.65 19.45 19.46 810007

Band Clamp

Features Band clamp assemblies are used for fastening FLANGE TUBE NOMINAL PART
i MDC’s non ISO Large-Flange™. These flanges SRR L AL
B Fastens modified ISO Large- employ the same centering rings used in their NW63 2-1/2 4 540002
Flange™ of comparable size ISO LF counterparts and provide the NW80 3 4-1/2 540003
B Wing nut fastener convenience of Kwik-Flange™ style fastening in - w100 4 5-1/2 540004
B Quick make and break La(?e—Fllange'Mtut()jetf]lzeg.O Press;ure |srfapplle(3c NW160 6 7-1/4 540005
: . uniformly around the 20° outer surface o .
W Stainless steel construction both flanges by finger-tightening the single NW200 8 5314 240006
wing nut until the first metal-to-metal
contact is made between the spacing lips of
the centering ring and the inner surface of
the mating flanges. This compresses the
0-ring between the flanges and makes a
vacuum seal.
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




Kwik-Flange™ ISO KF

Figure 1 Blank

Flanges & Fittings

Kwik-Flange™ ISO KF

Figure 2 Unbored stub

10 Seal surface
outside locater
Features W ﬂ groove or ¢'bore
M HV rated to 1x10° Torr ! /
M High temperature rated to 200°C 7
B Symmetric, nonrotatable geometry
B Elastomer 0-ring seal
B Clamp style fastening 75
B SO compatible design _
Figure 3 Weld flange - small tube
Thru bore
and,
Tube size
oy
NN
20 + Y] g%‘
+ Weld
prep
groove
e s Figure 4 Weld flange
Specifications Thru
12 bore
Material + +
Flanges 304ss 16 N NN +
0-rings FKM / FPM fluoroelastomer, Buna-N® or Silicone elastomer + * o _+
Clamps, hinged & bulkhead Aluminum Tube '
size
Fastening
Clamp Type Hinged with 10-32 thread Figure 5 Socket weld
Bulkhead Type Hexagonal head bolts, 10-32 thread 10 e Thru
Nut Type Hexagonal ' + bore
Torque Clamp: Finger tight + ) Vﬂ
Bolts: 7-10 Ib-ft 56 +
Vacuum Range 1x10°8 Torr + d / *
Temperature Range Minimum Intermittent Sustained _+
FKM / FPM fluoroelastomer -20°C 200°C 150°C Hg:ble[)*l 06
Buna-N® -20°C 100°C 80°C 500 75
Silicone -20°C 200°C 150°C Tube 0.D.
Weight 1/4 Ib maximum * Magenta colored dimensions are common to all flanges.
Dimensions 1.18 0D x .680 ID maximum

Phone 800-443-8817
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Kwik-Flange™ ISO KF
NW25

Figure 1 Blank

.* ; Wliiéﬂ)ﬁo

Figure 2 Unbored stub
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Kwik-Flange™ ISO KF

10 Seal surface
+ / outside Iocalllt)%rr .
| /u groove or ¢
Features + J
B HV rated to 1x1078 Torr 75
B High temperature rated to 200°C
B Symmetric, nonrotatable geometry
B Elastomer 0-ring seal 1.00
B Clamp style fastening
B SO compatible design Figure 3 Weld flange - small tube
Thru
bore,

10

+
.iO +

SRR

Tube

size
Figure 4 Weld flange

Specifications 10 Eg;g
Material + +
Flanges 304ss + k T - = "\\N +
0-rings FKM / FPM fluoroelastomer, Buna-N® or Silicone elastomer + | Tube | 04 _+
Clamps, hinged & bulkhead Aluminum TSlIJ?g Tr?ég'g | size !
Fastening m
Clamp Type Hinged with 10-32 thread 1" 18
Bulkhead Type Hexagonal head bolts, 10-32 thread Figure 5 Socket weld
Nut Type Hexagonal 10 Eg;g
Torque Clamp: Finger tight +

Bolts: 7-10 Ib-ft ] T Ny i
Vacuum Range 1x108 Torr 47 +
Temperature Range Minimum Intermittent Sustained Y
FKM / FPM fluoroelastomer -20°C 200°C 150°C Tube 30 _+
Buna-N® -20°C 100°C 80°C size
Silicone -20°C 200°C 150°C 1.20
Weight 1/4 1b maximum

. . i e Magenta colored dimensions are common to all flanges.

Dimensions 1.57 0D x .875 ID maximum

Phone 800-443-8817
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Kwik-Flange™ ISO KF €%~

NW25

FLANGE FLANGE  TUBE WELD HINGED  CENTERING  WT PART
Flange Assembly ISOREF.  0.D. SIZE FLANGES  CLAMP RING LB @
> NW25  1.57 1 K100-W  K100-C  K100-CR 1 K100-CA 700002

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Kwik-Flange™ assembly consists
of two weld flanges, one hinged clamp and one stainless steel centering ring assembly with a
FKM / FPM fluoroelastomer O-ring.

X
QD
=
«Q
D
»n
Qo0
X
=
=
=]
«Q
(7]

TUBE 0.D. FLANGE TUBE THRU wr PART
NOMINAL FIG. REF. SIZE BORE LB NUMBER

BLANK 1 BLANK = = 1/4 K100-B 712001
BLANK 2 UNBORED STUB - - 1/4 K100-US 715001
3/8 3 WELD 377 312 1/4 K100W-038 713008
1/2 3 WELD .502 A37 1/4 K100W-050 713009
3/4 4 WELD .760 .680 1/4 K100W-075 713010
1 4 WELD 1.010 .880 1/4 K100W-100 713011
1 5 SOCKET WELD 1.010 .870 1/4 K100-W 713002

PRIMARY 0-RING wr PART
Hardware DESCRIPTION MATL MATL LB @

CENTERING RING ASSEMBLY SS FKM / FPM 1/4 K100-CR 710001
CENTERING RING ASSEMBLY SS BUNA-N 1/4 K100-CRB 710005
CENTERING RING ASSEMBLY SS SILICONE 1/4 K100-CRS 710022
CENTERING RING ASSEMBLY AL FKM / FPM 1/4 K100-CRA 710014
CENTERING RING ASSEMBLY AL BUNA-N 1/4 K100-CRAB 710018
CENTERING RING ADAPTER NW25 to NW20 SS FKM / FPM 1/4 K100087-CR 710011
CENTERING RING ADAPTER NW25 to NW20 SS BUNA-N 1/4 K100087-CRB 710031
CENTERING RING ADAPTER NW25 to NW20 SS SILICONE 1/4 K100087-CRS 710032
0-RING, REPLACEMENT - FKM / FPM 1/4 K100-0 711001
0-RING, REPLACEMENT - BUNA-N 1/4 K100-0B 711022
0-RING, REPLACEMENT - SILICONE 1/4 K100-0S 711007
0-RING RETAINER SS - 1/4 K100-0RR 710026
CLAMP, HINGED AL - 1/2 K100-C 701001
CLAMP, BULKHEAD ALUMINUM WITH 6 BOLTS - 1/2 K100-BC 716001
FLANGE COVER FLEXIBLE PLASTIC -6 PER PKG. 1/4 KFC100 192028
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 “




Kwik-Flange™ ISO KF
NW40

[72]
[=2]
£ .
= Figure 1 Blank
L
o3 2.16
3 1.63
3],
o
2] — S s
Kwik-Flange™ ISO KF
Figure 2 Unbored stub Seal surface
10 outside locater
' + groove or ¢'bore
N
= S
M HV rated to 1x10° Torr
B High temperature rated to 200°C 1.00
B Symmetric, nonrotatable geometry
B Elastomer 0-ring seal
B Clamp style fastening
B SO compatible design
Il Watercooled fitting available, page 113 1.50
Figure 3 Weld flange - small tube
| Thru |
+ 1+ 0 ‘ bore ‘
N [ \
R NENS
| Tube |
e ' size I
Specifications
Figure 4 Weld flange
Material
10 Thru
Flanges 304ss + + bore
0-rings FKM / FPM fluoroelastomer, Buna-N® or Silicone elastomer [y +
. , 20 =X I \g
Clamps, hinged & bulkhead Aluminum + ‘ ‘
Fastening + | Tube | .04 —+
Clamp Type Hinged with 10-32 thread ! size !
Bulkhead Type Hexagonal head bolts, 10-32 thread
Nut Type Hexagona| FIgUI‘e 5 SOCke'[ Weld Thru
Torque Clamp: Finger tight -1+0 bore
Bolts: 7-10 Ib-ft
) ]
Vacuum Range 1x108 Torr 20 + \ } +
Temperature Range Minimum Intermittent Sustained *
FKM / FPM fluoroelastomer -20°C 200°C 150°C _+
o o o 29
Buna-N® -20°C 100°C 80°C Tube
Silicone -20°C 200°C 150°C size
Weight 1/2 Ib maximum 1.70
Dimensions 216 0D x 1.375 ID maximum * Magenta colored dimensions are common to all flanges.

Phone 800-443-8817 www.mdcprecision.com MDC PRECISION




Kwik-Flange™ ISO KF €%~

NW40

FLANGE FLANGE  TUBE WELD HINGED  CENTERING  WT PART
Flange Assembly ISOREF.  0.D. SIZE FLANGES  CLAMP RING LB @
4 NW40 216 1-1/2  KI50-W  K150-C  K150-CR 1 K150-CA 700003

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Kwik-Flange™ assembly consists
of two weld flanges, one hinged clamp and one stainless steel centering ring assembly with a
FKM / FPM fluoroelastomer O-ring.

X
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TUBE 0.D. FLANGE TUBE THRU wr PART
NOMINAL g REF. SIZE BORE LB NUMBER

FIG.
BLANK 1 BLANK = = 1/4 K150-B 712002
BLANK 2 UNBORED STUB - - 1/2 K150-US 715002
3/8 3 WELD 377 312 1/4 K150W-038 713012
1/2 3 WELD .502 A37 1/4 K150W-050 713013
3/4 3 WELD .760 .680 1/4 K150W-075 713014
1 3 WELD 1.010 870 1/4 K150W-100 713015
1-1/2 4 WELD 1.510 1.375 1/4 K150W-150 713016
1-1/2 5 SOCKET WELD 1.510 1.375 1/4 K150-W 713003

PRIMARY 0-RING wr PART
Hardware DESCRIPTION MATL MATL LB @

CENTERING RING ASSEMBLY SS FKM / FPM 1/4 K150-CR 710002
CENTERING RING ASSEMBLY SS BUNA-N 1/4 K150-CRB 710006
CENTERING RING ASSEMBLY SS SILICONE 1/4 K150-CRS 710023
CENTERING RING ASSEMBLY AL FKM / FPM 1/4 K150-CRA 710015
CENTERING RING ASSEMBLY AL BUNA-N 1/4 K150-CRAB 710019
CENTERING RING ADAPTER NW40 to NW32 SS FKM / FPM 1/4 K150137-CR 710012
CENTERING RING ADAPTER NW40 to NW32 SS BUNA-N 1/4 K150137-CRB 710033
CENTERING RING ADAPTER NW40 to NW32 SS SILICONE 1/4 K150137-CRS 710034
0-RING, REPLACEMENT - FKM / FPM 1/4 K150-0 711002
0-RING, REPLACEMENT - BUNA-N 1/4 K150-0B 711024
0-RING, REPLACEMENT - SILICONE 1/4 K150-0S 711008
0-RING RETAINER SS - 1/4 K150-0RR 710027
CLAMP, HINGED AL - 3/4 K150-C 701002
CLAMP, BULKHEAD ALUMINUM WITH 6 BOLTS - 1/2 K150-BC 716002
FLANGE COVER FLEXIBLE PLASTIC -6 PER PKG. 1/4 KFC150 192029
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 “
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Kwik-Flange™ ISO KF
NW50

Kwik-Flange™ ISO KF

M HV rated to 1x10° Torr

B High temperature rated to 200°C

B Symmetric & nonrotatable geometry

B Elastomer 0-ring seal

B Clamp style fastening

B SO compatible design

Il Watercooled fitting available, page 113

Specifications

Material

Flanges 304ss

0-rings FKM / FPM fluoroelastomer, Buna-N® or Silicone elastomer

Clamps, hinged & bulkhead Aluminum

Fastening

Clamp Type Hinged with 10-32 thread

Bulkhead Type Hexagonal head bolts, 10-32 thread

Nut Type Hexagonal

Torque Clamp: Finger tight
Bolts: 7-10 Ib-ft

Vacuum Range 1x108 Torr

Temperature Range Minimum Intermittent Sustained

FKM / FPM fluoroelastomer -20°C 200°C 150°C

Buna-N® -20°C 100°C 80°C

Silicone -20°C 200°C 150°C

Weight 1/2 Ib maximum

Dimensions 2.16 0D x 1.375 ID maximum

Figure 1 Blank

Figure 2 Unbored stub Seal surface
10 outside locater
' groove or ¢'bore
N
= -

2.00

Figure 3 Weld flange - small tube

| Thru |
10 ‘ bore ‘
.iO + !\\TJ\\] ‘ | N W
| Tube |
[ size I
Figure 4 Weld flange
10 Thru
+ bore
— ENSE
+ | Tube | .04 ‘+
[ size I
Figure 5 Socket weld
Thru
-1+0 bore
‘ L | \ } +
.62 +
i
.39 ‘+
Tube
size
2.20

e Magenta colored dimensions are common to all flanges.

