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WRIGHT-PATTERSON AIR FORCE BASE, 
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AND J:NVELO~E TO COMMANDER , WIJUGHT 

AIR OEVELO~MENT CENTER , ATTENTION 

P'OLLOWING OFFICE .YMBOL: 
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2 0 APR1955 

SUBJECT: (U) Phase II Performance and Stability Testa of the YF-100! 
Aircraft 

TO: Commander 
Air Force Flight Teat Center 
Edwards Air Force Base, Calif'ornia 

1. Reference is made to WADC Letter dated 17 June 1954, Subj: 
Phase II Performance and Stability Test of the YF-lOOA AFFTC Technical 
Report No. 53-33. 

2. The attached comments regarding recommendations contained in 
the referenced report are submitted for your consideration. The comments 
reflect the latest information available on the status and progress of' 
corrective action to eliminate the reported deficiencies. 

3. Paragraph references noted in the comments are the original 
headings contained in AFFTC Report No. 53-33, and are listed for 
convenience in referring to the report. 

FOR THE COMMANDER 

1 Incl: 
Reply to Phase Rpt 
AFFTC-53-33 

IF INCLOSURES ARE WITHDRAWN (OR NOT i\TTACHIW) THE 
CLASSIFICATION OF THIS CORRESPONDENCE WILL BE CHANGED 
OR CANCELLED IN ACCORDANCE WITH PAR 25E, AFB-28&-1. . 

ASSIFICATIOB CAICEL\ID . 

FRANK W. WILLIAMS 
Lt. Colonel, USAF 
Chief, Operational Services Division 
OCS/~A~~ICATION CANCELLED 

--( OH eMA~mta':l !0 ) 

AUTHORITY: AMcj,4Roe Sac ~-L~ 
et-a ../v-v--! I 0 ~ .Sf> ' ' 
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c and Stabilit;y Tests of the YF-100 

TO: Co and 
Air Fore flight Test Cent r 
Ed~ rd:s Air orce se, Ca.lif'ornia 

1 . Reference is de to W'ADC Letter ted 17 June 1954, Subj: 
Pha II P rfo ca and b11i t;y Test of t Y -100A AFFXC Technical 
Re rt o. 53-33. 

2. The attached co ent regarding r co endation contained in 
the r fer oed report r su itted for your consideration. The comm ts 
reflect the latest info · tion 'V 1 b1e on the t tus and progr ss of 
eorr cti.ve action to elimin te the reported de.fici cies. 

3. Paragraph ref r ces noted in the c ts ar the original 
headings contained in port o . 5.3- 33 , and are listed for 
co: veni e ia referring to the report. 

FOR THE COMMANDER 

1 Incl.: 
Reply to Phase Rpt 

C-53-.33 

IF INCLOSURES ARE WITHDRAWN (OR NOT ATTACHED) THE 
CLASSIFICATfON OF THIS CORRESPONDENCE WILL .B,..~~GE~ 
OR CANCELLED IN ACCORDANCE WITH PAR 25E, ~ • 

r t 

FRAr'K W. WILLIAMS 
Lt. Colonel, US11r 
Chief, Operational Services DivisiOn 
DCS/Operations 
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Reply to Phase Report 

AF Technical Report No. AFFI'C-53-33 

Par E, lb - A mechanical stability device, referred to as a '~ch 
sensing stick force controller", was developed in conjunction with the 
original linear stabilizer control system to improve static longitudinal 
stability. The change from linear to non-linear stabilizer control 
system; however, has necessitated a redesign of this Mach box. The 
prototype of the redesigned Mach box will be made available to AFFTC 
on completion of present N~\ tests. 

Par E, lc - A substantial improvement in low speed handling character­
istics has been realized by the addition of the non-linear gearing system. 
Both the forces and stick motions necessary to control the airplane have 
been reduced for stabilizer trim positions used for landings. Increased 
aileron stick travel reduced sensitivity of lateral control and provided 
substantial improvement in low speed handling. Enlargement of the verti­
cal tail, as a result of ECP F-lOOA-.3·75, also contributed apprecially to 
the improvement of low speed handling characteristics. 

Pa.r E, 2a - This deficiency will be substantially reduced by the 
installation of the yaw damper on all F-100 aircraft. The production 
effectivity of this installation is F-1000, No. 164, with provisions 
made for retrofit of all inservice F-100 aircraft. 

A prototype pitch damper is currently being flight tested 
by NAA and will be made available to AFFTC for testing as soon as the 
Contractor's tests are completed. 

Par E, 2f - Pratt and Whitney has not provided a suitable configuration 
but this matter is still under study and it is anticipated that a final 
decision will be made in the next few weeks. 

Par E, 6g - The stabilizer trim rate has been increased approximately 
50%. This change in trim rate was achieved by increasing the speed of the 
trim motor. As a result of ECP F-lOOA-375, an impulse trim system has 
been installed in all F-100 aircraft which reduces the starting lag time 
thus producing an apparent increase in the trim rate. 

Par E, 2h - There have been some minor changes initiated in the 
cockpit which have reduced the magnitude of this deficiency. Cognizance 
of this problem is maintained by the Laboratories and fUrther improvement 
is anticipated with additional study. 

Par E, 2k - A study has been made of an anti-skid system installation 
for the F-lOOA, F-lOOC, and F-lOOD airplanes. Approval has been granted 
for in tallation on F-lOOC, No . 164 and subsequent, and all F-lOOD airplanes. 
Retrofit of F-lOOA and C aircraft prior to No. 164 was disapproved by SMAMA, 
but is being further investigated by WADC. 

55WCS-8914- I 
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Par E, 21 - There has been considerable improvement in the selection 
of drag chute configuration and mechanisms which have resulted in a high 
degree of reliability. The increase in reliability was accompanied by a 
slight decrease in actuating time; however, it is not anticipated that 
there will be any further reduction of time with the use of present equip­
ment, which is considered to be the best available. 

Par e, 2n - A substantial improvement in control response has been 
achieved by the modification required through implimentation of ECP F-lOOA-
375. This modification included a redesign of the vertical tail and wing 
tip extensions and the installation of a non-linear gearing longitudinal 
control system. The merits and effects of this modification have been 
discussed elsewhere in this report and in WADC comments on Phase IV tests 
of the F-100 aircraft. 

Par E, 2p - To correct this deficiency the bleed valves were staggered 
on production engines. In addition to this action, a study 1-1as initiated 
to consider the advantages of incorporating a modulated bleed system. This 
study is still current; however, the problem did not become as critical as 
it was anticipated. It is recognized that the staggered system may not be 
the optimum but it has proven to be acceptable. 

