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NOTICE 

SINCE METAL BELLOWS CORP. IS NOT 
SUPERVISING OR PERFORMING THE 
INSTALLATION, METAL BELLOWS CORP.  
CANNOT BE HELD RESPONSIBLE FOR 
DAMAGE RESULTING FROM IMPROPER 
HANDLING AND INSTALLATION.
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1.0 SCOPE 

This document presents the instructions and information for installation, 
inservice inspection, site storage and handling requirements for Flexible 
Metal Instrument Hose Assembly per ASME Section III, Class 2, hereinafter 
referred to as the "Hose Assembly U, Metal Bellows Corporation (MBC) 
P/N 73989.  

2.0 APPLICABLE DOCUMENTS 

2.1 Metal Bellows Corporation 

73989 Drawing, Hose Assembly - Flexible Metal Per ASME 
Section In, Class 2.  

CR 429 Allowable Installation Configuration for Metal Bellows 
Corporation No. 73989 - Flexible Metal Hose Assembly.  

3.0 DESCRIPTION 

The hose assbmbly is an all metal constructed conifiguration with a 
flexible convoluted interior wall, a braided exterior and containing tube 
ends. The flexible section of the hose assembly is a nominal 0.44 inch 
inside diameter, 0. 81 outside diameter and approximately 36. 00 inches 
long. The ends are 0. 500 outside diameter tubing of 0. 095 inch wall 
thickness, approximately 2. 38 inches long with a total free length of 
approxinmately 42. 2 inches. The hose assembly is shown in Figure 1.  

3.1 DO 

A. DO - READ INSTRUCTION MANUAL PRIOR TO INSTALLATION.  
For additional copies of manual call Metal B3ellows Corporation 
at (213) 341-4900, or write 20960 Knapp Street, Chatsworth, CA 91311.  

B. DO - PROTECT HOSE ASSEMBLY FROM DIRT, WELD SPLATTER, 

ETC.  

C. DO - REPLACE HOSE ASSEMBLY IF BRAID APPEARS DAMAGZD.  

D. DO - WELD ROOT VALVE TO PROCESS PIPE FIRST.  

E. DO - INSTALL HOSE AS THE LAST OPERATION.  

3.2 DON'T 

A. DON'T - CRIMP OR BEND HOSE ASSEMBLY SHARPLY.  

B. DON'T - CRUSH HOSE ASSEMBLY.  

C. DON'T - INSTALL WITH END TO END TWIST (TORSION)

D. DON'T - WELD ROOT VALVE TO HOSE FIRST.
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4.0 INSTRUCTION FOR INSTALLATION 

A. The allowable installation configurations for MBC P/N 73989, shown 
in Figure 1, is presented in MBC report CR 429, enclosed heroin 
as Attachment I.  

B. Hose ends must be in the same spatial plane.  

C. MJ1C recommends that root valve be installed upstream of hose 
(Not required by ASME Code except where hose attaches to class 
I piping or pressure vessel).  

D. The hose assembly should be installed as the final component 
in the pressure system to minimize possible damage.  

E. Any deviation from the recommended practice of this document should 
be addressed to Metal Bellows Corporation for approval and/or 
additional instructions.  

4. 1 Installation 

4.1.1 Non-Welded End 

MEC recommendo the utilization of a three degree restraint tubing clamp, 
J. C. White Company or equivalent, on the tube end between the flexible 
section and the tube connection on all non-welded installation, as shown 
in Figure ?. (M]3C has not performed any qualification testing on u evlag.  
type coupling) 

4. 1. 2 Welled End 

MBC recommends a maximum length of " 1, " inches of unsupported tubing 
to the first clamp for all welded installation, as shown in Figuris 3 & 4.  
This length is provided to ensure that the tube bending stresses at the 
first anchor caused by the hose imposed loads will meet the requirements 
of ASME Sectio- III Paragraph NC3650 and that the natural fruriency 
of the system those and unsupported tubing) will be above 33 tin.  

4.1. 3 Procedure 

4. 1. 3. 1 Semi-Welded Installation ( siure 2) 

A. Select the desired installation configuration that best meets motion 
and envelope requirements from those listed in CIH 429. These 
configurations may be in any spatial plane and if possible, should be 
one of the configurations that has an asterick (*) along the loft hand 
column.

