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1. ThIs lett er trai ’~~1 ts 300-hour px’o~~~as ~-~~ it ~~ ,*j.et

evaluation.

2. Test Results :

a. This report reflects logistical support re~uii~~~~ts for
153-L-7 engines In terms of riaint~rinabilit~’, reliabiii t~, 
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A schedule of 12 hours per day, fi ve days per ii.ek, for a
total of 1200 flying hours has been esta biish~~1.. This report co~era is- V

suits of the fIrst 300 hours of a 1200-hour test pro~~~~.

3. Conclusious and. rec~~~~ndations are being vithh’~1A. ~~~~ the ~~~~~~~—

of-test report. .
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300-HOUR P1WGRESS ~~~ORT

USA~~cON PROJI CT 1i-3-Ul0~06-R

EjO ISTICAL ZYAI I OF T53~L.~I E*flIIE :

~~~~~ OV-3!C A XRZ *3~

PART X - ~~~1IERAX

A. Au~~ori ty.

1. pire cti ve. Message ~~~~~~~~~~~ CG, ~~A~~0CN, A z ~ Proving . 
-

Ground, Kaiy1and~ 2~ Dece~~er 1962, subject: “ ctjcsl ~~~~ ation ~~T53-L—7 Engines.

2. ~~~~~~~~~~~~~~~ The pirpose of this evaluation is to determine the
logistica l support re~uirementa of the T53-L-7 engi-n~a in terms of isin-
t~(nAhi1ity, suppoitabiltty, end reliability. In addition to these re-
quirements a progran has been established. to Increase the time betVben
overhaul (TBO) of the T53-L-7 engines and conpoRents peculiar thereto.

3. R.~~~~~~
a. This test is for the Mobility C~~~en4 as prescribed by

United 3tates Army Test end. Evaluation C~~~sM (USA~~CcN) Regulations
705-i. This report is submitted end distributed in accordance with
URA~~~~~~~~~~~~~~ Regulations 705-2, paragraph es.

b. This report is the fir st in a series of progress reports
V to be submitted on the evaluation of the T53-L-7 engines, and. covers the

results of the first 299 hours of this test progran. This evaluation
began 1~ February 1963 with 2]. :05 hours already acc~au1ated on the engine
and covers 277:55 hours of actual flight test time.

c. Progress reports are prpgr~~~ d for 600-hour , 900-hour,
and 1200-hour intervals, with a final end-of-teat report which will
present finM I~gs and rec~~~endations conpiled as a result of anAlysis of
data gathsred during 1200 hours of accelerated flying .

1
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B. Description of Materiel.
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The T53 engine is a shaft turbine aircraft powerplant with a
single-sta ge, free-type paver turb ine. Incorporated are a c~~bination
axial-centrifugal conpressor driven by a single stage turbine and an
external, annular vaporizing conbustor. Provisions for interstage and
aircra ft ( cuztcmer) air bleed are a part of the engine. The basic en-
gina consists of an inlet housing assembly, an overspeed governor and.
tachoneter drive support and. gear assembly, an accessory drive carrier
assembly, a conpr essor rotor assembly, a diffuser housing assembly, a
first-st age turbine assembly, a c~~bustor turbine assembly and an out-
put reduction carrier and gear assembly. The T53-L-7 is st~t].ar to the
T53-L-3 engine except that the turbine inlet temperature and. fuel flair
have been slightly increased to raise the rated horsepower rron 960 to
1100. Other product improve~ent featu res have been incorporated such
as helical propeller gear reduction assembly , redesigne d fuel vaporizer
tubes , acoopless conbustor liner, etc. :1

C. Test ~~jectives.

1. The objectives of the evaluation, broadly stated., are to
determine to what degree the -7 configuration engine wiU affect the
logistical support re~airements of the OV-l .iri1.n and to determine
the capabili ty of engine c~~~ouents peculiar to the -7 confIguration to
accept extended or increased ~~O’ a. Of secondary importance is the ob-
