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a. Letter , AVCOM-EGGG, Headquarters, US Army Aviation
Materiel  Command , 11 August 1967 , subject: “Request for Product
Improvement Test of Jetcal Tester Model #H1I 9A , ” with first  endorse-
rnent , AMSTE-BG, dated 29 August 1967.

b. Final Report  of Test , “Product Improvement Test of Jetcal
Tester  (Transis tor ized) , ” USATECOM Project Number 4-6-5011-0 1 ,
US A r m y  Aviation Test Board , 3 January 1967 ,

c. Service Manual for Automatic Jetcal Eng ine Trimmer Model
H I1 9A , 21 December 1967.

2. BACKGROUND

a. Jetcal Testers now used as standard turbine engine test equipr .~ent

in the A r m y  require manual adjustment of a slide -wire potentiometer t~
regulate and maintain desired temperature of the heater probes.  Accu-
rate operat ion of this equ ipment is time consuming and requires con-
stant operator attendance.

b. The US Army Aviation Test Board (USAAVNTBD) tested a
porta ble , t r ans i s t o r i zed  model in FY 67 (reference b) , found that i ts
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SUBJEC I’ : Fina l Report , “Product Improvement  Test of Au toma t i c

J~~~~ i l  Tes ter  Model H I 1 9 A , “ USATECOM Pro ject
N~uu h er  4 - t , - 501 1— 0 2

n~ethod of t e m p e r a t u re  control  was s imilar  to that  of the st andard  model ,
and recommended that e f for t s  be continued toward developme nt of an
u L t o m a t i c  tem pera tu re  control .

c. On 29 Augus t  1967 , the US A r m y  Test and Evaluat ion Command
direc ted  th e  USAAVNTBD to conduct a p roduc t - improvement  tes t  of the
automat ic  tempera ture-cont ro l led  Jetcal Tester , Model Hi 19A.

3. DESCRIPTION OF MATERIEL

The Model H I I 9 A  Jetcal Tester is a portable ins t rument  containing
the necessary c i rcu i t ry,  controls and accessories  to check the opera-
tion of exhaust gas temperature (EGT) and revolution per minute ( r .  p. m.
indicat in g sys tems of jet and turbine eng ines. The t est  i tem f e a t u r e s
au tomaticall y ccrntrol led heater probe t empera tu res  which cl~~s’~ l y s i l i iu -
la te  actual eng ine operating temperatures  without operating the eng ine .
T~ e test  i tem is shown in Figures 1 and 2 (inclosure 1). The s t i n d a r d
Jetca l  Tes te r  is shown in Figures 3 and 4.

4 . OBJECTIVE

To determine  whether the test item is a marked improvement  over
the  standard Tester , Exhaust Gas Temperature , Model BH- 112JA36 ,
FSN 4920-673-55 14.

5. SCOPE AND METHOD

The USAAVNTBD conducted the product - improvement  tes t  of the
Model H I L 9 A  Jetcal Tester at Fort Rucker , Alabama , during th e per iod
June  1968 - August  1968. The test item was operated on a compar i son
basis with the standard tes ter  on CH-47(  ), OV- 1( ), and U H - l (
ai r c ra f t , using the operating ins t ruct ions  provided wi t~ the u n i t .  T ime
required to set up the  tes t  item for operat ion,  ma int en ance  m an -~, u u r - .
skill levels , categorie s of maintenance , and d i s c r e p a n c i e s  n t e d  w er e
recorded.  Abi l i ty  of the test item to withstand ex t en d e d  per iod s oi held
usage was determined by closely simulating the a ( t u 1 l  con d i t i o n s  1 f i e l d
usage  and post operation detailed examination.
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e . SU~~t~~i : \ R Y  OF RESULTS

A de ta i led s u m m a r y  of r esu l t s  is contained in in c l c su r e  1 . }o .~ ‘v.

ing a re si gn i f i can t  f i nd ings :

a.  The t e s t  item per fo rmed , and failed to p e r f o r i~~, the sa ut  ~~~ -

t i o n s  as the s tandard  t e s t e r .  Howeve r , the tes t  i tem , with i t s  i : t m i ~~c
t e m p e r a t u r e  cont r ol , stabilized tempera tures  30 pe r c e n t  q u i c ke r  u~~ .k e

s tandard te ste r , and maintained these t e m p e r a t u r e s  w i t h o u t  c~~ : ~~~ n t
moni to r in g. The test  item also had a se l f -ca l ib ra t ing  c a p a b i l i t y  not
i ncorpora ted  in the standard tes ter .

