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rn INCORPORATED 1920 

UNDERWRITERS’ LABORATORIES OF CANADA 
Telephone 757.361 I Area Code 416 General Olficct and Terling Slation 7 CROUSE ROAD, SCARBOROUGH, ONTARIO 

In Replying 
Rele, ,o ULC Subjec t  C193- 1975 

GUIDE 

FOR 

THE INVESTIGATION 

OF 

ALARM VALVES 

FOR 

FIRE-PROTECTION SERVICE 

GENERAL 

1. Scope 

- 1.1 These requi rements  cover  alarm v a l v e s  f o r  u s e  i n  au tomat ic  wet-pipe 
s p r i n k l e r  systems f o r  f i r e - p r o t e c t i o n  s e r v i c e .  A l a r m  v a l v e s  covered by 
t h e s e  requi rements  are of e i t h e r  t h e  v a r i a b l e -  o r  cons t an t -p res su re  type  
and are  of t h e  swing-check p a t t e r n .  O r d i n a r i l y ,  va r i ab le -p res su re  alarm 
v a l v e s  w i l l  prove s u i t a b l e  f o r  cons t an t -p res su re  s e r v i c e  wi thout  a l t e r a t i o n ,  
bu t  i n  c e r t a i n  des igns  t h a t  p o r t i o n  of t h e  dev ice  which has  t o  do wi th  t h e  
de l ay ing  of a la rms  may be omi t ted .  

- 1 . 2  
ed i n  t h e  Standard of t h e  Na t iona l  F i r e  P r o t e c t i o n  Assoc ia t ion  f o r  t h e  
I n s t a l l a t i o n  of Spr ink le r  A l a r m  Systems, NFPA No. 13-1972. 

Requirements f o r  t h e  i n s t a l l a t i o n  and u s e  of alarm v a l v e s  are includ-  

2.  Glossary 

- 2 . 1  
o r  r e s i l i e n c e  of t h e  water column above t h e  alarm dev ice  caused by a i r  i n  
t h e  s p r i n k l e r  p ip ing .  S p e c i f i c a l l y  d e f i n e d ,  t h e  f l e x i b i l i t y  of a wet-pipe 
system a t  any s t a t e d  p r e s s u r e  measured immediately above t h e  alarm dev ice  
is  t h e  number of g a l l o n s  of water which must be  withdrawn from t h e  riser, 
when t h e  main g a t e  i s  t i g h t l y  c losed ,  i n  o r d e r  t o  reduce t h e  riser pres-  
s u r e  10  pounds p e r  square  inch  ( p s i ) .  

FLEXIBILITY - May be  de f ined  i n  g e n e r a l  terms as t h e  apparent  e l a s t i c i t y  
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2 .2  SOLID FLOW SYSTEM - May be de f ined  i n  g e n e r a l  t e r m s  as a system i n  
which t h e  f l e x i b i l i t y  f e a t u r e  i s  e l imina ted ,  i . e . ,  no a i r  i s  p r e s e n t  i n  
t h e  s p r i n k l e r  p ip ing .  

- 2.3 RETARDING FACTOR - The time i n  seconds which e l a p s e s  wh i l e  any spec i -  
f i e d  rate-of-f low i s  be ing  t aken  from t h e  system between t h e  f i r s t  passage 
of water through t h e  alarm p o r t  of t h e  v a l v e  and t h e  complet ion of t h e  
a c t i o n  which i s  requ i r ed  of t h e  mechanism t o  a c t u a t e  t h e  alarm dev ices .  
It does no t  i nc lude  t h e  t i m e  r e q u i r e d  t o  withdraw excess  p r e s s u r e  from t h e  
riser above t h e  v a l v e ,  nor t h e  de l ay  i n c i d e n t  t o  t r ansmiss ion  of w a t e r  
through t h e  p ip ing  from t h e  alarm v a l v e  t o  water-motor gongs o r  o t h e r  
alarm appa ra tus  which may be  i n s t a l l e d  a t  some d i s t a n c e  from t h e  va lve .  