Par E, 2Q - It is believed that satisfactory and stall free engine 
operation to 50,000 feet altitude will be achieved in the near future. 
It has not been determined if the engine characteristics and/or fuel 
control system capabilities will permit totally stall free operation. 
J-57-P-21 engines with a redesigned compressor section are scheduled for 
F-1000 No. 149 and subsequent. 

Par E, 2r - The drag chute deployment handle has been relocated to a 
position on the shroud effective ship F-lOOA No. 154 and subsequent. 

Par E, 2s - Refer to comment on Par E, 2b. 

Par E, 2u - Flight experience has indicated that the F-lOOA does 
not have a pitch-up tendency as was originally anticipated during Phase 
II testing. No reports have been received by the WSPO indicating this 
characteristic is exhibited. 

55WCS-8914- / 
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Repl7 to Pha e Report 

A.F Technical aport No. AFFTC-53-33 

P E eobanioal. stabill ty device, referred to as "Mach 
sensing tick force controller , was developed in conjunction with the 
ori inal line tab111zer control syst to 1 prove static longitudinal 
stabili tJ. ~he change fro linear to non-linear st billzer control 
sy t ; howev r, has neee sit t redesign or this Mach box. The 
prototype of the reds ign Mach -~ will be made available to FTC 

completio. of present N tests. 

P - A sub tantial illlprov t in lov pe dling char ct r-
isties h s be n realized b,y the ad tion of th on-lin ar gearing syst • 
Both the force and stick otions nece sar.y to control the airplane have 
been redue d "or etabillz r trim posi tlo us or landings. Increas 
aileron stick travel reduc d sensitivity of lat ral contr 1 and provided 
substantial illlprov ant in low speed handling. Enlargement o th verti­
cal tail, s a re ul t of CP -lOOA-375, o.lso contributed apprecially to 
the improv t of lov p handling char ct ristic • 

Par E, 2a - This deficiency 'Will be ubstantially r duce by the 
installatio of the y v per on all F-100 aircratt. The production 
err ctivity of this installation is -1000, o. 164, with provi ions 
made for retrofit of all inservioe F-100 aircraft. 

A prototype pi tc da IDI=ffi' is eurrently being flight test 
b1 N d will be made available to C for testing as soon a the 
Contrac or's tests re oompl ted. 

~.._.""-...,. - Pratt nd. tner has not prov.lde a suitable configuraticm 
but this tter i still under study and it is anticipated th t final 
decision will be de in the next few weeks • 

.Q.III:IIia...;:;~..... - The stabilizer trim rate has been incr sed appro telr 
5 • This change in trim t vas chieved y inor 1ng t e spe of the 
trim otor. a re ult of EO F-lOOA-375, an impuls trim syste has 

en in talle 1 all F-100 aircraft which reduc s the starti lag time 
thus producing an apparent inoreas in the trim r te. 

P - Ther have been so e minor change initiated in th 
cockpit which have reduced the tude of this d ficien • Cognizance 
of this problem is maintained by the Labor torie and .f'Urther improvem t 
is ticipated with ad tional studJ. 

study has be n made of an anti-skid syst installation 
for the F-100 , -1000, and F-lOOD airplane • Approval has been granted 
for in tallation on F-lOOC, o. 164 and sub equant, and all F-lOOD airplanes. 

trofit of -lOOA and C aircraft prior to o. 164 was s pprov by , 
but i being fu.rth r investig ted by • 

L 
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P - The h s been oon 1der bl i.Diprov ent in th election 
· of' drag chute conf'i tion and ecb.ani s which bav r au.lted in high 

d re of reliability. Th inore in reliability s ace pan! by a 
light d crease in ct ti ~ ttm ; ho v r. it i not anticipated that 

there will be any further r duction of' e with th us or present equip-
ent, ieh is consid re to be the be t availabl • 

fAr a, 2n - A sub tial improvement in control respon has been 
achiev b,y the odificatio requir d through implimentation of ~CP F-lOOA-
375. This modifl tion included a redesi of th vertical tail d wing 
tip xtension and t install tion of non-line gearing longitu nal 
control syst The r1. ts and ef'£ cts of this odif'ic tion have been 
di oussed el ewhe in thi report and in W C eo ents Phas IV test 
or the -lOOA roraft. ' 

valve w r stag ered 
on production ngines. In addition to this ction, tudy s initiated 
to consider the advant ge of' incorporating odulat d bl ed syet • Thi 
study is still current; ho ver, the probl did not beco a critical 
it was ticipat • It is r cognized that the staggered syst ~ not be 
the opt but it proven to acoeptabl • 

=--o-.,;;.._.116 - It is b liev d th t satisfactory and stall e ngin 
operation to 50,000 feet altitude will be aohi ed in t near future. 
It has not b deter.m.ined if the gine cbaraeterl. sties and/or fuel 
control syste c p bilities will p rmit otally tall rr e operation. 
J-57-P-21 ngine with a rede igned oompre r eotion are soh 1ul d for 
F-1000 o. 149 and sub equent. 

Par • 2r - he drag chute deployment handle ba b en relocated to 
position on the hroud eff otiv hip F-100A No . 154 and b equ t. 

ight experi nee has in c ted t t the F-100A oea 
not ve a pitch-up tend oy as originall7 anticipated during Ph 

testing. o r port v r cei v d by th SPO indicating this 
characteristic i exhibited. 
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Comments on Phase II Ferfor man e and. St abi 1 ty 'l'ests TI'- lOOl\. 

rar E.lrua ~ It i s believed t hat this comment is cl osely associ~tea 
with the comment on low speed characterist:i.cs o Fllots conducting l"EiC.ent 
preliminro~ APGC;i'AC evaluation tests consider the ~7c~-~ose visibility 
of the F- l OOA during t ake=eff and landing as satisfactory provided that 
the aircraft i s operated at the recommemed speeds, that is~ approach at 
180 knots and touchdown at 150 knots for the landing weight .. To provide 
increased visi bi l i t y for the airplane the pilot 8s seat adjustment has been 
increased to allow a 1=1/ 4 inch additional upward t ravel., Also a 5o "t-Tedge 
block is being pr ovided for use behind the parachutee This provides the 
pilot with a more favorable seat positiono The seat changes are effective 
in production air planes 39 5~ 6 9 7~ 16~ 21 9 and mtbsequento 

The camera reticle glass has been widened and its supports 
have been moved outboard to lessen the interference of pilotgs visiono This 
change has been made on all production airplanes ., Also 9 all production 
airplanes embody glass in the side panels which r educes the optical distor= 
tiona that were apparent on the prototype airplane ., 

Par E9*oR = The Contractor is aware of t he stability deficit due to 
speed changes in the Mach number range between . B? and l .. Oo As pointed out 
previously this condi tion is apparent in all aircraft operating through the 
transonic speed range and i s caused by t he normal aft movement of aerodynamic 
center o The apparent decay of stability i s only noted as speed is changed 
and is not present in maneuvering f li.ghto The Contractor has desi.gned and i s 
presently flying a Mach box. The purpose of this Mach box is to artifically 
build stable forces into t he control system such that the pi lot does not 
sense the unstable condi tiono Present tests to date show the Ma.Gh box f'ul= 
fills all the requirements of pilot forces, hysteresis and elirrdnates the 
transonic stick f or ce reversal with speed o Preliminary NAA pilot co~nents 
indicate that the Mach box improves the flying qualiti t es of the F=lOOA air= 
plane in the Mach number range of . S5 to 1 &09 but the heP,ner stick forces 
and additional r etrimming may have some di sadvantageo De inite recommenda= 
tions will be made as soon as more complete data and corrunents have been 
obtained. 

