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bUTTWELD fittings
Sizes 1/2'' to 10''

Series 23
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MKS Series 23 is a family of buttweld vacuum fittings 
manufactured by MKS Instruments, Inc. They are designed 
to be used in conjunction with the full line of ISO-Universal, 
ISO-KF and CF UHV flanges, and are easily welded to 
the flanges or each other during on-site installation. All 
components are made of type 304 stainless steel and are 
specifically prepared for use in high vacuum process or 
UHV applications.

Applications
Vacuum buttweld fittings are designed to be used in any 
vacuum applications where minimizing the number of 
sealed joints is critical. 

•	 Semiconductor wafer fabrication areas for remote 	 	
	 installations and below a raised floor 

•	 Permanent house vacuum lines

•	 Vacuum utility lines for vacuum fixtures

•	 High temperature lines

•	 Burn box exhaust lines

Component Construction
The Series 23 components are constructed of 304 or 
304L welded, drawn, and annealed stainless steel tubing. 
(316L is available on request.) For most vacuum process 
applications, this provides the best combination of the 
following critical features:

•	 Low outgassing under vacuum

•	 Chemically resistant

•	 Annealed for consistent leak free welding

•	 Minimized corrosion concentration points

•	 Good availability

•	 Cost consistent with the above requirements

Each component is fabricated using pulled port and 100% 
penetration TIG weld techniques. All welded components 
are leak free, carefully cleaned for high vacuum use and 
then packaged to remain clean until the time of installation.

Installation
Series 23 fittings are designed to be welded using 
techniques preferred for vacuum applications. These 
techniques include internal (socket type) welding and 
external buttwelding. The most commonly used type of 
weld for high vacuum applications is a TIG (Tungsten 
Inert Gas) fusion weld, preferably without filler rod. For the 
best results, remove components from packaging in clean 
conditions during installation. Handle the components with 
clean gloves and equipment in the absence of any fibers, 

fingerprint oils, or other greases. If these precautions 
are taken, the weld is more likely to be leak free and the 
integrity of the vacuum surface will remain intact and ready 
for use.

General hints for good vacuum welds include:

1.	Always start with clean and properly weld prepped 		
	 components.

2.	For internal welds, minimize warping by using only 		
	 enough heat for 60-75% penetration.

3.	For external buttwelds, make sure they are 100% 		
	 penetration with no internal cracks or crevices.

4.	Do not weld internally then externally around the entire 	
	 circumference of the fittings.

5.	Make sure there is little or no gap between pieces to be 	
	 welded.

6.	Ensure that all surfaces affected by the heat of the weld, 	
	 especially the vacuum side, are purged properly with 	
	 inert gas.

For more details on TIG and other vacuum joining 
methods, contact MKS in Boulder, CO.

CAD Drawings
CAD drawings for the Series 23 buttweld line can be 		
downloaded from our website at: https://www.mksinst.com/ 
product/category.aspx?CategoryID=157. From there, select 
the appropriate fitting and click to download the file. The 
drawings are available in *.DWG format and *.DXF format.

Ordering Information
To obtain delivery, technical, or applications 		
information, contact MKS at (800) 345-1967 (US only) or 
(303) 449-9861. Or visit our website at www.mksinst.com.



Ordering Information

 90° Elbow                                                                                                                                      in.

OD
Wall

Thickness
A Part Number

0.50

0.75

1.00

1.50

2.00

2.50

3.00

4.00

4.00

6.00

.065

.065

.065

.065

.065

.065

.065

.065

.083

.083

0.75

1.13

1.52

2.25

3.00

3.75

4.50

6.00

6.00

9.00

1002390050

1002390075

1002390100

1002390150

1002390200

1002390250

1002390300

1002390401

1002390400

1002390600

OD

A

Add “MP” to the part number for mechanically polished fittings, e.g., 1002345WT100MP.  					   
All elbows have an industry standard radius of 1.5 times the OD.  
*Tangents are welded on.

 90° Elbow with Tangents                                                                                                               in.

OD
Wall

Thickness
A B Part Number

0.75

1.00

1.50

2.00

2.50

3.00

4.00

4.00

6.00

.065

.065

.065

.065

.065

.065

.065

.083

.083

1.42

2.06

2.94

4.06

5.19

6.31

8.31

8.31

12.60

0.29

0.56

0.69

1.06

1.44

1.81

2.31

2.31

3.60*

1002390WT075

1002390WT100

1002390WT150

1002390WT200

1002390WT250

1002390WT300

1002390WT401

1002390WT400

1002390WT600

A

B

B

OD

 45° Elbow with Tangents                                                                                                               in.

