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EFFECT OF ELEMENT-WALL THICKNESS  ON OPERATION 
O F  CONTINUOUS FIRE-DETECTOR SYSTEMS* 

SUMMARY 

contmuous  flre-detector  systems  The  elements  tested  were  furnlshed  by  Walter  Kldde Er 
Tests  were  conducted  to  study  the  effect of element-wall  thlckness  on  the  operatmn of 

heavy-wall  types  from  both  companxes,  and a double-wall  Edlson  element  wlth  the  same 
Company,  Inc , and  by  Thomas A- Edlson,Inc  They  Included  the  standard,  thm-wall.  and  the 

dlameter  as  the  thm-wall  element  Thls  double-wall  element  was  clalmed t o  be  more  rugged 
than  the  thm-wall  element 

temperature  Increase  to  check  the  slmllarlty of the  temperature-resrstance  characterlst lcs 
of the  core  rnaterlals  between  the  heavy-  and  thin-wall  elements,  because  dlfferences would 
Influence  the test results  The  elements  then w e r e  tested  by  placlng  them  over a standard 
burner  at 1500'  and 2000°F , t o  obtam  response  and  clearmg  tlmes 

elements  placed  slde  by  slde In an  englne  bay of a test-cell-mounted  F-89  alrplane,  usmg 
controlled test flres  durlng  snmulated operation of the  alrplane  The  results of the  tes ts  
lndlcated  that   response  and  clearmg  trnes  were  Increased  appreclably  by  use of  the  heavy- 
wall  elements  and  that  these  elements  dld  not  meet  the  requlrements of SAE Speclficatlon 
AS-401A,  SectLon 7 1 (Response  Tlme).  For  the  Edrson  double-wall element, response  and 

thm-wall  elements  At 2000" F , however,  the  response  and  clearlng tunes of the  double-wall 
c learmg  t lmes  a t  1500' F flame  temperature  were  not  appreclably  dlfferent  from  those of the 

the  speclficatlon  requlrements f o r  response  t lmes  only  when  cahbrated  for  amblent 
element were  somewhat  longer  than  for  the  thln-wall  elements  The  double-wall  element  met 

temperatures  below  450" F. 

The  elements flrst were placed In an  electrlc  furnace and sub~ec ted   t o  a slow  rate of 

A second series of tests  was  conducted  on  an  mstallatlon of the  heavy-  and  thm-walled 

INTRODUCTION 

Handhng of the  sensmg  elements of contmuous flre-detection systems  during engrne 

order  to  mlnlmlze  thls  breakage,  sensmg  elements  wlth  thlcker  walls  have  been  developed 
change  and  other  mamtenance  functlons  often  has  resulted  in  breakage of these  elements In 

The  purpose of thls  evaluatlon  was  to  study  the  effect of the  mcreased  wall  thickness  on 
response  and  cleanng  tlmes  Thls  evaluatlon  was  Imtlated  at  the  request of the  Bureau of 
Aeronautlcs,  Department of the  Navy. 

DETECTOR  ELEMENTS  TESTED 

The  followlng  elements  were  submltted  for  testmg  by  Walter  Kldde & Company.  Inc 

2 Two lengths. 12 feet each, PO par t  number, 0 064-mch OD 
1 Two lengths, 12 fee t  each, P a r t  No 809144. 0 088-lnch outside  dlameter (OD). 

