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Summary of Topics

This revision to ANSI/UL 668 was issued to incorporate the following changes:

To allow for grooved inlets and alternative thread types where the valve is used in areas
specifying different threading

The revised requirements are substantially in accordance with Proposal(s) on this subject dated May 27,

2016.
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INTRODUCTION

1 Scope

1.1 These requirements cover angle-pattern and straightway-pattern hose valves intended for use on
standpipes, fire pumps, and hydrants supplying water for fire protection service.

1.2 Requirements for the installation of hose valves include the Standards of the National Fire Protection
Association for the Installation of Sprinkler Systems, NFPA 13; for Standpipe, Private Hydrants, and Hose
Systems, NFPA 14; for Installation of Stationary Fire Pumps for Fire Protection, NFPA 20; and for

Installation of

Private Fire Service Mains and Their Appurtenances, NFPA 24,

2 Componen

2.1 Except ag
requirements
used in the pr

indicated in 2.2, a component of a product covered by this standard shall ¢
for that component. See Appendix A for a list of standards covering compon
pducts covered by this standard.

2.2 A component is not required to comply with a specific requirement that:

a) Iny
produ

b) Is

olves a feature or characteristic not required in the applieation of the compo
Ct covered by this standard, or

superseded by a requirement in this standard.

2.3 A compo
use.

2.4 Specific

ent shall be used in accordance with itscrating established for the intended

mponents are incomplete in constfuction features or restricted in performang

bmply with the
ents generally

hent in the

conditions of

e capabilities.

Such compongnts are intended for use only<under limited conditions, such as certain temperatures not
exceeding specified limits, and shall be used only under those specific conditions.

3 Units of M

3.1 Values s
approximate i

surement

ted without paréntheses are the requirement. Values in parentheses are
hformation.

explanatory or



https://ulnorm.com/api/?name=UL 668 2016.pdf

HOSE VALVES FOR FIRE-PROTECTION SERVICE - UL 668

APRIL 28, 2004

4 Undated References

4.1 Any undated reference to a code or standard appearing in the requirements of this standard shall be

interpreted as

referring to the latest edition of that code or standard.

CONSTRUCTION

5 Sizes

5.1 Hose valves covered by these requirements include the following patterns and opening sizes as

designated in

nominal inches (see Table 5.1):

] F{aYa¥li Y

a) A
same
inch n

b) An
inch n

c) Stn
of the

d) Sti
size 0
nomin

:_UI UuotT UlT Jtal IdPI'JCO hav;lly ;II:Ct Al Id uutlct UHC
size or with the inlet larger than the outlet. Openings are to be of the 1, 11
ominal size;

N Dot
IS \JUTJTYTTT ) T attcetnt

gle (90- and 120-Degree) Pattern — For use on wet-pipe sprinkleregquipment
ominal inlets and 1-1/2 inch nominal outlets;

ightway Pattern — For use on fire pumps and hydrants having inlet and outl
same nominal 2-1/2 inch size; and

aightway Pattern — For use on standpipes havinghinlet and outlet openings g
r with the inlet larger than the outlet. Openings-are to be of the 1, 1-1/2, 2-1
al size.

Table 5:1
Nominal pipe_size dimensions

ings of the
P, 2-1/2, or 3

having 1

et openings

f the same
2, or 3 inch

Ngminal size Outside diameter
Inches Inches (mm)
1 1.315 (33.40)
1-1/2 1.900 (48.26)
2-1/2 2.875 (73.03)
3 3.500 (88.90)
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6 Working Pressure

6.1 A hose valve shall be constructed for a minimum working pressure of 175 psi (1.21 MPa).

7 Materials

7.1 A hose valve intended for use on standpipes and fire pumps shall be made entirely of brass or
bronze, or other material having equivalent corrosion resistant properties, except for the handwheel (see

7.3) and for th

e valve seal (see 17.6) of an angle pattern valve.

