STAINLESS STEEL
and BRONZE

BRAIDED
HOSE

&0 years ago (when the

writzr started), braided stainless

stes| hosa had baan In use for quits

some time, As | remember, there wara

onk a few major manufacturers. such as

Chicago Metal Hose and Anaconda. For the most

part, the smaller assembkers did not invest in the expar-

she squipment that formss straight tubing into the helical and

annular forms, and certainly not in the complex braiding equip-

ment. Thus the standards in the incustry ware maintained Ly the

majar firms,

While helical hoss (corrugations In a cortinuous helk) was still popur

lar, the movemeant toward annular cormigations (gach corrugation

independent as in sxpansion joints) was moving along rapldly,
bacause of lower stress and greater movement at a given pitch,

There wers two broad descriptions of annular hose, Open and Closs
pitch, that described the spacing of the comugations. In ganeral, opan
pitch was used in low pressure applications where the brald was not
required, and the hoss might be used to take up some axial expar-
sion as in disssl exhaust,

Close phched hoss was alWways usad for transverse moverment and
applications where the stainkess steel brald was required to control
thrust.

Close
Pitch

The comugatad hose provides flaxibility and preverts leakags, but has
virtualy no resistance to pressure thrust. In a solid piping system, thers
I no external thrust, as the pressure on the projctad arsa of the
Inside of the pipes is equalized by the two 2nds or bands In the plps.
The force is taken by the plpe wall Once a flexible hoss i insertad,
that capabilty 1s gone.



When fluid or gas pressurs is applied to 2ach corrugation,
it tends to open axdally, and this adds to the thnust of the
plpe area muttiplizd By the line pressurs, As the thrust pulls
on the anchored braid ends, the interwoven blas weave
applies Inward radial pressure to the corrugations as well
Prassure capablity 1s largaly a function of the braid. Whan
higher pressures are needad, i I3 seldom accomplished
Iy thicker tublng as you would loss flexibility, It is most
often accommodated by Increasing the strength of the
brald, using brald with heavier wire or tighter spacing
described as Double or Triple Brald or just multiple braid
layzrs, While brald angle Iz an influence, a quick comparl-
son of brald strength is to multiphy the wirs arsa by the total
numbzer of wires around the clreumrances,

Braided Hose for all

Prewxiira Applowlicts * Hose without braid

for diesal exhaust and
similar applications

Since the brald Is stretched taut by the prassure in the axial
direction and kept that way, hoses cannot accept axial
rnation. All flexibilty s at right angles to the axis, so the
hose flexes transversaly. Most machingry vibrates In a radh
al direction from the main shaft. Thersforz, the hoss should
ke installed paralel to the shaft for best parformance,
although it seldom is. it must be installed at a 90° angle to
the motion In expansion applications. When major motion
ocours In two planes, two hoses at right angles to 2ach
—~. Other are one way 1o
sohve the problem,

2 Parallel to Axis

imriiriys®
ansion not Parallal
Contraction to Vibration
Axis ANCHORS

A metallic hose offers more
bend resistance as the pres
sures Increases, The term “flaxi-
ble” means flaxure  without
fatigue rather than sasy flescurz, In
many applications the plpsling
rmust ba anchorzd Aght after the

Motion in
2 Planas:

hosa to force the hose to flax orthe hose serves litle pur
pose. For bast results, on2 near the hoss and the other
some distance away provide a better solutlon, as plps may
pivat through one anchor. Spacing between anchors s a
function of pipe diamster,
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While we have Influsnced speciications over the years,
our volumea had always been very low, because we wene
not competitve, That has changed.

In sstting standards for our new product rangs, ws wer
dismayed to find that the tarm "Close Fitch™ had almost
becoma meaningless. Competitive  terature doss  not
Inzlude the number of conugations per foot nor transvarss
stiffness. We are publishing pitch on all product pages and
transversa stifnesses on pages 5, 6,7 & 8, so this bulletin
begins to provide dirsction,

Do net be fooled by the salesman who bands a hose like
a med

When most people visualize a hoss flexing, the images Is
kending In an arc. Unfortunately, this Is nat true. When
flanged hoss s displaced, the rgid pipe flanges remain
parallel The hosa remains relatively straight at both ends
and takss an open “5" shaps batween the two ends, as
shown below. Nippled hosss act the same way.

F ey

“S" Shaped Hose
Cur hose has a safety factor of 4 times the rated pressune,
Whean comparing allowable oparating pressures with other

rranufacturars, ask for burst pressure, it may be they arz
working at a lower safety factor We prefer not to

All stalnkess stesl hose loses strength at higher tempera-
turzs, In the interests of safty and good enginesring, uss
the cormaction factors to lower ratings whien lines ars hot.

We arrvad at our standards of corrugations per foot by
buying samples from approxrmataly i of the well known
rranufacturars, The variation was more than a factor of two.
Cwr pitch matchas the best of the competitors. Some other
firns may have a tighter pitch, but our spacing ranks
among the “quality suppliers” and makes the hoss very
flescible,

The question comes up as to why others do not use a
tightar pitch. The answer Is the fewer the cormugations, the
shorter the length of the original tubing to arve at a fin-
ished length, and the faster the forming process. This
decreasas cost in direct proportion to the shorter liength of
the original fubing. Flexiblity suffers but the product s
cheapar




Cur sales reprasentatives already have a full skEad photo
comparing our bralded copper sweat end hosas with a
wll known competitor's as shown below.

Qur 4" Ive length Is 68% longer than their 23/8". We
stripped the brald and counted the corrugations. Thelr
product, sold as “close phched”, had 5 active corrugations.
We have 22 or 4.4 times as mary.

That Is why specifications and publishad Information ars
so Important. it is the end user's only protection.

Forthe past 50 years, we have basad our vibration control
rmourtings, hanger and pad recommeandations on figld
. Rubber expansion joints have bean tested
‘acoustically and constanth iImproved for reliablity. Since
propar selsmic restraint not only prevants property dam-
age but more Importartly saves lives, all of our sslsmic
products are destruction tested for confirmation after
design. Wa would not be Iving up to our selff iImposed
standands without the same Intenss engineering attantion
‘o Stalnkess Stesl Hoss.

Basad on vists o wa knew that very short hosa
lengths, the typlcal “plurnbers helper”, did nothing but pos-
sibly reduce misallgnment stress, Holding both 2nds of the
hoss provided a sense of equal vibration with no rrduction

from one end to the other. Bven double lengths seamed
to act about the same way.

11/2" x 9" Copper Fitted Hoses
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Experience always provides background for the naxt step,
In machinery vibration control a theorstical Isolator often
falled to perform becauss the structure was not as stiff as
the isolator. We solhed the problem by producing lsolators
with lower stiffnass than the structurs.

We start=d this study by calculating transverse schedule
40 plpe stiffness. This Is important as the hose faces this
resistance.

There arz many manuals that provide hose dasigns for
mizaligriment, misalignment and vibration amplitudes or
straight connectors for vibration only. Howsyver, we could
find na Information on the force required to move a hoss
transversaly— the key factor in selecting a hoss to reduce
vibration transmission.

Pipeline vibration reduction |s based on hoss length, pres-
sure and the bending resistance of the steel piping it is
attached to. While a vilbration amplituds of £1/8" would ba
unacceptably high, our study Is based on that displace-
ment as £/8" Is the Industries’ "Pump Connector” stare
dard. Whan comparing the stiffresses of straight plps
lzngths versus flexible hoses, f the flaxible hose has a
transverss stiffness greater than the plps it Is connected to,
therz s no reascn why i would reduce vibration transmis-
sion. Thers is the influence of the system's Inertia basad
on the mass provided by check and shutoff valves, strain-
ars, atc, as well as the mass of the plpe filled with watar
dirzctly aftar the flexible hoss, but that Is a variable, Whils
it must help, it s an unknown.

