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EVALUATION OF A CRFMICAL SPRINKLZEI TYPE 
FIRE EXTINGUISHING SYSTEM FOR VOR TYPE S BUILDINGS 

PURPOSE 

The purpose of these tests v&8 to evaluate a sprinkler type 
extinguishing system for protecting the transmitter and engine roome 
of a VOR Type S bulldIng against fire 

SUMMARY 

Fire extlngulshment tests were conducted ln both the trans- 
mltter room and engine room of a VOR Type S bulldlng on various arrange- 
ments of bucket and splllage fires of combustible llquds. Shur-Spray 
units were used as a means for automatically d;acharglng extlngulshlng 
agent on the flree. An electrIca mnterlockl,~g system was devised and 
Incorporated vlth a normally closed contact on the Shur-Spray unit. 
This system dlsconnected the IncomIng power line and the battery c1r- 
cut, stopped the engine, If operatmg, and closed the louver doore In 
the engine room when any one of the Shur-Spray units began to dls- 
charge, This was necessary m order to prevent high rates of air change 
wlthln the rooms, which would result in removing the extingulshlng 
vapors and permit fires to continue and spread. 

EQUIPkENT 

The basic extlngulsher used was a Shuy-Spray bottle, Fig. 1, 
built by InternatIonal Fire Equipment Corporetlon, Staten Island, New 
York, which contalned one gallon of carbon tetrachlorlde. The bottle 
is normally installed in an Inverted posltion The outlet at the bottom 
is sealed by a eprlng-loaded valve held closed by a fusible link. Fua- 
ing of the link permits the valve to open, allowIng the carbon tetra- 
chloride to be alecharged by gravity through a spray nozzle. 

The extmguishmg system was made up of three Shur-Spray 
unite vlth special, normally closed switch type arm8 end an electrlcal 
Interlocking circuit as shown in Fig. 2 The electrical circuit con- 
sisted of* 

(a) A two-pole relay with 27 v dc low-draln coil, single 
throw contacts, open when co11 wa8 energlzed and closed 
when not energized. The contacts on this relay, when 
open, should have a large gap clearance. 

(b) Two solenoid-operated latches, one each for each set of 
louver doors. The solenoids operated from the 27 v dc 
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battery supply. Tney were mounted on one of the louver 
doors somthat the fuse lmk, previously Intended to 
hold open the louver doors, would slip over the 
solenoid plunger. See Fig. 3. 

(c) A euitable ac line circuit breaker. This breaker was 
held In the closed positlon by a latch. The latch w&s 
operated by a 27 v dc coil, which, when energized, 
allowed the breaker to open. A set of contacts were 
included which closed when this switch W&B in the full 
open position. 

(d) A suitable circuit breaker for the main battery clr- 
cult Thm breaker was held m the closed position by 
a latch. The latch was operated by a 27 v dc coil, 
which, when energized, allowed the breaker to open. 

(e) A normally closed test switch 

These components were connected along with the normally 
closed switches on the Shur-Spray arms, as shown m Fig. 2. 

The building used was a VOR Type S, complete with two 
transmittere and an engme generator set properly installed and in 
operation. 

METHOD OF TEST 

Bucket fires were produced In a 12 quart bucket partmlly 
filled with a mixture of fuel 011 and gasoline (except where otherwise 
noted). Spillage fires were simulated by using shallow pans in order 
to maintain controlled and reproducible conditions. The fires were 
lgnlted manually vnth a torch Locations of the fire pans for each 
test are shown In Fig. 5. Shur-Spray units were mounted as high as 
possible in the gable, Fig. 4, and the plan locations were &B Bhown 
in Fig. 6. 

FiFSULTS 

I. Rapidly Progressing Flree (Fuel Oil and Gasoline). 

(a) Two Shur-Spray units 
Two shallow fuel pans, 20 by 30 inches 
Door closed, fan left on - fire extlnguished 

(b) Same as (a) except with door open - fire extmngulshed 
(c) Two Shur-Spray units 

Two ehallow fuel pens, one deep fuel pan, 81x inches 
deep, three foot square, and one 12 quart bucket half 
full of fuel 
Door open, fan left on - fire not extlnguulshed 
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Three Shur-Spray umts 
Four fire pans as m (c) 
Door closed, fan shut off manually when bottles 
discharged - fire extmgulshed 
Two Shur-Spray units 
Four fire pans a8 m (c) 
Door closed, fan shut off when bottles discharged 
Fire appeared to be out 6 l/2 mmutes later, so door 
was opened - flash back occurred m the 81x mch daep 
P=-J. Complete extmgumhment may have occurred If 
the door had been closed for a longer period of time. 
One Shur-Spray umt, otherwise repeat of test (e) 
Four fire pans a8 m (c) 
Door closed, fan shut off manually when bottles 
discharged - fire extinguished - door opened 11 
mmutes after ignition 
Two Shur-Spray units 
Four fire pans as m (c) 
Door closed, fan shut off when bottles discharged 
The three pan fires were extmguished - bucket fire 
contmued to burn. 

Note. This test w&B a repetition of (e) and (f), except 
that the outside air temperature was 50 degrees F 
rather than 85 degrees F aa m (e) and (f). The 
bucket fire probably would have been extingulehed 
if test had been conducted m warmer weather. 