2 .4  SENSITIVENESS - Is de f ined  as t h e  minimum rate-of-f low from a system 
o u t l e t ,  expressed i n  g a l l o n s  p e r  minute  (gpm) which w i l l  open t h e  alarm 
va lve ,  as i n d i c a t e d  by i n t e r m i t t e n t  ( f o r  " f l e x i b l e "  system) o r  cont inuous  
o p e r a t i o n  ( f o r  " so l id"  sys tems) ,  of bo th  e l e c t r i c a l  and mechanical alarms. 
S e e  Clause 2.8. 

- 2.5 
ounce p e r  hour p e r  i nch  of nominal v a l v e  s i z e .  

SLIGHT WEEPING - Is de f ined  as  leakage  n o t  exceeding one f l u i d  

- 2.6 
when i t  i s  i n s t a l l e d  i n  a p ip ing  system t h a t  has  been f i l l e d  w i t h  water 
from an  a c t i v e  w a t e r  supply having a s t a b l e  p r e s s u r e ,  and t h e r e  is  no water 
f low €rom any o u t l e t  on t h e  systemdownstreamfrom t h e  alarm va lve .  

READY CONDITION - An alarm v a l v e  i s  de f ined  as i n  t h e  ready  c o n d i t i o n  

2 .7  WASTE OF WATER - Is de f ined  as t h e  d i scha rge  of any w a t e r  from t h e  
alarm p o r t  of a n  alarm v a l v e  t h a t  i s  i n  t h e  ready  cond i t ion .  

- 2.8 
t h e  sound o r  s i g n a l  produced exceeds any pe r iod  of s i l e n c e  occur ing  a f t e r  
t h e  i n i t i a l  sound o r  s i g n a l  producing o p e r a t i o n  of t h e  device .  

INTEFUIITTENT ALARM - Is de f ined  as an  alarm wherein t h e  d u r a t i o n  of 

- 2.9 
an alarm v a l v e  when t h e  va lve  i s  i n  t h e  ready cond i t ion .  

SERVICE PRESSURE - Is de f ined  as t h e  s t a t i c  p r e s s u r e  a t  t h e  i n l e t  t o  

ASSEMBLY AND DESIGN 

3. General 

3 .1  Aux i l i a ry  components o r  a t tachments  t o  alarm v a l v e s ,  such as water- 
motor-driven alarm gongs, p ressure-opera ted  swi t ches ,  p r e s s u r e  gauges,  etc. ,  
are  judged under t h e  requi rements  f o r  such dev ices  o r  p roduc t s  and a l s o  wi th  
r e s p e c t  t o  t h e i r  p a r t i c u l a r  a p p l i c a t i o n .  

4. Sizes  

- 4 . 1  
3- ,  4 - ,  5-, 6-, and 8-inch. 

A l a r m  v a l v e s  covered by t h e s e  requi rements  i nc lude  t h e  s i z e s  2-1/2-, 
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4 . 2  Valve s i z e s  r e f e r  t o  t h e  nominal diameter  of t h e  waterway through 
t h e  i n l e t  and o u t l e t  connect ions and t o  t h e  p i p e  s i z e  f o r  which t h e  
connect ions are intended.  The d iameter  of t h e  waterway through t h e  
water seat r i n g  of a v a l v e  may be  reduced below t h a t  of t h e  waterway 
through t h e  i n l e t  and o u t l e t  connec t ions .  

5 .  Working Pressures 

5 . 1  
of 175 p s i .  

An a lam valve s h a l l  b e  designed f o r  a maximum working p r e s s u r e  

6. Positions 

6 . 1  
i n  t h e  h o r i z o n t a l  p o s i t i o n  o n l y  o r  t h e  v e r t i c a l  p o s i t i o n  o n l y ,  o r  i t  may 
be  designed t o  o p e r a t e  i n  e i t h e r  of t h e s e  p o s i t i o n s .  