7.2 A straightway pattern hose valve intended for use on hydrants, and for assembly thereto by bolting
the valve to the out3|de of the hydrant barrel at the hose outlets shall be permitted to have a cast iron

body and a b
bronze, or oth

7.3 A handwh
8 Castings

8.1 A casting
impairs its in]
porosity is pe
9 Direction to|
9.1 A hose v.
top, except w
10 Metallic S
10.1 The sea|
11 Inlets and

11.1 A hose
one of the foll

!

ler material havmg equalent corrosion reS|stant propertles except for the\hh

eel shall be made of material equivalent in strength to malleable iron.

shall be smooth, free from scale, lumps, cracks, blisters, sand holes, an
ended use. A casting shall not be plugged or filled; hewever, impregnati
missible.

Open

Ive shall open by turning the handwheehte-the left (counterclockwise) as vi
en specifically ordered otherwise to fit existing equipment.

pat Rings
ring shall be made of brass;:bronze, or other equivalent corrosion resistant
Attachment Means

alve intended far use on a fire pump and a standpipe shall be fitted at the
bwing:

made of brass,
andwheel.

0 defects that
on to remove

bwed from the

material.

inlet end with

a) Female pipe’threads complying with ANSI/ASME B1.20.1, Pipe Threads, Gengral Purpose

(Inch)

b) G

fooved ends complying with the ANSI/AWWA C606, Standard for Grooved and

Shouldered Joints;

c) Female pipe threads complying with a national standard that applies where the valve is

intend

ed to be installed;

d) Female screw threads complying with the Standard for Fire Hose Connections, NFPA 1963;

or

e) Female screw threads to fit existing equipment complying with the specification where the

valve

is intended to be installed.
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11.1.1 When the inlet end is fitted with female screw threads, the threads are permitted to be integral with
the valve body or located within a coupling that is able to swivel with respect to the body.

11.2 A hydrant hose valve shall be constructed to attach to hydrant barrels by use of two 3/4 inch (19.1
mm) tap bolts, spaced horizontally 5-5/8 inches (143 mm) on centers or by use of a flange complying with
a national standard that applies where the valve is to be installed.

12 Outlet Nipples and Threads

12.1 A hose valve outlet shall be threaded in accordance with Standard for Fire Hose Connections, NFPA
1963, unless otherwise specifically ordered to fit existing equipment or to comply with a specification
where the valve is intended to be installed. The outlet end shall be provided with at least four full threads.

12.2 The out]
ANSI/ASME H
facilitate coup

er end of external (male) and internal (female) threads other than tapeér
1.20.1, Pipe Threads, General Purpose (Inch) shall be terminated by the "H
ing and to avoid crossing and multilation of thread.

12.3 A hose fipple shall be made of brass, bronze, or other equivalent corrosion resistant

13 Hose Ouitl

13.1 A hose
hydrants.

bt Caps

outlet cap shall be provided for a straightway pattern hose valve intende

13.2 A hose gutlet cap shall be made of cast iron or equivalént corrosion resistant materig

13.3 A cap
Connections,

13.4 The cap
nuts on hydra|

13.5 A gaskq
Connections,

13.6 A hose
secure the ca

pipe threads
lighee Cut” to

material.

ed for use on

L.

pasket complying with the dimensional” specifications in the Standard for Fire Hose

NFPA 1963, shall be provided with.each hose outlet cap.

nut on a hydrant hose valve shall have dimensions corresponding to those o
nts on which the hose valvetis-to be installed.

t recess complying with”the dimensional specifications in the Standard
NFPA 1963, shall beyprovided in the cap at the inner end of the threads.

butlet cap shallbe constructed to accommodate a swivel attachment for the
D to a hydrant*or hose valve on which it is used.

the operating

for Fire Hose

chain used to
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14 Valve Stems
14.1 Stem threads shall be Acme, modified Acme, half V, or square type.

14.2 The assembly of the stem and its attached parts shall be such that the parts cannot separate in use.
See Hydraulic Operation Test, Section 22, and Mechanical Strength Test, Section 25.
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15 Stuffing Boxes and Seals

15.1 A valve shall include a stuffing box, or other means for sealing, so that there shall be no leakage at
the valve stem. The bearing surface provided in a stuffing box gland or seal retainer for the stem shall be
made of material having corrosion resistance equivalent to brass or bronze.