Par E~o~ = The Contractor has installed an artificial stall warning 
device that shakes the rudder pedals and r evised set of slats embodying a 
150 rotation inst ead of t he previous 100 on t he F-lOOA aircrafto The result s 
of these modifications have had a marked impr ovement as noted by the Company 
and Air Force pil ots that have flown this configuration., The safe flight 
stall warning device and rudder pedal shaker has resulted i.n adequate stall 
warning for all low speed flight conditions 9 thus assuring that the pilot 
does not· inadvertently enter t he secondary stalle The revised slat config­
uration has provided better aileron control at the stal l 9 improved longitu= 
dinal stability and has caused more unifo1~ slat action than the oriKlJlal __ 
1 nfi ti ~ , CLASSIFICATION CANCELLED 

s at co gura ono ~LA~SlFICATION CANCELLED 

'• 

BY: 
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Other items that are currently under design and study 
are as follows g 

lo Rudder Aileron Interconnect 

This is being proposed to help eliminate the adverse 
yawing characteristics and increase the aileron effectiveness in accelerated 
stalls., This modification is now being flight testedo 

2.. Slat Snatcher 

The slat snatcher is a method of retracting the out= 
board slats when the aileron is deflected upo It is mechanically so arranged 
that it will operate only in the low speed rangeo The purpose is to further 
improve the aileron effectiveness and essentially eliminate the adverse yaw­
ing under low speed accelerated stallse 

3.. Enlarge Aileron Span 

The purpose of this study is to increase the aileron 
effectiveness in the low speed flight regime at the expense of some loss in 
rolling performance at low altitude high speedo It is anticipated that tests 
on this configuration can be made by July., 

4., Boundary Layer Control Flaps 

_Studi es and wind tunnel tests of this arrangement 
indicate that a significant decrease in landing touchdow.n speeds may be 
made (approximately 20 ~ 25 knots)o At the present time model tests are 
near completion., It is anticipated a full scale flight test model will be 
flying by October 1954.. The reason that BLC flaps is very attract1,rP +" 
the low speed flying range is because not only is the angle of attack 
decreased and the lift increased, but also there is a large decrease in 
drag which will rRsult in min~- ~ates of decent occurring at a lower 
indicated air speed~> thus allowing decreased touchdown speed., 

Par Eo2oa = The yaw damper has been installed in production F=lOOA 
#2. Pilot comments to date are that dead beai de.mping through the speed 
range has been achieved., The pitch damper is presently undergoing labora= 
tory tests on the flight sinmlatoro Flight tests indicate that the yaltr 
damper improves directional stability considerablyo AFFTC evaluation of 
the pitch and yaw damper will be requested at completion of the pitch 
damper installation in the Contractor 0s aircrafto 

2 
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Par Eo2ob = The breakout forces have been materially decreased by 
reducing the t3ize of the main feel bungeel1 (to 3=1/2 #/degJ.·ee = initial 
slope 9 111/degree = final. slope) increasing the b-.weight size and dele·t­
ing the valve centering springo These changes are effective on all 
production aircrafto Pilot comments on the configuration to date have 
been very favorableo 

In addition to the above 9 a nonlj~ear gearing between the 
stick and stabilizer similar in principle to that recently tested on the 
F=B6D with such excellent resultsl1 is being c1e:signedo 

Par E9 2o~ = With installation of the 150 slats vmich provide a measure 
of improved stability at low speeds and with the installati on of the stall 
warni~ device (rudder pedal shaker)~ it is felt that the conilitions sur= 
rounding this initial comment have been el~3natedo 

Par E929d = The Contractor has developed and tested a linear nose 
wheel steering system and it was found to be a definite improvement ove~ 
the system initially installedo It has been released for installation on 
all production airplaneso 

Par Eo2oe = NAA pilots have made landings and take-offs with dive 
brake extended, No difficulty was encountered or excessive take-=<>ff distances 
encountered o Dive brake drag at take-off and traffic speeds is similiar t o 
the F=86o Since complaints have not been raised against the lack of a light 
in the F=86 ~ the wsro has omitted this llghto This .ras also done to simplify 
the aircraft9 avoid excessive warning lights in the cockpit and divorce the 
aircraft from possible malfunctioning meChanical items not deemed essentialo 

P§r E 2 2~ = Methods of accomplishing the intent of this comffi3nt have 
been under studyo To date the best method has not been resolvedo The 
most promising solutions are to locate provisions on the engine to actuate 
the nozzle position light already installed in the F -·lOOA air~raft or to 
interlock the nozzle such that it cannot be open without afterburningo 
When those problems have been resolved 9 a proposal will be submittedo 

Par Eo2og = The Contractor is currently pursuing a program to 
eliminate lag in the trim systemo Some improvement has been obtained 
with the installation of the revised bungee rur' bo JWeight and the dele= 
tion of the valve centering springo Addi tional tests are scheduled to 
investigate the use of faster valves and improved trim mechanismso 

L 
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PaT' Eo2..h = Additional adjus·l:iments will be made to minimize the canopy 
reflections as more night flying is accompliShed by the Cont r actoro 

Par Eo 2A! = In tests to date 9 the operation of the production engine 
in t he F=lOOA airplane indicates that this condition is completely eliminatedo 

Par E9 2o.J, = There are three methods of removing t he canopy from insid 
the aircraft~ (1) by normal electrical operation9 (2) mechanically unlocking 
and raising canopy9 and (3) blowing canopy off with emergency esoape procedur o 
The canopy may be removed by external operation by two method~' (1) electrical~ 
ly canopy operation from exteri r of the airplane 9 and (2) from exterior manual 
control unlock and manually raising the anopy o A parallel external blow=eff 
control i s considered dangerous due to inadvertent operation by unfamiliar 
ground personnelo No action taken on this deficiene,ro 