An alarm valve^ may b e  des igned  t o  o p e r a t e  as intended when i n s t a l l e d  

7 .  Instruction Charts 

7 . 1  A copy of t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n  c h a r t  is  t o  be  f u r n i s h e d  
w i t h  each alarm valve assembly. T h i s  i n s t r u c t i o n  c h a r t  is  t o  be  used 
as a g u i d e  i n  t h e  examination and t e s t  of t h e  valve and f o r  t h i s  purpose 
need n o t  b e  i n  f i n a l  p r i n t e d  form. The c h a r t  i s  t o  i n c l u d e  a n  i l l u s t r a -  
t i o n  showing t h e  v a l v e  t r i m  as s p e c i f i e d  by t h e  Standard f o r  t h e  I n s t a l l a -  
t i o n  of S p r i n k l e r  A l a r m  Systems, NFPA No. 13-1972. The t r i m  drawing i s  
t o  s p e c i f y  t h e  t y p e  of v a l v e s  e . g . ,  b a l l  v a l v e ,  g a t e  v a l v e ,  e tc . ,  t o  be  
used i n  t h e  t r i m .  Cross-sec t iona l  assembly views t o  e x p l a i n  t h e  v a l v e  
o p e r a t i o n  may a l s o  be  s u p p l i e d .  

- 7 . 2  
d r a i n  valve s h a l l  comply w i t h  t h e  requirements  f o r  t h a t  component. 

With r e f e r e n c e  t o  Clause 7.1, a n  alarm l i n e  shutof f  valve and t h e  main 

- 7 . 3  The i n s t r u c t i o n  c h a r t  should show t h a t  a n  open d r a i n  cone and i t s  
connect ion f o r d r a i n - p i p i n g  should be  provided t o  serve t h e  alarm-valve 
main d r a i n  and should have s u f f i c i e n t  c a p a c i t y  t o  t a k e  care of t h e  max- 
imum w a s t e  of water which i s  l i k e l y  t o  occur ,  wi thout  s p a t t e r i n g  w a t e r  
upon t h e  surroundings.  Dra in  p i p i n g  from t h e  main d r a i n  and from o t h e r  
d r a i n  o u t l e t s ,  where open cones are n o t  used,  should be  provided w i t h  
s i g h t  d r a i n s  o r  w i t h  plugged tees having p l u g s  of b r a s s .  

- 7.4 
t h e  r e t a r d i n g  chamber w i t h  r e s p e c t  t o  t h e  alarm valve. I f  t h e  p i p i n g  
t o  t h e  i n l e t ,  o u t l e t ,  o r  d r a i n  i s  t o  be  used i n  any way f o r  t h e  suppor t  
of t h e  r e t a r d i n g  chamber, t h e  s i z e  and maximum l e n g t h s  of such support-  
i n g  p i p i n g  are t o  b e  d e t a i l e d .  

The i n s t r u c t i o n  c h a r t  i s  t o  c l e a r l y  show t h e  method of  mounting 

- 7.5 
as deemed by themanufac turer  t o  b e  adequate  t o  e x p l a i n  necessary  care 
and maintenance. The informat ion  s h a l l  i n c l u d e  t h e  fol lowing o r  e q u i v a l e n t  
s ta tement :  
ance  i n  a s p e c i f i c  f i e l d  i n s t a l l a t i o n ,  t h e  manufacturer  o r  h i s  a u t h o r i z e d  
f i e l d  r e p r e s e n t a t i v e  s h a l l  b e  contac ted  i f  any f i e l d  adjustment  i s  t o  
b e  made." 