Phone 800-443-8817

www.mdcprecision.com
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Kwik-Flange™ ISO KF €%~

NW50

FLANGE  FLANGE TUBE WELD HINGED CENTERING  WT PART
1SO REF. 0.D. SIZE FLANGES CLAMP RING LB NUMBER

Flange Assembly
P NW50 2.95 2 K200-W K200-C K200-CR  1-1/2 K200-CA 700004

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Kwik-Flange™ assembly consists
of two weld flanges, one hinged clamp and one stainless steel centering ring assembly with a
FKM / FPM fluoroelastomer O-ring.
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TUBE 0.D. FLANGE TUBE THRU wr PART
NOMINAL g REF. SIZE BORE LB NUMBER

FIG.
BLANK 1 BLANK = = 1/4 K200-B 712003
BLANK 2 UNBORED STUB - - 1/2 K200-US 715003
3/8 3 WELD 377 312 1/4 K200W-038 713017
1/2 3 WELD .502 A37 1/4 K200W-050 713018
3/4 3 WELD .760 .680 1/4 K200W-075 713019
1 3 WELD 1.010 870 1/4 K200W-100 713020
1-1/2 3 WELD 1.510 1.370 1/4 K200W-150 713021
2 4 WELD 2.010 1.875 1/4 K200W-200 713022
2 5 SOCKET WELD 2.010 1.870 1/4 K200-W 713004

PRIMARY 0-RING wr PART
Hardware DESCRIPTION MATL MATL LB @

CENTERING RING ASSEMBLY SS FKM / FPM 1/4 K200-CR 710003
CENTERING RING ASSEMBLY SS BUNA-N 1/4 K200-CRB 710007
CENTERING RING ASSEMBLY SS SILICONE 1/4 K200-CRS 710024
CENTERING RING ASSEMBLY AL FKM / FPM 1/4 K200-CRA 710016
CENTERING RING ASSEMBLY AL BUNA-N 1/4 K200-CRAB 710020
0-RING, REPLACEMENT - FKM / FPM 1/4 K200-0 711003
0-RING, REPLACEMENT - BUNA-N 1/4 K200-0B 711025
0-RING, REPLACEMENT - SILICONE 1/4 K200-0S 711009
0-RING RETAINER SS - 1/4 K200-0RR 710028
CLAMP, HINGED AL - 1 K200-C 701003
CLAMP, BULKHEAD AL WITH 8 BOLTS - 1/2 K200-BC 716003
FLANGE COVER FLEXIBLE PLASTIC -6 PER PKG. 1/4 KFC200 192030
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




Flanges & Fittings

Large-Flange™ ISO LF

Large-Flange™ ISO LF
NW63

Features

M HV rated to 1x10° Torr

B High temperature rated to 200°C

B Symmetric & nonrotatable geometry

M Rotatable bholt ring available

B Elastomer 0-ring seal

B Three methods of fastening

B SO compatible & modified ISO design

Il Watercooled fitting available, page 113

Specifications

Material

Flanges 304ss

Rotatable Bolt Ring Aluminum

0-rings FKM / FPM fluoroelastomer or Buna-N® elastomer

Claw Clamps Aluminum

Band clamps 431ss, heat treated

Fastening

Claw Clamp M8-1.25 thread, 3-4 required

Band clamp .250-28 thread

Bolt Type Hexagonal head, M8-1.25 thread

Nut Type Hexagonal

Torque Band clamps: Finger tight
Bolts: 7-10 Ib-ft

Vacuum Range 1x108 Torr

Temperature Range Minimum Intermittent Sustained

FKM / FPM fluoroelastomer -20°C 200°C 150°C

Buna-N® -20°C 100°C 80°C

Weight 3 Ib maximum

Dimensions Clamp style: 3.74 OD x 2.37 ID maximum

Bolt style: 5.12 0D x 2.37 ID maximum

Figure 1 Claw-clamp style

2.756 110
Seal side v ' *
— i / — T
Air side -{=% R
ft———— 2 37— + +
.085 220 47
2.51
I 3.15 |
I 354 1
3.74
Retaining
/_ ring
Rotatable ~ © © i
Bolt Ring [k '
Option i i +
Used with } 4.33 | ‘ 47
claw-clamp ’
style flange 512 '
Figure 2 Bolt style
.35 dia, 4 places
Seal side \ + *
R S Y ENNNE —
Air side N | AN e M + +
‘ ! 433 ! 220 47
f 512 1
Figure 3 Band clamp style, modified ISO design
15
Seal side * *
- y AN —
Air side \NW i\ ___?_
200 | | | b
. 3.00 . 200 .47
I 3.74
Figure 4 Centering Ring Assembly
158 ‘ 2.61 ‘ .3?7
Spacer ring ! 273 Centering ring

* Magenta colored dimensions are common to all flanges.
o Centering ring locater groove on blank flanges is .250" wide.

Phone 800-443-8817

www.mdcprecision.com
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Large-Flange™ ISO LF

NW63

FLANGE TUBE WELD CLAW-CLAMP  CENTERING  WT PART
Flange Assembly ISO REF. SIZE FLANGES REF. RING LB @
NW63 2.50 L250-W DC-8 L250-CR 2-1/2 L250-CA 800000

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Large-Flange™ assembly consists
of two weld flanges, four double claw-clamps and one aluminum centering ring assembly with a
FKM / FPM fluoroelastomer O-ring. These units are available only in the claw-clamp style
configuration.
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TUBE 0.D. FLANGE FASTENING Wr PART
NOMINAL FIG. REF. METHOD LB NUMBER

= 1 BLANK CLAW-CLAMP 1 L250-B 812000

2.50 1 WELD CLAW-CLAMP 1/2 L250-W 813000

= 2 BLANK BOLT 4 L250-BB 852000

2.50 2 WELD BOLT 3 L250-BW 850000

= 3 BLANK BANDED-CLAMP 1 L250-CFB 812014

2.50 3 WELD BANDED-CLAMP 1/2 L250-CFW 813014
FLANGE CONVERTER LB NUMBER

ROTATABLE BOLT RING ASSEMBLY (ALUMINUM) 2 L250-RBF 853000

RETAINING RING, NICKEL PLATED STEEL 1/4 L250-RR 853020

A rotatable bolt ring assembly is used to add bolt holes to a standard claw-clamp style Large-Flange™.
An assembly consists of one aluminum bolt ring and one nickel plated spring steel retaining ring. The
retaining ring fits into a groove on a claw-clamp style flange and holds the bolt ring onto the flange.
Replacement retaining rings are also available separately.

RINGOR  O-RING OR WT PART
Hardware DESCRIPTION CLAMP MATL BOLT MATL THREAD LB NUMBER

LS CENTERING RING ASSEMBLY AL FKM / FPM - 1 L250-CR 810000
a-w
et CENTERING RING ASSEMBLY AL BUNA-N - 1 L250-CRB 810020
CENTERING RING ASSEMBLY SS FKM / FPM - 1 L250-CRSS 810009
0-RING - FKM / FPM - 1/4 L250-0 811000
0-RING = BUNA-N - 1/4 L250-0B 811020
CLAMP, SINGLE CLAW AL STEEL M8X35 1/4 SC-8 801000
CLAMP, DOUBLE CLAW AL STEEL M8X45  1/4 DC-8 802000
CLAMP, BANDED SS STEEL  .250-28 1 L250-CFC 540002
BOLTS, CLEARANCE HOLE, PKG OF 4 - STEEL M8x45 1 LBA-250 854000
BOLTS, TAPPED HOLE, PKG OF 4 - STEEL M8X30 1 LBA-251 854020
e Clamps sold individually
e Bolts for clearance holes
included nuts and washers
¢ Bolts for tapped holes include
washer only
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




Large-Flange™ ISO LF
NW80

(=]
o
E Figure 1 Claw-clamp style
[-+]
E: SEI ﬂe_ L [‘7 3.280 4—} .1;0 ) +
- Ar side 2 | —
r - 2.87 —— } }
.085 220 A7
Large-Flange™ ISO LF 301
I 3.70 |
. 413 |
433
Features Fetaning
M HV rated to 1x107 Torr ) /_ ring
B High temperature rated to 200°C Bolt fing o ;
B Symmetric & nonrotatable geometry option 1 1,8
B Rotatable bolt ring available Used with | | 4,92 | ‘ L
B Elastomer 0-ring seal e et | 571 | '
B Three methods of fastening
B IS0 compatible & modified ISO design
B Watercooled fitting available, page 113

Figure 2 Bolt style
.35 dia, 8 places

Seal side

woe [N e
Specifications Air side | T
Material I o L | 204

5.71

Flanges 304ss
Rotatable Bolt Ring Aluminum
0-rings FKM / FPM fluoroelastomer or Buna-N® elastomer Figure 3 Band clamp style, modified ISO design
Claw Clamps Aluminum , 15

Seal side 1 +
Band clamps 431ss, heat treated — X NS *
Fastening Air side | N| i + +
Claw Clamp M8-1.25 thread, 4-8 required 20 f 3.50 1 200 47
Band clamp .250-28 thread f 4.33
Bolt Type Hexagonal head, M8-1.25 thread
Nut Type Hexagonal Figure 4 Centering Ring Assembly
Torque Band clamps: Finger tight

Bolts: 7-10 Ib-ft 158 ‘ 3.14 | 327

Vacuum Range 1x10° Torr }_
Temperature Range Minimum Intermittent Sustained { ‘ +
FKM / FPM fluoroelastomer -20°C 200°C 150°C

Spacer ring 3.26 Centering ring
Buna-N® -20°C 100°C 80°C
Weight 3 Ib maximum
Dimensions Clamp style: 4.33 0D x 2.87 ID maximum * Magenta colored dimensions are common to all flanges.

, Centering ring locater groove on blank flanges is .250" wide.
Bolt style: 5.71 0D x 2.87 ID maximum i "9 1ing groov gest "

Phone 800-443-8817 www.mdcprecision.com MDC PRECISION




Large-Flange™ ISO LF

NW80

FLANGE TUBE WELD CLAW-CLAMP  CENTERING  WT PART
Flange Assembly ISO REF. SIZE FLANGES REF. RING LB @
NW80 3.00 L300-W DC-8 L300-CR 2-1/2 L300-CA 800008

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Large-Flange™ assembly consists
of two weld flanges, four double claw-clamps and one aluminum centering ring assembly with a
FKM / FPM fluoroelastomer O-ring. These units are available only in the claw-clamp style
configuration.
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TUBE 0.D. FLANGE FASTENING Wr PART
NOMINAL FIG. REF. METHOD LB NUMBER

= 1 BLANK CLAW-CLAMP 1 L300-B 812008

3.00 1 WELD CLAW-CLAMP 1/2 L300-W 813008

= 2 BLANK BOLT 4 L300-BB 852008

3.00 2 WELD BOLT 3 L300-BW 850008

= 3 BLANK BANDED-CLAMP 1 L300-CFB 812015

3.00 3 WELD BANDED-CLAMP 1/2 L300-CFW 813015
FLANGE CONVERTER LB NUMBER

ROTATABLE BOLT RING ASSEMBLY (ALUMINUM) 2 L300-RBF 853008

RETAINING RING, NICKEL PLATED STEEL 1/4 L300-RR 853028

A rotatable bolt ring assembly is used to add bolt holes to a standard claw-clamp style Large-Flange™. An
assembly consists of one aluminum bolt ring and one nickel plated spring steel retaining ring. The retain-
ing ring fits into a groove on a claw-clamp style flange and holds the bolt ring onto the flange. Replacement
retaining rings are also available separately.

RINGOR  O-RING OR WT PART
Hardware DESCRIPTION CLAMP MATL BOLT MATL THREAD LB NUMBER

* CENTERING RING ASSEMBLY AL FKM / FPM - 1 L300-CR 810008
a-w
et CENTERING RING ASSEMBLY AL BUNA-N - 1 L300-CRB 810028
d CENTERING RING ASSEMBLY SS FKM / FPM - 1 L300-CRSS 810010
0-RING - FKM / FPM - 1/4 L300-0 811008
0-RING = BUNA-N - 1/4 L300-0B 811028
CLAMP, SINGLE CLAW AL STEEL M8X35 1/4 SC-8 801000
CLAMP, DOUBLE CLAW AL STEEL M8X45 1/4 DC-8 802000
CLAMP, BANDED SS STEEL  .250-28 1 L300-CFC 540003
BOLTS, CLEARANCE HOLE, PKG OF 8 - STEEL M8x45 1 LBA-300 854001
BOLTS, TAPPED HOLE, PKG OF 8 - STEEL M8X30 1 LBA-301 854021
e Clamps sold individually
e Bolts for clearance holes
included nuts and washers
¢ Bolts for tapped holes include
washer only
MDC PRECISION www.mdcprecision.com Phone 800-443-8817




Large-Flange™ ISO LF
NW100

[72]
[=2]
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i Figure 1 Claw-clamp style
o3
3 4.016 110
kS Sealside i o I T
- Ar side 2 e
[ o
.085 .220 A7
Large-Flange™ ISO LF 4.01
I 4.53 1
[ 4.92 1
5.12
Features
Retaining
M HV rated to 1x10°8 Torr J g
W High temperature rated to 200°C Bolt fing o -~
B Symmetric & nonrotatable geometry Option gk H I
B Rotatable bolt ring available Used with | | 571 | ‘
M Elastomer 0-ring seal g';lvgfclggg , 6.50 | 4
B Three methods of fastening
B IS0 compatible & modified ISO design
B Watercooled fitting available, page 113
Figure 2 Bolt style
.35 dia, 8 places
Seal side P * +
. . Air side :t\ 7 { \Y‘:L
Specifications | | 1
. ' 571 T 20 47
Material 6.50
Flanges 304ss
Rotatable Bolt Ring Aluminum
0-rings FKM / FPM fluoroelastomer or Buna-N® elastomer Figure 3 Band clamp style, modified ISO design
Claw Clamps Aluminum ) 15
Seal side 1 +
Band clamps 431ss, heat treated —_——— T NS *
: Air side M N1 1
Fastening | | ! + +
Claw Clamp M8-1.25 thread, 4-8 required 200 | 450 | 200 47
Band clamp .250-28 thread f 5.12
Bolt Type Hexagonal head, M8-1.25 thread
Nut Type Hexagonal Figure 4 Centering Ring Assembly
Torque Band clamps: Finger tight
Bolts: 7-10 Ib-ft 158 ‘ 3.86 | 327
Vacuum Range 1x108 Torr *_ +
Temperature Range Minimum Intermittent Sustained { /S‘T +
FKM / FPM fluoroelastomer 20 200°C 150°C Spacer ring . 299 Centering ring
Buna-N® -20°C 100°C 80°C
Weight 6 Ib maximum
Dimensions Clamp style: 5.12 0D x 3.83 ID maximum * Magenta colored dimensions are common to all flanges.
Bolt style: 6.50 0D x 3.87 ID maximum o Centering ring locater groove on blank flanges is .250" wide.