B. Install root valve (if used) to process pipe or pressure vessel.
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5.3 Physical 

The hose assembly shall be physically examined for any permanent 
damage to the cuter braid from improper handling and/or excersive 
bending. D4B' recommends replacement of the hose assembly if there 
is any evidence of broken or cut wires, bent or creased wire, braid 
bulging, or braid strand separa.tion. Typical braid damage as caused 
by banding the hose very sharply (Centerline bend radius lesi then 
3. 0 in. ) then bending back straight, is shown in Figure 5.  
ANY HOSE ASSEMBLY IN QUESTION, SHOULD BE RETURNED TO 
MBC FOR EVALUATION AND/OR REiURt SHMENT, 

5.4 Testing 

After installation, the hose pipe system shall be hydrostatic tested to 1. 5 times design operating pressure and examined per the requirements 
of NC 6000. During this test the hose and braid shall be observed to 
see if any water will leak, seep or flow thru the pervious braid cover 
i' a leak occurs.  

The inspector shall be within 3 feet of hose, or equivalent with optical amplificaticn, to verify no moisture is on braid dui to leakage.  

5. 5 Inservice Inspection 

In nddition to the inservice insn.-etinn progra'M rcquiircrl hy th1- .* pl'ical.,.  
ASME Code, and at the same time, each hose shall be visually inspected for any evidence of braid damage as noted in Paragraph 5. 3. Inspector 
performing the examination shall be within 3 feet of the hose, or equivalent ditancc with optical amplification. Any hose in question shall he replaced.  

6.0 SITE STORAGE AND HANDLING 

6.1 Site Storage 

The hose asaemnbly ends are closed wit.. suitable covers or plugs, 
sealed with pressure sensitive tape, sealed in a single 6 mil polyethelene bag and shipped in a normal fiberboard box of a maximum of ten (10) per box. The hose assemblies shall be kept in their shipping conditim until ready for installation. The hose assembly is not effected by the storage environment; therefore, no additional precaution is required.  

6.2 Handling 

The hose assembly weighs approximately two (2) pounds; therefore, it can easily be handled by one person. No special equipment, lifting mechanisms and/or restraints are required. The hose assembly shall be supported at both ends when in the horizontal axis. Handling of the houc asscmnbly in the horizontal axis at one end only with additional motion and/or whipping action could cause pormant deformation and result in reduced life.
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Handling. Con't

The home assembly is a stainless steel welded configuration; 
therefore, no calibration, replacement of parts, lubrication, or any 
type of maintenance is required except noted inservice inspection.

6. z
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INSTALLED 
PER CR 429

(. 38 REF.  

-- (1. 00o .

THREE DEGREE 
RESTRAINT CLAMP 
(CUSTOMER FURNISHED)

1--73989 
HOSE ASSEMBLY

-SWAGE FITTING OR 
NON WELDED EQUIVALENT 
(CUSTOMER FURNISHED)

L--ROOT VALVE 
(CUSTOMER FURNISH] 

ADAPTOR (IF REQUIRE.) 

(CUSTOMER FURNISHED)

SEMI-WELDED INSTALLATION 

FIGURE 2

' •
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- RECOMMENDED 

-STD COUPLING 
OR ADAPTOR 
(CUSTOMER FURNISHED) 

- THREE DEGREE 
REST AINT CLAMP 
(CUSTCMEI FURNISHED)

~*- h 

I

m ,,

--



INSTALLED 
LENGTH PER CR 429 

ANTI-TORQUE LINES-

73989 
HOSE ASSEMBLY

-STD COUPLILNG 
OR ADAPTOR 
(CUSTOMER FURNISHED 

THREE DEGREE 
RESTRAINT CLAMP 
(CUSTOMER FURNBHED

WELDED INSTALLATION 

FIGURE 4

HOSE 
CONNECTING 
LNE "-T " 

3/8 DIA X.090 

12 DIAX. 093 

3/4 DIA X ,125 

1/2 IPS SCH 40 

3/4 IPS SCH 40 

1 IPS SCH 40 r

L.-ROOT VALVE 
(CUSTOMER FURNISHE 

AJAPTOR (IF REQUIRED) 
I I

RECOMMENDED

:.  