jective for gathering, conp(1(ng, and reporting logistical data ge~er-
ated as a result of attaintug 1200 hours on all systems of the airp~Lene

2
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for the purpose of providing verification of such data generated as a
result of previous evaluations on the OV _1 airplane.

2. Specific objectives were . to determine:

a. The validity of established service tours of major
components peculiar to the -7 configuration and. to furnish information
data to substantiate increased service tours as warranted.

b. To determine the effect of the -7 configuration on ~~ava~i~a~ility rate of the OV-l airplane.

c. The average constm~ption rate of fuel , oils, and lubri-
cents.

d.. The suitability of current Ililitary Specifications of
fuel s and lubricant s for -7, configuration..

e • The maintenance man-hours required to support the OV-l
air plane and the effects , If any, on such requirements by the -7 config-
uration .

f. Parts required to support the airp1~~~.

g. The areas requiring equipsent improvement rec~~~enda-
tion.e.

h. The adequacy of current maintenance pa.blicfttions in.
cluding maintenance allocati on chart and inspection systems for support
of the -7 configuration.

1. The need. for and adequacy of special tools and. ground
handif ug and servicing equipsent.

j. Any adverse effects on the ease of maintenance which
may be effected as a result of the -T configuration.

k. Those problem areas crested by design or mechani cal de-
fictencies.

D. Conclusions and Rec~~~ea1at1ons. Conclusions and rec~~~~ndaticns
are being withheld. u ttl the end-of-test report .

• Colonel, Armor
President
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PART II TEST DAT&

A. Scope.

1. Flight ~~~~~~~~~~~~~~~ A schedule of 12 hours per day, five days j
per week, for a tot of 1200 flying hours has been established . The
flight progrem is based primarily on sii~i1 ated field-type operations in
line with the designed. mission of the airplane. Flight profiles are
being utilized to control the fl.yiug progrem. These profiles impose
the loads that could be expected in various types of tactical operations
and eliminate the possibility of single-profile stead~” state operations.

2. Maintenance Program. Maintenance, first through fourth
echelon with the exception of third and fourth echelon on electronics
and signal type support, is acc~~~11-sbed by civilian contract, employing
personnel possessing skill levels which are considered to be cczip.rable
to those found. in military field. units. While the maintenance procedures,
publications, and. systems used. are basically the s~~~ as those utilized
by field units in performing maintenance, certain tezminolog and data
used. axe unique to the evaluation and require clarification before con-
parative use is possible. These terms are:

a. Productive Man-flours. In determining and. establishing
maintenance manpower staffing requirements, a nueber of factors always
prevail which must be weighed in arriving at a realisti c figure In terms
of nusiber of personnel. Due to the fact that a majority of these faa-
tore are variables which are affected by such by sucl th..4~g~ as Loca-
tion, e1i-i~~te, environeent, duty details and. leave policies, av~1l*l~4lIty
of tools and equipi~ut , etc. , the maintenance man-hours recorded during
test were restricted. to the actual time required to conplete a given
maintenance function, i. e., replacement of blade, removal of an engine,
etc . The intent of such a system is that the man-hours data thus pro-
duced will provide a realisti c “nucleus ” which is influenced by a mimi-
m~~ of such variableB.

b. Aircraft AvRilability. The term aircraft availabili ty