These  elements  were described as  havmg  approxlmately  the  same core matenal ,   Type  1400-34, 

test   results  could be obtamed to show  the  effect  of  the  wall  thlckness  wlthout  bemg  influenced 
as that  used  ln  the 809 part-number sertes  They  were  produced  for  these  tests In order   that  

by dlfferences  In  core  materlal .   After  some  dlfferences  were  noted In the  temperature- 
resistance character ls t lcs  of  the core materlal   used In  the first elements  submrtted by Walter 
Klddr Er Company,  Inc , a second  set of elements was submltted, as follows 

1 Two  lengths, 10 feet   each,   Par t  No.  809120, 0 088-1nch OD 
2 Two  lengths,  10 feet each, no par t   number ,  0 064-~nch OD, wlth  the  same  core  materlal  

as  that  used m the first length 

8Manuscrlpt   recaved  for  pubhcatton  December  1955 
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and a control  unlt,  Serlal No 182, wa5  used  wlth  the  thln-wall  elements In the  tes ts  
A Walter  Klade  d-c  control  unrt,  Serlal No 138, was  used  wlth  the  809-serles  elements, 

was 25 feet In length  and was  compnsed  of three  sectlons  Two of these  sectlons  were 10 
Thomas A Edlson,Inc , submrtted  sensmg  elements of three different types  Each  type 

feet  In length and  one  sectlon  was 5 feet   Three  control  unlts,   Part  Nos 227-28-2, a l so   were  
supplled  The  three  types of elements were  

1 Heavy-wall  detector, 0 090-~nch OD, P a r t  No. 239-541 
2 Double-wall  detector, 0 070-lnch OD, P a r t  No. 239-546. 
3 Thln-wall  detector, 0 070-lnch OD, P a r t  No 234-546. 

TEST  PROCEDURE 

The  elements  supphed by Walter  Kldde & Company,  Inc , and  Thomas A.  Edzson,Inc , 
were  subjected  to  slmllar tests at different  tlmes  These  conslsted of (1)  furnace  tests  to 
note  the  degree of similari ty  in  the core mater la l  of the  heavy-  and  thln-walled  speclmens, 
( 2 )  burner   tes ts  at 1500' and 2000' F to  observe  dlfferences In response  and  clearlng  tlmes 
uader  standerd  carefully  controlled  condltlons, and ( 3 )  full-scale tests m the  engme  bay of an 
F-89  alrcraft  to  observe  the  dlfferences  in  response  and  clearlng  tlmes  under  slmulated 
fllght-fire  condltlons  between  the  heavy-  and  thm-walled  elements.  The  latter two tests also 
permltted a comparlson of results  obtalned  from  bench-  and  full-scale-type tests 

Bench  Testlng 

rate  of temperature   Increase  untd a response w a s  obtamed  The  furnace  then  was  allowed  to 
The  sensmg  elements flrst were  placed  in  an  electrlc  furnace  and  subJected  to a slow 

cool  untll  the  response  signal  cleared  The  temperature at whlch  the  response  and  clearlng 
occurred  was  noted  for a s e r i e s  of callbratron-reslstor  settmgs  at   the  control  box  between 
100  and  5000  ohms 

Followmg  these  tests.  the  elements  were  sublected  to  testlng  on  the  detector-test 
bench! m accordance with Society of Automotlve  Englneers  (SAE)  Speclflcatlon AS-401A 
(F l r e  and  Heat  Detectors)  The  same  callbratlon-resistor  settmgs  were  used as m the 
furnace  tests 

Tes ts  m F-89  Engine  Bay 
The  senslng  elements  were  Installed ln the left englne  bay,  wlth  each  type of element 

mstallatlon IS shown  in  Flg 1 
completing two  loops  enclrclmg  the  englne  at  alrplane  statlons 310 and 345 A vlew  of thls 

Test  condltmnr  slmulatlng  alrcraft  taxllng,  taklng  off,  crurslng,  and  at  maxlmum  power 
were  produced  by  varymg  the  englne  rpm,  the  pressure of r a m   a l r  at the  engrne  Inlet.  and  the 
quantlty of alr to the  coollng-alr  scoop  for  the  engme  bay  The  afterburner  also  was  operated 
durmg  tests  szmulatlng  takeoff  and  rnaxlmum  power. 