11/2" x 9" Cross Section of Copper Fitted Hoses
(Braid Removed to Reveal Active Comrugations)

22 Active
= Corrugations

Mason CPSB

Brand X



TEST DISCUSSION

Cur in house capabilty does not include dynamic measune-
ment  Howsver, the following static data is the first publicized
afternpt to measure displacement forces as a basis for specifi
catiors. Despliie recommendations to the contrary, the average
pump installation has the hoses installed vertically.

The disturing force |5 radial to the pump rotor Since the hoss
iz vertical, it is most effzctive when the unbalance Is pamlisl to
the floor and kast when the fores k& vertical, as the hose ks rigid
in that dirzction. Howsver, when the forzs s vertical, t Is push-
ing or pulling the rser and In genarmal the dser and header ans
sfiffer in that dirsction.

We continue to suggest two hoses at right angles to sach other,
orwhen only one hoss B used, Installed paralkel to the axls of
the pump, chiller compressor, et While proper suggestions,
we rReognize piping reetrictions often make it impossible.

The test results on pages 5 & 6 ane the forces required to dis-
place sfraight hose kengths 1Ve" at three common pressures,

provided by 10", & and & kengths of schedule 40 Stesl Fipe.

We used our computzrized Baldwin Uinversal Tester so we
could test two hoses In paralkel to prevent machine distortion.
Long kengths of plpes were boled to the flanges at each end
and gulded through righd rollers, so the flanges were held par
alel as in the field. Waler pressure was Introduced by a
hydraulic pump and measurements taken at 0, 50,100, 150, 200
and 260psl. All readings were divided by 2 for single hoss val
ues. Bince our hoses are all vary closs piichad and flexible, we
belleve competitive products would prove stiffer,

W testad a few hoses from the same lot and found variations,
Therafore, our tabulations are only In the order of magnituds,
We anticlpatad very large forces, but not as large as they
tumead out to be. Testing rig daflections lowemed the 12" dis-
placernant values, 12" and larger data was not usable, 127, 14"
ard 18" numbers are extrapolations, We are ebullding these
jlgs heavier and will pullish corrected test information in the
future. Similarly, very small sizes dropped below the testing

These forces are compared to the reslstance to e" movement  maching’s sensitivity, but they are in the proper disction.
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FFL 12 x 36 at 1" Offset




In addition to comugation count and configura-
tlon, Iive length rather than overall kength s the
stiffress control.  All of our tables Include this
information. We have kept nipples as short as
possible to maximize the flexible hoss portion,
but notice that a 172" x 61/2" MM has only 23/4"
of Ive kength, 11/4" x 812" only 314", 4" x 12"
only 5", That s why the forces nesdad to maove
thass "Pump Connactor” kengths are so exces-
sive. The Ive hose s so short that the connec-
tor has difficulty or finds & impossible to assume
the shaps shown in the certer photograph on
page 4.

The lengthe suggestad In our specifications
are basad on experience. The height of aquip-
mert moms controls the length of the rsars,
The pressure depends on the height of the
bullding. It is hard to visualze 1/2" through 27
threack:d hoses that would be connected to
pumps or othersquipment with long risers that
go to the calling. They might not be connect-
ad to rsers af al. Small lines seldom operate
at more than 150psl, because they sarvice low
bulldings. Therefore, wa are suggasting overall
24" lengths at 150psl. These salections show
the forces needad to flax the hosa are all balow
the stiffess of the pipe. The vibrating ensrgy
of srnall sized equipmeant is also lowsr and min-
Imizes rsk of serious transmission problams,

BALDWIN TESTER REPORT ON FORCE REQUIRED TO DISPLACE 1/2" - 4" NIPPLED HOSES 1/8"

RIS

ER

HEIGHT

The same logic applies to the 2 through 47 sizas If
we continue with the assumption that the pressuns
remains at 150psl. However, at 250psi, the hose
stiffess increases dramatically,. On o wirtualy all
rmajor profgcts, the spacifications allow for thread-
ad nipples only through 2" diameter. So while we
provide the force information for 21/2% 3" and 4"
threaded nipple ends, our rrcommendad langths
are based on flanged hoses In diameters of 2172
and larger.

We have included copper pips rather than ignaoring
it. Howsver, copper tubing Is bath light and soft.
Copper flexible hoses are petter suited to allowing
for thermal movement than reducing vibration,

Mowing on to the larger diameter 212" through 167,
we have to assume both higher pressures and
longer risers. Typlcally a 4" pipe &' long offers 90
Ibs resistance fo 18" movemeant. A 4" x 24" flangad
hose at 150 psl has a reslstance of 105 Ibs, so it s
too stiff. At 36" long, i drops to 50 |bs. and even at
280psl, 280 lbs, and still lower than the plps stiff
ness. This sort of comparison Is reascnable down
through the study, A 36" FF length s about as long
as practical because of vake helghts and other
problems. We are still synthasizing a great deal of
Information, so establishing one fied length of 337
for 22" through 16" diametsr appears to be a
proper enginesring cholce at this time rather than
an oversimplification.

Information provided as a general guide to magnitude

THREADED NIPPLE HOSES (Britlsh Units)

THREADED MIPPLE HDSES (Metric Unisy

Foes Reguired for 18" displacsment (Ibs) Fonza Aequirsd for 3nm displacsment (kg)
MM Length Co Hoses _Gtesl Pipa MN Ls Gtk Hoses Steal Pipe
Hose End  Live getions| Watsr Pressurs | Schaduls 40 il BN qutions| Watsr Pressurs | Schaculs 40
Dia. to End Length per (psi) Riser Length ffeet)| | mia” i End Length  per leglormt) Riser Length (m)
i) (im) (im) foot | 50 150 250 | & & 10 (mm) imm) (mm) meter| 3.4 103 172| 1.8 24 3§
e Bz 234 02 | 60 14.0 200 16 185 70 302 |27 64 6.1
2 12 B4 02 |08 08 10|05 02 01 16 305 290 302 |04 04 05| 23 08 05
iz 18 1414 g2 |10 10 10| lbe e bs 5 457 9882 302 |0 05 05| kg ky kg
1o D4 201 02 |03 04 O0F {6 EB10 14 302 |*01 02 b2
34 7 314 80 [100 180 250 20 178 83 262 | 45 82 113
a4 12 Bs 80 |15 25 &B |11 05 02 30 @05 210 262 |07 11 17| 08 02 01
34 18 1414 8D |04 20 40 |lbe e bs 30 457 952 D282 |02 08 18| kg kg kg
a4 24 o0l B0 |* — 18 1E 30 B0 514 282 [*_ 0B 07
7 8 3% 72 [130 30.0 500 2 208 ©5 238 | 50 138 227
i 15 Fas 72 |20 40 120|285 11 08 % G505 107 938 |0g 18 B4| 1.1 05 03
1 {8 13% 72 |05 15 25 |1bs e ba 35 457 340 236 |02 07 11| kg kg kg
1 24 {934 72 |0E 10 15 25 g0 502 238 |02 05 07
1174 Bz 3 67 | 50 110 180 a2 918 83 290 | 23 E0 &2
114 12 €3 &7 |35 16 20| & 24 13 45 @05 14 290 | 2 7 B| 27 1D OB
i 18 1984 67 |15 4 65|ie e ba as 457 234 200 | 1 2 3| kg kg kg
ila 54 18%s &7 | - BE &5 a2 B0 476 280 | - 1 B
12 @ 3% 63 |120 250 310 40 220 o5 207 | 64 113 141
{12 12 B34 63 | 20 B0 05| @ 4 B 40 305 171 207 | © =¥ 48| 4 2 00
12 18 123 63| 5 15 23| Ilbs Ibs bs 40 457 234 207 | 2 7 10| kg kg kg
{2 P4 184 63| 3 B B 40 B0 476 207 | 1 3 &
3 0}z 4ifz 58 |180 380 480 50 287 114 100 | 82 183 200
3 {2 8 58 |120 265 400 (20 8 4 50 305 182 100 | 54 120 18| 8 4 2
2 {8 12 58 | 20 60 G0 |ibs Ibs bs 50 457 a5 190 | o 2@ 41| kg kg kg
3 54 1B 8| 8 16 =23 60 610 457 190 | 3 7 Jo
31 12 & 48 |20 BED A7 & 805 127 157 |100 183 218
B 18 1 48 a0 eg 120 20 10 65 457 270 157 | 14 3 s4| 70 2 4
2 24 17 48 | 10 25 an | 'M® &% 10 43 167 | B 11 m| ¥ k3 kg
3 12 & 46 |50 BOD 780 75 305 127 151 180 272 340
50 lon a5 @ e : - 0 17 0
a 18 1 46 |100 190 250 76 457 279 161 | 45 8B 118
a 54 17 38 | 3% y0 qp| = = B 76 610 4% 161 | 18 = so| '@ kM
i 12 & 32 (500 825 900 . o0 305 127 105 |227 &74 A8
4 18 1 32 (180 205 ao0 Elg':' I?:E ‘é"& 100 457 279 106 | B8 138 +1&1| % ‘l’;':' E‘
4 24 17 a2 |1 175 280 E 100 610 43 106 | 50 78 1ig| %@ ko 3