as used. in this report differs fron that as normally used by aviati on
units in the field. For the purpose of this evaluation and in order to
provide a yardstick with which to measure the maintenance reliability af
the airplane, the system used. considers only those scheduled flight
periods which are delayed or intern~pted by a maintenance failure or
discrep ancy. Those periods which are established for scheduled mainte-
nance are not considered in arriving at the availabili ty for test pur-
poses; therefore, the percentage of avs4labi3.ity as used herein repre-
sents that portion of the scheduled flight periods which axe free of
maintenance interruptions or delays.

L
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3. Sup~]3 Support Pr ogram. All supply and. spare parts cc on
¶ to th. airframe and. T53 engines axe obtained throu gh normal supp ly chan-

nels. Parts peculiar to the -7 configuration are obtained directly tron
the manufacturer under terms of the contract.

1~.. ~~~~~~~~~ Data. . Ri~~~ n~ data, are applic able to 299 hours of up-
eration ; however, only 277:55 hours have been accu~ 1I ated durin g actual
flight test.

B. Details of Tests.

1. Maintenance Ken-hours. A tote]. of 6~9:O2 ~~-4 fltenanoe
hours was expended to perform scheduled inspections end to correct .13.
the discrepancies attributed to normal wear and tear of
This re sulted. in a flight to maintenance ratio of 1 to 2.3. The follow-

j  ~ ing chart reflects the average rn-hours required. to perform the dRfl y,
intermediate, and periodic inspections .

P1. . Man-H -s ____________________________________________

2 0 - .

a. The L-7 engines remained relatively maintenance-free dur-
ing this stage of testing. Most of the ~~inte~~ v~e perfoa~~d i.á for the
scheduled inspection and repair of the #1 engine, which require d 107:10
man-hours and the part ial tea.rdovn inspecti on of the #2 engine, which re-
quired 31: ~e8 man-hours • The only other major function performsd was the
replacement of the fuel control and topping governor on the #1 engine for

• which 15:16 men-hours were expended. Other maintenance perfo~~~d on test
f engines included vibration checks, fuel servo “0’~ ring replacemant s, in-

spections of fuel servo filter (scheduled), rigging sdjus~~~nts, rontine
• 1 I operational checks for udnor malfunctions, and minor repairs , such as re-

positi oning lines and wiring end resecuring bolts and screws .

~~
5
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b. In addition, 73:30 ~~intenance man-hours were perfozmed
which ‘were not included in the foregoing en~1.ysis since they were not
dictated by the airplane itself . These men-hours include maintenance re-
quired for WI and. W0 ccapliance, test modifications, initial installa-
tions of test items, mechanic errors, end aL]. maintenance perfo~~~d on
special test items (photo panel installation and airspeed monitor).

c. A cilaplete ~n*i.ysis of man-hour requiz~~~uts by echelon
and airplane system is shown in the following chart.

SC~~~~~~~~~JI~~~~~~ ORG. F~~ D TOTAL

Daily U3 06 - 113:06
4 Intermediate 130:55 - 140:55

Periodic 30:57 - 30:57
Other ~#3:57 33:33 77:30
Time Change Replacements - - -
Engine Inspections - 107:10 107:10

TOTAL SC~~~ULED MAfl~~ MANCE 228:55 140043 369:38

UNSCEEWLED ORG. FIELD TOTAL

Airframe 35:01 29:21 6Ii~: 22
Landing Gear 16:11 5:30 21:kl

U I  Rydraulic 5:32 7:130 13:12
Utility 1i.:3k k:25 8:59
Power Plant 21:311 142:35 6k:09
Fuel 1:311. - 1:3k

Oil 11:20 - k:20
Ignition 0:10 - 0:10
Air Induction & Exhaust 0:2]. - 0 :21
Propeller 19:06 :40 19:46
Electrical 17:17 1:00 18:17
Instr~nents 39:23 23:10 62:33

TOTAL UISCHEWLE1) MAIR~~~AKCE 165:03 Uk :21 279:2k