15.2 A stuffing box shall include a gland or follower with a packing nut. There shall be no threads within

the stuffing bo

X.

15.3 The stuffing box shall be of a width to contain packing so that there is no leakage around the stem
and shall have the space required for entrance of packing removal tools.

TN [N lael
I IJC YU VUITU.

15.4 The stuf]
15.5 A valve
seal ring wher
rings shall inc

15.6 In acas

through the bpnnet shall be brass or bronze bushed.

16 Handwheq

16.1 The outq
valve inlet siz

H [N baotiona il <l £ 4l 1 Aok
Yy VUA T JULLUTTT AlTtu e ©ThiTu UT uaic yrarniu oric

Shall be constructed to permit repacking of the stuffing box or replacement
the valve is fully open and under rated working pressure. A stem seallusing
ude at least two rings and stem seals using "O" rings shall include,dt least ¢

iron valve, the entire stuffing box shall be made of brass or‘oronze, and the

Is

ide diameter of a handwheel shall be not less than that specified in Table 16.
b and pressure.

Table\16.1
Minimum handwheel diameter

pf at least one
formed rubber
ne ring.

stem opening

| for any given

Nominal pipe sjze of Diameter of handwheel for working pressures
valve inlet, inghes ] ]
175 psi'(1.21 MPa) 300 psi (2.07 MPa
Inches (mm) Inches (mm)
1 2-5/8 (66.8) 3 (76.2)
1-1/4 3 (76.2) 3-1/4 (82.6)
1-1/2 341/4 (82.6) 3-1/2 (88.9)
2 3-1/2 (88.9) 4-3/8 (111.1)
2-1/2 4-3/8 (111.1) 5 (127.0)
3 6 (152.4) 7 (177.8)
16.2 A handwheel rim shall have a rounded surface and shall be free from sharp projectigns.

16.3 The han

dwheel shall be marked as specified in 27.3.
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17 Angle Pattern Valves

17.1 The seat ring of an angle pattern valve, when finished, shall not extend into the valve interior beyond
the near side of the outlet opening.

17.2 The seat ring width of an angle pattern valve (Figure 17.1(A)) shall be as specified in Table 17.1.



https://ulnorm.com/api/?name=UL 668 2016.pdf

APRIL 28, 2004 HOSE VALVES FOR FIRE-PROTECTION SERVICE - UL 668

11

Figure 17.1
Angle pattern valve seat details

E
/

A/

S2543A

Angle Pattern Valve Seat Details
A — Seat width.

B — Nut or clamp|ng ring for-Resilient Seat Seal.

C — Clearance bgtween the edge of the Resilient Seat Seal holder and the inside of the body.

D — Clearance between inside of the seat and the nut or clamping ring for the Resilient Seat Seal.

E — Valve stem.

F — Locking pin for Retainer Nut or Clamping Ring.

G — Resilient Seat Seal.

H — Holder for Resilient Seat Seal.
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Table 17.1
Minimum seat-ring width

Nominal pipe size of valve inlet inches Width of seat

Inch (mm)

1 1/8 (3.2)

1-1/4 1/8 (3.2)

1-1/2 3/16 (4.8)

2 7132 (5.6)

2-1/2 1/4 (6.4)

3 3/8 (9.5)

17.3 The lift

f a valve, that is, the distance between the seat ring and the valve seat séal

fully open, shall be not less than as specified in Table 17.2.

Table 17.2
Minimum valve lift

with the valve

Nominal pipe sige of valve inlet inches Lift of valve

Inch (mm)

1 3/4 (19.1)

1-1/4 718 (22.2)

1-1/2 1 (25.4)

2 1-3/8 (34.9)

2-1/2 1-3/4 (44.5)

3 2 (50.8)

17.4 The sea
any rotary or

17.5 The me
equivalent to

17.6 A resilie
it is easily rep
shown in Figu
the seal face

17.7 The cled

| seal holder shall be free to turmon its stem so that the seal is capable of S
bcraping action.

ns for securing a locknup used to secure a seal holder to its stem shall giV
hat provided by the wse of a pin as shown in Figure 17.1.