OD
Wall

Thickness
A B Part Number

0.75

1.00

1.50

2.00

2.50

3.00

4.00

4.00

6.00

.065

.065

.065

.065

.065

.065

.065

.083

.083

0.76

1.19

1.63

2.31

3.00

3.69

4.81

4.81

7.33

0.30

0.56

0.69

1.07

1.44

1.82

2.33

2.33

3.60

1002345WT075

1002345WT100

1002345WT150

1002345WT200

1002345WT250

1002345WT300

1002345WT401

1002345WT400

1002345WT600

A

OD
A

B

B

 45° Elbow                                                                                                                                      in.

OD
Wall

Thickness
A Part Number

0.50

0.75

1.00

1.50

2.00

2.50

3.00

4.00

4.00

6.00

.065

.065

.065

.065

.065

.065

.065

.065

.083

.083

0.31

0.47

0.62

0.93

1.24

1.56

1.86

2.49

2.49

3.75

1002345050

1002345075

1002345100

1002345150

1002345200

1002345250

1002345300

1002345401

1002345400

1002345600

A

A

OD



 4-Way Cross                                                                                                                                 in.

OD
Wall

Thickness
A Part Number

0.50

0.75

1.00

1.50

2.00

2.50

3.00

4.00

6.00

.065

.065

.065

.065

.065

.065

.065

.065

.083

0.75

1.88

1.88

2.25

3.00

3.00

3.25

3.88

5.00

100234X050

100234X075

100234X100

100234X150

100234X200

100234X250

100234X300

100234X400

100234X600
A

A

OD

 Tee                                                                                                                                                in.

OD
Wall

Thickness
A Part Number

0.50

0.75

1.00

1.50

2.00

2.50

3.00

4.00

6.00

.065

.065

.065

.065

.065

.065

.065

.065

.083

0.75

1.88

1.88

2.25

3.00

3.00

3.25

3.88

5.00

10023T050

10023T075

10023T100

10023T150

10023T200

10023T250

10023T300

10023T400

10023T600

A

A

OD

B

AW1

OD

W2

 Reducing Tee                                                                                                                                in.

OD
Wall

Thickness A B Part Number
W1 W2

1.00 x 0.50

1.00 x 0.75

1.50 x 0.50

1.50 x 0.75

1.50 x 1.00

2.00 x 0.50

2.00 x 0.75

2.00 x 1.00

2.00 x 1.50

2.50 x 0.75

2.50 x 1.50

2.50 x 2.00

3.00 x 0.75

3.00 x 1.50

3.00 x 2.00

3.00 x 2.50

4.00 x 0.75

4.00 x 1.50

4.00 x 2.00

6.00 x 0.75

6.00 x 1.50

6.00 x 4.00

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.083

.083

.083

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.083

1.88

1.88

2.25

2.25

2.25

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.25

3.25

3.25

3.25

3.88

3.88

3.88

5.00

5.00

5.00

1.00

2.00

1.25

2.25

2.25

1.50

2.50

2.50

2.50

2.75

2.75

3.25

3.00

3.00

3.50

3.25

3.50

3.50

3.50

4.50

4.50

4.88

10023100RT050

10023100RT075

10023150RT050

10023150RT075

10023150RT100

10023200RT050

10023200RT075

10023200RT100

10023200RT150

10023250RT075

10023250RT150

10023250RT200

10023300RT075

10023300RT150

10023300RT200

10023300RT250

10023400RT075

10023400RT150

10023400RT200

10023600RT075

10023600RT150

10023600RT400



Ordering Information

*Price per 10 foot length of tube

 Concentric Reducer                                                                                                                       in.

OD
Wall

Thickness
A Part Number

1.00 x 0.75
1.50 x 0.75

1.50 x 1.00

2.00 x 1.00

2.00 x 1.50

2.50 x 1.50

2.50 x 2.00

3.00 x 1.50

3.00 x 2.00

3.00 x 2.50

4.00 x 2.00

4.00 x 2.50

4.00 x 3.00

6.00 x 3.00

6.00 x 4.00

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.065

.083

1.37

2.38

2.38

2.38

2.38

2.38

2.38

3.63

3.63

3.63

3.63

3.63

3.63

9.00

9.00

10023100CR075

10023150CR075

10023150CR100

10023200CR100

10023200CR150

10023250CR150

10023250CR200

10023300CR150

10023300CR200

10023300CR250

10023400CR200

10023400CR250

10023400CR300

10023600CR300

10023600CR400

ODOD

A

 End Cap                                                                                                                                         in.