~~~AL IA~~~~ AJCE MAR-EOURS 393:58 255:0k 6119:02

k 2. Equi~~ent Improvement Ree’~~ endations. Fifteen Equipnent
Improv~~ent Reccmm~end.ationa were submitted during this test phase. Only
one, 63-139, pertained to the L-7 engines. This EIR resulted. fron de-
fective Fuel Control Assembly, which was returned to the ‘~ n”faatuzer
under closed circuit overhaul contract. A listing of the ETh’ a submitted.
will be found on the following page. .

6 
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Control Nr Nom.ndatur. Description

63-7k Gun Assy, Drogue Burr or lip found. around. firing pin
hole (attributed to inadequate de-
burring technique at time of men~~

63-138 Valve Assy, Slide Leakage at return fitti ng, causing
Selector brakes to stick in open position.

63-139 Control Assy, Fuel #1 engine torquemeter was sti~)iug
at 82 PSI ( suspected malfunctioning
of P3 trigger valve).

63-158 Cable May, Secondary Copilot ejecti on seat cable j~~~~~tir ing between main firing gun housing and
seat casting , causing seat to bind..

63-177 Valve, Speed Control Pw~1rt ng in valve demeged. and. wind-
shield. wiper cou1d n~~tm turned, off.

63-118 Indicator, Electrical Erratic operation (cause w~~aim) .
Tachaneter

U 63-179 Control Valve, Tern- Cockpit heater inoperative due to
perat ur e short ed. actuator in tempei’~ture

control v~lve.
r .

63-180 Indi cator , Electrical. Excessive fluctuation (cause un-
Tachaneter known) .

63-181 Skin May, L/E Engine Skin cracked (attributed to metal
Nacelle fatigue resulting fran excessive

temperatures in this area).

63-182 Pairi ng May, R/H Loose rivets at aft top hinge point.

63-183 Pairin g May, L/H Rivets loose at top aft hinge point.

63-18k Indi cator , Turn & Slip Indicator inoperative , no .  needle
deflection (cause unknown).

63 -185 Thermocouple, Exhaust Open lead. within thermocouple bar-
ness , rendering ~~r1.I1iRt gas temper.
ature indicator inopera tive.

1 :  63-186 Indi cator , Turn & Slip Indicator Inaccurate and not suit-
able for ~~R flight (cause n oun).

63-187 Seal , Hatch May Hatch assy sea]., ~~ 131a].03300-29, ~~~~~~~~~. 

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ..~~~. ~~~~~~~~~~~~~~~~~~~~~~
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t 3. Supply and. Spare Parts. Duri ng this phase of the test , a

total of 2T line items, consisting of 96 tota l parts, required replace-
ment. No major canp onent replacements were required during this re-
porting period. The parts which were replaced at the 300-hour inspec-
tion of the left engine (s/i LE-020301) are ref lected in the - listing
below in Power Plant System and. are marked with a double asterisk (**).
For a ecirplete analysis of this Inspection , refer to Engineering Aii~1-
ysis. A listing of part s used in maintaining the airplane is reflected
in this section.

Federal Stock Nr Nomenc(atu~e Qty

AIRFRAME STST(~~

3U0~278~7l148 Bearing, Bail, Airfreme 1

LABDflIG GEAR S!S~~M

1630-859-6060 Lining, Brake, Dual Disc 138
1630-897-6129 Disc , Brake 2
2620-772-61368 Tire and. Wheel Assei~b1y 3
2620-A0-l-QC3.5 Tire and. Wheel Assena l.y 2

D~ JJLIC ~~~~~~

1630-776-1958 Valve Assembly 1

t7~ILIT! STS(~~~
1375-792-5398 Cable Assembly 1
1660-785-8195 Controller , Temperature 1
6625-1373-8070 Timer , SequentI al 1

P(~ER PLABT SI(~~~~
1-170-2130-01* Fuel Control 1
1~17O._25O_O1* Overspeed Governor 1
28130_766_86k5** Lockr l.ng, Ccvnp. Shaft , Rear Bearing 1
2840~766~86534I* Packing , Pre formed, Front Bearing Support 1
28130-778-226711* Packing, Preformed 2
2840_778_22713** Lockwire, Second. Turbine Cylinder 12
2840~778-2276** Nut , Power Shaft, Engine 3
2840-855-9480** Rotor, Wedged, First Stage 1
28130-862-1385811* Seal, Second Turbine Cylinder 3.

‘Manufacturer’s Part Ni~miber

8
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Federal Stock N’ Nomendotu re Qty

POWER PL1ANT SYSTEM (Cont4)

29l5_9?7_101al.*
~ 

Vap~~izer- ~~~~~~~~~ 
- 1

5330_263_8030~* Packing, Preformed. 3
5330_5132_l1320~* Packing, Preformed 1
5330-6130-99131 Packin g, Preformed 2
STD300I.B21* ~N* Stud. 2

No parts iwed.

SYSTEM

No parts used.

I~~ITION SYSTEM

No parts used

PR0I~ T~~ R SYSTEM

No parts used.