*Adjustad for testing sansitivity.

o



BALDWIN TESTER REPORT ON FORCE REQUIRED TO DISPLACE 11/2" - 16" FLANGED HOSES 1/8"
Information provided as a general guide to magnitude

FLAMGED END HOSES (British Units) FLANGED END HOSES {Metric Units)

Foies Required for 18" displacsment (Ibs) Fame Asquirsd for 3w displacsment (ko)
FRL nith Hoses Gteal Pipe EEL A Himes Stesl Pipa
Hose Lguca Live ;%m Waitsr Pressurs Schaduls 40 Hoea ;&iﬁ Live gt':gnmna Water Preesura Schadula 40
Dia. to Facs La ar {psi) Rigar Langth (fest) Dia. to Face Length  per (liem®) Risar Langth {m)
iin)  (in) :m‘i foot [B0 160 0 [ 6 8 10 imm) (mm) {mm) meter| 34 103 172 | 1.8 24 3
%2 0 &e @3 | 20 55 B 40 220 176 207 g 25 ag
{2 42 ona ed8 | 8 & 42| @0 4 B 40 @05 Bsi 207 A 42 10| 4 2 9
{2 18 1508 @3 | & 10 16| e ks Ihs 40 457 403 207 i & 7|k kg kg
2 24 27e @ | 2 & & 40 @07 GGG 207 i 2 2
Z 0 6 &3 | 80 126 16 50 229 166 100 | 27 & B4
5 12 gl 58 | 22 &7 68|20 &8 4 B0 305 232 160 | 10 2@ 43 8 4 2
2 1§ 450 53 | & 18 20| lbs ks Ibs 50 457 384 190 | 3 8 13|k Kk kg
5 24 2ite &3 | 3 10 15 B0 &0 537 {80 i 6 .7
Ziz @ Gle 43 | 145 275 @60 85 220 156 157 | @8 125 179
Zifz 42 Gl 43 | 45 100 40| 45 20 40 B6 405 P32 15/ | 20 45 B4l 2 @ B
iz 18 458 438 | 15 45 75| s Ibs 85 457 884 157 | 7 20 34| kg kg
Zila 24 e 48 | 7 35 = B5 @0  B37 157 | 3 11 1A
3 I & 48 D% 45 Efe R I ST
3 12 @le 48 | 105 245 320 5 5
3 18 451 48 | 30 5 |0 ® X 75 457 a4 {51 [ 14 48 o PO U7 @
3 24 2t 48 | 15 55 g0 | IP° 75 eio 537 15 ot 35| ko g
3 B8 Fmw 45 | 10 35 &0 76 ‘044 841 {5 5 16 23

50 o0 Zo0 34 B9 138
] 9 6B 2 [4%0 @0 700 =T I T s R 1
i 12 gls 22 |22 335 505 % 00 305 05 | 100 475 2 5

5 20 @0 45 o £ : 0 4 29

d 18 45Uk 33 | "85 455 D40 100 @84 105 | 30 70 98
4 24 241 33 | 40 405 55| s ke dbs 00 80 BI7 06 | 18 48 jo| M@ W ho
d 32 53t 33 | o0 B0 A0 100 844 B4 105 =
z 12 &08 20 | 440 Ee0 750 125 @ 225 05 | 200 2o 940
5 18 1478 20 | 190 255 420 | 440 490 95 135 i57 G78 05 | B 1E1 101|204 BS 44
5 24 P0UR 20 | B85 195 255 | be ks Ibe 125 810 530 G5 | 30 89 02| kg ky kg
5 38 Gee 30 | &5 150 125 014 B35 G5 | 30 & 66
B 12 &8 2o | 675 Ga0 100 150 @c 225 g2 | 908 431 476
§ 1§ {47 25 | 445 @70 750|820 350 4E0 150 457 578 B2 |02 @M 40| am 457 o
B 24 7 55 | 170 450 505 | be bs  Ihe 150 &0 530 @2 | 76 204 220 | kg kg
B 3% she 25 | 70 185 180 180 G914 B35 &2 70 82

150180 BA 103 124
B 12 &8 23 [1200 1450 {gB0 200 @05 210 75 | 544 698 760
B 18 1438 23 | 710 1250 1200 [2110 @O0 455 200 457 871 75 | 322 567 G5 | 958 405 207
B 24 2058 23 |35 750 650 | be ke Ibs 200 B0 524 75 147 30 88| kg kg kg
B B8 G5B 23 | 155 400 455 200 944 B0 75 | 70 i@i 103

R = B4 03 117
10 13 oam 21 [16/0 2200 2500 50 O30 2 244 B9 | BB oG8 1175
10 18 1436 21 [1345 1580 1Ba&0 |4&00 1980 1do| (280 457 871 &0 | 80 7i7 844 (2128 BoB 480
10 24 B 21 | 00 1080 1250 | e b  Ibs 250 &i0 G524 6D | 408 481 BET | kg kg
10 38  G@AR 21 | 570 &40 BOO 0 014 B0 69 | S50 308 963
12 14 1058 20 [2570 2140 360 -| [300 288 270 &a [1201 1424 674 oo -
13 34 2088 00 (1520 2950 D850 8130 3430 1755|500 w810 E24 g8 [g7d 1028 4202 3f§‘3 1?;’5 -’ﬁg
12 *38 32 20 [ 830 ga0 {450 | Ibe 300 ‘014 B2 &5 | 376 445 G@d
14 "4 105/ 18 [3970 4675 Go00 10900 4800 2300 |90 258 20 59 |1601 2121 2405 [4ta0 2080 106s
14 *38 @%@ 18 [P370 2780 A570 | be ks  Ibs 350 ‘014 @20 50 (4075 1261 1483 | kg kg kg
18 "16 1238 16 [5200 B120 7200 (16400 8900 =500 |400 406 521 52 |2a50 2776 G266 7430 Siad el
18 *38 525@ 16 (79650 9370 3080 | bs  bs  Ibs 400 914 B30 53 (1507 1520 1796 | ko k3 ko
*Mct tested, Best estimatas.