OD
Wall

Thickness
A Part Number

0.50

0.75

1.00

1.50

2.00

2.50

3.00

4.00

.065

.065

.065

.065

.065

.065

.065

.065

0.25

0.31

0.38

0.50

0.75

1.00

1.25

1.50

10023C050

10023C075

10023C100

10023C150

10023C200

10023C250

10023C300

10023C400

OD

A

 Tubing                                                                                                                                           in.

OD
Wall

Thickness
Part Number

0.50

0.75

1.00

1.50

2.00

2.50

3.00

4.00

4.00

6.00

8.00

10.00

.065

.065

.065

.065

.065

.065

.065

.065

.083

.083

.120

.125

100314300

100314301

100314303

100314305

100314306

100764506

100764508

100764510

100764511

100764516

100764520

100764525

OD



 Short Stub Braided Metal Hose                                                                                                      in.

OD
Static Bend 

Radius
A Part Number

0.75

0.75

0.75

1.00

1.00

1.00

1.50

1.50

1.50

2.00

2.00

2.00

2.50

2.50

2.50

3.00

3.00

3.00

4.00

4.00

4.00

2.50

2.50

2.50

3.00

3.00

3.00

5.00

5.00

5.00

6.00

6.00

6.00

7.50

7.50

7.50

8.75

8.75

8.75

10.00

10.00

10.00

10.00

20.00

40.00

10.00

20.00

40.00

10.00

20.00

40.00

10.25

20.25

40.25

10.25

20.25

40.25

10.25

20.25

40.25

10.25

20.25

40.25

100006287

100006288

100006289

100006290

100006291

100006292

100006293

100006294

100006295

100006296

100006297

100006298

100006299

100006300

100006301

100006302

100006303

100006304

100006305

100006306

100006307

A

OD

Wall Thickness
.065”

 Long Stub Braided Metal Hose                                                                                                      in.

OD
Static Bend 

Radius
A

Part Number
0.75

0.75

0.75

1.00

1.00

1.00

1.50

1.50

1.50

2.00

2.00

2.00

2.50

2.50

2.50

3.00

3.00

3.00

4.00

4.00

4.00

2.50

2.50

2.50

3.00

3.00

3.00

5.00

5.00

5.00

6.00

6.00

6.00

7.50

7.50

7.50

8.75

8.75

8.75

10.00

10.00

10.00

10.50

20.50

40.50

12.00

22.00

42.00

12.00

22.00

42.00

12.25

22.25

42.25

13.25

23.25

43.25

13.25

23.25

43.25

13.45

23.45

43.45

100006313

100006314

100006315

100006316

100006317

100006318

100006319

100006320

100006321

100006322

100006323

100006324

100006325

100006326

100006327

100006328

100006329

100006330

100006331

100006332

100006333

A

OD

Wall Thickness
.065”



Numerical Listing

100006287	 Short Stub Braided Metal Hose 	 0.75'' OD x 10'' L
100006288	 Short Stub Braided Metal Hose	 0.75'' OD x 20'' L
100006289	 Short Stub Braided Metal Hose	 0.75'' OD x 40'' L
100006290	 Short Stub Braided Metal Hose	 1.0'' OD x 10'' L
100006291	 Short Stub Braided Metal Hose	 1.0'' OD x 20'' L
100006292	 Short Stub Braided Metal Hose	 1.0'' OD x 40'' L
100006293	 Short Stub Braided Metal Hose	 1.5'' OD x 10'' L
100006294	 Short Stub Braided Metal Hose	 1.5'' OD x 20'' L
100006295	 Short Stub Braided Metal Hose	 1.5'' OD x 40'' L
100006296	 Short Stub Braided Metal Hose	 2.0'' OD x 10.25'' L	
100006297	 Short Stub Braided Metal Hose	 2.0'' OD x 20.25'' L
100006298	 Short Stub Braided Metal Hose	 2.0'' OD x 40.25'' L
100006299	 Short Stub Braided Metal Hose	 2.5'' OD x 10.25'' L
100006300	 Short Stub Braided Metal Hose	 2.5'' OD x 20.25'' L
100006301	 Short Stub Braided Metal Hose	 2.5'' OD x 40.25'' L
100006302	 Short Stub Braided Metal Hose	 3.0'' OD x 10.25'' L
100006303	 Short Stub Braided Metal Hose	 3.0'' OD x 20.25'' L
100006304	 Short Stub Braided Metal Hose	 3.0'' OD x 40.25'' L
100006305	 Short Stub Braided Metal Hose	 4.0'' OD x 10.25'' L
100006306	 Short Stub Braided Metal Hose	 4.0'' OD x 20.25'' L
100006307	 Short Stub Braided Metal Hose	 4.0'' OD x 40.25'' L