COOL ING sx~i’i~~
No parts used

ELECTRICAL S’LST~~
No parts used.

fl~STRt~~~ TS SYSTEM

6610-620-3802 Indicator , Turn and Slip 1
6610-8132-913313 Indicator 1
6620-778-23213 Tachc*neter, Propeller 3.
6685-658-65139 Thermocouple, Exhaust 3,

- 
. IlManufacturer ’s Part Ntunber

13. Aircraft Availability. Aircraft availability was carputed
by the following method: Test Time Versus Test Time Lost.

9
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a. The average ai rcra ft availability rate during the ac-
c~~plI sbment of 277:55 flight hour s was 75%. This re sulte d in a time
loss of 25% . Of the total time lost 50% was due to maintenance delays,
37% due to weather delays , io% due to other (other includes delays which
were no fault of the airplane), and 3% due to refueling delays.

b. The following chart s reflect scheduled flight time
versus flight time acccmtplished and a percentage breakdown of total time
lost.

Hrs
500::.
I I

100

0- Scheduled Accom shed 80

70

60

50
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~~~~ 40
30

20
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5. POL Consum$ion. miring the accouplia~~~nt of 277:55 flight
hours , a total of 37,629 gallons of fuel was used,. This resulted in an
average of 135.39 gallons per flight hour . No substitute fuels were used;
therefore, the entire usage total was JP- 13. A tota l of eight pints of
)IIL-L-7808 oil, was used. in the engines, i. e.~ fi ve pints in the left hand
engine, end three pints In the right hand engine. The average 01.1. con-
sumption rate was 0.02 pint per flight hour for the left ban d engine and
0.01 pint per flight hour for the right hand engine . In eMition~, .  27
~uarta of MIL-L-7808 oil were used in the performance of engine mainte-
nance , 1. • e •, oil changes, flushing of engines, and other maintenance
performed in the oil. system. The following chart reflects total opera-
tional consumption and. average consumption rates per flight hour of each
Item used.

Nom.nclotur. Requ ired Item Unit ~~~~~~ h$F~~

Fuel , en gine MIL-L-5624 (J P-4) Gals 37,629.00 135.39

Oil, hydraulic , petroleum bese MIL H-5606 Qts 68.00 0.24

Oil , lubr icating MIL -L-7808 Qts 27.00 0.10

Oil, engine MIL -L-7808 Pts 8.00 0.03

Grease , hi gh temp water resistant MIL -G -25760 Lbs 1.00 0.0036

Grease , low and high temp MIL G-3278 Lbs 3.5 0.013

Oil , genera l purpose , low temp MJ L-L-7870 Qts 0.25 0.0010

6. Suitability ~~ Fuel and Lubri cants. AU fuel and lubricants
used, during this phase of the test were found to be satisfactory in ter ms
of suitabil ity of the item and effect on operating conditions . The chart
below reflects the type of POL used. during test and. the effect on cunpo-
nent s.

Type of POL Purpose S~ita bi l1ty

MIL -H-5606 Oil , hy draulic , petro leum base Satis facto*y

MIL- L-7808 Oil , lubricating Satisfactory

M!L-G.25760 Grease , high temp water resistant Satisfactory

MIL.G-3278 Grease , low and high temp Satisfactory

MIL -L-7870 Oil , general purpose , low temp Satisfactory

MIL-L-5624 UP-4) Fuel , engine Satisfactory

U
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7. Maintenance Publications . The N 55-1510-204 series manuals, . 

I

as revised with those changes recwnded in the OY-1 Logistical Iv.lu s-
A tion and the 0,-i Product Improvement Evaluation, have been adequate for

maintaining the test ai rpl ane. As no maintenance manuals for the T53-L-7
E configuration were available, the instructions contained in the N 55-

28i~O-20l series relative to the T53-L-3 engine were used for maintai ning
the -T engine and were found to be generally satisfactory during this re-

- 1 porting period of the test. The limited engine maintenance functions per-
formed during these first 299 hours, however, preclude a complete evalu-
ation of the publications . Ensuing reports will present findings relative
to engine maintenance publications .

8. Maintenance Allocation Chart. The maintenance allocation
chart contained in the N 55-l510~2Ok-20, as puri fied by the OV-l Logis-
tical Evaluation and the OY-l Produc t Improvement Program , has prO vided
effective support for maintaining the test airplane during the reporting
period.