Par E9 2 9k = During the course of the Contractorns flight testing9 th 
wheel brake ac~ion has been found adequat~9 however~ a number of mechani cal 
difficulties have been experienced with the brakeso These problems are being 
taken care of by Bendix at this time o 

The Contractor is further studying anti=skid br aking 
devices whiCh wil l allow the pilot to increase his braking effort without 
fear of skiddi ng or destroying tire o A test installation will be made in 
the near future o 

Par Eo2~ = During the flight testing of t he airplanes to dates reefed 
and non=reefed 9 parachute ins·tallations have been c.heckedo The most success= 
ful parachut e operations were made without reefing~ The Contractor 9 AMC 9 and 
WADC have agreed to eliminate the reefing meChanism based on existing flight 
test experience o The pilotns drag chute de~yment handle will be relocated 
to provide accessibility and simple operationo 

Par E9 2am = The Contractor believes this comment arose from landings 
where some paraChute panels failed o Subsequent t esting did not cause any 
yawing to be apparento 

Par E9 2~ = A number of studies are being pu~sued by t he Contractor 
to improve response o The most notable are as follows& 

Sl at Snatcher 
Aileron Rudder Interconne~t 
Extended Span Aileron 

It is believed that the longitudinal control has improved 
and possibly the above comment is due 9 in some measure 9 to stick forces which 
subsequently have been improved by the addition of t he revised bungee 9 bob­
weight and elimination of the valve centering springo In addition it is felt 
that they will be further improved by the revised vari able gearingo 

Incl 14 4 



~ Added complication for an automatic. system does not warrent 
installation. Other aircraft have successfully operated without this feature. 
For simplication 9 this fix has been ommittedo At times for identification9 

I 

pilots want to extend light yet keep gear upo No action taken. 

Par Eo2op ~ Both the left and right bleed valves on the XJ57-P7 engine 
{YF-lOOA) operate simultaneouslyp which results in a rapid thrust change of 
approximately 500 pounds when the valves open or close. To reduce the rapid 
thrust changes on the J57=P~7 engine used in the F-lOOA~ the left and right 
bleed valves operate at different engine speedso This arrangement should 
give two small thrust changes during an engine speed advancement on the F-lOOA 
instead of the one large thrust changes The Contractor is in the process of 
flight evaluating a "Holley" governor which will greatly reduce the tolerance 
o.f actuation presently required of the bleed doors. 

Par E.~ - This problem has virtually been eliminated on the production 
J57-P-7 engine. However~ a thorough and complete power control tests progr~ 
will be conducted on the F-100& airplanes to discove~ and correct any control 
system deficiencies. It is anticipated that the fuel schedule of the Bendix 
control used on the F-lOOA may require some alteration· to adapt it to the 
performance characteristics of the aircraft-engine combination. The fuel 
control testing and rescheduling progrgm for production aircraft is normal for 
new installations. This work will be done after the "Holleyn governor eval­
uation has been made • 

. Par E,2.r - A study is being made for the relocation of the drag chute 
release handle to the upper left hand instrument panel similar to the drag 
chute deployment mechanism on th F-360. The deletion of the reefing mecha­
nism greatly aids in making this installation possibles 

Par E,2,s - A Mach box was developed by NAA and test flown. Flight test 
showed the hysterisis band to be too largeo The test unit is being redesigned. 
Proper functioning Mach box should improve longitudinal stick-free stability. 
Final analysis of this unitus improvement on aircraft longitudinal stability 
is to be made by AFFTC in Phase IV test on the F=lOO. 

Par E92at = This statement is caused by a basic misconcept of the slate 
on the F-lOOA airplaneo These slats were desi~ed primarily to improve th 
maneuverability» stability and limit li~~ coefficient at high Mach numberso 
All indication to date show that these slats are operating essentially as 
they were designed to operate 

The 150 slats give improved performance over the original 
100 slats that were tested on the YF~lOOA airplane in that they have more 
uniform opening characteristics . 
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Par Eo2oU = Existing tunnel data show that the 15° rotation slats give 
sufficient improvement in stability at the stall. that very litltle pitchup tend~ 
enc;r should be noted., This item will be flight investigated auring the normal 
testing requiredo 

Pnr E., 20 V - The defrosting duct has been redesi.gned to give adequat 
distribution of cockpit airflowo 

.f._~· Ea2ow ""' Gear=<io'W'!l'. limit spe has been increased to 250 K., 

Par E2 2o:K; = For pilot comfo:t"t the seat baek angle has been changed from 
170 t o 1.20 by addition of a 50 wedgeo Installation 'Will be in aircraft Serial 
Noso 758D 7609 76lll 7639 m 9 7769 and s bsequento 

Far Ea 2oy = A delta pressure type gau~ has been developed for instal= 
lation in -all F~lOO aircraft to provide adequa means of determining thrusto 
In event delivery of this gauge doe8 not parallel aircraft productionD spac~ 
provisions 1dll be left on the pilo us panel for retrofi t o 
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ABSTRACT 

This r eport presents the results of Phase II performance and stability tests of 
the North American YF-IOOA air superiority fighter. The test results indicate the 
aircraft is superior in performance to any production fighter in the USAF. The most 
serious defects of the aircraft are the inadequate visibility over the nose during take­
off and l anding. the poor low-speed handling characteristics, and the negative to 
neutral static longitudinal stability experienced in level flight from approximately 
• 8 Mtach to maximum level flight speed. 
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A. PURPOSE 

This report presents the results of limited performance and stability flight tests 
of the YF-lOOA airplanep USAF No. 52-5754. 

B. INTRODUCTION 

1. Extent and Location of Flight Tests: 

a. Flight tests of the aircraft were conducted to obtain stability and per­
formance data to dete rmine the aircrqft's handling qualities and to compare actual 
p e rfo r man ce wit h contractor's estimated performance. 

b. The Phase II t est program on the YF-lOOA airplane was conducted at 
t.he Air Force Flight Test Center, Edwards, California from 3 September through 
17 September 1953. Thirty-nine flights, totaling 19 hours and 42 minutes. were re­
quired to compl ete the limited performance and stability tests. 