test-flre  locatlons  are  shown  ln  Flg 2 Flre nozzles  mstalled  at  each of these  locatlons 

per  mlnute  (1/3  gpm)  and a spa rk  plug  and  cod  to  provtde  lgnltlon  Test-flre  temperatures 
conslsted of 1/4-1nch-OD copper  tublng  dlscharglng  avlatlon  gasollne at a rate  of two pounds 

turbulent  alrflaw  through  the  englne  bay  and  were  not consistent for all tests. Coollng  alrflow 
vaned  between 2000' and 2400' F F l r e  size and  mtenslty  were  greatly  mfluenced  by  the 

through  the  englne  bay  measured at the  f l re   locat lons  vaned  f rom 17 O B  to  73  30 fee t   per  
second.  Test  fires  burned  untll a flre  warnlng w a s  glven or for  ten  seconds,  whrchever 
occurred flrst The  procedure  was (1) establlsh  alrcraft  operatlonal  condltlon  for  the tests, 
( 2 )  swltch  on  the  test-flre  lgmtor,  and  (3) start fuel  flowlng  to  the test f l re   The  t tme 
requlred  for  f lre  warnlng 1s the  Interval  between  the start of  the  fuel flow for  test f i r e  and a 
flre-warnlng  Indlcatlon  The  fires w e r e  Intense,  but  they  were  lmear In form  due  to  the 
influence of coohng alr passmg  through  the  englne  bay 

Flres   were  lgnl ted wulthln the  left  englne  bay  In  reglons of deflnlte  flre  hazard.  The 

Detectors," CAA Technical Development  Report No. 217, September 1953. 
'J J. Gassmann, "A Burner  and  Test  Bench  for  Evaluatlng Ancra f t  F l r e  and  Heat 
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F lg  1 Locatlon of Sensmg  Elements   for  Tests  In F-89  Alrcraft  

LEGEND 
0 LOC4TION OF FUEL-DISCH4RGE  NOZZLES  FUEL I S  RELEASED 

IN DIRECTION OF EXPbNDEO EHO OF SILHOUETTE 

Flg  2 Test   F lre   Locat lons  In Left  Englne  Bay,  F-89  Alrcraft 
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F l g  3 Furnace  Tests,  Flrst Set of Kldde Detector  Elements 

TEST'RESULTS 

Bench  Testlng 

Walter  Kldde & Company, Inc., arg  shown In Flg.  3. The temperature-resistance 
characterlst lcs of the  core  materlal   for the two elements  are  qulte different 

of the  second  set of elements  submltted by Walter Kldde & Company, Inc , are  shown In 

mater ia l   a re   s rml la r  
Fig. 4 These  data  lndlcate  that  the  temperature-resrstance  characterlstlcs of the core 

The  data  obtalned  durlng  tests on  the  detector-test  bench,  when  the  second  set of 
elements  submltted by Walter  Kldde & Company.  Inc , was  tested,  are  shown  In F lgs  5 and 6 

The  data obtaxned from  the  electrlc-furnace  tests of the  first  elements  submrtted by 

The  response-  and clearing-temperature data  obtamed  from  the electric-furnace tes t s  
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Flg  5  Bench  Tests, 1500" Flame,  Second  Set of Kldde  Detector  Elements 

Flgures  7 and 8 show  the  response  and  clearlng  tlmes  obtalned  dunng  the  detector 
bench  tests  when  plotted  agalnst  the  mmlmum  response-temperature  settlngs  as  determmed 
In  the  electrlc  furnace 

submltted by Thomas A Edlso-Inc , a r e  shown ~n Fxg 9. These  data  rndlcate  that  the 
The  data  obtalned  from  the  electrlc-furnace  tests of the  senslng  elements  flrst 

temperature-res ,s tance  charactenst ics  of  the core materials of the  three  types of elements 
a re   s lml l a r  

by Thomas A Edlson,Inc  .were  tested,  are shown  In  Flgs 10 and  11 
The  data  obtalned  durlng  tests  on  the  detector  bench,  when  the  three  elements  submltted 