SPECIFICATION

Flexible stainless steel hoses with a safety factor of 4 shall be manu- Hoszes shall be installed on the equipment side of the
factured using type 304 stainless steel braided hose with one fixed shut off valves horizontal and parallel to the equip-
and one floating raized face carbon steel plate flange. Sizes 21/2"  ment shafts wherever possible.

(65mm] and smaller may have threaded nipples. Copper sweat ends, Submittals shall include original test data showing
4" (100mm) and smaller, may have S5 (gas senvice) or Bronze (water force/displacement, fittings, material. live lengths
service) bodies. Grooved ends may ke used in sizes 27 (50mm) HikeE of AEIR atlians p%rlfco'l ared éafet'f iax:tnra:c
through 12" (200mm). Welding is not acceptable. Minimum lengths, MR A ngnsas shall be type BSS or CPSB
minimurn live lengths and minimum number of convalutions per foot to Es manufactur%d by Masan Industrﬁzs fric:

assure flexibility are as tabulated. Shorter lengths are not acceptable. ’

COPPER SWEAT Min. COPPER SWEAT Min.

Pipsor FLANGED  THREADED  GROCWED BRONZE®*  Comvo- Pm FLAMGED ~ THREADED — GROOVED BROMZE®  Comwo-
T Faceto Live Endto Live Endte Lwve Endto Live lutions TBh F;mt: Live E;Edndin Lives EE?.}’L:?&] E'_Elrdmh Live  lutions
Size Facs Lemghh End Length End Length End Lergth per ] ace Length Length Length  per
{in) finy i) {in) (i) i) {in} i) fin)  (fooly immj  {mm) (mm)  (mm) (mm) o) (mm) o (mm) (mm) ek
e = = 24 1084 - - 18 1414 82 15 - - 610 502 - - 457 362 302

= T i— = 24 103 - - 12 1334 80 20 - - 610 502 = 45T 30 262

1 = L 24 108 - - 18 1338 72 25 - - £10 &02 = = 457 340 238
g - < 24 1834 - - 18 1344 67 20 = = &10 478 s L 457 337 220
172 24 D78 24 183 20— — 18 13 ] A0 @10 BB &10 476 = o 457 E30 207
2 24 21m 24 18 24 18 18 1212 58 B0 @10 537 B10 457 BI0 457 45T A 180
2 24 218 24 1T 24 18 18 10%4 48 65 610 537 B0 432 610 457 45T 273 167
3 3 33 36 20 2 a0 1B 1012 48 75 014 B41 014 737 D14 7BE 45T 267 161
4 2 33 36 20 3 28 24 1612 &2 100 o4 841 914 737 T4 T 45T 34 105
5 @8 3w - - 3 28 E 20 125 014 83— — @4 7N Lo s 95
g ® NwW - - % 28 - - 26 180 @14 838 - - gid 711 - - a2
8 3% 3B - - 36 28 - - 23 200 P14 BP9 - - g4 711 - - 75
10 @ 3/E - - ¥ 2 = = M 250 @4 BM - - o4 E80 L B0
12 3 EE - - xE - - 20 apy o014 828 - - o4 B8 i em ee
14 3 a3k - - e = & 18 850  oi4 B0 - — s T s 50
16 3® 3/B - - = - = 18 400 014 828 - - - = - - 82

£ *Sweat ends on bronze hoss have not been tested. We bslisve copper lines are so ductile and light, hosss only allow for offset, =0 langer than Pumg
Connector lengths ane justified, but very long lengths woukd bs overkill.




|anath, but on the e langth of hosa batwean the braid Angz. Intarms of
vibration fransmission and allowable movemant, flanosd connactars of
the same length are suparnicr to nipple ends of cne kind or andther. The
ripples am langer then the flanges am thick, and the =ame braid ring is
usad in both cases. So for a given kength, langed hosa has longer lve
hosa. |t is impartant that you know the ke length you are buying so this
irformation is included in all of cur descripthe tables.

All r=tings am axiemely consarvativa. We sometimes allow rmore moticn
for & aien kength whan we know spacifics.

Cur steam service ratings are vary low in
the interest of safety although ocur 7O°F

21°C pressurs ratings are as high or high-
er then our compstitors. All locations
whars failurs could lead to persoral injury
of suffocation must be avoided. In dangar-
oue locations we suggest housed sxpan-
eion joints, solid loops, ball joints, packed
devices, etc. rather than thin walled flaxi-
ble products regardless of manufacturer.

RATED PRESSURES @

Consult factory with full location description
az well a8 service condiiors for highsr
pressums or tampearat re applications.

304 55 can be used up to BEO°F 454°C
in applications such as engine exhaust
When using MN products in copper or
brass watar or steam systams, dislectric
couplings must be used on sach end to
prevent leakage from galvanic action.

SATURATED STEAM

ELEVATED TEMPERATURES (psi) (kgom® RECOMMENDED PRESSURE LIMITS

2 16 1010 71 |960 60 | BOO 62 Yje 16 [ 200 14 |387 187
34 20 | 840 44 |00 42 |50 40 34 20 | 200 14 |3&7 187
1 25 | B30 a7 | 500 35 (470 33 1 25 | 160 10 | 382 183
1144 32 [ 440 37 410 29 | 300 27 14 32 | 160 10 |382 183
112 40 [ 410 28 |385 27 | 386 26 112 40 [ 160 10 |3&82 183
2 BD [ 330 23 |310 21 (200 20 2 &0 | 160 10 | 382 183
BE | 270 12 |250 17 (235 18 212 65 | 126 8 |3&s 170
BO | 260 18 | 240 18 (23D 16 3 &0 | 125 B |385 170
100 | 206 14 1180 13 [ 180 12 4 100 | 128 8 |2385 170

MHN DIMENSIONS AND PRESSURE RATINGS (Metric Units)