2. Description of the Aircraft: 

· a. The YF-lOOA is the prototype version of the F-100A aircraft, an en­
tirely new design of a single-place fighter ,capable of tactical operation in the high 
transonic and low supersonic speed range. The airplane is characterized by a thin, 
.highly ~wept (45 °), moderate aspect ratio wing, . low drag fuselage and canopy, in­
board ailerons (with no flaps), automatic leading edge slats, low positioned, one­
piece horizontal stabilizer, and a thin-lip engine air inlet. The landing gear is of 
the tricycle type with the main gear retracting inboard into the wing and fuselage 
and the nose gear retracting aft into the nose section of the fuselage. Other note­
worthy features of the airplane include . a fuselage speed brake located in the bottom 
of the fuselage in the wing center section and an irreversible power control system 
with artificial feel. 

b. The aircraft is powered by a single Pratt and Whitney XJ-57-P-7 con­
tinuous flow axial type gas turbine with afterburner rated at 13, 800 lbs thrust unin­
stalled maximum power. The engine has a split compre~sor, split turbine, a hydro­
~lectronic fuel control and is equipped with a two-position exhaust nozzle. The two 
spools of the compressor and turbine are mechanically independent of each other. 

3. Test Configuration: 

The aircraft was tested in the clean configuration and with two empty 275 
gallon external fuel tanks attached to the undersides of the wings. The test weight 
of the aircraft was found to be 25, 370 pounds in the clean configuration with fuel and 
oil tanks full. This weight included all test instrumentation, 1289 pounds ballast 
and the pilot. The aircraft was loaded to obtain a mid cg position and all tests were 
made at this one loading. The cg duri.ng flight was not controlled as the aircraft 
utilized automatic fuel sequencing. Th~ cg position varied from a most aft position 
of 31.7 per cent MAC to a most forward position of 29.? per cent MAC as fuel was 
consumed during flight. Detailed weight and balance data and photographs of the test 
aircraft are presented in Appendix II. 

1 
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C. SUMMARY OF TEST RESULTS 

1. Performance: 

a. The results of the performance tests of the YF - IOOA type aircraft indicate 
that it is superior to any production aircraft in the United States at this time. The YF­
lOOA can take-off at 25,000 pounds gross weight using 3000 feet of runway on a standard 
day at sea level. The aircraft can then climb at a rate of 14, 800 feet per minute (at sea 
level) and reach an altitude of 45, 000 feet in 4. 3 minutes from best climb speed at sea 
level. Approximately two minutes must be added to obtain time to take-off and accel­
erate to best climb speed. The YF - 100A aircraft can continue to climb to a combat 
ceiling {500 feet per minute) of 53, 000 feet. With afterburner off, the climb is very 
slow (16 minutes from sea level to 40, 000 feet). It is felt that climbs without afterburner 
will not be utilized by tactical organizations to a very large degree. At 35, 000 feet a 
level flight Mach number of 1. 04 is attainable. Maximum M.ach number obtained was 
1. 39 indicated in a dive from 51,000 to 20,000 feet. There is no wing roll-off as previously 
experienced in F - 86 type aircraft,. no high Mach number buffet~;~ no objectionable trim 
changes or other noti ceable compressibility effects. Rates of descent reached approx­
imately 50, 000 feet per minute . This airplane is strictly a hit-and-run type fighter 
when utilized against present day fighters; i.e. • it should not be expected to fight with 
an F-86 at the F-86Vs speed. This condition is comparable to the F-80 vs the F-51. 
Comparative performance between the YF-IOOA and other present day fighters is pre­
sented below: 

Max. 
Mach No. 
(max. 
power) 

Rate of 
climb at 
S. L. (ft/ 
min)(max. 

YF-IOOA 
Test 

Results 
Clean 

1. 04 
35, 000 ft 

power) 14, 800 

Rate of 
climb at 
30, 000 ft 
(max. 
power) 10, 500 

Combat 
ceiling 
(max. 
power) 
500 ft/ 
min. 53,000 

COMPARATIVE PERFORMANCE 

F-86E 
Memo 
Report 

FID 51-19 
Clean 

.90 
25, 000 ft 

8, 800 

2, 850 

46,000 

F-86D 
Ref A F 

Tech 
Rpt 53-26 

Clean 

.923 
35, 000 ft 

12,900 

4,900 

47,000 

2 

F-94C 
Ref A F 

Tech 
Rpt 53-30 
Tip Tanks 

• 835 
35, 000 ft 

9,500 

4,500 

47, 000 

F-94B 
Ref A F 

Tech 
Rpt 2-2.6 
Tip Tanks 

• 7 85 
35, 000 ft 

7,100 

3,000 

43,000 

F-89A 
Memo 
Report 

FTR 51-13 
Tip Tanks 

• 874 
25, 000 ft 

7,700 

4,900 

39, 500 
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Time to 
Climb to 
45, 000 ft 
min (max. 
power) 

YF-lOOA 
Test 

Results 
Clean 

4.3 

COMPARATIVE PERFORMANCE 
(Continued) 

F-86E 
Memo 
Report 
FTD 51-19 

Clean 

15. 5 

F-86D 
Ref A F 

Tech 
Rept 53-26 

Clean 

9.3 

F-94C F-94B 
Ref A.Y Ref A F 

Tech ··Tech 
Rpt 53-30 Rpt 52-26 
Tip Tanks Tip Tanks 

10 . 5 

.. F-89A 
_.Mt:m1o 
Report 

FTR 51-13 
Tip Tanks 

b. Engine performance and reliability are considered excellent. The 
afterburner is especially reliable inasmuch as afterburner "lights 11 can consistently 
be made at any altitude, speed, or configuratwn. Three objectionable characteristics 
associated with engine operation are: (+) slow, sluggish engine response to control 
application, (2) the opening and closing of compressor surge bleed valves when oper ~ 
ating at power settings of approximately 90 percent rpm, which cause sudden increase 
and decrease in thrust, (3) compressor stall as occurred when applying power at low 
power settings (70 percent rpm). 

2. Stability and Handling Characteristics: 

a. The airplane is easy to taxi with the exception of high rudder forces. 
Take-off is satisfactory except at lift-off when visibl.lity is limited. The airplane tends 
to wallow somewhat due to low airplane response to stabilizer movement. The airplane 
must be 11pulled off 11 the runway as it exhibits no inclination to fly itself off even at 
speeds up to 180 knots. The visibility is not satisfactory during climb because of the 
nose high attitude at best climb speed. 

b. The airplane exhibits negative to neut:ral static longitudinal stability 
from approximately . 8 Mach number to maximum Mach number. Trimming the air­
craft for normal cruise is ve:ry difficult because of this factor. It is very annoying 
for formation flying and would possibly be detrimental to the airplane as a gun platform. 
In the approach configuration, the static longitudinal stability is positive;. however, it 
is felt that it could possibly be increased and low speed handling characteristics could 
be improved. The YF-lOOA airplane exhibits a lateral, di:rectional, and longitudinal 
poorly damped dynamic stability characteristic which occurs at high altitude and high 
Mach. The longitudinal damping improves with decreased altitude but lateral and 
directional damping is unsatisfactory at all altitudes. This, too, is detrimental for 
formation flying and accurate gun firing. Longitudinal control is sensitive, and at 
transonic speeds of approximately . 8 to . 9 Mach number, it is similar to that~x-­
hibited by the F-86D aucraft. This 1s unsatisfactory, however, it is felt that pilots 
could live with this condition. 