Phone 800-443-8817
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Large-Flange™ ISO LF

NW100

FLANGE TUBE WELD CLAW-CLAMP  CENTERING  WT PART
Flange Assembly ISO REF. SIZE FLANGES REF. RING LB @
NW100 4.00 L400-W DC-8 L400-CR 3 L400-CA 800001

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Large-Flange™ assembly consists
of two weld flanges, four double claw-clamps and one aluminum centering ring assembly with a
FKM / FPM fluoroelastomer O-ring. These units are available only in the claw-clamp style
configuration.
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TUBE 0.D. FLANGE FASTENING Wr PART
NOMINAL FIG. REF. METHOD LB NUMBER

= 1 BLANK CLAW-CLAMP 1 L400-B 812001
4.00 1 WELD CLAW-CLAMP 1/2 L400-W 813001

= 2 BLANK BOLT 4 L400-BB 852001
4.00 2 WELD BOLT 3 L400-BW 850001

= 3 BLANK BANDED-CLAMP 1 L400-CFB 812016

4.00 3 WELD BANDED-CLAMP 1/2 L400-CFW 813016
FLANGE CONVERTER LB NUMBER
ROTATABLE BOLT RING ASSEMBLY (ALUMINUM) 2 L400-RBF 853001
RETAINING RING, NICKEL PLATED STEEL 1/4 L400-RR 853021

A rotatable bolt ring assembly is used to add bolt holes to a standard claw-clamp style Large-
Flange™. An assembly consists of one aluminum bolt ring and one nickel plated spring steel retain-
ing ring. The retaining ring fits into a groove on a claw-clamp style flange and holds the bolt ring
onto the flange. Replacement retaining rings are also available separately.

RINGOR  O-RING OR WT PART
Hardware DESCRIPTION CLAMP MATL BOLT MATL THREAD LB NUMBER

LS CENTERING RING ASSEMBLY AL FKM / FPM - 1 L400-CR 810001
l
, -?Q’Pi,— CENTERING RING ASSEMBLY AL BUNA-N - 1 L400-CRB 810021
CENTERING RING ASSEMBLY SS FKM / FPM - 1 L400-CRSS 810011
0-RING - FKM / FPM - 1/4 L400-0 811001
0-RING = BUNA-N - 1/4 L400-0B 811021
CLAMP, SINGLE CLAW AL STEEL M8X35 1/4 SC-8 801000
CLAMP, DOUBLE CLAW AL STEEL M8X45  1/4 DC-8 802000
CLAMP, BANDED SS STEEL  .250-28 1 L400-CFC 540004
BOLTS, CLEARANCE HOLE, PKG OF 8 - STEEL M8x45 1 LBA-300 854001
BOLTS, TAPPED HOLE, PKG OF 8 - STEEL M8X30 1 LBA-301 854021
e Clamps sold individually
e Bolts for clearance holes
included nuts and washers
¢ Bolts for tapped holes include
washer only
MDC PRECISION www.mdcprecision.com phone 800-443-8817 |3




Large-Flange™ ISO LF
NW160

[72]
[=2]
=
i Figure 1 Claw-clamp style
o3
3 6.024 110
A ' : .
kS Sealside i o I P
- Air side 2 E——
o
-4_ fet——— 5 83 ——— =t
.085 220 A7
Large-Flange™ ISO LF 6.02
I 6.49 1
I 6.89 |
7.09
Features
Retaining
B HV rated to 1x10°8 Torr ottt /g
B High temperature rated to 200°C Bolt Ring @t -
B Symmetric & nonrotatable geometry Option ‘H! H I
M Rotatable bolt ring available Used with | | e | ‘ '
M FElastomer 0-ring seal gggﬁﬁ]‘gg , 0.86 | '
B Three methods of fastening
B SO compatible & modified ISO design
Bl Watercooled fitting available, page 113
Figure 2 Bolt style
) .43 dia, 8 places
Seal side . N * +
- T NHINN N —
Specifications Air side | T
. ' .87 1] 220 63
Material 6.86
Flanges 304ss
Rotatable Bolt Ring Aluminum
0-rings FKM / FPM fluoroelastomer or Buna-N® elastomer Figure 3 Band clamp style, modified ISO design
Claw Clamps Aluminum , 15
Seal side +
Band clamps 431ss, heat treated —_——— T NS *
: Air side M N1 1
Fastening | | ! + +
Claw Clamp M10-1.50 thread, 4-8 required 201 ] 6.50 ! 00 47
Band clamp .250-28 thread f 7.09
Bolt Type Hexagonal head, M10-1.50 thread
Nut Type Hexagonal Figure 4 Centering Ring Assembly
Torque Band clamps: Finger tight
Bolts: 7-10 Ib-ft 158 ‘ 5.87 | 327
Vacuum Range 1x108 Torr j_ Y
Temperature Range Minimum Intermittent Sustained { /S‘T +
FKM / FPM fluoroelastomer -20°C 200°C 150°C Spacer ring | 599 Centering ring
Buna-N® -20°C 100°C 80°C
Weight 11 Ib maximum
Dimensions Clamp style: 7.09 0D x 5.87 ID maximum * Magenta colored dimensions are common to all flanges.
Bolt style: 8.86 0D x 5.83 ID maximum o Centering ring locater groove on blank flanges is .250" wide.

Phone 800-443-8817 www.mdcprecision.com MDC PRECISION




Large-Flange™ ISO LF

NW160

FLANGE  TUBE WELD CLAW-CLAMP  CENTERING PART
Flange Assembly ISO REF. SIZE FLANGES REF. RING NUMBER

NW160 6.00 L600-W DC-10 L600-CR L600-CA 800002

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Large-Flange™ assembly consists
of two weld flanges, four double claw-clamps and one aluminum centering ring assembly with a
FKM / FPM fluoroelastomer O-ring. These units are available only in the claw-clamp style
configuration.

sbunu4 3 sabue|4

TUBE 0.D. FLANGE FASTENING PART
NOMINAL FIG. REF. METHOD LB NUMBER

= 1 BLANK CLAW-CLAMP L600-B 812002

6.00 1 WELD CLAW-CLAMP 1-1 /2 L600-W 813002

= 2 BLANK BOLT 1 L600-BB 852002

6.00 2 WELD BOLT 5 L600-BW 850002

= 3 BLANK BANDED-CLAMP 5 L600-CFB 812017

6.00 3 WELD BANDED-CLAMP 2 L600-CFW 813017
FLANGE CONVERTER LB NUMBER

ROTATABLE BOLT RING ASSEMBLY (ALUMINUM) 3 L600-RBF 853002

RETAINING RING, NICKEL PLATED STEEL 1/2 L600-RR 853022

A rotatable bolt ring assembly is used to add bolt holes to a standard claw-clamp style Large-
Flange™. An assembly consists of one aluminum bolt ring and one nickel plated spring steel retain-
ing ring. The retaining ring fits into a groove on a claw-clamp style flange and holds the bolt ring
onto the flange. Replacement retaining rings are also available separately.

RINGOR  O-RING OR WT PART
Hardware DESCRIPTION CLAMP MATL BOLT MATL THREAD LB NUMBER
S

CENTERING RING ASSEMBLY AL FKM / FPM = L600-CR 810002

=

CENTERING RING ASSEMBLY AL BUNA-N - 1 L600-CRB 810022
CENTERING RING ASSEMBLY SS FKM / FPM - 1 L600-CRSS 810012
0-RING - FKM / FPM - 1/4 L600-0 811002
0-RING = BUNA-N - 1/4 L600-0B 811022
CLAMP, SINGLE CLAW AL STEEL  M10X35 1/4 SC-10 801002
CLAMP, DOUBLE CLAW AL STEEL  M10X45 1/4 DC-10 802002
CLAMP, BANDED SS STEEL  .250-28 2 L600-CFC 540005
BOLTS, CLEARANCE HOLE, PKG OF 8 - STEEL  M10X45 2 LBA-600 854002
BOLTS, TAPPED HOLE, PKG OF 8 - STEEL  M10X30 2 LBA-601 854022
e Clamps sold individually
e Bolts for clearance holes
included nuts and washers
¢ Bolts for tapped holes include
washer only
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




Large-Flange™ ISO LF
NW200

[72]
[=2]
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i Figure 1 Claw-clamp style
o3
8.386 110
§, Seal side n *
(=
! — T
E Air side LV” .
.085 ' 220 A7
8.02
Large-Flange™ ISO LF | 8.86 |
f 9.25 1
9.45
Features Retaining
ring
B HV rated to 1x10® Torr . s
W High temperature rated to 200°C hon tine. BTE W
B Symmetric & nonrotatable geometry Option | | A
B Rotatable bolt ring available Used with | 10.24 ! 63
B Elastomer 0-ring seal gggﬁﬁgg ! 122 '
B Three methods of fastening
B IS0 compatible & modified ISO design
B Watercooled fitting available, page 113
Figure 2 Bolt style )
.43 dia, 12 places
Seal side \ *
- NHINN NN\ [\1_+
Air side jheed e M + +
Specifications ‘ ! f024 ! o s
Material . 11.22 .
Flanges 304ss
Rotatable Bolt Ring Aluminum
0-rings FKM / FPM fluoroelastomer or Buna-N® elastomer Figure 3 Band clamp style, modified ISO design, .
Claw Clamps Aluminum Seal side * + *
Band clamps 431ss, heat treated Air side N ﬁ\?f:f
Fastening 200 | | + +
. . 8.50 ! 200 47
Claw Clamp M10-1.50 thread, 6-12 required 9.45
I .
Band clamp .250-28 thread
Bolt Type Hexagonal head, M10-1.50 thread
Nut Type Hexagonal Figure 4 Centering Ring Assembly
Torque Band clamps: Finger tight 158 , 8.3 ) 327
Bolts: 7-10 Ib-ft * | | 1
Vacuum Range 1x10°8 Torr }— S +
Temperature Range Minimum Intermittent Sustained ‘ \
FKM / FPM fluoroelastomer -20°C 200°C 150°C Spacer fing - 8.35 Centering ring
Buna-N® -20°C 100°C 80°C
Weight 3 Ib maximum
Dimensions Clamp style: 9.45 0D x 7.83 ID maximum * Magenta colored dimensions are common to all flanges.
Bolt style: 11.22 0D x 7.83 ID maximum o Centering ring locater groove on blank flanges is .250" wide.

Phone 800-443-8817 www.mdcprecision.com MDC PRECISION



Large-Flange™ ISO LF

NW200

FLANGE TUBE WELD CLAW-CLAMP  CENTERING  WT PART
Flange Assembly ISO REF. SIZE FLANGES REF. RING LB @
NW200 8.00 L800-W DC-10 L800-CR 4 L800-CA 800003

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Large-Flange™ assembly consists
of two weld flanges, six double claw-clamps and one aluminum centering ring assembly with a
FKM / FPM fluoroelastomer O-ring. These units are available only in the claw-clamp style
configuration.

sbunu4 3 sabue|4

TUBE 0.D. FLANGE FASTENING Wr PART
NOMINAL FIG. REF. METHOD LB NUMBER

= 1 BLANK CLAW-CLAMP 8 L800-B 812003

8.00 1 WELD CLAW-CLAMP 2 L800-W 813003

= 2 BLANK BOLT 18 L800-BB 852003

8.00 2 WELD BOLT 8 L800-BW 850003

= 3 BLANK BANDED-CLAMP 8 L800-CFB 812018

8.00 3 WELD BANDED-CLAMP 2 L800-CFW 813018
FLANGE CONVERTER LB NUMBER

ROTATABLE BOLT RING ASSEMBLY (ALUMINUM) 6 L800-RBF 853003

RETAINING RING, NICKEL PLATED STEEL 1/2 L800-RR 853023

A rotatable bolt ring assembly is used to add bolt holes to a standard claw-clamp style Large-
Flange™. An assembly consists of one aluminum bolt ring and one nickel plated spring steel retain-
ing ring. The retaining ring fits into a groove on a claw-clamp style flange and holds the bolt ring
onto the flange. Replacement retaining rings are also available separately.