Flg 6 Bench  Tests, 2000" Flame,  Second  Set of Kldde  Detector  Elements 



6 

Y 500 

Y A oon8 O D  HEAVY 

5 PART NO 809120 

CLEhRING CURVE 

"50 WALL ELEMENT 

h 

: 4 0 0  

g 350 
B 

Y 
yl 

5 300 
z 
z 

RESPONSE TIME bN0 CLEbRINC TIME lSECONDS1 - m*-- mm 
-""mu .DI.Y 

Flg 7 Bench  Tests, 1500" Flame,  Second  Set of Kldde Detector  Elements 

RESPONSE TIME bND CLEARING TIME ISECONOS) .. ~*j~."c.l -", /",.. " r'. ,IC.Y 

Flg  8 Bench  Tests, 2000' Flame,  Second  Set of Kidde Detector  Elements 

6000 

5000 

4 w o  

I R R T  NO 230-5411 
A 0070 0 0 DOUBLE WLL 

0 0070 O D  ELEMENT 

;i P W O  

- 
3 

o m  
$loo0 

E m 0  
'so0 

e m  
g .oo 

i 3co 

6W 

PO0 

Flg  9 Furnace  Tests,  Edlson  Detector  Elements 
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RE5P0115E TlME (SFCONDSI 

Flg 10  Bench  Tests, 1500" Flame,  Edlson  Detector  Elements 

bench  tests  when  plotted  agamst  the  minimum  response-temperature  settings  as  determlned 
in  the  electnc  furnace 

Tes t s  m the F-89 Engme Bay 

submitted lnltlally  by Walter Kldde & Company,  Inc  Because  the  temperature-reslstance 
The flrst elements  Installed  for  testing  in  the  F-89  airplane  were  the  12-foot  lengths 

charactenstlcs  were  qulte  dlfferent,  as lndlcated  by  the  electrlc-furnace  tests,  Flg 3, the 

Flgures  1 2  and 13 show  the  response  and  clearmg  tlmes  obtalned  dunng  the  detector 

, 2 3 4 5 6 7 8  

RESPONSE TlYE ISECON051 

Flg. 11 Bench  Tests,  2000' Flame,  Edlson  Detector  Elements 
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TABLE I 

FIRE-DETECTION  TESTS O F  THE  WALTER KIDDE 
CONTINUOUS-TYPE FIRE-DETECTOR SYSTEMS  INSTALLED 

IN  AN F-89  AIRPLANE  POWER  PLANT 

T e s t  
No 

1 

3 
2 

4 

5 
6 
7 
8 

10 
9 

11 
12 

13 
14 
15 
16 

17 
1 8  

20 
19 

21 
22 
23 
24 

25 
26 
27 
28 

Condition 

Talnlng 
Taklng Off 

Maxlmum  Power 
Cruls lng 

Taking Off 
Taxnng 

Manmum  Power  
Crulslng 

Takmg Off 
T a n r n g  

Maxlmum  Power 
c ruls-mg 

Taming 
Taklng Off 

Maxlmum  Power 
C r u ~ s m g  

Taking Off 
Tamlng 

Maxlmum  Power 
c ruls-lng 

Takmg Off 
T a n m g  

Maxlmum  Power 
Crmslng 

T axung 
Takmg Off 

Maumum  Power  
Crlusrng 

Flrst Set  of Detector  Elements  Submltted 

0 064-Inch-OD Element 

Fire+ 
Locatlon 

Ala rm 
T l m e  

(No ) (seconds) 

11 5 5  
11 6.0 
11 5 5  
11 4.0 

15 8 7  
15  No 
15 
15  No 

No 

10 3 0  
10 3 0  
10 3 0  
10 5 5  

14  
14 3 0  

3.5 

14 
14 3 0  

3 7  

12 3 0  

12 
12  No T e s t  

2 5  
1 2  2 0  

13 6 3  
13 2 3  
13 3 5  
13 3 0  

9 9 2  
9 
9 

6.5 

9 
9.0 
9 5  

Clearmg 
Time 

(seconds) 

