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MEMORANDUM FOR: Doputy Director for Science and Technology
SUBJECT ¢ Retrofit of Airveraft with 34K Engines

1. This memorandun requests a concurrence of the Deputy
Director for Science and Technology, Such request 1s contained
in paragraph 6,

2. It is recommonded that a program be established to

retrofit the A-12 aiveraft ficet with 34,000 pound thrust

J-58 engines, Presently we know that the 34K engine will
provide the following:

a, Improved climb with one engine out at tonkeoff,
b. Improved climb with both eungines operating.

. Increased airplane limit veight or altitude
.for level fligh@ witli one cnpine out,

Some of the questions for which we have no firm flight test

substantiated ansvars, though we have positive estimavod
indications, are:

2. Higher refueling altitude.

b. Extended range of 150 nautical miles due to
shorter time to elimb,

€. Greater durability than the YJ engine.
d. Greater time betweon overhauls,

©. A reduction of 25% in engine maintenance and
overhaul coste. .

Detailed estimates supporting the above Btatements are contained
in Attachments IY and i 2 ’ ?
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66 34K enpines (if complete retrofit is decided) in order to
support the ten OXCART and the three KEDLOCK aireraft, We
know of no relief at present from supporting the three XEDLOCK
alrcraft. If however, the three KEDLOCK aircraft support is
to be eliminated thon ten engines may be deducted from the
total, leaving 56 engines to support OXCART alone. The planning
to substantiate the 66 engines for OXCART and KEDLOCK is shown
on Attachment I,

4. The present cngine production line is due to close
during May 1967, Eighteen months lead time after roceipt of
order is required to keep the line open. This dead-line for
go-ahead was 31 Decomber 1965, however Pratt and Whitney feels
arrangements may be made to absorb the existing gap., If
there is a significant break in the production line, the lead
time will increase to a minimum Of 24 months and unit cos
should increase considerably over the present |
dollars budgeted,

5. In order to allow time for additional Elight testing
to get exact answers to range and refucling improvements
indicated above, and at tho Same time prevent a major gap in
the engine production line, it is recommended that an interim
buy of 15 engines bo immediately authorized. This will allow
approximately four months of additional testing to confirm
desirvability to complete retrofit, Whethey or not complete
retrofit is deemod necessary, the programs are critically short
of engines, and the additional fifteen can be very profitably
employed in support of the two operating locations now planned,
Further, with the performance estimates cited above, some
flight test substantiation to date, and considerable ground
development test Substantiation it ig Tfolt that a decision
for this initial buy of 15 engines involves a minimum of risk,
This is supported by the USAT decision for complote changeover
to 34K engino production now undorway and complote retrofit
of the existing J engina fleet,

6. If you concur in principle, I will prepare o briefing
and formal proposal for the NRO.

SIeNem

JACK C, LEDFORD
Brigadier General, USAF

Director of Specinl Activities
CONCUR :

5 FEB 1960

Deputy DiTector Tor Sclonce and Technology
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obtanined with Tull J enginces and the 34K cengine. It is not
expected that our ¥ cnginos will tollow this pattcrn closely
duc Lo basic diffcrences in the prototype and production
eupines and stresses imposcd during Llight testing. The:
unknown arcas of such stresses affecting the prototype engine
life could he cxpcected to resuli in o twonty-£five percent
differential in required maintenance of a Y cngine compared
to a 34K enginc.

3. The possibility of further conversion of our present
enpgines to tho higher thrust (34K) version is unot very likely
unless additional Y to 34K conversion compatibility develop~
mont testing is authorized. Pratt & Whitney docs not recommend
this course duc to the fact that follow-on development and
product improvement testing has boen directed toward the
production modecl cngines and separate and costly testing
‘would have to be funded for Lthe Y prototype ongines., Addi-
tlionally, as problems arisc with the Y engine, dovelopment
tunds are expended and engincering cffort diverted to their
solution to the detriment of Turthor improvements to the
production model cnpinc. Coneccivably with only the 34K -
J-58 in the inventory, savinps of development time, effort
and cosls could be wealized. |