3 
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c. The speed brake is very effective and creates a considerable amount 
of drag with little objectionable buffeting. The speed brake may be used on landing: 
however, because of the small buffet encountered at full extension, it gives the pilot 
a false impression that the airplane may be nearing the stall. 

d. The stalling characteristics are poor. At 10, 000 feet, from 160 
knots to llO knots, there is a yawing and pitching tendency that is quite uncomfort ­
able to the pilot. At llO knot' the left wing drops uncontrollably: full right ailerons 
and rudder not being capable of controlling the wing drop. The stall itself is unsat­
isfactory because of this drop but is considered acceptable because the normal touch­
down speed is well above the stall speed. 

e. Landing of the YF- 100A airplane is considered more difficult than 
any other production fighter. It exhibits poor lateral and longitudinal low speed hand­
ling characteristics. The airplane response to control movement is slow and the 
pilot finds himself constantly over-controlling during final approach, both because of 
the high stabilizer breakout forces and the low airplane response rates. During the 
latter part of the final approach, the nose is very high and it is extremely difficult to 
judge the altitude and position of the airplane when nearing touchdown point. When land­
ing at night the limited visibility makes landings dangerous inasmuch as the pilot has 
little or no reference to either side as he does during daylight hours. On one occasion 
during a landing, the pilot landed 2000 feet short of the runway as a result of the high 
rate of sink and poor visibility. Touchdown speeds are high because of the ease of 
dragging the tail . On one landing the tail touched the runway at a touchdown speed of 
136 knots. Normal touchdown speeds will be approximately 150 knots or above. It 
is anticipated that all landings will be made utilizing the drag chute. The drag chute 
is unacceptable at this time owing to the considerable amount of yaw it creates after 
deployment. 

D·. CONCLUSIONS\: 

It is concluded that: 

a. The YF ~lOOA series airplane out-performs any other production 
fighter in the USAF at this time. 

b. The YF-lOOA airplane is unacceptable for service use at this time 
because of poor visibility over the n_ose during take-off and landing, neutral and neg­
ative static longitudinal stability, and the poor low-speed \l,andling characteristics. 

c. The YF - lOOA aircraft ha a good potenti 1 and can bern d into 
useful tactic 1 weapon. 

JC, RECOMMENDATIONS~ 

1. The following recommendation• pert in to major deficienciet which thould 
be changed prior to acceptance or delivery of the aircraft to tact~cal unitt. It it 
recommended that: 

a. Forward visibility be increased and improved during take-of£ and 
landing . b. The neutral and negative static longitudinal stability exhibited be 
corrected to inaure ease of formation flying and to increaae the potential of the 
airplane as a gun platform . 

c. The poor handling characterilt c:a during take-off and landing con-
figuration be improved. ' 

4 
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2. The following recommendations pertain to deficiencies which are con­
sidered unsatisfactory and shoul d be corrected as soon as possible. It is recommended 
that~ 

a. The lateral-directional and longitudinal dynamic stability be im-
proved. 

b . The stabilizer breakout forces be decreased. 
c . The poor stalling characteristics be improved. 
d. ·The rudder forces during taxiing and low-speed flight be decreased. 
e. A dive brake warning light or position indicator be installed on the 

pilotv s panel to prevent inadvertent take -off with dive brakes extended. 
f. · An afterburner light be installed to give indication that the after-

burner is on. 
g. The stabilizer trim response rate be increased. 
h. The canopy reflections of cockpit instrument and flood lights be 

eliminated for night flying. 
i. The slow~ sluggish engine response to control application be 

eliminated. 
j. A switch be installed on the exterior of the fuselage so that the 

canopy may be b l own off by external operation on the ground. 
k. The wheel braking action be increased. 
1. The time of actuation of the drag chute be decreased. 
m. The yawing moment caused by drag chute deployment be eliminated. 
n. The rudder, aileronp and stabilizer airplane response rates at low 

speeds be increased. 
o. _An automatic landing light retraction be coupled with gear retractors 

prevent inadvertent flight with the landing light extended. 
p. The sudden increase or decrease of thrust during actuation of the 

surge b leed valves be eliminated. 
q. The compressor stall experienced at low power settings be elim-

ina ted , 
r . The drag chute deployment handle be relocated to a position behind 

the throttle. 
s. A study be made to determine the feasibility of installation of a 

wqu9 device for better aerodynamic longitudinal control forc es throughout the entire 
a ltitude and speed range. 

t. The slats be modified t o insure that they do not extend in unaccel­
erated flight above • 9 Mach number at high altitude . 

u. A study be made to insure that the pitch-up tendency will not cause 
inadvertent over-stressing of the airplane at low altitudep and high speed when 
making abrupt control movements. 

v. The defrosting duct presently under the left console be relocated 
to prevent excess heating of the left console . 

w. The limit gear down speed be increased to 250 knots lAS . 
x. The pilot seat tilt back angle be reduced to approximately 7 to 9 o 

for pilot comfort. 
y. An adequate m e ans of determining thrust during take-off and during 

flight .be provided by an engine pressure ratio type gage. 

5 
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A. PILOT'S COMMENTS 

I. Cockpit Descnption~ 

a. Access to the cockpit is by use of a ladder that hooks over the 
edge of the cockpit ., There are foot steps and handholds installed in the side 
of the fuselage; however, they are too h i gh to be utilized without the use of an 
extension ladder to begin the initial climb up the side of the fuselage. Generally, 
the cockpit is considered acceptablep however, the following discrepancies should 
be corrected in the production aircraft~ 

b. The lever fo r d r ag chute deployment is located directly outboard 
of the throttle. It is quite awkward to manipulate, especially when the throttle 
is in the retarded or low power position. The drag chute deployment handle 
should be relocated to a pos ition directly behind the throttle. 

c . The windsh1eld defrosting handle is too close to the landing gear 
handle when the gear is down. The windshield defrost handle should be relocated 
approximately one inch or mor e outboard from its present position and for ease 
of operation, the landing gear handle should also be relocated or extended 0. 5 
inches outboard from its present position. 