RINGOR  O-RING OR WT PART
Hardware DESCRIPTION CLAMP MATL BOLT MATL THREAD LB NUMBER

LS CENTERING RING ASSEMBLY AL FKM / FPM - 1 L800-CR 810003
a-w
et CENTERING RING ASSEMBLY AL BUNA-N - 1 L800-CRB 810023
CENTERING RING ASSEMBLY SS FKM / FPM - 1 L800-CRSS 810013
0-RING - FKM / FPM - 1/4 L800-0 811003
0-RING - BUNA-N - 1/4 L800-0B 811023
CLAMP, SINGLE CLAW AL STEEL  M10X35 1/4 SC-10 801002
CLAMP, DOUBLE CLAW AL STEEL  M10X45 1/4 DC-10 802002
CLAMP, BANDED SS STEEL  .250-28 2 L800-CFC 540006
BOLTS, CLEARANCE HOLE, PKG OF 12 - STEEL  M10X45 2 LBA-800 854003
BOLTS, TAPPED HOLE, PKG OF 12 - STEEL  M10X30 2 LBA-801 854023
e Clamps sold individually
e Bolts for clearance holes
included nuts and washers
¢ Bolts for tapped holes include
washer only
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




Large-Flange™ ISO LF
NW250

[72]
[=2]
£
i Figure 1 Claw-clamp style
o3
8 10.280 110
> Seal side v !
£ v L7 AL
T
.085 .220 47
10.02
Large-Flange™ ISO LF
I 10.83 1
f 11.22 1
11.42
Features Retaining
ring
M HV rated to 1x1078 Torr Rotatab| . y
B High temperature rated to 200°C BoltRing [T 7
B Symmetric & nonrotatable geometry Option I I I
M Rotatable bolt ring available Used with | | 1220 ! ‘ 8
B Elastomer O-ring seal clawi-clamp | 13.19 !
. style flange
B Claw-clamp style or bolt style fastening
B SO compatible design
Figure 2 Bolt style
.43 dia, 12 places
Seal side \
- Air side NHNN; NN
Specifications | |
. 12.20 . 8
Material f 13.19 i
Flanges 304ss
Rotatable Bolt Ring Aluminum
0-rings FKM / FPM fluoroelastomer or Buna-N® elastomer
Claw Clamps Aluminum
Fastening
Claw Clamp M10-1.50 thread, 6-12 required
Bolt Type Hexagonal head, M10-1.50 thread Figure 3 Centering Ring Assembly
Nut Type Hexagonal 1013 297
Torque Bolts: 7-10 Ib-ft 158 ‘ ' ‘ ' !
Vacuum Range 1x108 Torr N
Temperature Range Minimum Intermittent Sustained /:“ +
FKM / FPM fluoroelastomer -20°C 200°C 150°C Spacer ring } 10.25 Centering ring
Buna-N® -20°C 100°C 80°C
Weight 25 Ib maximum
Dimensions Clamp style: 11.42 0D x 9.75 ID maximum * Magenta colored dimensions are common to all flanges.
Bolt style: 13.19 0D x 9.75 ID maximum e Centering ring locater groove on blank flanges is .250" wide.

Phone 800-443-8817
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Large-Flange™ ISO LF

NW250

FLANGE TUBE WELD CLAW-CLAMP  CENTERING  WT PART
Flange Assembly ISO REF. SIZE FLANGES REF. RING LB @
NW250 10.00 L1000-W DC-10 L1000-CR 7 L1000-CA 800004

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Large-Flange™ assembly consists
of two weld flanges, six double claw-clamps and one aluminum centering ring assembly with

a FKM / FPM fluoroelastomer O-ring. These units are available only in the claw-clamp style
configuration.
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TUBE 0.D. FLANGE FASTENING wr PART
NOMINAL FIG. REF. METHOD LB NUMBER

= 1 BLANK CLAW-CLAMP 13 L1000-B 812004
10.00 1 WELD CLAW-CLAMP 3 L1000-W 813004
= 2 BLANK BOLT 25 L1000-BB 852004
10.00 2 WELD BOLT 10 L1000-BW 850004
OPTIONAL wT PART
FLANGE CONVERTER LB @
ROTATABLE BOLT RING ASSEMBLY (ALUMINUM) 10 L1000-RBF 853004
RETAINING RING, NICKEL PLATED STEEL 1/2 L1000-RR 853024

A rotatable bolt ring assembly is used to add bolt holes to a standard claw-clamp style Large-
Flange™. An assembly consists of one aluminum bolt ring and one nickel plated spring steel retain-
ing ring. The retaining ring fits into a groove on a claw-clamp style flange and holds the bolt ring
onto the flange. Replacement retaining rings are also available separately.

RINGOR  O-RING OR WT PART
Hardware DESCRIPTION CLAMP MATL BOLT MATL THREAD LB NUMBER

CENTERING RING ASSEMBLY AL FKM / FPM - 1 L1000-CR 810004
CENTERING RING ASSEMBLY AL BUNA-N - 1 L1000-CRB 810024
ﬂ CENTERING RING ASSEMBLY SS FKM / FPM - 1 L1000-CRSS 810014
. s 0-RING - FKM / FPM - 1/4 L1000-0 811004
Q 0-RING - BUNA-N - 1/4  L1000-0B 811024
T\ - CLAMP, SINGLE CLAW AL STEEL  M10X35 1/4 SC-10 801002
- CLAMP, DOUBLE CLAW AL STEEL  M10X45 1/4 DC-10 802002
BOLTS, CLEARANCE HOLE, PKG OF 12 - STEEL  M10X45 2 LBA-800 854003
BOLTS, TAPPED HOLE, PKG OF 12 - STEEL  M10X30 2 LBA-801 854023
e Clamps sold individually
e Bolts for clearance holes
included nuts and washers
¢ Bolts for tapped holes include
washer only
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




Large-Flange™ ISO LF
NW320

E Figure 1 Claw-clamp style
3 187
% Seal side 1292 v *
= i
. - Air side TV"' i 74j I
= 085 - 12220 — 200 67
Large-Flange™ ISO LF 12.78
13.98
14.37
Features 1457
M HV rated to 1x10°8 Torr / o
M High temperature rated to 200°C B hing . f
B Symmetric & nonrotatable geometry Option  HE ')
M Rotatable bolt ring available Lllsed lwith ! 15.55 | ‘ !
M Elastomer 0-ring seal _ g;lvg ﬁaﬁ]‘gg . 1673 | 79
B Claw-clamp style or bolt style fastening
B SO compatible design
Figure 2 Bolt style
.54 dia, 12 places
Seal side . \
P N\ | :
! 15.55 ! 79
Specifications 16.73
Material
Flanges 304ss
Rotatable Bolt Ring Aluminum
0-rings FKM / FPM fluoroelastomer or Buna-N® elastomer Figure 3 Centering Ring Assembly
Claw Clamps Aluminum
Fastening 218 1995 550
Claw Clamp M12-1.75 thread, 8-12 required L *
Bolt Type Hexagonal head, M12-1.75 thread }— +
Nut Type Hexagonal
Torque Bolts: 7-10 Ib-ft Spacer ring 12.46 Centering ring
Vacuum Range 1x108 Torr
Temperature Range Minimum Intermittent ~ Sustained
FKM / FPM fluoroelastomer -20°C 200°C 150°C
Buna-N® -20°C 100°C 80°C
Weight 50 Ib maximum
Dimensions Clamp style: 14.57 0D x 12.42 ID maximum * Magenta colored dimensions are common to all flanges.
Bolt style: 16.73 OD x 12.42 ID maximum e Centering ring locater groove on blank flanges is .250" wide.

Phone 800-443-8817 www.mdcprecision.com MDC PRECISION




Large-Flange™ ISO LF

NW320

FLANGE TUBE WELD CLAW-CLAMP  CENTERING  WT PART
Flange Assembly ISO REF. SIZE FLANGES REF. RING LB @
NW320 12.75 L1200-W DC-12 L1200-CR 18 L1200-CA 800005

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Large-Flange™ assembly consists
of two weld flanges, eight double claw-clamps and one aluminum centering ring assembly with a
FKM / FPM fluoroelastomer O-ring. These units are available only in the claw-clamp style
configuration.
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TUBE 0.D. FLANGE FASTENING wr PART
NOMINAL FIG. REF. METHOD LB NUMBER

= 1 BLANK CLAW-CLAMP 32 L1200-B 812005
12.75 1 WELD CLAW-CLAMP 8 L1200-W 813005
= 2 BLANK BOLT 50 L1200-BB 852005
12.75 2 WELD BOLT 25 L1200-BW 850005
OPTIONAL wT PART
FLANGE CONVERTER LB @
ROTATABLE BOLT RING ASSEMBLY (ALUMINUM) 12 L1200-RBF 853005
RETAINING RING, NICKEL PLATED STEEL 1/2 L1200-RR 853025

A rotatable bolt ring assembly is used to add bolt holes to a standard claw-clamp style Large-
Flange™. An assembly consists of one aluminum bolt ring and one nickel plated spring steel retain-
ing ring. The retaining ring fits into a groove on a claw-clamp style flange and holds the bolt ring
onto the flange. Replacement retaining rings are also available separately.

RINGOR  O-RING OR WT PART
Hardware DESCRIPTION CLAMP MATL BOLT MATL THREAD LB NUMBER

CENTERING RING ASSEMBLY AL FKM/FPM - 1 L1200-CR 810005
CENTERING RING ASSEMBLY AL BUNA-N - 1 L1200-CRB 810025

ﬂ CENTERING RING ASSEMBLY ss FKM/FPM - 1 L1200-CRSS 810015

. : 0-RING - FKM/FPM - 1/4 L1200-0 811005
Q 0-RING - BUNA-N = 1/4 L1200-0B 811025
) - CLAMP, SINGLE CLAW AL STEEL  M12X50 1/4 SC-12 801005
' CLAMP, DOUBLE CLAW AL STEEL  M12X55 1/4 DC-12 802005
BOLTS, CLEARANCE HOLE, PKG OF 12 - STEEL  M12X60 2 LBA-1275 854005

BOLTS, TAPPED HOLE, PKG OF 12 - STEEL  M12X45 2 LBA-1276 854025

e Clamps sold individually

e Bolts for clearance holes
included nuts and washers

e Bolts for tapped holes include
washer only

MDC PRECISION www.mdcprecision.com Phone 800-443-8817




Large-Flange™ ISO LF
NW400

[72]
[=2]
£
i Figure 1 Claw-clamp style
o3
8 _ 15.75 187
=2 Seal side v ' *
] _—— ; ]
T Air side j—% ] —
o
.085 .300 67
16.03
Large-Flange™ ISO LF
17.12
17.52
Features Retaining
rini
M HV rated to 1x1078 Torr Rotatab| . y ‘
B High temperature rated to 200°C BoltRing [T 7
B Symmetric & nonrotatable geometry Option | | ’ I
B Rotatable bolt ring available Used with | | 1.0 ——] 79
B Elastomer O-ring seal claw-clamp 20.08
. style flange
B Claw-clamp style or bolt style fastening
B SO compatible design
Figure 2 Bolt style
Seal side .54 92, 16 places
Specifications arsce SRS SR I
|-7 18.90 4>-| 79
Material 20.08 ’
Flanges 304ss
Rotatable Bolt Ring Aluminum
0-rings FKM / FPM fluoroelastomer or Buna-N® elastomer
Claw Clamps Aluminum
Fastening
Claw Clamp M12-1.75 thread, 8-16 required
Bolt Type Hexagonal head, M12-1.75 thread Figure 3 Centering Ring Assembly
Nut Type Hexagonal
218 I 15.47 { 552
Torque Bolts: 7-10 Ib-ft ‘ ‘ i
Vacuum Range 1x108 Torr N
Temperature Range Minimum Intermittent Sustained /:“ +
FKM / FPM fluoroelastomer -20°C 200°C 150°C Spacer ring L 15.67 ——=— Centering ring
Buna-N® -20°C 100°C 80°C
Weight 75 Ib maximum
Dimensions Clamp style: 17.72 0D x 15.50 ID maximum * Magenta colored dimensions are common to all flanges.
Bolt style: 20.08 OD x 15.50 ID maximum e Centering ring locater groove on blank flanges is .250" wide.

MDC PRECISION
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Large-Flange™ ISO LF

NW400

FLANGE  TUBE WELD CLAW-CLAMP  CENTERING  WT PART
Flange Assembly ISO REF. SIZE FLANGES REF. RING B NUMBER

LI
NW400 16.00 L1600-W DC-12 L1600-CR 21 L1600-CA 800006

A flange assembly provides all the flange components for making a single vacuum seal in a
system.