4, Many potontially significant improvemenis are now
showing promisc in the J engine development program such as
improved cruise fucl consumption, improved tolecrance to
inlet gystowm imposced distortion, and improved afteyburner
performanca and durability which may not be rcalized by the
¥ engino: Furthermore, thc DNRO has already expressed
concern over expending development funding and clffort on
ralatively tired engincs.
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PTACHNENT NO, 1
2199-66

34K ENGINE SUPPORT REQUIREMENT

Tollowing hased on discussions 21 Decombor 1965 and

and

bruary 1966 amonp
I

L. Anticipated flight roguircments now through 1970:

a. Approx 500 enpinc hours per month;
Bascd on:

2 ¥light Test Adrveraft @ 15 hrs/mo
8 Detachment Aircraft @ 20 hrs/mo
3 Kedlock Aixcraft @ 20 hrs/mo

30 hrs/mo.
160 hrs/mo.
60 hrs/mo.

Total Alreraft hys/mo, 250
Total Enpginc hrs/mo. 500

b. Approximately 50% of 500 cngine hours por montl |
will be at Mach 3.0 and abovo bascd on one training
flight and onc Tunctional check flight for cach mission
or simulnted mission ns based upon the following oxperi-
once broakdown:

Ave Training Plight 2 hrs total 1 hy Mach 3.0
Ave Yunciional Checlk 1.5 hys total 0.6 hy Mach 3.0
Ave Mission 6 hrs total 3.1 hrs Mach 3.0

0.5 hivs ; 4.7 hrs Wacn 5.0

or 4.7 hys Mach 3
9.5 total hvs

= 50%
and 50% x 500 = 250 eng. hi's/mo. Mach 3

2. Anlicipated 1967 34K enginc TBO:
probably similar to J ongince ‘IBO in 1967, which
should be 100 hys, TBO at MLL. Power and hopefully
50 hyrs. TBO at Mach 3.0, tho latter basod on pro-
jeeting the now existing J ongine ISI.of 15 hrs,
at Mach 3.0 to 25 hrs. at Mach 3.0 in 1967.

3. Combining the flight requiremonts ol paragraph 1 with
the enpine available 1BO's ol poragraph 2 and noting
that all Lilight fame is at mil. power, the following
resulist
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R, Mil, Timo=#flipgihf time. therefore
50 m, flight hrs. req'd e :
9 fom 141 = iqu‘w 5 engs/mo.

00 nrs, M0 mil. power
to overhaul for mil. time

or

b. Xach 8.0 time:
250 cpg. Flipht hrs Mach 3,0 req'd/mo. )
50 hrs. OO Wach 3.0 = 5 engs/mo.
to ovorhaul for Mach 3.p Limo.

Note that the 100 hrs. mil, time and the 50 hrs.
Mach 3.0 time TBO's both result in 5 'engs/mo.
to overhaul because the Mach 3.0 flight hour
requirement is 50% of the total, : :

. €. Adding one engine per month to overhaul to
paragraph 2B or 2C to allow for prematures,
results in 6 engs/mo. to overhaul,

d. Prescent overihaul turnaround time of three months
should be reduced in 1967 1o 2.5 wmonths But only
by continued prossure on the contraclor.

4. A total of 66, 34K cngincs are required to support v
the OXCART and KEDLOCK roquircmentls of paragraph 1 according
to Lhe following distribution:

Installed (13 aiveyalt) 26 ongines
NRO ; Ovorniaul (6 cnms/mo. x 2.5 mos, TAR) 15 cngines

Field Ready Spares: :
25X1 (2 I'/T - 3 Kedlock + 4 Detach birds) 6 cngines’
Kouona (4 Detach., birds) 4 cupines

NRO ' Ticld Shops: (IS, repairs, mods.)
25X 10 engines
- fiuaerezapsl 2 cngines

In or Waiting Transitm Kadena,
_ arilord) o 3 engines
; , Total 86 cnpginos
mZ-—
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5. Presently the first production 34K engince availability
date ig Junc 1967 (8 engines), at vhich time the present 34K
cngine production line runs out. 'This availability was contingent
upon go~ahcad no lator than 31 December 1965, (18 wmonths lead).
Sce Altachment IV for 34K cnginc deliveries. Unit cost advantapges
will probably be realized il orders are placed such as to be
compatible with the current line end point without interruption.
I{ the current delivery rate of 3 engines per month is wmain-
+taincd, it would be Spring 1969 before the 66th 34K cngine is
delivercd to the OXCAR'T/KEDLOCK suppor®, This rate is obviously
foster than the prescently planned rate of 22 .engs/year which
would not yoach complction until May 1970.