b. The test  i tem and the standard tes ter  are capable of a t ta in i r .
t empe r a t u r e s  up to 12 00°C. However , des ign l imitat ions of tlu ~e~t t ’ r
probes r e s t r i c t  the use of t empera tures  abov e 800 °C. , ~~h ; c h a r e  re-
qu i red  for  the T55 (CH-47) ,  T63 (OH-6A) and T74 (U-2IA) ~r1gines.

c. T’53-L-13 eng ines , containing six thermocouples ,  could not be
chec ked with the hea ter  probes provided.

d. Dual EGT indicating systems, as found on the A H - I G ,  cannot  be
f u n c t i o n a l l y checked during eng ine operation.

e. Six deficiencies  and two shortcomings were  noted and a re  i i s t e c~
in i n cio sur e  2. Except for the power source r equ i r emen t s  and the
au t o m it i c  tempe ra ture  control , al l lim ita t ions , de f ic ienc ie s , and
s h o r t c o r n in L ’s a pplied enua ll y to the t e st item and the  st i : d ar d  t e s t e r .

7 . DISCUSSION

The s igni f icant  improvement in the test  i tem is the au tomat ic  t e r n -
p e r a t u r e  con tr o l .  This feature  not onl y simp li f i e s  operat ion and re-
duces  t ime requ ired for  operation , but a lso provide s g r e a t e r  temper-
a t u r e  acc u r a c y  and control.
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SUBJECT:  Fin~~l Repor t , “ P roduc t  I m p rov e m e n t  Test  of  A u t o m at u

Jetcal  i e st e r  Model 111 19A , ’ USATECOM Projec t
N u t ~~b er  4 -o -~~0 l l - 0 2

8 . CONCLUSIONS

a .  The M odel  H I 1 9 A  Tes te r  i s  potent ia l l y a m a r k e d  improvemen t
ove r the  c u r r e n t  sta ~d rd Model 1311 1 12JA36 Tes ter  in t h a t  it i n c ~~r p o —
r a t e s  an  a U t u n ,t t ic  t e m p e r a t u r e  con t ro l  a rid a s e l f — c a l i b r a t i n g  c a p a b i l i t y .
1 1 ’w e v e r , t b e  t e s t  item does not e x p a n d  the  o p e r a t i n g  ca p a b i l i t y  of t he
s tan d a r d  t e s t e r .

b . The tes t  i tem , lik e the sta n d a r d  t e s t e r , cannot  adequa t e l y test
al l  t u r b i n e  powe red a i r c r a f t  in the A r m y  inve n to ry .

‘~~. RECOMMENDA T IONS

It is  1( C O T f l l f l e f l ( t C d  th. t  t:

a . The de f i c i e n c i es  l i s t e d  in in c  I u s u  i e c~ be c o r r e c t e d .

b . ~~ I~~cr  e O r 1~~~c tu o I  of de f i c i en c i e ~~, the  M u d e l  F l !  l 0 \  I t~~~~ t t ~~~ t

d eck t e s t e d  t~~r ~~ai~~ider t toi i  ;t s  i r ep l ~~c en i en t  t r  t h e  st a n d ~t r d  t s ~ . L .

c. The sh or t c om in g s  he cor rec ted  as t e c h n i c a l l y d n d  ec ii i i i c ~~1l y
1e.~ .sj b le.

FOR THE PRESIDENT:

-v
-

2 m c I  ~~~~ I~ . NUTT
a S  I L L , AGC

A d ju t a nt

DISTRIBUTION:
Commanding General 10 copies
US A rmy Avia t ion Ma te r i e l  Corn ma nd
ATTN:  AMSAV-ECiGG
P. 0. Box 209
St. Louis , Mi s sou r i  63166
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DETAILED SUMMARY OF RL~~ LL3

USATECOM Project  No. 4 - 6 - 50 1 1- 02

1 . Wei ght and Dimensions.  The weight and d i m e n s o i ~i 01 U~~
i tem in comparison with the standard tester  ( including acces .  r :  s)
were:

}-lll9A B H I 1 2 J A 3 Ô
(TEST ITEM) (STANDARD)

Length 2 1 inches 21 inches

Width 15 inches 15 inches

Hei ght 23. 5 inches 22 . 5 inches

Volume 7, 392 cubic 7, 077 cubic ~~U c ~
inches

We~~~~t 104 pounds 104 pounds

2 . Operational Suitability.

a. Operational functions and capabilities of the test item were
identical to those of the standard tester arid , when used on a compari-
son ba si s, exhibited the same accuracy and precision in per forming
the following functions:

(1) Complete functional test of aircraft EGT system.

(2)  Determine accuracy of eng ine r . p. m. system.

(3) Monitor EGT and r. p. rn . du r ing eng ine t r imming .

(4) Test engine thermocouple harness for error .

(5) Te st a i rcraf t  EGT indicator.

(6) Test resistance and insulation of aircraft EGT circuit.