The i n s t r u c t i o n  c h a r t  s h a l l  i n c l u d e  such d i r e c t i o n s  and informat ion  

"Where d i f f i c u l t y  i s  experienced i n  o b t a i n i n g  proper  perform- 
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8 .  Bodies and Covers 

- 8 . 1  
r e s i s t a n c e  equ iva len t  t o  c a s t  i r o n .  I f  nonmeta l l ic  materials, 
e .g .  p l a s t i c s ,  are used,  they  are t o  be sub jec t ed  t o  a des ign  s tudy  
t o  e v a l u a t e  t h e i r  r e s i s t a n c e  t o  e x t e r n a l  f i r e  exposure and thermal  
shock. 

A body and cover s h a l l  be made of a material having c o r r o s i o n  

8 .2  A c a s t i n g  s h a l l  no t  be  plugged o r  f i l l e d  b u t  may be  impregnated 
t o  remove p o r o s i t y .  

8 .3  The dimensions of a l l  f l a n g e s ,  f l a n g e  p i p e  j o i n t s ,  and Zhreaded 
body openings s h a l l  conform, wherever p o s s i b l e ,  t o  t h e  fo l lowing  
Standards .  

P ipe  Threads - ANSI B2.1-1968 

P ipe  Threads (Dry Sea l )  - 
A N S I  B2.2-1968 

Flanges - A N S I  B16.1-1967 
(125 p s i  r a t i n g  o r  h ighe r )  

- 8.4 
e x t e r n a l  f i t t i n g s  and a t tachments  s p e c i f i e d  by t h e  Standard f o r  t h e  
I n s t a l l a t i o n  of S p r i n k l e r  Systems, NFPA No. 13-1972. 

P rov i s ion  s h a l l  be  made i n  a v a l v e  body f o r  connec t ion  of a l l  

8.5 The p o i n t  of connec t ion  of t h e  alarm p ip ing  s h a l l  be  such t h a t  
p r e s s u r e  s u f f i c i e n t  t o  o p e r a t e  t h e  a l a r m  w i l l  be  a v a i l a b l e  a t  any 
v e l o c i t y  of f low through t h e  v a l v e  of 1-20 f e e t  p e r  second, a t  s e r v i c e  
p r e s s u r e s  of 20-175 p s i g ,  see Clause 2.9. 

- 8.6 
s h a l l  b e  not  less than  1/2-inch p i p e  s i z e ,  and an  opening used e x c l u s i v e l y  
f o r  a p r e s s u r e  gauge s h a l l  be no t  less than  1/4- inch p i p e  s i z e .  

A tapped opening i n  a va lve  body f o r  a r e t a r d i n g  chamber connec t ion  

- 8 . 7  
be not  1t:r;s than  1-1/4-inch p i p e  s i z e  f o r  a 2-1/2- o r  3-inch and no t  
less than  2-inch p i p e  s i z e  f o r  a 4- ,  5-, 6-, o r  8-inch va lve .  

A tapped opening i n  a va lve  body f o r  main d r a i n  connect ion s h a l l  

8.8 Tapped openings provided f o r  main d r a i n  p ip ing  s h a l l  be  so l o c a t e d  
as t o  assist i n  c a r r y i n g  away sediment o r  f o r e i g n  material l i k e l y  t o  
c o l l e c t  a t  t h e  v a l v e  seat and t o  d r a i n  water from t h e  system p ip ing  
when t h e  va lve  i s  i n s t a l l e d  in any in tended  p o s i t i o n .  

- 8.9 A body handhole opening s h a l l  b e  l a r g e  enough t o  permit  easy  a c c e s s  
t o  a l l  working p a r t s  and t o  a l low t h e  removal of t h e  c l appe r  assembly. 
It s h a l l  be so l o c a t e d  t h a t ,  when t h e  v a l v e  is  i n s t a l l e d  i n  t h e  in tended  
p o s i t i o n ,  t h e  opening w i l l  b e  on t h e  s i d e  o r  on t h e  top.  
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8.10 
b o l t s  and n u t s ,  o r  b o l t s  a l o n e ,  o r  s t u d s  and n u t s ,  w i th  t h e  removable 
p a r t s  having e x t e r n a l  d r i v e  s u r f a c e s ,  such as a squa re  o r  hexagonal 
head. 