100006313	 Long Stub Braided Metal Hose	 0.75'' OD x 10.5'' L	
100006314	 Long Stub Braided Metal Hose	 0.75'' OD x 20.5'' L	
100006315	 Long Stub Braided Metal Hose	 0.75'' OD x 40.5'' L	
100006316	 Long Stub Braided Metal Hose	 1.0'' OD x 12'' L
100006317	 Long Stub Braided Metal Hose	 1.0'' OD x 22'' L
100006318	 Long Stub Braided Metal Hose	 1.0'' OD x 42'' L
100006319	 Long Stub Braided Metal Hose	 1.5'' OD x 12'' L
100006320	 Long Stub Braided Metal Hose	 1.5'' OD x 22'' L
100006321	 Long Stub Braided Metal Hose	 1.5'' OD x 40'' L
100006322	 Long Stub Braided Metal Hose	 2.0'' OD x 12.25'' L	
100006323	 Long Stub Braided Metal Hose	 2.0'' OD x 22.25'' L
100006324	 Long Stub Braided Metal Hose	 2.0'' OD x 42.25'' L
100006325	 Long Stub Braided Metal Hose	 2.5'' OD x 13.25'' L
100006326	 Long Stub Braided Metal Hose	 2.5'' OD x 23.25'' L
100006327	 Long Stub Braided Metal Hose	 2.5'' OD x 43.25'' L
100006328	 Long Stub Braided Metal Hose	 3.0'' OD x 13.25'' L
100006329	 Long Stub Braided Metal Hose	 3.0'' OD x 23.25'' L
100006330	 Long Stub Braided Metal Hose	 3.0'' OD x 43.25'' L
100006331	 Long Stub Braided Metal Hose	 4.0'' OD x 13.45'' L	
100006332	 Long Stub Braided Metal Hose	 4.0'' OD x 23.45'' L	
100006333	 Long Stub Braided Metal Hose	 4.0'' OD x 43.45'' L	

10023100CR075	 Concentric Reducer		  1.0 x.75	

10023100RT050	 Reducing Tee		  1.0 x 0.50
10023100RT075	 Reducing Tee		  1.0 x 0.75	

10023150CR075	 Concentric Reducer		  1.5 x .75	
10023150CR100	 Concentric Reducer		  1.5 x 1.0
	
10023150RT050	 Reducing Tee		  1.5 x 0.50	
10023150RT075	 Reducing Tee		  1.5 x 0.75	
10023150RT100	 Reducing Tee		  1.5 x 1.00

10023200CR100	 Concentric Reducer		 2.0 x 1.0
10023200CR150	 Concentric Reducer		 2.0 x 1.5

10023200RT050	 Reducing Tee		  2.0 x 0.50	
10023200RT075	 Reducing Tee		  2.0 x 0.75	
10023200RT100	 Reducing Tee		  2.0 x 1.00	
10023200RT150	 Reducing Tee		  2.0 x 1.50	

10023250CR150	 Concentric Reducer		 2.5 x 1.5	
10023250CR200	 Concentric Reducer		 2.5 x 2.0	

10023250RT075	 Reducing Tee		  2.5 x 0.75	
10023250RT150	 Reducing Tee		  2.5 x 1.50	
10023250RT200	 Reducing Tee		  2.5 x 2.00	

10023300CR150	 Concentric Reducer		 3.0 x 1.5	
10023300CR200	 Concentric Reducer		 3.0 x 2.0	
10023300CR250	 Concentric Reducer		 3.0 x 2.5	

10023300RT075	 Reducing Tee		  3.0 x 0.75	
10023300RT100	 Reducing Tee		  3.0 x 1.00	  
10023300RT150	 Reducing Tee		  3.0 x 1.50	
10023300RT200	 Reducing Tee		  3.0 x 2.00	
10023300RT250	 Reducing Tee		  3.0 x 2.50	