) 

6.  

'4

·- ·
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PE.RMANENTI.Y DAMAGED HOSE ASSEMBLY 

FIGURE 5



MEtAL uS h CORPORATION 
CHATSWO TH. CALIFORNIA

ATTACAMENT I 

CR 429 

ALLOWABLE INSTALLATION CONFIGURATION 

FOR 

METAL BELLOWS CORPORATION PART NO. 73989 

FLEXIBLE METAL HOSE ASSEMBLY

I 73969
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4.1.3.1 Semi-Welded Installation (Figure 2) Con't 

C. Install balance of -ping or tubing system on opposite side of hose.  

D. Prior to welding, inspect the installatlon to verify that the end points 
are within a tolerance of * 0. 50 of the selected configuration listed 
in CR 429 (See Figure 2 of where to measure). Hose end center
line s must lie in the same plane, 

E. After the installation configi-.ation has been verified, Insert one end 
of the hose assembly into the root valve connection (or mating 
connection). Rotate hose, if necessary so that when completely 
installed, both alignment lines are visible to check alignment per 
Paragraph 5.1. Secure this end in position by a (minimum) of four 
approximately equally spaced tack welds.  

F. Install the opposite . i loosely in the three degree restraint clamp, 
with no twist in the hc.je assembly.  

G. Weld the end of the hose assembly in place at the root valve (or 
mating connection).  

II. With the end of the hose loosely in the three degree restraint clamp, 
hold the hose assembly in the center of the fle.. hose and rapidly 
shake the hose several times, allowing the hose assembly to relax 
to eliminate any twist. If necessary, hold the hose in the installed 
position with one finger and tighten the clamp, securing t0,i" %.l in 
position.  

I. Install the swaged fitting (or connection) over the end of the hose 
assembly, wvhile torquing the fitting, obscrvw the und sof tht, llcxiblt 
hose, in particular the anti-torque line, to assure that no twist has 
been trrnsmittcd to the hose assembly.  

4.1. 3.2 Welded Installation (Fifure 3) 

A. Select the desired installation configuration that best meets motion 
and envelope requirements from those listed in CR 429. These 
configurations may be in any spatial plane and if possible, should be 
one of the configurations that has an asterick (*) along the left hand 
column.  

B. Install root valve (if used) to process pipe or pressure vessel.  

C. Install balance of piping or tubing system on opposite side of hose.  

D. Prior to welding, inspect the installation to verify that the end pcints 
are within a tolerance of * 0. SO of the selected configuration listed in 
CR 429 (See Figure 3 or 4 of where to measure). Hoac end cents,-r'i,'• 
must lie in the same plane.
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4.1.3.2 Welded Installation (Figure 3) Con't 

E. After the installation configuration has been verified, insert one end 
of the hose assembly into the root valve connection (or mating 
connection) rotate hose, if necessary so that when completely installed, 
both alignmant lines are visible to check alignment per Paragraph 5.1.  
Secure this end in position by a (minimum) of four approximately 
equally spaced tack welds.  

F. Place opposite end of hose in Its mating coupling with one hand and 
with the other hand rapidly shake the hose several inches several 
times to relax hose and eliminate any twist.  

G. Hold the hose assembly in the installed position with one finger allowing 
the hose assembly to remain relaxed to eliminate any twist, then 
secure this end lu postlon with (minimum) four approximately equally 
spaced tack welds.  

H. Weld both ends of the hose assembly in position, welding shall proceed 
around the tube in the same direction on both ends of the hose 
assembly.  

5.0 INSPECTION 

5.1 Instnllttion 

Reverify the hose meets one of the installation configura*';-_ ::.sid in 
CR 429.  

The hose assnembly contains anti-torque indicator lines at each end on the 
ferrule. After installati:n, sight alurg indicator lines to verify that no 
excessive twist has beem imposed.  

If the torque lines can be visually observed to be mialigned, thin is 
considered excessive twist. Remove one end and reweld in accordance 
with applicable paragraph of Paragraph 4.1. 3.2 or loosen fitting and clamp 
and retighten per Paragraph 4.1. 3.1.  

5. 2 Examination 

All weluing performed shall be examined per the applicable requirements 
o NC 5000.