A cover p l a t e  s h a l l  be a t t a c h e d  t o  t h e  body of a v a l v e  us ing  

8.11 
than  112 inch  s h a l l  be used t o  assemble c a s t i n g s  s u b j e c t  t o  f u l l  w a t e r  
p r e s s u r e .  S i z e s  of s t u d s  o r  b o l t s  used w i l l  be  a n  i t e m  of des ign  review 
f o r  a l l  s i z e s  of v a l v e s .  

I n  t h e  des ign  of a &inch  s i z e  o r  l a r g e r  v a l v e ,  no s t u d  o r  b o l t  smaller 

8.12 B o l t s ,  n u t s ,  and s t u d s  employed f o r  t h e  b o l t i n g  of pressure-hold ing  
c a s t i n g s  s h a l l  comply w i t h  t h e  a p p l i c a b l e  requi rements  f o r  Grade A o r  
Grade B b o l t s  o r  b e t t e r  of ASTM A307-1968. 

8.13 
t h e  g a s k e t ,  s h a l l  no t  exceed t h e  minimum t ens i l e  s t r e n g t h  s p e c i f i e d  i n  
Table 2 of ASTM A307-1968, when t h e  v a l v e  is p r e s s u r i z e d  t o  f i v e  t i m e s  
t h e  r a t e d  working p r e s s u r e  f o r  6-inch o r  smaller v a l v e s  and t o  fou r  times 
t h e  r a t e d  working p r e s s u r e  f o r  8-inch s i z e  v a l v e s .  
a p p l i c a t i o n  of p r e s s u r e  i s  t o  be  c a l c u l a t e d  as fo l lows:  

The load  on any b o l t ,  e x c l u s i v e  of t h e  f o r c e  r e q u i r e d  t o  compress 

The area of t h e  

- A I f  a f u l l - f a c e  gaske t  i s  used, t h e  area of f o r c e  a p p l i c a t i o n  
is  t h a t  ex tending  o u t  t o  a l i n e  de f ined  by t h e  i n n e r  edge 
of t h e  b o l t s .  

- B I f  an "O" r i n g  seal o r  r i n g  gaske t  i s  used ,  t h e  area of f o r c e  
a p p l i c a t i o n  i s  t h a t  ex tending  ou t  t o  t h e  c e n t r e  l i n e  of t h e  
"O" r i n g  o r  gaske t .  

8.14 A handhole cover p l a t e  s h a l l  be  designed so  t h a t  it cannot be  
i n s t a l l e d  i n  such a manner as t o  a d v e r s e l y  a f f e c t  t h e  o p e r a t i o n  of t h e  
va lve .  

9 .  Valve Mechanisms 

9 .1  
f i e l d  s e r v i c i n g  s h a l l  b e  such  that  i t  cannot b e  improperly reassembled. 

The des ign  of a v a l v e  p a r t  which may normally be disassembled i n  

9.2 
cond i t ion .  See Clauses  2.6,  2.7, 25.14 through 25.17 and 26.6. 

There s h a l l  be  no waste of water when t h e  v a l v e  i s  i n  a "ready" 

- 9.3 
ment of o p e r a t i n g  p a r t s .  

A v a l v e  mechanism s h a l l  be  designed t o  provide  freedom of move- 

9.4 The c l appe ras sembly  s h a l l  be  hung i n  t h e  i n t e r i o r  of t h e  v a l v e  
body i n  such a manner t h a t  t h e  c l a p p e r  assembly w i l l  move toward t h e  
seat by g r a v i t y  and seal p r o p e r l y  when no w a t e r  i s  flowing. For 
v a l v e s  in tended  f o r  h o r i z o n t a l  i n s t a l l a t i o n ,  t h e  u s e  of s p r i n g s  t o  
a s s u r e  proper  s e a t i n g  i s  a c c e p t a b l e .  
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