E 'd far

e x B2 214 20 3 a 77
12x 12 T34 02 114 o 1100 MM  15x305 107 302 22 4 77
Y2x 18 1338 02 212 T 1100 MW 15x 457 340 3@ &3 3 77
x4 190 oz 3n [ 1100 MN _15x610 502 302 a8 3 T7
Fax T 234 B0 ia 25 700 MW  20x17B* BO  Z&2 3 1 A0
34 12 Ta4 A0 1 12 700 MM P0x305 107 J62 5 5 40
Fax 18 1334 B8O 214 Q 00 MM 20x457 340 J82 57 4 40
AN 24 1034 80 T B TO0 MN 20x%x610 502 263 a2 3 40
1x 8 34 T2 18 &0 G0 MW  25x203° 05 238 3 23 40
1x12 T4 T2 34 25 580 MM 25x305 104 238 10 11 40
1x18 1334 72 2 Q A0 MM 25xd457 340 238 =] 4 40
1x24 1934 T 3 8 B8O MN 25x610 502 236 76 3 0
11fax B12* 314 &7 18 180 480 MM 32x21g* BE 320 E] 82 33
11/4x 12 &34 B7 ) 35 4200 MM 32x308 171 220 15 16 a3
117418 1234 67 1244 18 420 MM 32x 457 324 220 43 8 a3
1ax24 183 &7 230 13 480 MH 32x610 476 220 &0 6 23
MN_ 1172 % 0° I Tia 30 450 MW __ 40x220* OB 307 8 14 a1
MH 112 x 12 &4 B3 12 170 F=] MW  40x 305 162 207 12 T a1
MN 11218 1234 63 11 110 450 MM 40x 457 305 207 ag &0 31
MM 112 x24 1834 63 i 30 450 MN 40x610 476 207 &3 14 31
MN Jx 102 42 5B 1 4E0 aE0 MM E0x 267" 114 100 :a 200 25
MM 2x 12 3 58 114 a2 280 MM S0x305 152 100 [ 102 25
hAN 2x1B 12 = 12 125 a80 MM E0x457 305 190 a4 57 25
MM zN24 18 58 2308 &0 360 MN GEOXGI0 457 180 &0 27 25
MN_ 2i2x12* & 48 118 475 200 MM EEx308° 127 157 3 216 20
MN  212x18 11 48 114 325 290 MM B5x 457 279 167 a2 147 20
MH Hiex24 1T 48 2 160 290 MN G5x610 432 157 50 73 20
MM gx12* & 48 18 TED 280 MM BOx308° 127 151 3 340 10
MN ax1e 1 48 1 B0 280 MM BOx457 270 151 25 a7z 10
N dx24 17 48 124 ag0 280 MM BOx&EI0 422 151 43 1T 10
MM IX3 29 46 330 20 280 MN B0x814 737 151 o5 41 19
MH ix12* & as 18 Q00 225 MM 100x3058* 127 105 ] 408 15
MN 4x1B@ 11 az 12 800 225 MM 100x 457 2709 105 12 363 15
dx24 17 a2 E17) 4E0 225 MM 100x &0 432 105 10 204 15
Ax3s 20 32 HHia 200 225 MN 100x©id 737 105 a2 o 15

y P ad, but supplisd on demand.

machinery vibration. i intsrmittent in both directions, reduce by 502, '



FFLL- Brided Hose with Carbon | FEEgsasmome.
Steel Fixed & Floating ; Grervweee | U

FFL Braided Stainless Stesl Hoss has fieed and fioating
raizad face flanges. Years ago, almest all stainless steol hosa
was manufachurec with a floating flangs on one end. [tis still
impertant because it makes lining up the holes sasier dur-
ing irstallation, and eliminates the possibiity of wisting the
=2, when the holes do not line up. Twisting contributes o
aarly failurs.

Rasd facs flanges ssal beter Most compstive plats
flanges haye flat facas to reduce machining costs, but the
raiad face s the better procuct as ssaling pressure Inceas-
as by factors of 2 & 3 becauss of the reduced gasket asa.

All of our stocked flanged hose has one floating flangs.

Sizes In RED are Minlmum Racommeandad Sataty Faclor Is
Lengths at Equipmeant Connections to Reduce 4¥ Rated Pressure,
Vibratlon Transmisslon, See discussion on p3 -6 Max Vatuum—

For RATED PRESSURES & ELEVATED 30" Hg Te2mm Hy iz thrud 40 thru 100
TEMPERATURES and SATURATED STEAM Gthru & 125 thru 150
RECOMMENDED PRESSURE LIMITS, see p.o. & thru 16 200 thru 400

12 X 8 E7/8 FFL 40X ";‘E!EI+
FFL 112X 12 o7/ dED FFL 40X306 251 207 ag
FFL 1WzX18 1578 450 FFL 40 X457 403 207 a0
FFL 112X 24 2178 450 FFL 40 X 610 566 207 o)
FFL 2x o Bifs 280 FFL B0 X228* 166 100 a
FFL 2X 12 21/8 280 FFL 50X305 232 1680 18
FFL 2xX 138 1518 1274 80 a0 FFL 50 X457 403 1680 44
FFL 2X24 211+ 212 45 360 FFL 50X 810 c37 100 B3
FRL 22X g* 618 Yis 380 290 FFL 685 X 228" 156 1567 2
FFL 212X12 a1/s Gia b 2a0 FF. 65X306 232 167 1B
FFL 212X 18 1518 11/2 218 200 FFL B85 X467 403 167 a8
FFL a2 X24  2M1e 2174 110 200 FFL 65 X610 537 157 57
FFL 3xaor E1/8 -] 576 280 FFL B0-X 228" 168 161 3
FFL A 12 o1/s 12 770 280 FFL 80X306 232 161 13
FFL axie 15%s 14 335 280 FFL 80 X457 403 151 a2
FFL axad 2118 2 205 280 FFL 80X&10 B3r 161 &0
FFL 3IX3E 32Am 4 100 *** 280 FFL 80X 914 &1 151 101
FFL 4x89% 615 s 700 225 FFL 100 X 228" 156 106 2
FFL 4X12 o1/8 3'a 1156 225 FFL 100X 306 232 106 10
FFL 4X¥ 128 15148 24 B35 225 FFL 100 X457 403 106 10
FFL 4X 24 2118 124 488 225 FFL 100 XE&i0 B37 106 43
FFL 4X 36 33 3z 22{) nes 225 FFL 100 X 914 Ba1 105 BA
FFL EX 12 878 e TE0 200 FFL 136 X 306" 235 ] 3
FFL EX18 147s Bjg 710 200 FFL 125 X457 G780 o5 16
FFL EX24 2078 1172 876 200 FFL 125 X810 530 a5 a8
FFL SX36 327w 3 430 200 FFL 126 X914 835 B5 Fil:]
FFL BX 12 878 18 1050 200 FFL 150 X 306* 236 a2 a3
FFL BX 128 14748 2 2175 200 FFL 150 X 457 371 a2 12
FFL EX24 2078 1174 1485 200 FFL 150 X&10 524 a2 32
FFL EX36 327Th 25 23/ 620 200 FFL 150X @14 820 B2 )
FFL aXx i1z ] 23 L) 1680 180 FFL 200X 305* 218 75 2
FFL 8X 12 1456% 23 A8 2280 180 FA. 200X 467 371 75 g
FFL 8x 24 2058 23 1 2180 180 FFL 200X 810 534 76 25
FFL BX36 326 23 2 1405 180 FFL 200 X 914 B2 T 50
FFL 10X 13" O5/8 21 18 2500 170 FFL 250 X 330° 244 1] 3
FFL 10X 18 1488 21 14 arsn 170 FFL 250X 467 a7 (] g 1701
FFL 10X 24 2088 21 4 4020 170 FFL 250 X810 524 ] 18
FFL 10X 36 3258 21 112 2230 170 FFL 250X 914  B20 1] 38 1012
FFL 12X 14* 10848 20 Y 2500 170 FFL 300 X 356" 270 BE a
FFL 12X 24 2088 20 Ve 4950 1 FFL 300 X610 524 GE 12 2245
FFL 12X 36 32658 20 1 2060 17 FFL 300 X 914 B20 B6 25
FFL 14X 14* 1088 18 ] E&00 170 FFL 860 X 356" 270 ] 3 2405 1
FFL 14X 36 32658 18 1 12000 17’ FFL 350 X 914 E20 50 25 5443 i
FFL 16X 16 1258 18 iis T200 170 FFL 400 X 408* 321
FFL 16X 36 3258 16 34 15000 170" FFL 400X 914  B20

*Industry Pump Connector Lengthe are not recommendsd, but supplied on demand.  *Size 13"
**Latsml Offset one side of centerline and normal machinery vibration. K intermittent in both m El
g5 'Face to Face Tolsrances: Sizes 147 - 4" 15 - 100mm, +1/47 6mm; 5" - 8 125 - 200mm, +38" Omm;



STAINLESS STEEL PLATE FLANGE THICKMESS

pthud A0t 100 &l 18
Gthuf 125t 180 %4 10
Bthu12 200t 300 1 25

Factor Is 4X Rated Pressure.
30" Hg T62mm Hg

FFLSS DIMENSIONS AND
PRESSURE RATINGS (Metric Units)

FFLSE B0X305 2% 190 19 25

FFL55 65X 306 232 167 15 20
FFLSS B8O X 305 232 151 12 14
FFL55 100 X 457 378 106 19 15
FFLE8 126 X 467 - 378 a5 16 14
FFLSE 160 X 457 378 a2 12 14
FFLSS 200 X 610 &05 b 25 14
FFLSS 250 X 610 505 =] 19 11

FFLSE 300X 610 E05 =] 12 11t

Rated Prassure, ‘Size 12” 300mm has doubls braid.
'HOTE: In lications: calling for stalnless
WI ovarall vibratlon
mmm spacitiad lengihs.