Nt seat seal shall;be made of a nonmetallic material firmly secured and assg
laced. The seal holder shall enclose the outer edge of the seal for its entire
re 17.1. The'valve seal, seal holder, and seal clamping ring shall have dime
pverhangs the body seat ring both inside and outside.

rance specified in Figure 17.1(C), between the edge of the seal holder and th

eating without

e securement

mbled so that
thickness, as
nsions so that

e inside of the

body, shall b

nottess tharmthat specified i Table17-3:
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Table 17.3
Minimum clearance between seal holder and inside of body

Nominal pipe size of valve inlet,

Clearance between disc holder and body

inches inch (mm)
1 1/8 (3.2)
1-1/4 3/16 (4.8)
1-1/2 3/16 (4.8)
2 1/4 (6.4)
2-1/2 1/4 (6.4)
3 5/16 (7.9)

17.8 The Clealirance specified in Figure 17.1(D), between the inside of the seat and(tt]
shall be not less than 1/16 inch (1.6 mm).

clamping ring

17.9 The sea

locking featur¢.

18 Straightwd

y Pattern Valves

retainer nut or clamping ring shall be pinned in place or restrained from m

e seal nut or

ovement by a

18.1 A straightway pattern valve consists of either the nonrising-stem or the rising-stem construction.

18.2 A straigiptway pattern valve, when fully open, shall haveta straight through unobstru
cross section, whose area at any point shalkbe not less than the cross-se
of the size of pipe with which the valve is ntended to be used.

with a circulai
the waterway

18.3 The gatq

18.4 A straightway pattern valve shall have glides for the gate cast integral with the body

18.5 A valve
unequal width

18.6 A valve
guides cast in

18.7 A valve
drilled to rece

the body.

ve a drip/cock.

of straightway pattern valve shall be;of the solid-wedge, split-wedge, or par

that seats tightly with the\gate in one position only shall have integrally
5, or other equivalent means, to provide for intended assembly.

for use on hydrants-shall be permitted to have a gate with a single seating

body shall have a boss formed on the underside at the outlet end that is ca

cted waterway
ctional area of

hllel-seat type.

ast guides of

face and with

bable of being
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PERFORMAN

19 General

CE

19.1 Representative samples of each size hose valve shall be subjected to the tests specified in Sections
19 — 25. Test bars of metal used in castings and additional samples of parts constructed of nonmetallic

materials, suc

h as rubber seal rings, are to be required for physical tests.

20 10-Day Moist Ammonia Air Stress Cracking Test

20.1 After being subjected to the conditions described in 20.2 — 20.4, a brass part containing more than
15 percent zinc when examined using 25X magnification shall:

a) Sh

b) Cd
if ther!

Exception: (
comply with th

20.2 Each teq
the result of a
maintained du
are to have th

ow no evidence of cracking; or

mply with the Hydraulic Operation Test, in Section 22, and the Leakage Tes
b is evidence of cracking.

racking complies with (a) when the cracking does not impactthe ability of
be requirements of this Standard.

t sample is to be subjected to the physical stressesdigrmally imposed on or v
5sembly with other components. Such stresses are’to be applied to the samp
ring the test. Samples with threads, intended to be used for installing the prod
e threads engaged and tightened to the torquespecified in Table 20.1. Teflo

[, Section 23

the product to

ithin a part as
le prior to and
Lict in the field,
n tape or pipe

compound arg not to be used on the treads.

Table' 20.1
Torque requirements' for pipe connections

Nominal gipe size, inches 2 Torque
Pound-inches (Newton-metefs)
1 1200 (135.6)
1-1/4 1450 (163.8)
1-1/2 1550 (175.1)
2 1650 (186.4)
2-1/2 1750 (197.7)
3 1800 (203.4)

@ Dimensions ag spegified in ANSI/ASME B1.20.1.