11 0 
3 5  
3 5  
4 0  

7.0 

10 0 
1 5  
7 0  
4 0  

12 0 
9 0  
9 0  

10 0 

No  Record 

22 0 
17 0 

12 0 

11 3 
9 0  

8 0  

4.0 
5.5 
2 5  
2.5 

0 088-Inch-OD Element 
No  809144 

C leanng  
Time 

~~ 

Alarm 

(seconds] 
Tlme 

7 0  
No 
No 
6 0  

10 0 
No 
No 
No 

4 0  

4.0 
3 6  

7 5  

4 0  

4 5  
4 0  

4 2  

4 0  

4 0  
3 0  

10 0 
3 4  
5 5  
3 5  

No 
7 5  
No 
No 

(seconds) 

1 2  5 

4 0  

6 0  

1 2  0 
10 0 
10 0 
5 5  

14 0 
11 0 
10 0 
12 0 

No Record 

25 0 
19 0 

10 0 
11 7 
11 5 
9 0  

5.5 

*Refer to F l g  2. 

a mnumum response  temperature of approxrmately  550" F The  data  obtalned  durlng  the  tests 
resrstance  sett lngs of the  control  clrcurts  were  altered In order  that  both  systems  would  have 

are   presented In Table I. 

wlth  the  thm-wall  elements  reported 24 flres, whereas  the  system  wlth  the No  809144  heavy- 
Although  the  two  types of elements  were  approxlmately I n  the same  locatlon,  the  system 

wrth  both  elements  (average of 19  tests)   was 3  9 seconds  for  the  one  wlth  the  thm-wall  element 
wall   elements  reported 19 flres The  average  response tlme on frres reported  by systems 

and 5  3 seconds  for  the  one  wlth  the  No  809144  heavy-wall  element  The  average  clearlng  tlme 
(average of 18   tes t s )   was  9 7 seconds  for  the  thln-wall   element  system  and 11 0 seconds for the 
system wrth the heavy-wall elements Complete  coverage of the  frre  zone  wlth  those  senslng 
elements  was  not  effected In thls rnstallatlon  It  was  Intended  only to determme the dlfference 
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Alrcraft, No. 1 1  Flre  Locatlon, 
Detector  Elements 



10 

RESPONSE TIME lSECOND51 

F l g  15  Fxre  Tests  In  F-89 Aircraft. N o  14 F l r e  LocatLon, 
Second  Set of Kidde  Detector  Elements 

In response of the  two  elements  Therefore,  the  fact  that  some  flres  were  not  detected 1s not 
srgnlfzcant 

Kldde li Company, Inc , (second  set  submztted)  were  conducted wxth fires  at   locatlons Nos 11 
and 14 only Cahbratlon-reslstor  settlngs  In  the  control  box  were  vaned  through a range of 

tests  The  curves show the  average  response and clearmg times for   tes t   f l res   a t   each of the 
200 to 5000 ohms  Flgures  14  and  15  contaln  curves  drawn  from  the  data  obtamed  durmg  these 

two locatlons  In  the  englne  bay  versus  the  cahbratlon-reslstor  settlng  Each  pornt  represents 
the  average  tlme of four  tests  conducted  under simulated condltlons of taxling,  takrng  off, 
crulsmg.  and  maxlmum  power  Flgures 16 and  17  show  the lesponse and clearmg  t lmes 
obtarned  durrng  these  tests  when  plotted  agalnst  the  mlnlmum  response-temperature  settlngs 
as  determrned  in  the  electrlc  furnace 

Thomas A Edlson, Inc The  data  obtamed  in  these  tests  are  shown  In  Table LI and Flgs I 8  
The  same  se r les  of tests  was  conducted  on  the  three  continuous  systems  submrtted  by 

through 21 The  average  response  tlmes *ere 

Tests  In  the  F-89  alrplane on  the IO-foot lengths of elements  manufactured by Waiter 

