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i. Plan of Test, USATECO% Project No. 4-5-Ol01-0l/06, Product
Improvement Test for TS3-'.-ll Engine, 30 November 1965.

j. Message, AMCPM-Ik.T 34447, Commanding General, US Army
mIateriel Command, 14 July 1966, subject: "UH-1 Test Coordination Meet-
ing."

K. Plan of Test, USATECOM Project No. 4-S-0151-01. "Product
improvement Test of TS3-L-ll Engine Product Imp:ovement Items," US Army
Aviation Test Board, undated.I, 2. tackground.

-or-'he UH-I( ) product-improvement program is a continuing
attempt to correct those problem areas discovered during testing and
field use of the helicopter, to improve the operational capabilities of
the UH-l( ), and to reduce the support requirements of the helicopter,

•~1 ,Among the problems discovered during early testing were
engine overspeeds, compressor surge, and resulting engine over tempera-
ture when the standard fuel control was switched from automatic mode to
emergency (manual) mode. To avoid this condition, the throttle twist
grip must be retarded to achieve gas-producer speed of 70 percent prior
to engaging the emergency governor. In the emergency mode, the throttle
twis!, grip must be moved very slowly and precisely to avoid engine over-
speeds and over temperatures. The test assembly has been modified to
permit switch-over from automatic to omergency mode, with less possibility
of exceeding engine limitq, at any gas-producer speed at pressure altitudes
up to o,000 feet. In addition, because of the slower engine acceleration
characteristics, the throttle twist grip may be moved more rapidly while

in the emergency mode.!\

c. The product-improvement test of the modified manual accelera-
tion control was directed by the Commanding General, US Army Test and
Lvaluation Command (USATECOM), in reference c as supplemented by refer-
ences e and j.

d. The modified manual fuel control was initially installed on
the test UH-lB Helicopter on 1 October 1965. Because of difficulties
in operation, however, it was removed on 18 December 196S and returned
to the manufacturer for testing and repair. On 25 April 1966, the test
system was reinstalled on the helicopter. The origin 1 problem still
existed and the syst;em was again removed and returned to the manufacturer.
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11c i~roblem wAs duplicated during manufacturer testing, and after modifi-
the test systey was reinstalled on the test helicopter on 18

, 19ob, and the operational suitability test was initiated.

i. Objective.

To determinc the cperational suitability of the modified manual
ac:eJ, atio;i control.

4 mill arstloft__s .

a. Ground Ot!rat ions.

(1) Puriig cQT,,i~ie zt-.rts witri the twist grip in both
f.1.t idle and ground idle positions, the fuel control governor switch

wwas pilaced in the emergency position when exhaust gas temperature (EGT)
-. ac.id 400 dearees. Emtrgency starting procedures were followed. Posi-

iv. control cver fuel flow was available, and the capability of the test
;yst-m to avoid hot starts was similar to that of the standard fuel con-

t roi .

(2) Luring engine run ups, with the gas-producer speed
-Labilized at various speeds from 60 percent up to 70 percent, the
,:,oicrnor switch was placed in the emergency position. Engine response

. iimmediate with the gas-producer speed decreasing and stabilizing at
approximately 40 to 48 percent. When the governor swit:h was returned
to automatic, the gas-producer speed stabilized at the initial throttle
sctting.

(6) !he governor switch was placed in the emergency posi-
:..,n with power turbine speeds up to 6,600 r.p.m., and the collective
V.tch control in the iiii down position. Although imn.eIiate pilot re-
a.itue was necessary to prevent overspeeds of the prwer turbine and
rotor, no unusual pilot techniques were required. Delays of 1.5 seconds
resulted in maximum rotor operating r.p.m. EGT control was not a pro-
blem.