Only tubing is required for welding to the flanges. One complete Large-Flange™ assembly consists
of two weld flanges, eight double claw-clamps and one aluminum centering ring assembly with a
FKM / FPM fluoroelastomer O-ring. These units are available only in the claw-clamp style
configuration.
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TUBE 0.D. FLANGE FASTENING wr PART
NOMINAL FIG. REF. METHOD LB NUMBER

= 1 BLANK CLAW-CLAMP 45 L1600-B 812006
16.00 1 WELD CLAW-CLAMP 10 L1600-W 813006
= 2 BLANK BOLT 75 L1600-BB 852006
16.00 2 WELD BOLT 25 L1600-BW 850006
OPTIONAL wT PART
FLANGE CONVERTER LB @
ROTATABLE BOLT RING ASSEMBLY (ALUMINUM) 30 L1600-RBF 853006
RETAINING RING, NICKEL PLATED STEEL 1/2 L1600-RR 853026

A rotatable bolt ring assembly is used to add bolt holes to a standard claw-clamp style Large-
Flange™. An assembly consists of one aluminum bolt ring and one nickel plated spring steel retain-
ing ring. The retaining ring fits into a groove on a claw-clamp style flange and holds the bolt ring
onto the flange. Replacement retaining rings are also available separately.

RINGOR  O-RING OR WT PART
Hardware DESCRIPTION CLAMP MATL BOLT MATL THREAD LB NUMBER

CENTERING RING ASSEMBLY AL FKM / FPM - 1 L1600-CR 810006
CENTERING RING ASSEMBLY AL BUNA-N - 1 L1600-CRB 810026
ﬂ CENTERING RING ASSEMBLY SS FKM / FPM - 1 L1600-CRSS 810016
. o 0-RING - FKM / FPM - 1/4 L1600-0 811006
Q 0-RING - BUNA-N - 1/4 L1600-0B 811026
T\ - CLAMP, SINGLE CLAW AL STEEL  M12X50 1/4 SC-12 801005
- CLAMP, DOUBLE CLAW AL STEEL  M12X55 1/4 DC-12 802005
BOLTS, CLEARANCE HOLE, PKG OF 16 - STEEL  M12X60 4 LBA-1600 854006
BOLTS, TAPPED HOLE, PKG OF 16 - STEEL  M12X45 4 LBA-1601 854026
e Clamps sold individually
e Bolts for clearance holes
included nuts and washers
¢ Bolts for tapped holes include
washer only
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




Large-Flange™ ISO LF
NW500

[72]
[=2]
£
i Figure 1 Claw-clamp style
o3
3 19.72 187
> Seal side v *
= R ‘ ‘ )
o Air side j—% e —
o
085 .300 .67
20.03
Large-Flange™ ISO LF
I 21.06 1
. 21.46 |
21.65
Retaining
ring
Rotatable  © .
BoltRing ] '
Option i i
Features s | | - | ‘ | 749
B HV rated to 1x10°8 Torr gggﬁﬁ]‘gg . 24.02 !
B High temperature rated to 200°C
B Symmetric & nonrotatable geometry
B Rotatable bolt ring available
B Elastomer 0-ring seal
B Claw-clamp style or bolt style fastening
B IS0 compatible design
Figure 2 Bolt style
.54 dia, 16 places
Seal side
. e~ IS N
Specifications | | I
f 22.83 { 79
Material . 9402 | '
Flanges 304ss
Rotatable Bolt Ring Aluminum
0-rings FKM / FPM fluoroelastomer or Buna-N® elastomer
Claw Clamps Aluminum
Fastening
Claw Clamp M12-1.75 thread, 12-16 required
Bolt Type Hexagonal head, M12-1.75 thread Figure 3 Centering Ring Assembly
Nut Type Hexagonal
218 ; 19.45 4 552
Torque Bolts: 7-10 Ib-ft ‘ ‘ !
Vacuum Range 1x10° Torr N ]
Temperature Range Minimum Intermittent Sustained /:“ +
FKM / FPM fluoroelastomer -20°C 200°C 150°C Spacer ring } 19.65 Centering ring
Buna-N® -20°C 100°C 80°C
Weight 95 Ib maximum
Dimensions Clamp style: 21.65 0D x 19.50 ID maximum * Magenta colored dimensions are common to all flanges.
Bolt style: 24.02 0D x 19.50 ID maximum o Centering ring locater groove on blank flanges is .250" wide.

Phone 800-443-8817
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ISO KF & LF Fittings

Watercooled
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B 1/4" Swagelok®

fittings

B Maximum operating
temperature of
system surrounding

—.065

flange 300°C FLANGE FLANGE TUBE WT M
A ISO REF 0.D. SIZE A LB NUMBER
W Nominal water flow NW40 2.16 1-1/2 1.50 172 K150-wwC 715114
;Etltgooz)gi t0 8 gpm NW50 2.95 2 2.00 1/2 K200-WWC 715115

LF Clamp style 30°

B C A
fif
B 1/4" Swagelok® " il -
fittings 47 -] |
B Maximum
operating
FLANGE TUBE WT PART
temperature of IS0 REF SIZE A B c LB m
system suroroundlng NW63 2.50 3.74 2.51 2.37 12 L250-WwC 813009
flange 300°C NWS0 3.00 433 3.01 287 ¥4 L300-wwec 813010
B Nominal water flow NW100 4.00 5.12 4.01 3.83 1 L400-WwwC 813011
rate of 4 to 6 gpm NW160 6.00 7.00 6.02 5.87 142 L600-WWC 813012
at 60 psi NW200 8.00 9.45 8.02 7.83 2 L800-WWC 813013
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




ISO KF & LF Fittings

Half Nipples

B NW16 through NW50
sizes

A A | B Requires hinged clamp

or bulkhead clamp - see

individual flange size

B One-piece construction,
except where noted

B Stainless Steel or

¢ =) Aluminum

Figure 1 Figure 2
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FLANGE FLANGE NOMINAL TUBE WALL WT PART
1SO REF 0.D. TUBESIZE FIGURE 0.D. THICKNESS A LB NUMBER

STAINLESS STEEL

NW16 1.18 1/2 1 .50 .065 .50 1/4 K050-SWS 715100
NW16 1.18 1/2 1 .50 .065 1.58 1/4 K050-LWS 715105
NW16 1.18 3/4 1 .75 .065 .50 1/4 K075-SWS 715101
NW16 1.18 3/4 1 .75 .065 1.50 1/4 K075-1 720000
NW16 1.18 3/4 1 .75 .065 1.58 1/4 K075-LWS 715106
NW25 1.57 1 1 1.00 .065 .50 1/4 K100-SWS 715102
NW25 1.57 1 2 1.00 .065 1.58 1/4 K100-LWS 715107
NW25 1.57 1 2 1.00 .065 2.04 1/4 K100-1 720001
NW40 2.16 1 2 1.00 .065 2.04 1/4 K101-1 720002
NW40 2.16 1-1/2 1 1.50 .065 75 1/4 K150-SWS 715103
NW40 2.16 1-1/2 2 1.50 .065 1.58 1/4 K150-LWS 715108
NW40 2.16 1-1/2 2 1.50 .065 2.46 1/4 K150-1 720003
NW50 2.95 2 1 2.00 .065 .75 1/4 K200-SWS 715104
NW50 2.95 2 1 2.001 .065 1.58 1/4 K200-LWS 715109
NW50 2.95 2 2 2.001 .065 3.21 1/4 K200-1 720004
ALUMINUM 6061-T6

NW16 1.18 3/4 1 .75 .065 1.58 1/4 K075-LWSA 715110
NW25 1.57 1 2 1.00 .065 1.58 1/4 K100-LWSA 715111
NW40 2.16 1-1/2 2 1.50 .065 1.58 1/4 K150-LWSA 715112
NW50 2.95 2 2 2.00 .065 1.58 1/4 K200-LWSA 715113

1 Welded
m Phone 800-443-8817 www.mdcprecision.com MDC PRECISION




ISO KF & LF Fittings

Half Nipples

LF Clamp style

LF Bolt style

MDC PRECISION

B NW63 through NW500

sizes

B Requires claw clamps -
see individual flange

size
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FLANGE FLANGE TUBE / ROLL-UP wr M
1SO REF 0.D. 0.D. WALL A LB NUMBER
NW63 3.74 2.50 .065 4.00 1 L250-1 820000
NW80 4.33 3.00 .065 3.41 1 L300-1 820008
NW100 5.12 4.00 .083 5.12 2 L400-1 820001
NW160 7.09 6.00 120 6.31 4 L600-1 820002
NW200 9.45 8.00 120 7.75 5 L800-1 820003
NW250 11.42 10.00 120 9.75 13 L1000-1 820004
NW320 14.57 12.75 .188 10.87 14 L1200-1 820005
NW400 17.72 16.00 188 13.37 17 L1600-1 820006
NW500 21.65 20.00 188 15.87 22 L.2000-1 820007

— B NW63 through NW500

o sizes

i Il Requires bolts - see
individual flange size
Bolt
Circle
A
L
-~ A——

FLANGE FLANGE BOLT HOLES TUBE / ROLL-UP wr @
1SO REF 0D. NO. DIA. B.C. 0D. WAL A LB NUMBER
NW63 5.12 4 35 433 250 .065 394 4 L250-BL 851000
NW80 5.71 8 35 492 300 .065 394 4 L300-BL 851008
NW100 6.50 8 35 571 400 .083 394 5 L400-BL 851001
NW160 8.86 8 43 787 6.00 120 394 7 L600-BL 851002
NW200 1122 12 .43 1024 800 .120 394 12 L800-BL 851003
NW250 1319 12 43 1220 10.00 .120 394 15 L1000-BL 851004
NW320 1673 12 .54 1555 1275 .188 394 34 11200-BL 851005
NW400 2008 16 .54 18.90 16.00 .188 394 40 L1600-BL 851006
NW500 2402 16 .54 22.83 20.00 .188 394 74 1.2000-BL 851007

www.mdcprecision.com

Phone 800-443-8817
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ISO KF & LF Fittings

Nipples

Straight Tube

B NW16 through
NW500 sizes
B Welded construction

Phone 800-443-8817

Kwik-Flange™

Large-Flange™

N
ﬂ— =4
/w
- - /
N
A
FLANGE FLANGE  TUBE TUBE TUBE wr @
ISOREF  0O.D. SIZE 0.0 WALL A LB NUMBER
KWIK-FLANGE™
NW16  1.18 3/4 75 .035 3.00 1/2 K075-2 721000
NW25  1.57 1 1.00 .065 4.08 1/2 K100-2 721001
NW40  2.16 1-1/2 1.50 .065 4.93 1/2 K150-2 721002
NW50  2.95 2 2.00 .065 6.43 1 K200-2 721003
LARGE-FLANGE™
NW63  3.74 2-1/2 2.50 .065 8.00 2 1.250-2 821000
NW80  4.33 3 3.00 .065 6.81 3 1300-2 821008
NW100  5.12 4 4.00 .083 10.25 4 1400-2 821001
NW160  7.09 6 6.00 120 12.62 10 L600-2 821002
NW200  9.45 8 8.00 120 15.50 12 1.800-2 821003
NW250 11.42 10 10.00 120 19.50 16 L1000-2 821004
NW320 14.57 12-3/4 12.75 .188 21.74 19 11200-2 821005
NW400 17.72 16 16.00 .188 26.74 25 L1600-2 821006
NW500 21.65 20 20.00 188 31.74 31 1.2000-2 821007

www.mdcprecision.com

MDC PRECISION




ISO KF & LF Fittings

Flexible Coupling

Flexible Coupling L Flange™
arge-riange

Kwik-Flange™

—
]
C
[
C
C
[
C
C
[
C
C
[
C
sbunu4 3 sabue|4

E

Length

— —

¢ For longer lengths, see Flexible

Hose in Section 3.3 } Length i
B NW16 through FLANGE ~ FLANGE BELLOWS _ WALL  FREE  COMPR'D SPRING WT M
: ISOREF  0.D. ID.  THICKNESS LENGTH LENGTH RATE LB NUMBER
NW250 sizes
B Used for short mis- CWIKCELANGE"
a."gnment connec- NW16 1.8 50 .006 3.00 262 68 1 K075-X 722000
tions NWi6 148 50 008 1000 - - 2 K75X-10 722004
M 321ss Bellows NWI6 118 50 010 1000 - -2 KO75XT0 722020
M Thin wall and thick NW25 157 75 006 3.56 318 67 1 K100-X 722001
wall NW25 157 75 010 1000 ; -2 KIOXT-10 722021
NWAO 216 1.25 006 3.72 322 8 1 K150-X 722002
NWAO 216 125 016 10.00 - - 3 KIS0-XT-10 722022
NW50 295  1.62 006 4.22 372 87 2 K200-X 722003
NW50 295 162 012 1000 - - 3 K200-XT-10 722023
LARGE-FLANGE™
NW63 374  2.00 .006 6.47 572 43 5 L250-X 822000
NWS0 433 250 006 7.47 672 25 5 L300-X 822013
NW100 512 350 .008 7.84 684 40 8 L400-X 822001
NW160  7.09  5.50 010 9.22 822 120 12 L600-X 822002
NW200 945 750 012 1022 922 132 15 L800-X 822003
NW250 1142 10.00 012 1122 1008 58 18  L1000-X 822004

Spring rate is in pounds per inch, axial.
Some specifications are not available for 10-inch length components.
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ISO KF & LF Fittings