10023400CR200	 Concentric Reducer		 4.0 x 2.0	
10023400CR250	 Concentric Reducer		 4.0 x 2.5	
10023400CR300	 Concentric Reducer		 4.0 x 3.0	

10023400RT075	 Reducing Tee		  4.0 x 0.75	
10023400RT100	 Reducing Tee		  4.0 x 1.00	  
10023400RT150	 Reducing Tee		  4.0 x 1.50	
10023400RT200	 Reducing Tee		  4.0 x 2.0	

1002345050	 45° Elbow		  0.50''	  
1002345050MP	 45° Elbow, Mech. Polish	 0.50''	  
1002345075	 45° Elbow		  0.75''	  
1002345075MP	 45° Elbow, Mech. Polish	 0.75''	  
1002345100	 45° Elbow		  1.00''	  
1002345100MP	 45° Elbow, Mech. Polish	 1.00''	  
1002345150	 45° Elbow		  1.50''	
1002345150MP	 45° Elbow, Mech. Polish	 1.50''	  
1002345200	 45° Elbow		  2.00''	  
1002345200MP	 45° Elbow, Mech. Polish	 2.00''	  
1002345250	 45° Elbow		  2.50''	  
1002345250MP	 45° Elbow, Mech. Polish	 2.50''	  
1002345300	 45° Elbow		  3.00''	  
1002345300MP	 45° Elbow, Mech. Polish	 3.00''	  
1002345400	 45° Elbow		  4.00''	  
1002345400MP	 45° Elbow, Mech. Polish	 4.00''	  
1002345401	 45° Elbow		  4.00''	
1002345401MP	 45° Elbow, Mech. Polish	 4.00''	
1002345600	 45° Elbow		  6.00''	  
1002345600MP	 45° Elbow, Mech. Polish	 6.00''



Numerical Listing

MKS Instruments, Inc.		
Global Headquarters 
2 Tech Drive, Suite 201  
Andover, MA 01810

Tel:	 978.645.5500			 
Tel:	 800.227.8766 (in USA) 
Web:	 www.mksinst.com

MKS Instruments, Inc.			 
Integrated Process Solutions
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1002345WT075	 45° Elbow w/ Tangents 	 0.75''	
1002345WT075MP	 45° Elbow w/ Tangents, Mech. Polish	 0.75''	
1002345WT100	 45° Elbow w/ Tangents	 1.00''	
1002345WT100MP	 45° Elbow w/ Tangents, Mech. Polish	 1.00''	
1002345WT150	 45° Elbow w/ Tangents	 1.50''	
1002345WT150MP	 45° Elbow w/ Tangents, Mech. Polish	 1.50''	
1002345WT200	 45° Elbow w/ Tangents	 2.00''	
1002345WT200MP	 45° Elbow w/ Tangents, Mech. Polish	 2.00''	
1002345WT250	 45° Elbow w/ Tangents	 2.50''	
1002345WT250MP	 45° Elbow w/ Tangents, Mech. Polish	 2.50''	
1002345WT300	 45° Elbow w/ Tangents	 3.00''	
1002345WT300MP	 45° Elbow w/ Tangents, Mech. Polish	 3.00''	
1002345WT400	 45° Elbow w/ Tangents	 4.00''	
1002345WT400MP	 45° Elbow w/ Tangents, Mech. Polish	 4.00''	
1002345WT401	 45° Elbow w/ Tangents	 4.00''	
1002345WT401MP	 45° Elbow w/ Tangents, Mech. Polish	 4.00''	
1002345WT600	 45° Elbow w/ Tangents	 6.00''	
1002345WT600MP	 45° Elbow w/ Tangents, Mech. Polish	 6.00''	

100234X050	 4-Way Cross, Buttweld	 0.50''	
100234X075	 4-Way Cross, Buttweld	 0.75''	
100234X100	 4-Way Cross, Buttweld	 1.00''	
100234X150	 4-Way Cross, Buttweld	 1.50''	
100234X200	 4-Way Cross, Buttweld	 2.00''	
100234X250	 4-Way Cross, Buttweld	 2.50''	
100234X300	 4-Way Cross, Buttweld	 3.00''	
100234X400	 4-Way Cross, Buttweld	 4.00''	
100234X600	 4-Way Cross, Buttweld	 6.00''	

10023600CR300	 Concentric Reducer	 6.0 x 3.0	
10023600CR400	 Concentric Reducer	 6.0 x 4.0