9. Insp ection Simplification. Insp ection requirements as con-
tam ed. in N 55-1510-20k serIes manuals were used and found to be
satisfactory.

10. Special Tools end Eq,ulpaent.

a. The special tools required for support of the -3 engine
have been adequate for support of the -T engines. Total requirement for
the first 299 hours was 33 special tools , of wtii ch 18 were req uired for
maintenance of the airplane aM 15 for maintenance of the engines. Usage •

of special tools is listed below.

Nomencla ture Part Number Usage

Adapter 13110110140 1
Pins , Rigging 42X1070 1
Fixture , Holdi ng, Gas Producer Wheel LTC-1508 1
Socket, Cone Removal LTC-T502 1
Bar , Locati ng LTC-T153 1
Plate , Locking LTC-12148 1
Socket , Wrench , Face Spanner I/rC-1506 1
Wrench , Socket LTC-T2145 1
Sling 105GT10211-3 2
Wrench , Canopy 1314011039 2
Driver H88258 1
Sling , Engine 131e011004 2
Tester 7CAC-806-555 1
Tester , CRC Unknown 1
Stand, Weight Check MB!U10380 1.
Test Unit l311OTlOlilTl 1

12
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Nomenc lature Part Number Usag.

Kit, Seat, Martin Baker 13140110148 1
Adapter , Vibration Pickup Top Rear LTC-1302 3.

- ~~ Adaptsr,~ Vibration Pickup tfl!C -1312 3.
Cradle 105G110J40 3.
Indicator, Tension 3WR54 3.
Adapter, Ratchet SWE67 3.
Wrench, Power swZBiOo 1
Attachment , Puller H88237 3.
Puller , Mechanical, Control Assy H88236 3.
Wrench R~”fl’l9 1
Puller, Mechanical, Transfer Housing H57817 1

• Handle SWE63 1
Wrench, Spanner R87743. 2.
Wrench , Ratchet, Sleeve Spann er HS8055 3.
Wrench , Nosevtieel SD5508 3.

• b . In addition to the special tools listed in the preceding
table , the following are considered necessary for support of the -7 en-
glues and OV-lC propeller.

(1) To facilitate removal of the front end. rear propeller
• 

- lip seal the tool shown in FIgure 1 was fabricated. With this item the
above seal may be replaced at li-th echelon.

• 
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(2) - To block off the anti-ici ng and. cust~~er air bleed.
line at the diffuser the tool shown in Figure 2 was fabricated. This
item is necessary for engine cleani ng and is inserted between the line
and diffuser to block bleed air.

— ____ ~~~~~~~~~~~~~~~

~~~~~~~ ~~It ~~~~~ 3o~4 ~ tDc.~ ocL i’*t~~ ~vrn.~ -p-~~~~~~~~~~

MAT ‘i 20e.4 -Th ~~ ut.i¶ .05* 4~CW..

I — 
~~~~~ ~~. I ~~~~~~~~~~ ~~~~~~~~ • i- .b-~LL~A~k

___ ~~~YP) , _________L. -“a  ~~~~~~~~~

F ULL ~C~~ E

Figure 2 - Bleed. Air Block

11. Ease of ‘laintenance. During the first 299 hours of testing
the following pro~Tem wea encounte red which was considered an ease-of-
maintenance ~rob 1em. A slight leak was detected. at or near the athospherie
si.m~p plug, P/N 5~7890. The leak was not considered. excessive; however .
since a locally manufactured plug had re solved this problem in the 153-
L-3 Product Improvement Test , a similar plug was insta lled (Figure 3).

• . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ••  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -_ - -•~~~ -~~- _. ,-~~-~~~~~~~~~~ ~~~~~



-•__- --—w._ .W—.-- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — — •-—-.~~~—.•—-— -—~
—-——---------•-•--•— —•-—--— ..