(7) Calibrate EGT indicators,

INCLOSURE 1
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(8) Ca l i b r a t e  a i r c r a ft  EGT h a r n e s s  res i s tance .

h . The following functions could not be accomplished us in g  e i t her
the  t e s t  i t e m  or the standard t e s t e r :

( 1) Tt St con t inu i ty  of thermocouples  in para l le l  ha r u t  ss.  This t e s t
r e q ’ : ir e s  a ~p & ’ c i i l  con t inu i t y hea t e r  probe , P / N  131-138 1 0 — 4 0 , w h i c h  was
n~ t f u r n i s h e d .

( -~~) Test individual  l h( ’rmocoup le s  on a bench.  This  t e s t  app l i t ~~
or t u r b i n e  en g ines on which individual  t h e r m o c o u p les may b r e n o i v , d .

A r t n v : t lr c  r a f t  eng ines in wh ich the Jetcal  Tester  was used i r e  equi pped
~ ~th t ’~e r rn o c v up les v~h i h  ar e  ins t a l l ed  in a fixed loop and t~ en:o t be
indiv idual l y removed.

(3) Test overheat  detection sensing elements.  This t e s t  r e q u i re s  a
spec i a l  TEMPCA L hea te r  probe , P / N  BH 1278 , which was not f u r n i s he d .

1) (~:t l ih r a t e  o, r } at d e t e c t i o n  sensing el er~ v n t ~~ A r n , ~ ;n r r r : i H
ut  wh ich the  .J i t  ca l  T e s t e r  was us ed  ir e  equipped ~~ iu c u n t i n u n u  S ~\ i  1 ’

ov e r h e a t  ( f ( t ( c t i o r i  sy s t e m s , which cannot  be a d j u s t e d  or , i u i i r  ~t . ’I .

c . c stu ~~ it  the  m a x i m u m  t h e  rn iocoup le t e m p e r a t u re  (8 1 t C . ) ‘1
t h e  C 1 l — 4 7 (  ) h e l i c u j i t i r  could not he t t : t o i i i p l i s h e d  bec titsi t h e  n i . x i mu n ~
te we ratu  re of the n e a t e r  probes on 1 0th the test  i t t  rn and the  ~~i h O t  F . .

i s t t ’ r  is l im i t ed  to %00~ C .

d . The EGT system of the T 5 3 - L - 13  eng ine , modi fied to incorpo-
ra te S i \  thermocouples , c o uld not be l i s t e d  with e i ther  the t e s t  i t e m  or
the - t i n d a r d  tes ter.  A special hea ter  probe is required which ~‘. i s  nu t
avai lable .

e. The tes t  item was limited by desi gn to 1l5-volt , 60 -Her t z  ( H z )
power for operation of the heater probes , but could use l l5 - v ol t ,  50-
to 400-Hz power for all other  operations.  The s tandard t e s t e r  could use
11 5-volt , 50- to 400-Hz powe r for all operations.

1. Neither the test  i tem nor the standard tes ter  had the capab i l i ty
t o ch i  ck t e m p e r a t u r e  measurement  of the EGT s y s t e m  dur ing  en i ~in ”
run  u~~ those a i r c r a f t  having dual EGT indicating sys tems  (A H - lG
Hel icopter ) .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



g. I h e  r ~n u : i I t r  adjuste d t e m p e r a t u r e  cont ro l  f t}’e it  .~d t~

t e s t e r  r eq ’ ’~ r ed  famil iar i ty  to operate,  and stabilized h e a t e r  p r .  cr~ -

p er a tu r e s  w e r e  difficult t o  maintain. The automatic  t e m p er a l e r ’  . ‘ J
,
~’

t rol  of the t e s t  i tem simplified operat ion , requi red  t s s  t in e tu

peak t empera tu res, and smoothly stabilized and m aintained desi :
t empera ture  setting s automatically within one degree centi g rade  i c r

indefinite periods of time .

h. The test item contained a manually adjustable calibration
to check the accuracy of the temperature and r . p. n-i. indicating ci it s

prior to each use. The standard tester did not contain this featu r

3. Human Factors. The ground-handling “push” handle was t ~
short for easy ground handling of the tes ter .

4. Installation and Operation Requirements.

a. The time required to set up the test item for operation ave~~~
14 man-minutes, which was identical to that required to set up ‘h~
standard tester.

b. The time required to heat the heater probes and stabilize at
600°C. averaged 10 minutes for the test item compared to 16 m i n u t e s
for  the standard tes ter .

c. Direct-support maintenance personnel with a 68F series MOS

were  required to operate and maintain the test item.