20.3 Three samples are to be degreased and then continuously exposed in a set position for ten days to
a moist ammonia-air mixture maintained in a glass chamber approximately 12 by 12 by 12 inches (305 by
305 by 305 mm) having a glass cover.

20.4 Approximately 600 ml of agueous ammonia having a specific gravity of 0.94 is to be maintained at
the bottom of the glass chamber below the samples. The samples are to be positioned 1-1/2 in. (38.1 mm)
above the aqueous ammonia solution and supported by an inert tray. The moist ammonia-air mixture in
the chamber is to be maintained at atmospheric pressure and at a temperature of 93°F (34°C).
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21 Elastomer

ic Parts Test

21.1 An elastomeric part used to provide a seal shall have the following properties when tested as

specified in th

e Standard for Gaskets and Seals, UL 157:

a) For silicone rubber (having poly-organo-siloxane as its constituent characteristic), a minimum
tensile strength of 500 psi (3.4 MPa) and a minimum ultimate elongation of 100 percent;

b) For natural rubber and synthetic rubber other than silicone rubber, a minimum tensile
strength of 1500 psi (10.3 MPa) and minimum ultimate elongation of 150 percent; or a minimum
tensile strength of 2200 psi (15.2 MPa) and a minimum ultimate elongation of 100 percent; and

c) Th
after (
and S
tempd

21.2 The Stal
parts or shee
O-rings having
in the product

22 Hydraulic

22.1 A valve
pressure.

JoC PIUPCItIUO IC:at;IIU tU IIIU./\;mUIII tUIIO;:C OCt, |||;||;mum tCI IOI:U OtlUllUth ary
ven aging; and hardness after oven aging, all as specified in the Standardf
eals, UL 157. The maximum service temperature used to determine theove
rature for oven aging is identified as being 60°C.

hdard for Gaskets and Seals, UL 157, provides for the testing of‘either finishg
or slab material. Sheet or slab material is to be tested when the elaston
diameters of less than 1 inch (25.4 mm). The material tested’is to be the sam
regardless of whether finished elastomeric parts or sheet or slab material ig
Dperation Test

shall withstand, without malfunction of any part; a flow at pressures up to its

22.2 The sanpple for this test is to be connected to“a piezometer to which a pressure g4

attached, and

to a water supply providing the rated working pressure at full flow. The down

the hose valve is to be fitted with adapters, a'piping arrangement constructed to represent

(15.2 m) of 1-
valve, or 50 fe
valve.

22.3 The hos
(345 kPa). Th
maintained at
valve opened
until the rated
Section 23 an

22.4 During t

1/2 inch (38.1 mm) fire hose*and a 1/2 inch (12.7 mm) nozzle for a nominal
et of 2-1/2 inch (63.5 mm)-fire hose and a 1 inch (25.4 mm) nozzle for a nom

b valve is to be closed and the inlet pressure at the piezometer is to be incre
e hose valve then is to be opened to the fully opened position while the flowi
50 psi. Thexwvalve then is to be closed, the pressure increased to 100 psi (68¢
while thelintet pressure is held constant. This process is to be repeated in 50

working/pressure is attained. The sample is then to be subjected to the
d Strength of Body Test, Section 24.

elongation
br Gaskets
h time and

ed elastomeric
eric parts are
e as that used
tested.

rated working

uge has been
stream side of
either 50 feet
| or 1-1/2 inch
inal 2-1/2 inch

ased to 50 psi
ng pressure is
) kPa) and the
DSi increments
| eakage Test,

he test specified in 22.3 measurements are to be made of the operating torq

ue required to

close the valve to the point only where flow is stopped, to fully close it, to open it to the point where
leakage begins, and to fully open it. These values shall not exceed the maximum operating torque values
specified in Table 22.1.
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Table 22.1
Maximum operating torque