Nipple Reducers

Straight Tube

¢ Kwik-Flange™ termination

B Main flange NW25
through NW160

B Single piece and
welded construc-
tion

B Large-Flange™ to
Large-Flange™ units
on next page

Phone 800-443-8817

Single piece construction

Welded construction

Kwik-Flange™ B\ & * \’t j& - Reducer flange
A
Kwik-Flange™ +
NN Ny Sy - Main flange
Large-Flange™ QE - Reducer flange
Kwik-Flange™ A
E& \ Vﬂ - Main flange
MAIN FLANGE REDUCER FLANGE  TUBE  TUBE wr M
ISOREF  0.D. ISOREF  0.D. 0.D.  WALL A LB NUMBER
KWIK-FLANGE™ TO KWIK-FLANGE™
NW25  1.57 NWi6  1.18 757 065 157 1/2 K100x075 732000
NW40 216  NWi6  1.18 75 035 157 1/2 K150x075 732001
NW40 216  NW25 157 120" 165  1.57 1/2 K150x100 732003
NW50 295  NWi6  1.18 75 035 157 3/4 K200x075 732002
NW50 295 NW25 157 1.00  .065 1.7 3/4 K200x100 732004
NW50 295  NW40 216 150  .065  1.57 3/4 K200x150 732005
LARGE-FLANGE™ TO KWIK-FLANGE™
NW63 374  NWi6  1.18 75 035 175 1 L250xK075-LP 840004
NW63 374  NW25 157 1.00 065 1.75 1 1250xK100-LP 840005
NW63 374  NW40 216 150 065 1.75 1 L250xK150-LP 840006
NW63 374  NW40 216 150  .065 2.7 1-1/2 L250XK150 840000
NW63 374  NW50 295 200 .065 175  1-1/2  L250xK200-LP 840007
NW63 374  NW50 295 200 .065 346  2-1/2 L250XK200 840001
NW80 433  NW25 157 1.00 .065 175  1-1/2  L300xK100-LP 840008
NW80 433  NW40 216 150 065 175  1-1/2  L300xK150-LP 840009
NW80 433  NW40 216 150 065 2.71 3 L300XK150 840003
NW80 433  NW50 295 200 .065 1.75 2 L300xK200-LP 840010
NW80 433  NW50 295 2.00 .065 3.46 3 L300XK200 840002
NW100 512  NW25 157 1.00 .065 175  1-3/4  L400xK100-LP 840011
NW100 512  NW40 216 150 065 1.75 2 L400xK150-LP 840012
NW100 512  NW50 295 200  .065 175  2-1/2  L400xK200-LP 840013
NW160 7.09  NW40 216 150  .065 1.75 5 L600xK150-LP 840014
NW160 7.09  NW50 295 200  .065 1.75 6 L600xK200-LP 840015

LARGE-FLANGE™ TO LARGE-FLANGE™ Continued on next page

1 Single piece construction

www.mdcprecision.com
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ISO KF & LF Fittings

Nipple Reducers

Straight Tube (cont)

Large-Flange™
to
Large-Flange™

sbunu4 3 sabue|4

e Large-Flange™ termination

Continued from previous page

W Mainfange S0 mmes, meene wo o .

B Welded construction
LARGE-FLANGE™ TO LARGE-FLANGE™

NwWso  4.33 NW63  3.74 2.50 .065 4.00 3 L300xL250 832005
NW100 5.12 NW63  3.74 2.50 .065 4.00 4-1/2 L400xL250 832000
NW160 7.09 NW63  3.74 2.50 .065 4.00 6 L600xL250 832001
NW160 7.09 NW100 5.12 4.00 .083 4.00 10-1/2 L600xL400 832002
NW200 9.45 NW160 7.09 6.00 120 4.00 13-1/2 L800xL600 832003
NW250 11.42 NW200 9.45 8.00 120 4.00 18 L1000xL800 832004

Application Note

Reducers are used for a reduction in size of Adapters are used to change from one method of
flanges within a single method of sealing, such as sealing to another, such as elastomer seal ISO to
ISO KF to ISO KF, or ISO LF to ISO KF. Zero-length metal seal CF. Common configurations of 1SO to
reducers are not available in the IS0 style of con- various other vacuum connections are listed in
nection. Section 1.5, Hybrid Adapters, page 148.
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




ISO KF & LF Fittings

Nipple Reducers

Kwik-Flange™ Large-Flange™ Large-Flange™
o to to to
E’ Kwik-Flange™ Kwik-Flange™ Large-Flange™
=
ic
o Reducer flange -
P ‘ < ﬁw AN
[<+]
(=2 [
(=
S
A
¢ For IS0 to other vacuum con- L @
nections, see Section 1.5 N kﬁ \
Main flange Main flange Main flange

u Manfangel2s o, meewe wo o .

KWIK-FLANGE™ TO KWIK-FLANGE™

NW25  1.57 NWi6 118 1.0-.75 .065 2.04 3/4 K100xK075FCR 732006
NwW40  2.16 Nwi6 118 15-.75 .065 3.08 K150xK075FCR 732007
NW40  2.16 NW25 157 15-1.0 .065 2.75 K150xK100FCR 732010
NW50  2.95 Nw25 157 20-1.0 .065 2.75 K200xK100FCR 732008
NW50  2.95 NW40 216 2.0-15 .065 2.80 K200xK150FCR 732009

—_. A a4

LARGE-FLANGE™ TO KWIK-FLANGE™

NW63  3.74 NW40 216 25-15 .065 283  1-1/2  L250xK150FCR 840016
NwWe3  3.74 NW50 295 25-20 .065 285  2-1/2  L250xK200FCR 840017
NwW8o  4.33 NW40 216 3.0-15 .065 4.08 3 L300xK150FCR 840018
NwW8o  4.33 NW50 295 3.0-20 .065 410 3 L300xK200FCR 840019
NW100 5.12 NW50 295 4.0-20 .065 410  3-1/2  LA00xK200FCR 840020

LARGE-FLANGE™ TO LARGE-FLANGE™

NwW8o  4.33 NW63 3.74 3.0-20 .065 412 3-1/2 L300xL250FCR 832006
NW100 5.12 NW63 374 4.0-25 .065 412 4-1/72 L400xL250FCR 832007
NW100 5.12 NW80 433 4.0-3.0 .065 412 4-1/2 L400xL300FCR 832008
NW160 7.09 NwW8o 433 6.0-3.0 .120 9.35 5 L600xL300FCR 832009
NW160 7.09 NW100 512 6.0-40 .120 9.35 5 L600xL400FCR 832010

Phone 800-443-8817 www.mdcprecision.com MDC PRECISION




ISO KF & LF Fittings

Elbows

45° with Tangents

Kwik-Flange™ Large-Flange™ Large-Flange™
Radiussed ) Mitered

sbunu4 3 sabue|4

A 4’5"
B NW16 through FLANGE ~FLANGE TUBE  BEND  TUBE  TUBE wT M
. ISOREF  00. SIZE  TYPE 0D.  WALL A LB NUMBER
NW160 sizes
B Radiussed or CWIKCELANGE"
mitered tube NW16 118 3/4 RADIUS .75 035 126  1/2 K075-45L 723014
NW25 157 1 RADIUS 1.00 .065 136  1/2 K100-45L 723015
NW40 216 1-12 RADIUS 150 .065 1.83  1/2 K150-45L 723006
NW50 295 2 RADIUS 200 .065 254  3/4 K200-45L 723016
LARGE-FLANGE™
NW63 374 2-12 RADIUS 250 .065 3.25 2 1.250-45L 823008
NW80 433 3 RADIUS 300 .065 3.93 4 L300-45L 823011
NW100 512 4 RADIUS 400 .083  5.06 6 L400-45L 823009
NW160 709 6 MITER 600 .120 9.7 10 L600-45L 823010
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m
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ISO KF & LF Fittings

Elbows

90 Degree

B NW16 through
NW500 sizes
M Radiussed or
mitered tube

Phone 800-443-8817

Kwik-Flange™

Large-Flange™

Radiussed

Large-Flange®
Mitered

™

—

A A

FLANGE FLANGE TUBE  BEND TUBE  TUBE wr M
ISOREF  0D.  SIZE  TYPE 0D.  WALL A LB NUMBER
KWIK-FLANGE™

NW16 118  3/4 RADIUS 75 .035 163 1/2 K075-2L 723000
NW25 1.57 1 RADIUS  1.00 .065 167 12 K100-2L 723017
NW40 216  1-1/2 RADIUS 150  .065 246 172 K150-2L 723002
NWS50 2.95 2 RADIUS 200 .065 323 1 K200-2L 723003
LARGE-FLANGE™

NW63 374 2-1/2 RADIUS 250  .065 400 2 1.250-2L 823000
NW80 4.33 3 RADIUS  3.00 .065 475 4 L300-2LR 823017
NW80 4.33 3 MITER 300 120 340 4 1.300-2LM 823012
NW100  5.12 4  RADIUS  4.00 .083 625 6 L400-2LR 823018
NW100  5.12 4 MITER 400 120 512 6 L400-2LM 823001
NW160  7.09 6 RADIUS  6.00 .109 925 12 L600-2LR 823019
NW160  7.09 6 MITER 6.00 .120 631 10 L600-2LM 823002
NW200  9.45 8 MITER 8.00 .120 7.75 14 L800-2LM 823003
NW250  11.42 10  MITER 1000 .120 975 19 11000-2LM 823004
NW320 1457 12-3/4 MITER 1275 .165 10.87 21 L1200-2LM 823005
NW400  17.72 16 MITER 1600 .188 1337 27 11600-2LM 823006
NW500  21.65 20 MITER 2000 .18 1587 35 L2000-2LM 823007

www.mdcprecision.com
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ISO KF & LF Fittings

Elbows

90° with Tangents

R
i Y

o
QD
-
«Q
D
(7]
20
A ]
=
-
«Q
(7]
A
B NW16 through FLANGE FLANGE  TUBE TUBE TUBE wT M
. IS0 REF 0.D. SIZE 0.D. WALL A LB NUMBER
NW100 sizes
B Radiussed tube
KWIK-FLANGE™
NW16 1.18 3/4 75 .035 192 12 K075-2LL 723018
NW25 1.57 1 1.00 .065 2.23 1 K100-2LL 723019
NW40 2.16 1-1/2 1.50 .065 315 1-1/2 K150-2LL 723020
NW50 2.95 2 2.00 .065 4.29 2 K200-2LL 723021
LARGE-FLANGE™
NW63 3.74 2-1/2 2.50 .065 5.44 3 L250-2LL 823020
NW80 4.33 3 3.00 .065 6.56 4 L300-2LL 823021
NW100 5.12 4 4.00 .083 8.56 5 L400-2LL 823022
High Conductance
A
f A
B NW160 through FLANGE  FLANGE TUBE TUBE wr M
. IS0 REF 0.D. 0.D. WALL A LB NUMBER
NW250 sizes 823013
B Mitered tube NW160 7.09 6.00 120 9.25 11 L600-2L-HC
NW200 9.45 8.00 120 12.25 14 L800-2L-HC 823014
NW250 11.42 10.00 120 15.25 18 L1000-2L-HC 823015
MDC PRECISION www.mdcprecision.com Phone 800-443-8817 m




ISO KF & LF Fittings

Tees

Kwik-Flange™ Large-Flange™

[72]

[=2]

=

i N

o3

g W o

[ =

: S

[T + 7

W’ = T - B A
A
A A
B NW16 through FLANGE FLANGE TUBE TUBE wT @
: IS0 REF 0.. 0.. WALL A LB NUMBER
NW500 sizes
KWIK-FLANGE™
NW16 1.18 75 035 1.50 12 K075-3 724000
NW25 157 1.00 065 2.04 12 K100-3 724001
NW40 2.16 1.50 065 2.46 12 K150-3 724002
NW50 2.95 2.00 065 3.23 1 K200-3 724003
LARGE-FLANGE™
NWe3 3.74 2.50 065 3.25 3 1250-3 824036
NWS80 4.33 3.00 065 3.50 5 L300-3 824037
NW100 5.12 4.00 083 412 8 L400-3 824038
NW160 7.09 6.00 120 5.87 13 L600-3 824039
NW200 9.45 8.00 120 7.25 18 L800-3 824040
NW250 11.42 10.00 120 9.75 24 110003 824004
NW320 14.57 12.75 188 10.87 33 112003 824005
NW400 17.72 16.00 188 1337 M L1600-3 824006
NW500 21.65 20.00 188 15.87 52 12000-3 824007
IEE  prone so0-443-8817 wwww.mdcprecision.com MDC PRECISION




ISO KF & LF Fittings

Reducing Tees

Reducing Tees

Kwik-Flange™ Large-Flange™
- = to to
Kwik-Flange™ Large-Flange™

L

——— el I
=

B m
Reducer m * Reducer l j
= N f

flange lange

sbunu4 3 sabue|4

|e—— O —— ]|

Large-Flange™

to
Kwik-Flange™
. —— __{
Main flanges — B
Reducer +
flange

B Main flange NW25 MAINFLANGE  REDUGERFLANGE  WT PART
. ISO REF  TUBE 0.D. WALL A ISO REF  TUBE 0.D. WALL B LB NUMBER
oot e 160 e =

KWIK-FLANGE™ TO KWIK-FLANGE™

NW25  1.00 .065 2.04 NW16 75 .035 2.50 1 K100-3-K075 724010
NwW40 150  .065 2.46 NW16 75 035 2.75 1 K150-3-K075 724011
NW40 150  .065 2.46 NW25 1.00 .065 2.30 1 K150-3-K100 724012
NW50  2.00 .065 3.23 NwW25  1.00 .065 2.55 2 K200-3-K100 724013
NW50 2.00 .065 3.23 NW40 150 .065 2.7 2 K200-3-K150 724014
LARGE-FLANGE™ TO KWIK-FLANGE™