5. Reliability and Maintainability.

a . No discrepancies occurred during installation and operation of
the t es t  i tem and no maintenance was required during the test period.

b. Ope ra t ing instructions were printed on the inside of the instru-
ment case l id , and were contained in a service manual provided with
the test  item. These instructions were satisfactory with the exception
that , throug hout the manual and on the instrument case lid , onl y 11 c-

volt , 400-Hz electrical power was listed as the power source.

c. Maintenance instructions contained in the service manual were

reviewed and considered adequate.
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d. De tailed examination of the t e s t  i t e m  a f t e r  £ iH d  U S i g i  r e ve ;i l ed
that  it was wi ll cons t ruc t ed  of s o l i d —  st ;~t e  e l e c t ru r i c  cr )rnp nr ( nt S

built of quality mater ials , and con tinued to function with p r cc i s i n and
ic Cu r ae  v.

6. Def i c i enc ie s  and Shortcomings.  Six d e f i c i e n c i e s  and  t wo  s ho r t  -

c om i n g s  w’ r i  noted and ir e  l is ted in inc losure  2 .

S
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Figure 1. Model H I I 9 A  Tester

1-5 

.-- - - . ---—- .—. -~~~~--~~~~~~~~a . m

‘—k ,
‘ . 

~



USAAVNTBD TEST ITEM
JE1CAL TESTER MODEL H-1194
IJSA1 I COM PROJ 4-6-bOll 0?
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Figure  2 . Control panel of Model H 1I9A Tester

1-6

- , ~~~~~~~~~ 

— -

~~

-

~~~
- - , .



e .ai a ...a. - ‘~~~~~~

•- - . .. -~ ~..

• 
~~~~~~~~~~~~~~~ ~~

74~
• .•

Fi g ur e  3. Mo del  P 1-T I 1 .~~] . \ 3 6  Tes te r  (Standard)
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DEFICIENCIES AND SHORTCOMINGS

USATECOM Project  No. 4 -6-5011-02

1 . Deficiencies.  The following deficiencies were d i sc o v e r c~
dur ing  the test :

Suggested
Deficiency Corrective Action Remarks

a. Continuity heater Provide a satis- Heater probe, p a 1
probe was not pro- factory continuity number B H 3 8 1( ;-4 u .
vided to check con- heater probe. was not provided
tinuity of thermo - for test .
couples in parallel
harness.

b. Tempcal heater Provide a satis- Tempcal probe ,
probe was not pro- factory heater part number
vided to check over- probe. BHIZ7B, was mu
heat detection sensing provided for  tes t
elements.

c. Heater probes were Provide special
riot provided to check heater probes to
T53-L-13 eng ines accommodate the
incorporating SIX six-thermocoup le
thermocouples.  T53-L- 13 engine.

d. The 800°C. maxi - Provide heater This deficiency
mum heat limitation probes capable of would also appl y to
of the heater probes operation up to at the T63 (GH -6A)
was not sufficient for least 1200°C. (requiring 999°C.)
testing the maximum and the T74 (U-ZlA)
thermocouple tem- (requiring 1090°C.
perature of the T55 engines.
eng ine (CH-47(  ))
(816 °C. ).
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~ug~~c st ed
Def i c i ency  Cur  r e c t i v i  Act ion  R e m a r k s

e . EGT m e a s u r e—  P r o v i de  the  capa —
mer i t  could not be b i l  i t v  ( i t  t i i on it o r
a c ( u m p l i s h i r l  d u r i ng  EGT in the A H - I G
engine  run  ( t O  those He l i cop te r  d u r i n g
a i rc r a f t  h a v i n g  dual t og i r e  r u n .
EGT ind ica t ing  s~~s-
t~~ms (A H - l~~ H e l i —
c op t e r ) .

1. E lec t r i ca l  powe r Provide  the capa- This capabi l i ty
sou r c e  r equ i r ed  to b i l i t y  to operate the is required when
heat  the hea te r  t e s t er  on a van - using the CH-47(
probes was limi ted  able e lect r ica l  APU as electr ical
to 115 volts , b O power sou r ce of powe r source .
He rtz onl y. 115 volts , 50 to 400

H e r t z  fo r  all t e s t
l unc t ions .

2 . Sh or t c o min g s .  The fo l lowing  T h o r t i  n l i n g s  w e r e  c1i ~ : 0 . ’ r ed
d u r in g  t i j i  t e s t :

Sug ge sted
Shor tcomin ~ Co rrec t ive  Action Re ma rk s

a. The S e r v i c e  Cor rec t  the publica-
Manual  l isted 115 t i e  to  show appl icable
V olt  o , 400 1 l c r tz  e l e c t r i c a l  po\ ’. ( r
as the e lec t r ica l  source for  each opera-
powe r source for tional function.
all operational
functions.

b. The ground- Lengthen the handle
handling “push”  to a m i n i m u m  of 3b
handle was too inches total  length.
shor t .
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