10023600RT075	 Reducing Tee	 6.0 x 0.75
10023600RT150	 Reducing Tee	 6.0 x 1.50	
10023600RT400	 Reducing Tee	 6.0 x 4.00	

1002390050	 90° Elbow	 0.50''	
1002390050MP	 90° Elbow, Mech. Polish	 0.50''	
1002390075	 90° Elbow	 0.75''	
1002390075MP	 90° Elbow, Mech. Polish	 0.75''	
1002390100	 90° Elbow	 1.00''	
1002390100MP	 90° Elbow, Mech. Polish	 1.00''	
1002390150	 90° Elbow	 1.50''	
1002390150MP	 90° Elbow, Mech. Polish	 1.50''	
1002390200	 90° Elbow	 2.00''	
1002390200MP	 90° Elbow, Mech. Polish	 2.00''	
1002390250	 90° Elbow	 2.50''	
1002390250MP	 90° Elbow, Mech. Polish	 2.50''	
1002390300	 90° Elbow	 3.00''	
1002390300MP	 90° Elbow, Mech. Polish	 3.00''	
1002390400	 90° Elbow	 4.00''	
1002390400MP	 90° Elbow, Mech. Polish	 4.00''	
1002390401	 90° Elbow	 4.00''	
1002390401MP	 90° Elbow, Mech. Polish	 4.00''      

1002390600	 90° Elbow	 6.00''	
1002390600MP	 90° Elbow, Mech. Polish	 6.00''	

1002390WT075	 90° Elbow w/ Tangents	 0.75''	
1002390WT075MP	 90° Elbow w/ Tangents, Mech Polish	 0.75''	
1002390WT100	 90° Elbow w/ Tangents	 1.00''	
1002390WT100MP	 90° Elbow w/ Tangents, Mech Polish	 1.00''	
1002390WT150	 90° Elbow w/ Tangents	 1.50''	
1002390WT150MP	 90° Elbow w/ Tangents, Mech Polish	 1.50''	
1002390WT200	 90° Elbow w/ Tangents	 2.00''	
1002390WT200MP	 90° Elbow w/ Tangents, Mech Polish	 2.00''	
1002390WT250	 90° Elbow w/ Tangents	 2.50''	
1002390WT250MP	 90° Elbow w/ Tangents, Mech Polish	 2.50''	
1002390WT300	 90° Elbow w/ Tangents	 3.00''	
1002390WT300MP	 90° Elbow w/ Tangents, Mech Polish	 3.00''	
1002390WT400	 90° Elbow w/ Tangents	 4.00''	
1002390WT400MP	 90° Elbow w/ Tangents, Mech Polish	 4.00''	
1002390WT401	 90° Elbow w/ Tangents	 4.00''	
1002390WT401MP	 90° Elbow w/ Tangents, Mech Polish	 4.00''	
1002390WT600	 90° Elbow w/ Tangents	 6.00''	
1002390WT600MP	 90° Elbow w/ Tangents, Mech Polish	 6.00''	

10023C050	 End Cap	 0.50''	  
10023C075	 End Cap	 0.75''	  
10023C100	 End Cap	 1.00''	  
10023C150	 End Cap	 1.50''	  
10023C200	 End Cap	 2.00''	  
10023C250	 End Cap	 2.50''	  
10023C300	 End Cap	 3.00''	  
10023C400	 End Cap	 4.00''	  

10023T050	 Tee	 0.50''	
10023T075	 Tee	 0.75''	
10023T100	 Tee	 1.00''	
10023T150	 Tee	 1.50''	
10023T200	 Tee	 2.00''	
10023T250	 Tee	 2.50''	
10023T300	 Tee	 3.00''	
10023T400	 Tee	 4.00''	
10023T600	 Tee	 6.00''	

100314300	 Tubing/per 10 foot	 0.50''	
100314301	 Tubing/per 10 foot	 0.75''                      
100314303	 Tubing/per 10 foot	 1.00''                      
100314305	 Tubing/per 10 foot	 1.50''                     
100314306	 Tubing/per 10 foot	 2.00''                     
100764506	 Tubing/per 10 foot	 2.50''                    
100764508	 Tubing/per 10 foot	 3.00''                      
100764510	 Tubing/per 10 foot	 4.00''                      
100764511	 Tubing/per 10 foot	 4.00''                      
100764516	 Tubing/per 10 foot	 6.00''                      
100764520	 Tubing/per 10 foot	 8.00''                   
100764525	 Tubing/per 10 foot	 10.00''



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