6. TIf the above 34X delivery posture is authorized, the
last delivery will be Spring 1969. This points up the advis-
avility of proceeding with the currently planncd Y and J perform-
ance conversion in ordor to provide the best configuration
available until completo replacewment by the production 34K's
in 1969,

25X1 |
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TTACHMENT NO. II At
2199-66 25X 1
PERFORMANCE

.Locekhood calculated estilmates indicate that: the 34K
cngino will provide a 3,000 pound fuel advantage at the start

of cruise which resulis in a range improvement of 150 nautical

miles over the Y engine due to the increased thrust of the

34X engine., The improved climb performance results in an

inerease in the elimb rate of 1,000 feet per minute. This
realizes a yeduction in ilho rcquirc? time to climb to altitude
and a 20 nautical mile rcduction in the distance traveled
vhile climbing to altitude. A very significant improvement
Trom a £light safely point of vicew is a rate of climb of 400
feat per minute, compapcd to the currenl zere rate of climb,
in a single onginoe situntion occurvinpg Immodiately alter takeofd
with a gross wedipht of 120,000 lbs., We &oulﬂ also vecalize a
higher single engipo crulse altitude orxr airplane limit weight.
Although unproven, at this point we can-#lso cxpoct to achiave
a higher air-refueling altitude and incr?nsed ongino flexi-

bility while in thae air rofueling Qpcratkon.
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TTACHMENT NO. 1II
219966

MATINTENANCE AND OVERUAUL ECONOMICS

1. Based on a 500 engine hour per month program in
FY'6Y and an incrcase in Flight activity through 1971 commen-
surate with growth potential of the enginc in torms of deccreased
inspections and overhauls, the 34K engine retroflit should pay
for itself in approximatcly seven ycars. This projection is
derived from a planncd ecxpediturc of approximately 50 million
dollars per year to support inspection and overhaul of the ¥
cngine versus an oxpected lowexy level of oxpenditure with the
34K enginc. If experience confirms the antieipation that the
34X enpinc will veoquire 25% less support than the prototype
engines, Lhe resultinp savinps of| per yoar
would provide capitalization for about ninc ol the J4K cngines
pexr year. ;

In addition, sparc parts availability would be improved
for supporting 34K rather than ¥ enpines because of the exist=
ing and proposod additional 34K enpine production operations.
Also, ecventual elimination of the Y enginc will permit a single
cngine model or bype spayes inventory at the overhaul facility
and at operating locabions rather than o separato ilnvontory
For the ¥ and o separale inventory for the 34K,

‘ 2. Tho Y version of Lhe J=58 enpine currentbly in use
requires o hot sechion indpection afiex 10 hours atl NMach 3
flipht or 40 hours of tolnl ILight time., Tho cngines are
schoduled to be veturned lor overhaul when the sccond hot
geetion inspection il required. XElfort is mow beiny divected.
toward a 15 hour Mach 3 and 5O hour hot soctlilon inspecetion fox
Lhe Y-J eénwsines. These improved hol siection inspoction times
cannot be veriflied however, until increascd times have been
acecuulated on cnouph enpines Lo demonstrale the improvement,
Projeoet Y sorvice ongines ave now underpoing modificalion
as Lhey ave ¢ycled throupgh ovorhaul Lo take advantage of
performance improvenmentls achicved in the full "J" aodel,

This will result in a J type performance cngilne inventory

for our flect and hopefully some improvement - in hot secction
and overhaul times. Pratl & Whitney has projeccted an improve-
ment in the flight time hol scction inspection period of 10
hours per year through 1971, This trend will undoubtcdly be
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