(4) The times for the engine to accelerate when the throttle
was moved rapidly from a stabilized position to full open, with the
governor switch in normal position and emergency position, wer" as follows:
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Gas Producer R.P.M. Normal Emergency
_(Cr!cent) (seconds) (scns

1from To

40* 30 N/A 21.5
40' 85 N,'A 22.1

(1) The governor switch was placed in the emergency posi-
tiou daiik hovteri~ig flight, takeoffs, approaches, aad landings. The
i -Iyiii-tývnt for ravi i pi lot reaction was greatest during approaches.
-iti ,c power turbine at t),600 r.p.m. and collective pitch reduced f'or 1

t!,r.'1 itý r-duct i t, had to be immeaidiate to prevent exceeding
tai,. limntrit atI r -. IRear'tion time did not have to be as rapid during

li, tlh I av!ikr tdkeof f! at high power settings. No unusual pilot
a-re required to zr ntinue the manuevers following switch-over

r"' i~ri~lo co(errcicy. ihc power turbine speed and WGT were less sen-
)iii'c to; .ýhinj,.es in thrcrttle poisition with the test system than with ~
,L s~tandard. f~uel control

(2) DurinjR stabilized climbs at various rates of climb
~rro WOt feet per minute (t.p.m.) to 1100 f.p.m. and gas-producer speeds

-from 6b to Waý perý:ent, the g(.vernor switch was placed in emergency posi-
'ion1. ),,ot reaction time had to be most rapid during climbs at the
lower rower setting to prevent exceeding engine limitations. No unusual

ch~iqcswere required to continue climbing flight, and the power tur-
bine sliced and lEU! were not excessively sensitive to changes in throttle
p.osition.

(3) The governor switch was placed in emergency positionI
during various stabilii.ed cruising airspeeds from 60 knots indicated

*Trirott-1 ~i~ti-jrip set at flight idle det~nt with governor in mer-
grency.

"6'Tltrot laJ twist grip set at flight idle detent with governor in normal.

4



'iTE BC,-. M1
SUBkJECT. Letter Report, "Product-Improvement Test of the T53-L.-ll

Engine (Operational Suitability Testing of the Manual
Ac-celerat-&.,it 'oritrol), USATECOM Project No. 4-S-0101-01"

1 - feiA'(11j to Li- ýn-ot:, IA, (b),600 r.p.m. power turbine speed at
truostire altitiudi's of 1,000; 3,000; and 6,000 feet). No unusual pilot

'Swere .- 'quireid tic cortinue cruising flight or to avoid exceed-
11i*: c'ine l11;1 at ions. 1[11-t reaction time was least critical during

~~iugti~~~ ai thi~h -)OtLT scttings. Power turbine speed and ECST
-,~r pi. t e t.'w 'o l s ci' itive to changes in throttle position.

i izf.d descents at various rates of descent
I 1st I ,. In 6' f,. IP.M. power turbiuie speed, the gover-

* . .1.'.A.;. h' r '~ncyposit ion. P'ilot react ion time
-~ -.. 'i ~ 11i'tivr-itch control settingn and Im-

1-1tk, i.&tc- 1ý ji. v t.k LS, p~revent exceeding engine limitations.
-'.aili tcchi'iqu-! k:crc! iceui red to recover from the descent, and

f;-!- -,pecd a:nd liI t'-ý *.c not excessively sensitive to changes in

ii. 'tnhflilized auto'otative descents,, the governor
1%iIt1 W., wI:; jK. C6 1i1 t hL owctrgei c y pcs it ion. No unusual techniques were

'"B''~~ ra I . .C .~rght arnd level1 flIight. Pilot re-
t I k .11 '-'cfiuse movement of the governor switch to
*~I, o!~ f; ii h't idle resulted in a decrease in gas-

tuibi- r spEned and ECT weenot exces.-

,I* ti, .1 it. proprammed by the test Eystem.

iiit, tin5 of the te!;t fuel control ac-
~J.L~i:~i., wr ~ -. cht:k~or the 20) hours of flight test-

d. ,1-11o', soil ili".' .Inrt' riance instiuctioras were not fur-

The inodifitnd manu~al acceleration control is operationally suit-
i-Cfor Army ti:ct on the 'i -5-4.- engine installed in the UUf-lB Heli-

6. Rt commend 1jOtis, It is recommended that: J
ai. Iti5taillitiov ~nnd imsintenance instructions be developed for

Lila test sys~em.

mill" 1 1 .~ i ii 1, 3W-
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b. P~roduct-improvement testing CUSATECOM Project No. 44S-0101-
ub) be continued on the test system to determine durability.
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