1 Element No 234-546  thm-wall), 0 070-lnch OD 
2 Element No 239-54G [double-wall), 0 070-inch OD 

2 54 seconds 
2 94 seconds 

3 Element No 239-541 (heavy-wall), 0 090-mch OD 3 8 seconds 

The  average  clearmg  t lmes  were 

1 Element No 234-54G (thln-wall). 0 070-mch OD 
2 Element No 239-54C (double-wall), 0 070-lnch OD 

9 05 seconds 

3 Element No 239-541 (heavy-wall). 0 090-mch OD 9 0 seconds 
8 5 seconds 



11 

-ESPOUSE T ~ M E  AND  CLEARING r l m  (SLCOUOSI +!z&!rsz 

F l g  16 Flre  Tests  m  F-89  Aircraft, No. 1 1  Flre  Locatlon, 
Second  Set of ELdde Detector  Elements 

RESPONSE TOHE AN0  CLEARING TIME (SECONDS) ~.-zy- -I/*I 

Fig 17 Flre  Tests  In F-89 Aircraft, N o  14 Flre  Locatlon. 
Second Set  of Kldde Detprtor Elements 
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TABLE LI 

FIRE-DETECTION  TESTS O F  THE EDISON CONTINUOUS-TYPE 
FIRE-DETECTOR SYSTEMS INSTALLED IN AN F-89  AlRPLANE  POWER  PLANT 

0 070-Inch-OD 
Element 

0.070-Inch-OD 0 090-Inch-OD 
Element  Element 

No. 234-54G No.  239-54G No 239-54 
T e s t  Condition Fme* Alarm  Clearmg  Alarm  Clear ing   Alarm  Clear lng  
No. Location Tlme  Tlme  Tlme  Tlme  Time  Tlme 

(No ) (seconds) (seconds) (seconds)  (seconds)  (seconds)  (seconds) 

1 Taxling 9 2 7  14 8 4 0  10.2 
2 T akmg Off 9 1 8  Abort 

4 5  
2 3  

11.8 
6.3 

3 
2.5 

Cru1srng 
7.2 

9 No 
4 M a a m w  Power 9 

Abort  2 5  7.7 3 3  
No  Abort 2.8 6 2   3 1  11 6 

9 5  

6 
5 Taxling  10 

Takinn Off 
4 3  

10 
5.7 

4.8 
4 7  

3 8  5 5  
4.0 
3.2 

5.5 3 4  
6.7 2 2  

I 

7 Crulslng  10 3.5 6 0   2 5  
8 Maxrmum  Power  10 

5.3 
5 -7 3 4   6 8   2 8  

6 8  2 0  
8.0 2.0 

10  Takmg Off 11 2 3  
11 1.7 9 8  2 2  8 5  

3 5  2 8  
2.5 

2 5  
8 8  

11 C r u r s ~ n g  11 2.2 
3 3   2 3  

4.7 2 8  
3 6  3 0  

3 5  3 .2 
2.8 

3 7  
3.7 2 6  

9 Taxnng 

12  Maxlmum  Power 11 2 5  

13  Taximg  12 2.3 14 6 
14 Talung Off  12 

3 2  10.3  4.2 9 9  
1.3 9 6  

15 
1 8  

C r u ~ s l n g  
7 8  

12 
2.4 

1.6 11 3 
8 0  

16 Maxlmum  Power  12 
2.3 

1.3 
9 0  

9 .O 
2 8  

1 8   7 8   2 2  
9 0  
7 4  

17  Taming  13 2.7 19 2 3 0  
18 Taklng Off 13 

19 5 4.3 
2.7 

26 4 

19  Crulslng 
9 1   3 0   9 4  

13 
3 0  

2.3 12 2  2.8 
13 5 

20  Maumum  Power 13 2.6  8.0 
12 2 2.8 16 1 

2 0   8 0   3 3  12.1 

21 T am Lng 14 2 3   6 5  2.5 
22 Talung Off 14 1 7  8 0  

6 5  2 9   7 9  
1.8 8.3 2 8  

23 
0 8  

C rulslng  14 1 7  5 8  2 2   5 3  2.7 5 6  
24  Mmlmum  Power 14 1 4  5 4  1 7   5 2   2 2   4 0  