‘Rated Pressure @ Elevated Temperatures
for FFL and FFLSS

SATURATED STEAM

o o

385 2T (238G 25 112 40 [ 150 10 362 183
310 21 (200 20 2 50 150 10 62 183
250 17 (235 16 2ipE5 (125 8 355 179
240 16 (230 186 3 B0 |125 & 355 179
180 13 (180 12 4 100 [125 @& 355 179
180 12 11970 1 5 125 |00 7 | 337 160
180 12 [170 N & 150 (w0 7 337 160
170 11 (180 N 8 200|100 7 337 168
160 10 (140 @ 10 250 | 60 4 307 153
160 10 (140 @ 12 300 | 60 4 307 153
130 8 (120 8 14 350 | 60 4 307 153
120 Bfna 7 16 400 | 60 4 307 153




CARBOM STEEL FIXED AND FLOATIMNG
FLANGES ASA-300 Standard
On Special Orders:
1. Sainlees Stesl Flanges
2, Other Lengthe

FLOATING
FLAMGE

RAISED FACE
FIXED FLAMGE

204 STAIMLESS
STEEL HOSE AND
DCUBLE BRAID

CARBON STEEL PLATE FLAMNGE THICKNESS

I T YR

1

s 10

S0 thru 100
SGthuE 135thru1s0 1 26

2 thru 4

8 thru 12 200 thru 200 1144 32

STOCK SIZES and LENGTHS

Raba |

/2 B5

(R -

E'pfm_mmnr_hﬂip&rj plic:
304 55 can be used up to 850"

*Lataral Offzet one side of cantarline and

narmal machinsry vibration. f intsrmittant
in both directions, reduce by S0%.

'Facs to Face Tolerancss:

Sizees 27 - 4" B0 - 100mm, £1/4" Gmm;
Sizee 57 - 8" 125 - 150mm, £3/F Smm;
Sizes 10"+ 280mm, £1/2" 13mm

FFL2B300 DIMENSIONS AND

PRESSURE RATINGS (British Units)

i = PR
_‘F
BA’ 50X 305 3
48 58 500 E5X 305 232 167 15 a5
45 12 ars BOX 305 232 151 12 25
32 3/4 ars || 1oox4s7 a37e 105 19 25
23 &8 ars ||| 125x457 are 95 15 25
25 15 376 || 150457 a78 &2 {2 25
23 1 235 || 200x810 BO5 75 25 18
] 34 210 || 250% 610 14
20 12 170 || 900% 610 1

Fixed & F

CARBON STEEL FRXED AMD FLOATING
FLAMGES ASA-150 Standard

On Special Orders:
1. Stainless Stesl Flanges

2. Cher Diillings
3, Othar Lengthe
4, Other R iane

RAISED FACE
FIXED FLANGE

STAINLESS
STEEL HOSE
AMD ERAID

10




BT

GS (Brtish Units)

AFFL DIMEMNSIONS AND PRESSURE RATINGS (Metric Units)

Sens ) e .
AFFL 212X 2 18 168 a an
RFFL 3X2 18 168 3 19
RFFL 33X 2% 18 168 a 10
S 1o B N
RFFL 43X 2% i
AFFL 4x2 14 Tia ao /8 100X 78 181 a 15
RFFL &X3 17 a7s 290 1a 200 RFFL 125X76 432 225 05 3 14
RFFL 55X 4 17 ans 20 18 200 RFFL 125 X102 432 225 a5 3 14
RFFL E&X3 18 s 25 1a 200 RFFL 150X78 475 238 B2 3 14
1 RFFL 150%102 475 233 B2 3 14
EF& E%E }S ﬁiﬁ E 1{-2 %% AFFL 150X127 476 233 B2 3 14
RFFL 8xX4 18 8sis 23 18 180 RFFL 200%102 475 218 75 3 12
RFFL &8XE& 18 a5l 25 108 180 AFFL 200 X127 476 219 75 a 12
RFFL &8X6 18 Bafa 23 1/a 180 AFFL 200%X152 475 218 75 3 12
AFFL 10X 6 0 ois 21 Ve 170 RFFL 250X152 GE0B 244 64 3 11
AFFL 10X 8 20 o5a 21 18 170 AFFL 250X 208 508 244 6@ a 11
AFFL 12X 10 22 10as 20 e 170 AFFL 300X254 B8 270 64 3 11"
n muﬂ machinary vibration. If intermittent in both directions, reducs by 50%.
Sizes 27 - 4" 50 - 100mm, £1/4° Bmm; Sizes 57 - 87 125 - 200mm, 38" Smm; Sizes 107 250mm and
" 300m  double braid.
. pple and Flange
o AAISED FACE STOCK SIZES and LENGTHS
i o) FIXED FLANGE
: GMNF DIMENSIONS AND PRESSURE m.‘rmﬁs 1BrJtrsh Units)
304 STAINLESS th %
o STEEL BRAID | Typs(in) iir o ™ {in)
BANDS
GNF  2x13  8%8 58 14
o GNF 212x13 838 48 1/4
GNF 2x13 838 48 14
: 304 STAINLESS GNF  4x16 1@& 32 14
‘STEEL HOSE GMF &x18 1214 23 114
AND ERAID GNF E&x20 1414 25 14
GMF  &x22 18 23 14
- STEEL GROCVED NIPPLE GNF 10x25 18 21 114
D R *V%D GNF 12x27 20 20 14
il can be welded as an altermats.
recommend welding) GMNF DII!‘ENEIUNS AND PRESSURE RATINGS mau-lc u nns:
* Safety Factor Is 4X Rated Pressure. I.h: mmﬁﬁ F
Mant. Vac 307 Hg Te2mm Hg fmﬁ’r  Lateral
ne and narmal machinery vibration. if intsrmit- ENF B0 x 330 21 3 1 a0 B
giﬁ. ; i GNF B5x330 213 157 8
.anmdw iy ey GNF 100 x 406 264 103 ]
S GNF 125 x 457 3t as 6 14
GMNF 150x 508 382 B2 & 14
e e GNF 200 x 550 408 75 6 12
ﬂﬁ%ﬂd Temperatures GNF 280 x635 457 60O F 11
GMF and GN GMF 300 x 686 508 ] B "

SATURATED STEAM
i) [ hgcm 'RECOMMENDED PRESSURE LIMITS
ot Fur bt 031 | | (e | el

2 S0 | 330 23 | 310 21 | 200 20 2 B0 | 180 11 1
212 65 | 270 19 | 260 17| 235 16 212 B85 | 125 2 174
a3 80 | 280 18 | 240 16| 230 18 3 a0 [ 125 =] 356 179
4 100 | 210 15 (200 14 [ 190 13 4 100 | 126 2] 366 179
E 125 | 19D 13 [ 180 12 (170 11 & 125 (100 T 337 1849
6 150 | 190 13 [ 180 12 (170 T B 10 | 100 T 337 1849
8 200 | 17D 11 (180 11 (180 10 8 200 75 5 320 180
10 250 [ 180 11 (160 10140 B 10 250 60 4 307 153
12 200 [ 160 11 [ 160 10140 B 12 300 60 4 307 153

Clur eteam senics mtings are very kow in the interest of safety atthough
our TOFF 21°C pressurs rafings ars as high or highar than our com-
pathors, Al kecations whers fallure could lead o perecnal injury or suf-
focation must be avoided. In dangsmous kcations we suggsst houssd
exparsion jints, solid loops, ball jointe, packsd devices, stc. rathsr
than thin walsd flecckls products regardless of manufacturer,

Consult factory with full location description as well as ssnvics condi-
tione for higher pressurs or tempsraturs applications.