II. Slowly Progressmg Fires (No. 10 Engme 011). 

(a) Two Shur-Spray units 
Two fire pans 
Door closed, fan running contmuously 
Hqhest temperature m room 7 l/2 minutee after 
lganltion was 150 degrees F 
Temperature rose to 300 degrees F nine mmutes 
after ignition At this tme, both bottles 
dlscharged five seconds apart. 
Door was opened 19 minutes after ignition. 
Fire was noticed and the door closed 22 minutes 
after lgultion. 
Tne door was agam opened and fire was out 36 
minutea after ignition. Fire extmgumhed. 

1 
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III. Rapldly Progressing Fire, Rut Small In Size, Therefore, Pro- 
ducing a Small Amount of Heat. 

(a) Two Shut--Spray units 
One fire pan (12 quart bucket half full of gasoline 
and fuel 011) 
Door closed, fan shut off when bottles dlacharged 
only one bottle discharged - fire not extinguished 

Iv. Engine Room 

Engme Room fire tests were conducted vlth the electrical 
interlock circuit, Fig. 2, in operation except where noted. 

(a) One Shur-Spray unit 
One shallow fire pan (011 and gasolme) 
Fire extmguished 

(b) One Shur-Spray unit 
Two shallow fire pans (011 and gasoline) under and at 
both sides of engine 
Fire extlnguished 

(c) One Shur-Spray unit 
One deep fire pan (12 quart bucket) 
Fire not out but confined to bucket 

(a) Repeat IV (c) with 8ame result 
(e) One Shur-Spray unit 

Two shallow fire pans 
ElectrIcal Interlock connected to close louver 
doore only 
When bottle discharged, fumes choked and stopped 
engme . Fire extinguished -- 

(f) One Shur-Spray unit 
Two shallow fire pans 
Electrical interlock connected to stop engine only 
Louver doors held open by fuse links supplied with 
bulldlng. 
When bottle discharged, the engine stopped due to 
electrical mnterlock. Louver doors remalned open - 
fuse links did not melt. Fire extinguished - 

Note If strong wind prevailed 80 BB to exhaust fumes 
from room with louver doors open, the fire may 
have continued to burn a8 It did In IV (g). 

(g) One Shur-Spray unit 
Two shallow fire pans 
No electrical interlock used 
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When bottle discharged, engine continued to operate 
and louver doors renalned open. Fire continued to 
burn. Fuse links on louver doors did not melt. 

DISCUSSION 

Fires occurring from spillage of volatile flammable flulds 
gave off considerable heat and caused the Shur-Spray units to operate 
in 20 seconds or less. 

Bucket fires generally give off a small amount of heat, In 
some cases, Insufficient to cause the Shur-Spray units to operate. 
Such fires, If confined, are considered too small to cause damage. 
In several cases, when bucket fires did cause the Shur-Spray units to 
operate, the bucket fires were not extlngulshed. In tests conducted 
on warm days (85 de@-eea F outside air temperature), bucket fires were 
extinguished, while In the test8 conducted on cool days (50 degrees F 
outs=& air temperature), they continued to burn. On the warm days, 
more of the CTC llquld apparently vaporlzad, and bucket fires were 
extinguished. 

Small smoldering fires, unless they break out into flame, 
would probably not give off sufflclent heat to cause the extlnguishers 
to operate. 

In order to detect and extlngulsh small or smoldering fires, 
lntrlcate and costly detecting and extlngulshlng systems would be 
necessary. 

Ventllat1on control, such as 1s afforded by the electrlcal 
interlock system, 18 necessary, especially In the engine room. With- 
out this control, extinguishment la unreliable However, in the event 
of battery failure prior to detection, a reasonable amount of pro- 
tection 1s still available, since the detecting elements (fuse links) 
are mechanically connected to the extmguuher bottles. This vould not 
be so on more intricate detecting and extlngulahlng systems. 

The system used ln these tests requires very little main- 
tenance. The Shur-Spray units CRIB be Inspected visually by noting the 
liquid level m the glass container. The electrlcal ayatem can be 
inspected by opening the test switch. After the inspection of the 
electrical system, the two electrical alaconnect smtches and the 
louver doors mLst be reset manually. 
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CONCLUSIONS 

1. !l?wo extlngusher bottles in tranemltter room and one 
extingusher bottle in engine room provu?led adequate fire protection. 

2. The EUhJeCt extlngushlng system 1ncOrporatlng proper 
ventllatlon controls extingushed all major fires in both tremsmltter 
and engine rooms. 

3. The etiu-igushlng system alone 18 unreliable vlthout 
proper ventllatlon control. 

4. Small, conflned fires (b,ckct fires) perelsted m 
several lnstvlces after the maJor flro was extlngushed; however, the 
bucket fxes were confined wlthln the bucket and were not hazardous 
to the remandcr of the bulldlng or equlpment. 

5. The exxtlng fuse links furnished on the building 
louver doors proved aii%llable. 
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FIG 2 SCHEMATIC OF ELECTRICAL INTERLOCK CIRCUIT 
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