~. The pilot 0s seat is presently too difficult to move up. A stronger 
spring or bungee should be installed for ease of operation. 

e. The map case cover opens inboard and should be changed to lift 
up and outboard for ease of operahon. 

f. The present warning lights located on the left console should be 
relocated up and more in line with the pilot 9s vision, such as those presented at 
the F-100 Contractor Technical Compliance Board. On several occasions the 
pilot had the oil overheat warning light come on and did not notice it until after some 
time had elapsed. 

g. It is too difficult to read the position indicators for the rudder 
pedal adjustment. The rudder pedals should be made adjustable fore and aft with 
one control instead of individual controls. 

h. Visibility from the cockpit is considered excellent in the taxi and 
level flight attitudes, and visibility inside the cockpit is considered satisfactory 
with the exception of the above mentioned warning lights. {See page 24, Appendix 
II for photographs of the cockpit). 

2. Taxiing and Ground Handling: 

The YF-lOOA Aircraft is fairly simple to taxi and is considered 
similar to the F -86 type aircraft in ground handling. One difficulty noticed 
i s the high rudder pedal forces when utilizing nose wheel steering. This makes 
the use of nose wheel steering somewhat difficult and the pilot finds. himself 
prone to use the brakes more than i s necessary. The nose wheel steering ratio 
appears to be satisfactory during both low and high taxi speeds. The YF-lOOA 

APPENDIX I 
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aircraft was taxied in cross winds up to 20 knots with little or no difficulty. 
Braking action during taxiing is considered good. The brake pedal forces are 
light and are considered far superior to those of the F-86 type aircraft. 
During taxiing the rudder is of little or no use and brakes and/or nose wheel 
steering must be used at all times. 

3. Take -Off and Initial Climb~ 

Take-offs were made with full power '(afterburner on, speed brakes in). 
The brakes were released when the afterburner cut in and nose wheel steering was 
used up to approximately 100 knots lAS. Rudder control is available at approx­
imately 60 knotsp however,. the response of the airplane to the rudder is slow and 
it is recommended that nose wheel steering be utilized up to approximately 100 
knots. Inasmuch as the horizontal stabilizer, if held in full nose up position, 
creates quite a bit of drag, the stick is left at the take-off trim position 
(approximately 4 degrees nose up) until an indicated airspeed of 140 knots is 
obtained. At this time the stick ·is pulled firmly to the full nose up position and 
the airplane is flown off the runway at 150 knots lAS. Because of the unusually 
high angle of attack required for take-off with the highly swept, low aspect ratio 
wing with no flaps, a conscious effort must be made to pull the aircraft off the 
ground. On one occasion, an indicated airspeed of 180 knots was attained on the 
ground when the nose wheel was held approximately 6 to 12 inches off the ground 
and it was still necessary to increase the pitch attitude for ·take-off. After the 
airplane broke groundp the control stick back pressure was released slightly and 
ihe gear was retracted immediately. There is little or no trim change during 
gear retraction: however• the pilot found that there is a slight tendency to over­
control laterally be cause of the light aile ron breakout forces. Take -off is 
considered satisfactory: but, because of the above mentioned directional problem 
of the high rudder forces and low airplane response to rudder, it appears that 
formation take-offs will be difficult. During the transition time from lift-off to 
gear retractionp there is little forward visibility because of the nose high attitude 
of the airplane. This is not considered unsatisfactoryu however, because the 
transition time between lift-off and -gear retraction is short and the pilot can 
level the airplane out almost immediately after lift-off to increase the speed to 
the recommended climb speed. The longitudinal stick forces are considered too 
high and this, added to the fact that immediately after breaking ground the res­
ponse of the airplane to longitudinal control position is slow, may result in over­
controlling slightly .. This is not considered satisfactory: however, it is acceptable 
because of the previously mentioned rapid acceleration of the airplane during the 
transition period to higher speeds where longitudinal control is satisfactory. 

4. Climb: 

After take-off the YF-IOOA aircraft accelerates very rapidly to the 
best climb speed and visibility is considered acceptable during this part of the 
flight. Once the recommended climb speed is attained, the nose is pulled up 
sharply and the YF-IOOA climbs very rapidly to its combat ceiling. The airplane 
has an extremely nose high attitude during climb and visibility is not considered 
satisfactory. No unusual or unsatisfactory control characteristics are evident 
during the climb, but care must be exercised to prevent the airplane from exceed­
ing the best climb speed, inasmuch as the nose high attitude and rapid rate of climb 

APPENDIX I 
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combine to give the pilot a tendency to level out for better visibility. 

5. Level Flight: 

The maximum level flight Mach number attained was approximately 
1. 04 at 35, 000 feet and the maximum level flight indicated a1rspeed attained at 
sea level was 631 knots (. 96 Mach no.). Aerodynamic characteristics are not 
considered satisfactory inasmuch as there is a slight yawing and ptiching moment 
that makes formation flying difficult and also makes the airplane a poor gun plat-­
form. Further, the longitudinal breakout forces are considered high. These, 
coupled with negative longitud1nal static stability throughout the cruising range, 
cause the pilot to be constantly retrimming and moving the stick in an attempt to 
fly the airplane at a constant altitudeo The <:ockpit pr~ssurization is excellent. 
Cockpit refrigeration is inadequate during 1•w level, high speed flight as the pilot 
is too warm even when dressed in a light flying suit. It is be!ieved that part of 
this heat results from the defroster duct t11at runs along the left console since, 
it is not possible to touch any part of the left console with the exception of the 
throttle due to the high temperature of the metal parts. Some consideration should 
be given to relocating the defroster-heater duct and/or control valve to keep this 
temperature problem to a minimum. The canopy fogged over at times when at 
extreme altitudes but it cleared rapidly upon actuation of the de -fogging system. 
The seat is comfortable but it is tilted back too much and should be straightened 
possibly three to five degrees. 

6. Flight Control System: 

a. All three flight control systems are irreversible and are powered 
by two engine driven hydraulic pumps, one taken off each rotor section. There is 
an emergency air driven hydraulic pump which was never utilized, and it is net 
known whether it would be usable in case of emergency or not. Control "feel" 
is obtained by use of bungees at the control stick and on the rudder. In the case 
of the stabilizer control, there is also a bob-weight. There is no aerodynamic 
or "q 11 device installed that decreases or increases the stick forces with increase 
or decrease of airspeed and/or altitude.. Inconporation of a "q" device would 
improve the control 10 feeP'. Stabilizer breakout forces are considered too high. 
Lateral control fo.rces are considered satisfactory at all speeds. Rudder forces 
a~ considered acceptable at high and intermediate speeds, but are too high at 

· the approach and take -off speeds. Lateral and longitudinal trim is obtained by 
use of the trim button located on top of the control stick and there is a toggle 
switcth on the left console to actuate rudder trim. Aileron and rudder trim are 
satisfactory and the stabilizer trim speed is also considered satisfactory; however. 
stal5llizer triM motor response is too slow and is considered unsatisfactory. 

b. Longitudinal Stability 

(1) Stabilizer control and effectiveness for take -off. 