NW6e3 250  .065 3.25 NwW40 150  .065 2.46 2 L250-3-K150 824041
NW63 250  .065 3.25 NW50  2.00 .065 3.48 2 1250-3-K200 824042
NwW80  3.00 .065 3.50 NwW40 150  .065 3.21 3 L300-3-K150 824043
NW80  3.00 .065 3.50 NW50  2.00 .065 3.48 3 L300-3-K200 824044
NW100 4.00 .083 4.12 NW50 2.00 .065 4.23 5  L400-3-K200 824046

LARGE-FLANGE™ TO LARGE-FLANGE™

NW80  3.00 .065 3.50 NW6e3 250  .065 3.50 4 1300-3-L250 824045
NW100 4.00 .083 4.12 NW63 250  .065 4.00 7 L400-3-L250 824047
NW100 4.00 .083 4.12 NW80  3.00 .065 4.00 7  L400-3-L300 824048
NW160 6.00 .120 5.25 NW80  3.00 .065 500 11 L600-3-L300 824049
NW160 6.00 .120 5.25 NW100 4.00 .120 512 12 L600-3-L400 824050

MDC PRECISION www.mdcprecision.com Phone 800-443-8817




ISO KF & LF Fittings

Four-Way Crosses

Four-Way Crosses

Kwik-Flange™ Large-Flange™
[72]
g
£ =—
E
o3
2 %
(=
S
- I Tl
A I T T
¢ Spherical main body on some H 7
units
A
Il || l &:ﬁ
I—<— A—> !
B NW16 through FLANGE FLANGE BODY  TUBE/ROLL-UP SPHERE wT M
. ISOREF  0.D.  TYPE 0D. WALL  0D. WALL A LB NUMBER
NW500 sizes
Bl Body type dependent .
on tube size KIIKCFLANGE
NW16  1.18  TUBE 75 035 - - 150 172 K075-4 725000
NW25 157 TUBE  1.00 .065 - - 2.04 1 K100-4 725001
NW40 216 TUBE  1.50  .065 - - 2.46 1 K150-4 725002
NW50 295 TUBE 200 .065 - - 3.23 2 K200-4 725003
LARGE-FLANGE™
NW63 374 TUBE 250  .065 - - 3.25 6 L250-4 825036
NW80 433 TUBE  3.00 .065 - - 3.50 8 L300-4 825037
NW100 512 TUBE  4.00 .083 - - 412 10 L400-4T 825038
NW100 512 SPHERE 4.00 .083 6-1/4 120 512 10 L400-4S 825001
NW160 7.09 TUBE  6.00 .109 - - 587 15 L600-4T 825039
NW160 7.09 SPHERE 6.00 .120 9 120 631 15 L600-4S 825002
NW200 9.45 TUBE 800 .109 - - 725 21 L800-4T 825040
NW200 9.45 SPHERE 8.00 .120 12 120 775 21 L800-4S 825003
NW250 11.42 SPHERE 10.00 .120 16 120 975 26 L1000-4S 825004
NW320 1457 TUBE 1275  .165 - - 1087 45 L1200-4 825005
NW400 17.72 TUBE  16.00 .188 - - 1337 57 L1600-4 825006
NW500 21.65 TUBE  20.00 .188 - - 1587 74 L2000-4 825007

Phone 800-443-8817
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ISO KF & LF Fittings

Reducing Crosses

Reducing Crosses Kwik-Flange™ Large-Flange™
to to
Kwik-Flange™ T——71 Large-Flange” EYV———=

[ —
- t

'

sbunuy @ sabuely

Large-Flange™ ?ﬁ
to —
| e |y
Main __}
B

Kwik-Flange™
flanges —

Reducer
flange

u Mainfange 25 MM s BEOSw o  EE

KWIK-FLANGE™ TO KWIK-FLANGE™

NW25  1.00 .065 2.04 NW16 75 .035 2.50 1 K100-4-K075 725010
NwW40 150  .065 2.46 NW16 75 035 2.75 1 K150-4-K075 725011
NW40 150  .065 2.46 NW25 1.00 .065 2.30 1 K150-4-K100 725012
NW50  2.00 .065 3.23 NwW25  1.00 .065 2.55 2 K200-4-K100 725013
NW50 2.00 .065 3.23 NW40 150 .065 2.7 2 K200-4-K150 725014
LARGE-FLANGE™ TO KWIK-FLANGE™

NW6e3 250  .065 3.25 NwW40 150  .065 2.96 2 L250-4-K150 825041
NW63 250  .065 3.25 NW50  2.00 .065 3.44 2 1250-4-K200 825042
NwW80  3.00 .065 3.50 NwW40 150  .065 3.21 3 L300-4-K150 825043
NW80  3.00 .065 3.50 NW50  2.00 .065 3.73 3 L300-4-K200 825044
NW100 4.00 .120 4.12 NW50 2.00 .065 4.23 5  L400-4-K200 825046

LARGE-FLANGE™ TO LARGE-FLANGE™

NW80  3.00 .065 3.50 NW6e3 250  .065 3.50 6  L300-4-L250 825045
NW100 4.00 .120 4.12 NW63 250  .065 4.00 9  L400-4-L250 825047
NW100 4.00 .120 4.12 NW80  3.00 .065 400 10  L400-4-L300 825048
NW160 6.00 .120 5.25 NW80  3.00 .065 500 15  1600-4-L300 825049
NW160 6.00 .120 5.25 NW100 4.00 .120 512 15  L600-4-L400 825050
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ISO KF & LF Fittings

Five-Way Crosses

Five-Way Crosses

Large-Flange™

23 Kwik-Flange™
£
£
i =]
F (C NI )
8 +
| =
o)
Ll =2
U A A
A A
B NW16 through FLANGE FLANGE TUBE/ROLL-UP  BODY  BODY DIMEN. wT @
. ISOREF  0.0.  OD. WAL TYPE  0D. WAL A LB NUMBER
NWS500 sizes
B Body type
KWIK-FLANGE™
Sel:‘)) enqent on NW16  1.18 75 035  TUBE - - 150 172 K075-5 726000
ube size NW25 157 100 .065  TUBE - - 204 1 K100-5 726001
NW40 216 150 .065  TUBE - - 246 1 K150-5 726002
NW50 295 200 .065  TUBE - - 321 2 K200-5 726003
LARGE-FLANGE™
NWe3 374 250 120  TUBE - - 39 8 L250-5 826000
NW80 433 300 .20  TUBE - - 339 10 L300-5 826008
NW100 512 400 .120 SPHERE 6-1/4 120 512 12 L400-5S 826001
NW160 7.09  6.00 120 SPHERE 9 120 631 18  L600-5S 826002
NW200 945 800 .120 SPHERE 12 120 775 22 L800-5S 826003
NW250 1142 10.00 120 SPHERE 16 120 975 30  L1000-55 826004
NW320 1457 1275 188  TUBE - - 1087 57  L1200-5 826005
NW400 1772 1600 .188  TUBE - - 1337 70  L1600-5 826006
NW500 21.65 20.00 188  TUBE - - 1587 94  L2000-5 826007
m Phone 800-443-8817 www.mdcprecision.com MDC PRECISION




Six-Way Crosses

B NW16 through
NW500 sizes

B Body type
dependent on
tube size

MDC PRECISION

ISO KF & LF Fittings

Six-Way Crosses

Kwik-Flange™

I
-

an
N/
L

I
-

Large-Flange™

-

FLANGE FLANGE TUBE/ROLL-UP  BODY BODY DIMEN. wr M
ISOREF  0O.D. 0D. WALL  TYPE 0D. WALL A LB NUMBER

KWIK-FLANGE™

NW16  1.18 75 .035  TUBE - - 150 172 K075-6 727000

NW25  1.57 1.00 .065  TUBE - - 204 1 K100-6 727001

NW40  2.16 150 .065  TUBE - - 246 1 K150-6 727002
NW50  2.95 200 .065  TUBE - - 321 2 K200-6 727003
LARGE-FLANGE™

NW63  3.74 250 120  TUBE - - 398 9 1.250-6 827000
NW80  4.33 300 .20  TUBE - - 339 1 L300-6 827008
NW100 5.12 400 120 SPHERE 6-1/4 .120 512 13 L400-6S 827001

NW160  7.09 6.00 .120  SPHERE 9 120 631 19 L600-6S 827002
NW200 9.45 800 .120 SPHERE 12 120 775 23 L800-6S 827003
NW250 11.42 10.00 .120 SPHERE 16 .120 975 33 L1000-6S 827004
NW320 1457 1275 .188  TUBE - - 1087 77 11200-6 827005
NW400 17.72 16.00 .188  TUBE - - 1337 93 L1600-6 827006
NW500 21.65 20.00 .188  TUBE - - 1587 119 1.2000-6 827007

www.mdcprecision.com

Phone 800-443-8817

sbunu4 3 sabue|4




ANSI ASA Flanges

Nonrotatable

[72]
g Features
o B High vacuum rated to 1x10-8 Torr
@ M Temperature rated to 200°C maximum
§ B FKM/FPM fluoroelastomer seal
= B Smooth face or with 0-ring groove
B ANSI compatible design

Description

MDC ASA-style flanges mate with standard 150 Ib. ASA-ANSI

flanges. Flanges are offered with choice of smooth face or 0-ring Nonrotatable

groove. Eight flange sizes are detailed in this section. They are
available blank or bored to fit tube sizes 1-1/2" through 12" 0.D.
The vacuum seal is made by compressing an O-ring between a Blank, smooth face

mating pair of flanges. The pair includes a smooth face flange and

an 0-ring grooved flange. | |

Flanges are fabricated from type 304 stainless steel with a surface I B I +
finish of 32 micro-inches. All corners are chamfered 45°. Sealed V A c
flange assemblies are useable to 108 Torr and can be baked to +

200°C. The maximum temperature for sustained use is 150°C.
Note that repeated bakeout to 200°C can cause deterioration of
0-rings and require their periodic replacement. Bored, smooth face
Applications include use with various types of vacuum chambers,
manifolds, furnaces, diffusion pump stations, valves, test equip-
ment, pumps, special viewports, and a variety of experimental
devices. Hybrid Adapters for interfacing with non-ASA flanges are
located in Section 1.5.

— T [—

- % c
|

D 1
Blank, O-ring groove
Specifications A
B
Material |—<—Groove I.D.——-I
Flanges 304ss W /% i
0-rings FKM / FPM fluoroelastomer Bolts +
300ss
Fastening Bored, 0-ring groove
Bolt Type Hexagonal head A
Nut Type Hexagonal B
Size .500-13, .625-11 and .750-10 UNC T‘fﬁm\ée 1.D. =
Torque ASA-4 through ASA-9 14 Ib-ft i = +
ASA-11 through ASA-19 24 Ib-ft + 7l A c
Vacuum Range 1x10° Torr ! D | +

Temperature Range

|
Maximum: 200°C

Sustained: -20°C to 150°C

Weight & Dimensions

e 0-ring grooves are .16 wide, except ASA-19 .24 wide
See table

Phone 800-443-8817
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Weldable Components

Introduction

Features

B Mating Del-Seal™, ISO and ASA flanges available
M UHV rated to 1x10-'° Torr

B High temperature rated to 450°C

B Standard matte finish

Description
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MDC Del-Weld™ Tube Fittings are convenient “building-block” compo-
Vacuum Tubing page 133 High Conductance Elbows page 139 nents offering great flexibility in the design and construction of vacu-
um systems. All fittings are fabricated from type 304 stainless steel
tubing.

Del-Weld™ Tube Fittings include elbows, tees and multiple crosses
which are supplied without flanges. The vacuum connection is made
by welding, brazing, or soldering to the vacuum system.

MDC Del-Weld™ fittings are supplied in vacuum shrink wrapped pack-
ages, ready for high vacuum service. Interior surfaces of components
should not be touched with bare hands when opening packages.

Vacuum tubing is welded and drawn over a mandrel when hot. A
Conical Reducers page 134  Six-Way Crosses page 145 slight seam is visible.

Vacuum tubing is specified by tube 0.D. and wall thickness. The I.D.
of vacuum tubing is theoretical, calculated as the tube 0.D. less twice
the wall thickness. Vacuum tubing does not have tolerances relating
to concentricity, ovality, triangulation or other specifications.

Tubing or fittings requiring a machined length, an electropolished or
special finish must be specified and quoted as a special order.

Specifications

Material

Tubing 304ss, ASTM-269

Finish Up to 4" 0.D., bright annealed
Over 4" 0.D., white pickled annealed

Vacuum

Range 1x107'3 Torr

Fittings Leak Test 2x1071° cc/sec of He

Temperature Range -200°C to 450°C

Weight and Dimensions See table

All dimensions in this catalog are given in inches unless specified
otherwise.