04 58 can be used up fo BSIFF 454°C in applications such as
engine sxhaust with minor pressurs,

When using RFFL, GMF or GM products in coppsr or brass water or
steam systemns, dislectric flanges andior couplings must bs used on
sach and to prevent lsakags from galvanic action.

il



CARBOM STEEL NPT Standard
On Special Orders:

1. Stainlees Steel Gooves

2, Copper Groowves

3. Other Lengthe

GROCWED
MIPPLES

204 STAIMLESS STEEL
BRAID BANDS

a4 STAIMLESS STEEL
HOSE AND BERAID

FOR AATED PRESSURES @ ELEVATED
TEMPERATURES and SATURATED
STEAM RECOMMEMNDED PRESSURE
LIMITS == page 11

TAPERED ENDS FOR WELDING Sizes In RED are Minimum Recommended

GN
GN__ 2X24 18 58 21 380
GN 212X14 8 a8 Ta 290
GN Z12X24 18 48 2 260
GN 3Xx14 8 48 Tia 280
GN__ 3X36 30 46 2l 280
GN 4Xx18 10 32 Vs 25
GN 4X36 28 3 Al 225
GN &6X20 12 20 i 200
GN _5X3 28 20 231 200
GN 6X22 14 % 4 200
GN  6X36 28 35 2z 200
GN 8X24 18 23 s 200
GN__ 8X3 28 23 21l 200
GN 1ox2s 18 21 Vs 170
GN_10X36 26 21 1 170
GN

| 6N

(Grooved ends can be walded as Len at pmant Connactlons to
an altarmate. Mason doss not uce Vi Transmission See
recormmerd walding) discussion on pages 3 - 6. L
Factor s 4X Raled Pressurs, Typs m ] ar 3
Wk, Yacuum— 30" Hg 762mm Hg GN  BOX 355 203 100 g
GH S0XE10 457 180 57
GN  B5¥ 358 203 157 g 20
GM BSXGEI0 457 157 51 20
GN 75X 358 208 151 & 19
GN T75X900 782 151 o5 19
, | GN 100X 457 254 105 [ 15
m GN 100X 814 711 105 B3 15
END TO BWEAT |GMN 125XE608 305 o5 [
ALL SERVICES EXCEPT REFRIGERANT END ENDS GN 125 X814 711 a5 0
: : : GN 150X 558 356 &2 &
Copper LI:E:S hava virtually ? Hiffnass GN 150X 814 TN a2 54
or mass, We am rcommeanding GN 200X 610 408 75 ]
our longest standard lengths GN 200X914 711 75 64
primarily for offse, nof vibragon GN 2E0XT11 457 &8 &
raduction. Ssa spec of page 6 GHN 250X 814 660 &0 32
COPFER 300 % 762 508 [
BRAID 300 X 914 660 b2

STOCK SIZES AT

and LENGTHS o
CPSE DIMENSIONS AND PRESSURE RATINGS (British Unlts) CPSB DIMENSIGNS mmEm !

= T __ = et _._.. T 7 AT = : = T SHTT =

SR s DR ) ) m = kel " .Tjﬁ '1-' o B e 3 Ex] o AT
CPEB 1&2Xels* D3y 02 /s 176 CPSE 16X 185" 70 302 3 12
CPEEB 12X 12 8154 az 11/4 176 CPSE 16X 306 210 202 32 12
CPSB 1z X188 1414 g2 il 175 CPSB 15X 45T 362 02 63 12
CPSB 24 X7 234 B8O 178 175 CPSE 20X 178" 70O 282 3 2
CPSB 34X 12 T4 B0 1 175 CPSE 20X 305 187 282 25 2
CPSB 2aX18 138 80 21/ 75 CPSB 20X 457 349 262 57 2
CPEB 1xa* 3% T2 18 176 CPSE 25X 203* BE 238 a 12
CPEE 1X12 T2 34 176 CPEB 26X 305 1BF 238 18 12
CPSB 1X18 138e 72 2 175 CPSB 25X 457 340 236 50 12
CPSEB 113 x212" 4 BT 1/8 175 CPSE 32X 218* B 220 E] 2
CPSE 114X 12 Tila  B7 a7y 176 CPSE 32X 305 1B4 220 18 2
CPSB 1'aX18 134 &7 1304 175 CPSB 32X 457 337 220 43 2
CPSB 112xXor ] 18 176 CPSE 40X 229* 102 207 3 12
CPSE 112X 12 T B3 5 176 CPEE 40X 305 178 207 16 12
CPSB 1M X18 13 63 12 175 CPSB 40X 45T 330 207 38 12
CPSB 2X12 Bi/2 BB 174 175 CPSE BOX 305 165 180 3 12
CPSB 2X18B 12%: B3 128 175 CPSB 50X 457 318 190 34 12
CPSB 212X 12* 434 48 118 176 CPBE B5 X 306" 121 167 3 12
CPSB M2 X18 1094 48 111 175 CPSB 65X 45T 300 157 32 12
CPSB 3x12* 412 48 178 176 CPSE BOX 305" 114 151 ] 12
CP5B IX18 1012 46 1 175 CPSB BOX 457 267 15 25 12
CPSB 4x18* ol a2 i 178" CPSE 100 X 457 241 105 13 12°
CPSBE  4X24 1512 32 i 175! CPSB 100X 610 394 105 189 12'




and

RATED PRESSURES @ ELEVATED TEMPERATURES

premature failure of joint.

| MFT

Lengths are ind standard
always ordered for

e fitting and braided seac-
the copper fitting and braid.
r flow of silver solder, Silver zolder flows

rfitting on connector and 2" S0mm of the braid with a
‘overheating during soldering.

wary from the base of the
i "ltl(!‘l}:‘!lﬂ with the base
SR

: or other higher temperature techniques. Overheating

ring flux immediately after installation.

Factor [s 5X Rated Pressure.
uum— 30" Hg 762mm Hg

ig sarvice.

Huind Pressure @ Elevated Temperatures for CPSB

ME EX21E B i0 182 3 a5
NF2 NFZ 10X22 10 15 159 a 38
NF3 MF3 1o X2de 15 17 168 3 =
NF4 NFA  17X267 17 18 1T 3 %
NF5 NF5 20X 20 22 191 E] 3
NF§ MFE B5X330 D55 3B 200 3 ES

7 7 NF7 32X@d4 32 35 248 3 =
New 112X 1 " MFE A0X432 a0 A1 267 a S
NFG_ X202 MFG  EB0XE2l &0 B4 337 3 57
NF10 21/2 % 341/ NFI0 B5XE16 65 68 394 3 23
NETT 3% 27 NF1l 80XE88 80 78 432 3 21
NF12  4X33 MF12 100 XB38 100 105 538 3 ik

[f intarmittant in both directions, reduce by 50%.