~ -‘---‘--_ 

‘I— 

•

~

••••

~ 

— — —_- —

F

T ~~
t~fl ~]~ .;;; ‘1~

~~~~~~~ 

I
~
v 

_____

I 
_ _ _  

_ _

~~~ 
~

I -

- X I.. ~~~~~~

- ~~~~~~~~~~~~~~~~~~~ -•-



~~ ,.-~ .-~~~~—-—— ~~~~~~~

1~
C.. Engineering Analysis. -

1. Introduction. This section of the report presents a s ary
of the engine performance, an engine problem encountered., and the find-
ings of the 300-hour internal engine inspection. The Plan of Test ~alled
for inspection of only one engine at 300-hour intervals end no Inspection
of the other engine unless a condition which would affect safety of flight
was discovered. in the inspected engine .

2. performance Evaluation. A photo panel was Ins ta lled at the
s~~~ time the test engines ‘were installed. The photo panel contains EGI
gauges, oil pressure gauges, N~ tachometers , propeller tach~~~ters, torque
pressure gauges, and Potter fue). flow meters for each engine as well as
frmne counter , airspeed indi cator , altimeter, and clock. All of the in-
struinents were calibrated to determine instrument error except the oil
pressure gauges. miring this 300-hour period, the photo panel readings
were monitored daily and. the following plots of engine performance made
for each engine every fifty hours:

a. Referred Shaft Horsepower vs. Specific Fuel Consumption.

b. Referred. Gas Producer Speed vs. Referred Exhaust Gas
Temperature .

c • Referred Fuel Flow vs • Referred Gas Prod ucer Speed.

1. Referred Shaft Horsepower vs • Referr ed. Gas Producer 
•Speed. • 

- •

The method of reducing the data to referred values and. the engine param-
etérs to be monitored. for our obje ctive were coordinated with the
engine manufacturer. During the first 300 hours the plots showed that-
the engines were performing in accordanc e with engine specificati ons .

3. I~roblem. The only problem encountered during thi s report
period, was failure of the bleed band, to close on the ]eft engine (IEO-2o3ox)

• duri ng takeoff . The fuel control (P/N l_l70_2110~01) is supposed to keep
the bleed bands closed during stead y-state engine operation above 78
percent gas producer speed. The pilots reported and the photo panel
shoved that on takeoff the left engine would be 10 to 15 p.s.i. lover in
torque pressure than the right engine. When the power lever was retarded
slightly the torque pre ssure would jump up to a value corresponding to
that of the other engine. The manufacture r rec~~~~nded that the fuel con-
trol be replaced on the left engine. The fuel control was replaced at
165:15 engine time and. this cor rected the deficiency. The defective fuel
control was returned to the manufacturer and subsequent investigati on re-
vealed that the lock screw which holds the compressor outlet pressure
signaling device to the extended fuel control shaft had loosened, allowing
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:1 the shaft to rotate without transmitting the compressor outlet pressure
closing signal to the bleed band. actuator. Tb. bleed bend actuator , not
receiving the closing sigaal,allowed. bleed off of c~~~ressor discharge
pressure, resulting in low power ontpit.

4. Inspection Finding.~~

a. The left engine was selected for inspection becemse no
difficulties had been encountered with the right .mgin.~~ Both hot and
cold sections of this engine were inspected . The findings of this in-
spectio n are shown in the following table.

T53-L-7 300-Hour Inspection (mngtn~ L~o-2o3O~)

ftem Port Number D.fi&sncy Disposition

f Reduc4’t~n Gear 1-020-200-1 None Reinstalled (npt
Assy d.Isaas~~~led)

- J
- - 

- Power Turbine Nozzle 1-140-270-10 None Reinstalled (not
and Cylinder May disassembled)

Combustion Chamber 1-130-140-01 Piece i one mount - Reinstalled
Liner May lug bracket brohei

off

1st Turbine Rotor 1-100-428-02 Ten (10) blades Replaced

1st Stage Turbine 1-110-030-28 Three (3) radial Reinstalled
Nozzle cracks, 1/8 square

inch missing from
trailing edge of
one blade

Fuel Vaporizer May 1-130-370-01 #2 Assembly was Replaced
burned

b. Due to the ~~‘~ ge found in the left engine, it was 6.-
cided. to inspect the 1st tuibine rotor of the right engina (I.*-202&)

- :- The 1st turbine rotor appeared to be in good condition and cml.y one
minor crack was observed in the power turbine nozzle .M cylinder as-
seably. The engine was reassembled without further inspection.
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