Phone 800-443-8817 www.mdcprecision.com MDC PRECISION




Weldable Components

Vacuum Tubing

Vacuum Tubing

e Gontact factory for quotes on
machined lengths, bead blast
or electropolished finishes

e Lengths are saw cut at = 1/8"
and deburred

e Lengths greater than 18-ft are
random length +6"

e Price is per foot or any fraction
of a foot

MDC PRECISION

M 304 stainless steel
M 1/4" through 10-3/4"
- length ———————— 0.D. sizes
M Saw cut and deburred
@ Q B Custom lengths
o available
v @ ( wall
thickness
NOMINAL TUBE TUBE THEORETICAL WT PER FT
SIZE 0.D. WALL 1.D. LB NUMBER
1/4 25 .035 18 1/8 ST-025 480000
3/8 37 .035 30 1/8 ST-037 480001
1/2 50 .035 43 1/8 ST-050 480002
3/4 75 .035 68 1/8 ST-075 480003
1 1.00 .065 87 1/2 ST-100 480004
1-1/4 1.25 .065 1.12 3/4 ST-125 480005
1-1/2 1.50 .065 1.37 1 ST-150 480006
2 2.00 .065 1.87 1-1/2 ST-200 480007
2-1/2 2.50 .065 2.37 1-3/4 ST-250 480008
3 3.00 .065 2.87 2 ST-300 480009
4 4,00 .083 3.83 3-1/2 ST-400 480010
5 5.00 .083 4.83 4-1/2 ST-500 480011
6 6.00 120 5.76 5 ST-600 480012
8 8.00 120 7.76 10-1/2 ST-800 480013
10 10.00 120 9.76 12-1/2 ST-1000 480014
10-3/4 10.75 134 10.48 15 ST-1075 480015

Note: There is no cutting charge

www.mdcprecision.com
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Conical Reducer

Phone 800-443-8817

Weldable Components

Conical Reducer

C
—t E
: ;
A
NOMINAL WT
SIZE A B C D E WALL LB
1.0-.75 1.375 1.00 A4 .75 .62 .065 1/4
15-.75 2.375 1.50 .50 .75 .50 065  1/4
15-1.0 2.375 1.50 .50 1.00 .50 .065 1/4
2.0-1.0 2.375 2.00 .50 1.00 .50 065 172
20-15 2.375 2.00 .50 1.50 .50 .065 172
25-15 2.375 2.50 .38 1.50 .50 065 172
25-20 2.375 2.50 .38 2.00 .56 .065 172
3.0-15 3.625 3.00 .50 1.50 .56 .065 1
3.0-20 3.625 3.00 .38 2.00 .56 .065 1
3.0-25 3.625 3.00 .50 2.50 .56 .065 1
4.0-20 3.625 4.00 .38 2.00 .56 .065 2
40-25 3.625 4.00 .38 2.50 .56 .065 2
4.0-3.0 3.625 4.00 .50 3.00 .38 .065 2
6.0-3.0 8.850 6.00 1.00 3.00 1.25 120 4
6.0 - 4.0 8.850 6.00 1.06 4.00 1.12 120 4

B 304 stainless steel
M Main end 1" through 6"
0.D. sizes

100-075CRNF
150-075CRNF
150-100CRNF
200-100CRNF
200-150CRNF
250-150CRNF
250-200CRNF
300-150CRNF
300-200CRNF
300-250CRNF
400-200CRNF
400-250CRNF
400-300CRNF
600-300CRNF
600-400CRNF

NUMBER
402500
402501
402502
402503
402504
402505
402506
402507
402508
402509
402510
402511
402512
402513
402514

www.mdcprecision.com
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Weldable Components

Welded Bellows

B AM-350 bellows

Welded Bellows E Extonded material
G Compressed Il 304ss end plate
T material
I
QD
:
I «Q
A D C &
_1 2
X
=
-
I S— «Q
(7]

-
For Reference Only'

LENGTH WT PART
A B C D Extended Stroke Compr. Free LB NUMBER

.500 .008 396 .200 .58 42 16 44 1/2 WB-817 471017
.500 .008 396 200 1.16 .84 32 .87 1/2 WB-815 471015
.500 .008 396 200 2.32 1.68 .64 1.69 1/2 WB-816 471016
.750 .010 638 .338 .68 46 23 .63 1/2 WB-812 471012
1.070 .015 1.030 .540 1.05 .75 .30 1.00 1/2 WB-800 471000

1.070 015 1.030 .540 1.38 1.00 38 1.10 1/2 WB-801 471001
1.070 .020 1.030 .550 .50 .36 14 44 1/2 WB-811 471011
1.375 012 1250 .750 1.15 74 A1 .87 1/2 WB-814 471014
1.750 015 1625 .750 1.89 1.50 .39 1.88 1/2 WB-802 471002
1.750 015 1625 .750 219 1.90 29 213 1/2 WB-803 471003

1.750 .015 1625 .750 3.16 2.50 .66  3.06 1/2 WB-804 471004
1.750 015 1625 .750 3.78 3.00 .78  3.63 1/2 WB-805 471005
1.750 015 1625 .750 5.02 4.00 1.02 4.88 1/2 WB-806 471006
1.500 012 1375 830 7.80 6.20 1.60 6.38 1/2 WB-823 471023
1.820 015 1625 .937 3.30 2.50 .80 3.00 1/2 WB-809 471009

1.750 015 1625 937 7.62 6.00 1.62 5.75 3/4 WB-808 471008
1.750 015 1625 .937 10.12 8.38 1.75 9.75 3/4 WB-807 471007
2.250 015 2200 1.040 254 2.00 54 1.88 3/4 WB-824 471024
2.125 015 1992 1.250 7.53 6.00 153 5.13 3/4 WB-820 471020
2.250 018 2250 1.500 1.57 57 1.00 3/4 WB-821 471021
2.250 .018 2250 1.500 2.98 2.00 .98 250 3/4 WB-822 471022
3.687 .015 3.500 2.500 2.59 1.92 67 1.94 3/4 WB-825 471025

' Some units may be constructed of two or makd)fegments.

MDC PRECISION www.mdcprecision.com Phone 800-443-8817
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Weldable Components

Formed Bellows

Standard Cuffs

Phone 800-443-8817

C D |-
oL/
NOMINAL AXIAL WT
SIZE WALL Al B c D DEFLECTION 2 LB
1/4 .005 .25 .37 1.00 .50 +.10/-.25 1/4
5/16 .005 31 .46 1.00 .50 +.10/-.25 1/4
3/8 .005 37 .57 1.50 .50 +.15/-.37 1/4
1/2 .006 .50 .75 1.50 .50 +.15/-.37 1/4
5/8 .006 .62 .87 1.50 .50 +.15/-.37 1/4
3/4 .006 75 1.04 1.50 .50 +.15/-.37 1/4
7/8 .006 87 1.25 2.00 .50 +.20 / -.50 1/2
1 .006 1.00 1.37 2.00 .75 +.20/-.50 1/2
1-1/8 006 112 1.46 2.00 N5, +.20 / -.50 1/2
1-1/4 .006 1.25 1.60 2.00 .75 +.20/-.50 1/2
1-3/8 .006 137 1.81 2.00 N5, +.20 / -.50 1/2
1-1/2  .006 150 1.90 2.00 .75 +.20/-.50 1/2
1-5/8 .006 1.62 2.05 2.00 N5, +.20 / -.50 1/2
1-3/4 .006 1.75 2.24 2.00 .75 +.20/-.50 1/2
2 .006 200 249 2.50 N5, +.25 / -.62 1
2-1/4 .006 225 2.81 2.50 .75 +.25/ -.62 1
2-1/2 006 250 2.98 2.50 N5, +.25 / -.62 1
3 .008 3.00 3.77 3.00 1.00 +.30/-.75 1
3-1/2 .008 350 4.30 3.50 1.00 +.35/-.87 1
4 .008 4.00 4.78 400 1.00 +.40/-1.00 2
4-1/2 .008 450 5.28 4.00 1.00 +.40 /-1.00 2
5 .008 5.00 5.75 500 1.00 +.50/-1.25 2
6 .010 6.00 6.85 500 1.25 +.50/-1.25 2
8 .020 800 9.25 6.00 1.25 +.60 /-1.50 3
10 .020 10.00 11.31 6.00 1.25 +.60 / -1.50 3
12 .020 12.00 13.88 6.00 1.25 +.60 /-1.50 3

Type 321 stainless steel

1/4" through 12" sizes

Highly flexible short

length bellows for

alignment

NUMBER

FB-6502 470000
FB-6503 470001
FB-6504 470002
FB-6506 470003
FB-6508 470004
FB-6510 470005
FB-6512 470006
FB-6513 470007
FB-6516 470008
FB-6518 470009
FB-6520 470010
FB-6522 470011
FB-6523 470012
FB-6525 470013
FB-6528 470014
FB-6530 470015
FB-6532 470016
FB-6536 470017
FB-6540 470018
FB-6544 470019
FB-6548 470020
FB-6552 470021
FB-6557 470022
FB-6564 470023
FB-6571 470024
FB-6577 470025

" Through 1.D. approximately 95% of cuff I.D. due to roll-in of bellows.

2 Axial deflection approximately +10% and -25% of live length. Lateral deflection approximately 10% of live length.

www.mdcprecision.com
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Weldable Components

Formed Bellows

B Type 300 stainless steel
C D = bellows

B Type 316 stainless steel

| N weldable tube end cuffs
I B 1/4" through 8" sizes o
A K B B Highly flexible short E
— length bellows for a
' - alignment a
Nominal  Thick- =
Size ness =
1/4-1/2  .035 a

3/4-8 .065

NOMINAL AXIAL WT PART
SIZE WALL A B C D DEFLECTION ' LB NUMBER

1/4 .006 .25 .39 1.0 .50 +.10/-.25 1/4 FBW-6502 470500
172 .005 .50 .78 1.5 .50 +.15/-37 1/4 FBW-6506 470501
3/4 .005 .75 1.14 1.5 .50 +.15/-37 1/4 FBW-6510 470502

1 .005 1.00 1.44 2.0 .75 +.20 / -.50 1/2 FBW-6513 470503
1-1/4  .006 1.25 1.77 2.0 .75 +.20/ -.50 1/2 FBW-6518 470504
1-12  .006 1.50 2.16 2.0 .75 +.20 / -.50 1/2 FBW-6522 470505
2 .006 2.00 2.60 2.0 .75 +.20/ -.50 1/2 FBW-6528 470506
2-12  .006 2.50 3.14 25 .75 +.25/ -.62 1 FBW-6532 470507
3 .008 3.00 3.74 3.0 1.00 +.30/-75 1 FBW-6536 470508
3-1/2  .008 3.50 4.32 35 1.00 +.35/-.87 1 FBW-6540 470509
4 .008 4.00 4.91 4.0 1.00 +.40/-1.00 2 FBW-6544 470510
4-1/2  .008 4.50 5.52 4.0 1.00 +.40/-1.00 2 FBW-6548 470511
5 .008 5.00 6.03 5.0 1.00 +.50/-1.25 2 FBW-6552 470512
6 .010 6.00 7.03 5.0 1.25 +.50/-1.25 2 FBW-6557 470513
8 .012 8.00 9.29 6.0 1.25 +.60 / -1.50 3 FBW-6564 470514

1 Axial deflection approximately +10% and -25% of live length. Lateral deflection approximately 10% of live length.

Note:
B Longer length flexible hose available in Section 3, Roughing Components

MDC PRECISION www.mdcprecision.com Phone 800-443-8817 137




Weldable Components

Elbows

W 3/4" through 4" sizes

45° with Tangents B Radiussed tube
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NOMINAL TUBE TUBE WT PART
SIZE A 0.D. WALL LB NUMBER

3/4 .76 .75 .035 1/4 075-45L-NF 403515
1 1.19 1.00 .065 1/4 100-45L-NF 403516
1-1/2 1.62 1.50 .065 1/4 150-45L-NF 403521
2 2.31 2.00 .065 3/4 200-45L-NF 403517
2-1/2 3.00 2.50 .065 1 250-45L-NF 403523
3 3.68 3.00 .065 2 300-45L-NF 403524
4 4.81 4.00 .083 3 400-45L-NF 403525

n n H
90 Degree : g/4 ) through 10_ sizes
adiussed or mitered
tube
T
ft— A —] fe—— A ——|
NOMINAL BEND TUBE TUBE wr
SIZE TYPE 0.D. WALL A LB NUMBER
3/4 RADIUS .75 .035 1.13 1/4 075-2L-NF 403500
1 RADIUS 1.00 .065 1.50 1/4 100-2L-NF 403511
1-1/2 RADIUS 1.50 .065 2.25 1/2 150-2L-NF 403502
2 RADIUS 2.00 .065 3.00 12 200-2L-NF 403503
2-1/2 RADIUS 2.50 .065 3.75 3/4 250-2L-NF 403504
3 RADIUS 3.00 .065 4.50 1-1/2  300-2LR-NF 403512
3 MITER 3.00 120 3.15 2 300-2LM-NF 403505
4 RADIUS 4.00 .083 6.00 4 400-2LR-NF 403513
4 MITER 4.00 120 4.87 4-1/2  400-2LM-NF 403506
5 MITER 5.00 120 4.47 5 500-2LM-NF 403507
6 RADIUS 6.00 109 9.00 8 600-2LR-NF 403514
6 MITER 6.00 120 6.06 8 600-2LM-NF 403508
8 MITER 8.00 120 7.50 13 800-2LM-NF 403509
10 MITER 10.00 120 9.50 19 1000-2LM-NF 403510
m Phone 800-443-8817 www.mdcprecision.com MDC PRECISION
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