25  Taxllng  15 3 0  5 3  3 .O 5 8   3 6  
26 Taklng  Off 

5 0  
15 2 2   7 1  2.2 9 5  8 8  12 6 

27 Crulsrng  15 2 .o 5 7   2 1   6 3   2 6   6 0  
28  Maxlrnum  Power  15 1 8  3 3  1 8  4 1   2 4   3 6  

Taxlrng 
29 30  Taking Off 

16 3 6  
16 2 0  

22  2 3 8  20 8 
13 7 2 3  14 0 

5 4  
2 9  

20 0 

31 
5 8  

Crulslng 16 2 3  19.8 2.7 26 9 3 5  30 9 
32  Maxrmum  Power  16 2 1  13 7 2 7  14.2 3 3  14.7 

*Refer to F l g  2 
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Fig 19 Flre  Tests  ~n F-89  Aircraft, No 14 Flre LocatLon, 
Edrson Detector  Elements 

FESWN5E TIME 1ND CLEaRINO TIME (5ECONDS1 &$z&: 
Flg LO Fire  Tests  1n F-89  Alrcraft. No. 11 Flre Locatron. 

Edison  Detector  Elements 

RESWNSE TIME AND CLEARING TIME ISECONDSI &-= 
Flg 21 Fxre Tests  rn F-89  Alrcraft, No. 14 Flre Locatron, 

Edlson  Detector  Elements 
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CONCLUSIONS 

1 The continuous flre-detectlon  systems  wlth  heavy-wall  elements  requlred  more  tlme 

2 The  heavy-wall  systems  submltted  by  both  manufacturers  dld  not  meet  the  requirements 
to  respond  and  clear  than  dld  the  systems  wlth  the  llghter  walls 

of  SAE  Specrflcatron  AS-401A,  Sectlon 7 1 (Response  Tlrne)  at  any of the  callbratlons  used 
durlng  the  tests  The  double-wall  elements  submitted  by  Thomas A. Edlson, Inc., responded 
In flve  seconds o r  less  only  wlth  amblent-temperature  callbratlons below 450' F 

the F-89 alrplane  than  durmg  the  tests  conducted on  the fire-detector-test bench  in 

the  hlgher  flame  temperatures of the   t es t   f i res  1n the F-89 airplane,  and  the difference in 
accordance  wlth SAE SpeclficatlonAS-401A.  Thls  ddference 1n response  tlme  was  caused  by 

Test-f l re   temperatures   vaned  f rom 2000' to 2400. F., and  veloclty of the  alr  through  the 
clearlng  trme  was  caused by  the  rapld  coohng  effect of atr flowmg  through  the  englne  bay 

englne  bay  vaned  from 17 08 to 73.30 feet  per  second 

clearlng  trmes  also  are influenced by  the  followmg  factors 

3.  Response  and  clearmg  tlmes of all   the  systems  tested  were  less  during  the  tests  wlth 

4  In  addltlon to  the  effect of thickness of the  materlal  In  the  element  wall,  response  and 

A Amblent-temperature  calrbratlon of the  control  box. 
B. Length of element  In  the  clrcult 
C Composltlon of the co re   ma tena l  

5 Because  dlfferences  existed In element  length  and  amblent-temperature  settlngs 
between  the  products of the two manufacturers,  and  because  varlatlons of flame size and 
lntenslty  occurred  between  one  test  and  another In  the E'-89 airplane,  the  data  contamed  in 
thls  report  do  not  provlde  a  reasonable  basls  for a companson of the  products of the  one 
manufacturer  agalnst   those of the  other 
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