CSA Series of Braided Hose

Everyone Is concamed when installing flexible hoss In flam-
mable gas or liquid lines becauss of the rsk of both
asphyxiation and fire. Approved by the GSA, the sucoessor
to the American Gas Assoclation, and complying with LIL
535 provides that assurance. Tests Include vibration 300
hours at 15 Hz, 90° bands at rated pressune @ 10 cpm for
20,000 cycles, elongation and tenslon, 450°F 232°C for 100
hours as well as flamea resistance, All of our standard hoses

CSAMN- Braided Hose with
CSAWN- Braided Hose wi

CSAM

Cin Special Ordere:
1. Blainless Steel Nipples
2. Cther Threads i
3. Orther Lengths

BRAIDED HOSE with
THREADED NIPFLES

CARBON STEEL MFT MIPPLES Standard

304 STAIMLESS STEEL
HOSE AND BRAID

304 STAIMLESS
STEEL ERAID

Selact Langths Basaed on Maximum Anticipated Offset.
STOCK SIZES and LENGTHS

C5AMN & CSAWN DIMENS]
el 12 N Bl 112 1174 176 4300 25 15 32
12| 18 17 1414 12 212 176 4300 25 15 | 457 3
12| 24 23 2014 12 3 176 4300 % 15 [ B10 EBB4 514 28
34| 12 1012 Bl4 90 1 176 21&8 18 20| 08 287 210 25
24| 18 1612 1414 a0 2114 175 3168 18 20 | 457 419 382 &7
34| 24 222 2014 a0 a4 176 3168 18 20 | 610 572 54 B2
1 12 10 T34 BB a4 176 3132 18 25 | 306 254 187 19
1 18 16 1334 56 2 176 3132 18 25 | 457 408 340 B0
1 24 22 1934 56 a 176 3132 18 25 | B10 558 BO2 76
114 12 10 B304 52 Bfa 176 2858 15 32| 806 254 171 15
11| 18 18 1230 52 134 176 2656 15 32 | 457 408 324 43
11| 24 22 1824 52 23/4 176 2656 15 32 | 810 559 &10 69
12| 12 10 B34 45 T2 176 2284 13 40 ( 306 264 171 12
12| 18 18 12374 48 1102 176 2284 13 40 [ 467 408 324 28
1| 24 22 183 45 2 176 2284 13 40 [ B10 BB 610 [=%]
2 12 10 g BT 114 176 2120 12 B0 [ 806 264 162 (]
2 18 18 12 BT 13 176 2120 12 B0 | 467 408 305 a4
2 24 22 18 E7 2313 176 2120 12 B0 [ 610 B5B9 457 En
212 18 1542 11 EG 14 176 1724 10 65 | 467 34 3270 a2
218 24 2l 17 55 2 176 1724 10 B5 | B10 G468 432 =]
3 18 1612 11 29 1 176 1584 8 B0 | 457 384 270 25
3 24 2 17 20 1304 175 1584 g B0 [ B10 EB45 432 43
3 35 332 20 20 240 176 1584 g B0 | 844 BBl 737 os
1 18 1512 1 28 102 176 1160 T 100 | 457 384 270 12
4 24 e 1y 28 a4 176 1180 T 100 | 610 G465 432 19
4 38 33 20 28 314 176 1180 T 100 | .14 B61 737 B2

“Latzral Offsst one sids of centerline and normal machinery vibration. If intsmittent in both dirsctions, e

"End to End Tolerance: Sizes 12" - 47 50 - 100mm, £1/4" Bmm

14




112X 12

13 40 X 305

CSAFFL DIMENSIONS AND PRESSURE RATIMNGS (Matric Units)

ided SS Hose
loating Flanges

These assembliss hawve bsen “C5AY
approved for use on gas pipslines. "C5A" is
@ the currant certification agency for gas
industry products, assuming the authority
formerly associated with the Amercan Gas

US  Association (AGA)L

Our Certification Report iz #2230720-1764990. This
Certification meetzs all requirements of ANSIAIL #536-
12097 Standards for Flaxible Metal Hose.

CARBOMN STEEL PLATE
FLANGE THICKNESS

iathrud 40 th 100 56 16

Max. Vacuum— 30" Hg 752mm Hg

12 180 183

251 207

..
112X 18 13 40 X 467 403 207 =i 12 160 18
112X 24 13 A0 X 610 bEG 207 70 12 160 13
2% 12 12 B0 X% 305 230 100 18 12 148 12
2xX18 12 50 X 457 a4 180 44 12 148 12
2¥ 24 12 50X B10 bar 100 64 12 149 12
212X 12 10 B5 X 305 232 167 18 12 121 10
212X 18 10 BS X 457 384 167 38 12 121 10
212X 24 10 B X B10 e 157 &7 12 121 10
3axi2 a B0 X 305 232 151 18 12 108 ]
3X18 a B0 X 457 384 151 2 12 108 L]
3X k4 a 80 X 810 537 151 =] 12 108 ]
3 38 o 80 X 014 841 161 100 12 1049 ]
4% 12 T 100 X 305 232 1058 10 12 a1 7
418 T 100 X 457 384 105 19 12 a1 T
41X 24 7 100 X E10 Ea7 108 44 12 ai T
4% 38 T 100X 914 B41 105 2] 12 a1 T

ration. If intarmittent in both directions, reduce by 50%.
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See ULCPS page 13 for Refrigerants

COPPER FEMALE SWEAT ENDS Standard

COin Bpecial Odars:
1, Cther Lengths SWEAT
EMNDS

304 STAINLESS
STEEL HOSE
AND BRAID

a4 STAIMLESS
STEEL PIFE

Max. Vacuum— 30" Hg 762mm Hg
Select Langths Based on Maximum Anticipated Offsat

STOCK SIZES and LENGTHS

CSACPS DIMENSIONS AND PRESSURE RATINGS (British Units) CSACPS D

eX 12 12 175 18 3 12 202 B
if2¥ 18 12 175 16 &3 12 Fi i
2y W12 73] 175 2320 13 25 12 &3 ]
B ¥ 18 a0 21ja 176 2320 13 T 12 163 3
1¥ 12 ] 7] ) 175 1080 11 10 12 137 1
1¥18 14 = 2 176 1980 11 &0 12 137 1
1a% 12 6 52 20 176 1740 10 10 12 122 i
114X 18 14 52 1374 176 1740 10 43 12 128 0
112X 12 TR 45 5] 175 1820 ] 15 12 13 ]
12X 18 13204 48 11j2 176 1820 ] 38 12 113 g
X2 Bz G Tia 175 1440 8 [ 12 101 ]
2¥18 121 &7 13a 175 1440 ) 24 12 101 g
Ziz¥ 18 12 EZ T3 178 1180 [ a2 12 21 B
axig e = 1 175 1120 [ 2 12 78 ]
4xia 10 Z5 iz 175 =] g i3 12 & 5
4x24 18 28 24 175 220 & 100 X 610 10 12 &4 5

‘Lataral Offsst one side of cantardine and normal machinsry vibration. If imnmmri

'End to End Tolerances: Sizes 12" - 47 50 - 100mm, £1/4" Bmm ",
"Famale hose fita over copper tubing, e.g. 12 x 6142 156 x 183mm fite ower 1/27 16mm fubing,

| ADAM Sp. z 0.0.
(. | ADAM MOISE & VIBRATION CONTROL

WORE 0 WIHALFEIM GO TR
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