Diameter of handwheel Maximum operating torque
Inches (mm) Pound-inches (Newton - meters)
2-5/8 (66.8) 42 (4.75)
3 (76.2) 54 (6.10)
3-1/4 (82.6) 66 (7.46)
3-1/2 (88.9) 72 (8.14)
4 (101.6) 120 (13.56)
4-3/8 (111.1) 162 (18.31)
5 (4270) 220 {25.09)
6 (152.4) 324 (36.61)
7 (177.8) 420 (47.46)
23 Leakage Tests
23.1 General
23.1.1 A valvg shall withstand, without leakage at joints, at the valye ‘seat, or at the stuffing box or seal

provided for t

23.2 Seat leakage

23.2.1 Thein
be wiped clea
leakage, and

23.2.2 Straightway pattern valves having metal-to-metal seats and provisions for attachmg

only, shall sh

weeping is d¢fined as leakage not exceeding 1 fluid ounce (0.03 L) per hour per inch

nominal valve
23.3 Body led

23.3.1 After ¢
valve is to b
pressurization
stuffing box o

et of each valve is to be connected to a water supply. The seating faces of tk
N, after which the valve is to be closed; pressurized to rated working pressure
hen pressurized to twice rated working pressure, as specified in 23.1.1.

bw no leakage through body or bonnet and only a slight weeping past the
size.

kage

ompletion/of the valve seat leakage test specified in 23.2.1 and 23.2.2, th

b closed_by a cap or the equivalent, and the valve is to be partially op
of the.entire valve body to rated working pressure, including the bonnet joint

he stem, an internal hydrostatic pressure of twice the‘rated working pressure of the valve
applied for 1 minute except as specified in 23.2.2.

e valve are to
examined for

nt to hydrants
e seats. Slight
(25.4 mm) of

b outlet of the
ened to allow
and up to the

sealing device, examined for leakage, and then pressurized to twice rated wo

rking pressure

as specified ir

25.1.1.

23.3.2 For the test specified in 23.3.1, the valve shall not be fully opened because the purpose of the test
is then partially defeated, since the construction shall provide tight closure along the stem so that the
stuffing box is capable of being repacked, or the stem sealing device replaced, with the pressure applied
while the valve is fully open.
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23.4 Repacking test

23.4.1 After completion of the tests specified in 23.1.1 — 23.3.2, the valve is to be fully opened, and the
packing in the stuffing box or at least one ring of any sealing device is to be removed.

23.4.2 With the valve in the fully open position and under rated working pressure for 1 minute, leakage
through the unpacked stuffing box or altered stem sealing device shall not interfere with the replacement
of the packing or sealing device.

23.5 Body and stem leakage
23.5.1 After the tests at rated workrng pressure specified in 23.4. 1 and 23.4. 2 the stuffing box is to be

repacked or gpy-stermsesalirgdevice—ts-tobereptaced—The-vatve-is-to-bepartiaty-opene gl, and the test
pressure is to|be increased to twrce the rated workmg pressure and held at that pressure 10r 1 minute.

23.5.2 During the test specified in 23.5.1, there shall be no weeping or leakage thraough the castings, or
signs of strucfural weakness. Slight leakage at the valve stem not exceeding 2(fltsid ouncgs (0.06 L) per
hour is permitfed.

24 Strength df Body Test

24.1 An assembled valve that is partially opened shall withstand<or 1 minute without ruptlire an internal
hydrostatic tet pressure of five times the rated working pressufe.

24.2 Becausq this test is not identified as a test for gaskets\or seals, leakage at joints is germitted.
25 Mechanical Strength Test

25.1 Internal pnd external valve parts
25.1.1 A valvg assembly shall withstand, without malfunction of any internal or external vglve part which

would affect the operability or strength-of:the valve, such as a handwheel, stem assembly, jand seat seal,
a torque applipd at the handwheel as ‘specified in 25.1.2.

25.1.2 A sample of the valve iS 10 be secured in a vise or supported in an equivalent manhner. The test
torque is to applied through the handwheel and measured from the center of the hgndwheel by a
torque wrench or equivalent device. The torque value specified in Table 25.1 is to be ppplied to the
sample valve with the valve:

a) In fthe«closed position in the direction tending to further close the valve; and

b) In the open position in the direction tending to further open the valve.
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