Stabilizer control during take-off is considered satisfactory. 
It was possible to lift the nose wheel from the ground between 110 and 12.0 knots IAS.~o 

APPENDIX I 
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The airplane was flown only at one mid. cg (32 percent), however, it was felt 
that, inasmuch as the auplane lifts off at 150 knots, the stabilizer control 
effectiveness would be satisfactory even at a forward cg. As mentioned prev­
iously immediately after breaking ground there is a tendency to over -control 
because of the high breakout forces and low response rate. If possible, the 
high breakout forces should be eliminated inasmuch as some pilots might have 
difficulty during take -off in turbulent and/or eros s wind conditions. There is 
little or no trim change during the trans1tion period from lift -off during gear 
retraction until recommended chmb speed is attained. 

( 2) Dynamic stability. 

Longitudmal dynamic ~tability is satisfactory in the low and inter­
mediate speed ranges. At high Mach number (. 98 and above) and high altitude 
(45, 000 feet) the controls free tests indicate marginal dynamic stability as it 
takes 4 to 5 cycles before a longitudinal oscillation dampens. When an attempt 
is made to stop the longitudinal oscillations by use of the controls the pilot 
tends to over-control, s1milar to the F-86F and F-86D models. This condition 
is cons1dered unsatisfactory. The sens1tivity of the controls makes it very 
easy to overshoot the desired acceleration in maneuvering flight. Attempts to 
correct the 10overshoot 11 usually cause the pilot to induce a lo~itudinal oscillation 
similar to that encountered in the F -86D au craft. This con~iion is not as severe 
as that experienced in the F-860> however, .it does warrant some consideration for 
correction because this condition is unacceptable when flying formation and in rough 
air. 

(3) Maneuvering stability. 

Maneuvering stability is cons1dered to be unsatisfactory. It is 
felt that at a high indicated airspeed it would not be too difficult to exceed the limit 
load factor by abrupt displacement of the control stick because of the inherent 
pitch-up tendency experienced in swept wing fighters. This pitch-up is more 
noticeable than that of earlier swept wing fighters, such as the F -86 aircraft, and 
it is considered that this is due to the increased wing sweep angle. When man­
euvering the YF-lOOA aircraft, upon application of any "g 111 force, the drag in­
crease becomes quite apparent and it may be determined now that this fighter can 
only be utilized as a hit and run gun platform as any attempts to linger and try 
to out-turn any other present day fighter would result in a great loss of speed. 
Th1s, coupled with poor turnmg capabilities at lower speeds, would mean that 
the opponent would invariably end up in a stern attack on the YF-lOOA aircraft. 
As long as the YF-lOOA is kept at high speeds and low 11g 10 factors, it should have 
a very good potential as a fighter. During one phase of the test program, at an 
indicated Mach number of 1. 1 and at 35, 000 feet altitude, the stick was pulled 
full back. A maximum acceleration of 5. 6 ~'~g's'0 was obtained. The Mach num­
ber decreased to less than 1. 0. A pitch-up was noticed at 5 11g's" which resulted 
in an acceleration of 5. 6 11 g'sru even though the pilot was attempting to hold a con­
stant 5 11 g 19 pull up. · This may be an indication of the difficulty to be expected at 
lower altitudes where more 01 g 1s 10 may be obtained from abrupt application of the 
stick and over -stressing the airplane may be poe sible. Further study is recom­
mended to insure that the airplane will not be easily over-stressed during ac­
celerated maneuvers at medium to low altitudes and at high airspeed. 
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( 4) Static Stability 

Static stab1hty of the YF-lOOA aircraft is considered unsatis-
factory. At cruising and high Mach numbers the YF-lOOA exhibits negative ( 
stability. When increasing speed from a pre -determined trim speed, stick 
position and forces required to maintain the slower speed~ are in the wrong 
direction (pull), and when decreasing speed from a pre-determined trim speed, 
the stick position and force changes indicate neutral to very slight positive 
stability. This is considered an unacceptable condition and every effort should 
be made to correct this condition prior to delivery of product1on airplanes. In 
the approach configuration the airplane exhibits positive static stability; however, 
because of high breakout forces it is diff1cult to fly in a trim condition. The un­
satisfactory static stability tends to ma.ke the airplane difficult to fly in formation 
and results. in a poor gun platform. 

(5) Trim Change Characteristics 

There is a slight trim change when extending the gear, as the 
left gear apparently extends first, causing a yawing moment to the left: however, 
it is easily controlled by use of the right rudder. When extending speed brakes 
at high speeds there is little noticeable trim change and th1s is considered excellent. 
There is approximately a five to ten pound nose down trim change when igniting the 
afterburner at the intermediate to higher speed ranges. This is also controllable 
and is considered acceptable. If possible, it is recommended that this trim change 
be alleviated, since in the case of formation flying, it would present a small problem. 

(~) Stabilizer Control and Effectiveness for Landing 

Stabilizer control and effectiveness for landing is considered 
satisfactory~ ..:however, the response of the airplane to control movement is con­
sidered unsatisfactQry. Coupled with the high breakout forces and low response 
rates, the pilot finds himself constantly overshooting his desired attitude during 
the approach and landing flare. No trouble exists on control effectiveness inasmuch 
as it is quite easy tl!> drag the tail during touchdown. The tail was dragged on one 
landing when touchdown was made at an indicated speed at 136 knots. Most touch­
downs were made at approxim~tely 150 knots IAS. The stabilizer breakout forces 
should be reduced and a study should be made to increase airplane response to 
control movement during the approach configuration. Perhaps the control effect­
iveness would be improved by return to the old type elevator control linkage, 
similar to that of the F-86E, for slow speed operation. 

(7) Stalls 

Stalls were made only at the mid cg position. The stalling 
characteristics are consid,ered poor. Several full stick back stalls were made 
at both low and high altitudes. At low altitudes (1 0, 000 ft.) from approximately 
160 knots down to the stall of 110 knots there is a yawing and pitching tendency 
that is quite unc.omfortable to the pilot. At 110 knots the left wing drops un­
controllably inasmuch as full right aileron and full right rudder will not hold the 
wings level. The stall itself, when reached at approximately 110 knots, is 
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unsahsfactory but is considered a..cceptable because there is no reason why the 
airplane will ever be flown at this low speed, especially as the normal touch­
down speed will be 150 knots or above. Stall recovery is made by releasing 
back pressure on the stick while still holtling full right aileron and right rudde.rg 
thus permitting the speed to increase until such time as the aileron and rudder 
effectiveness return. Accelerated stalls are considered satisfactory inasmuch 
as the airplane buffets and pitches similar to other swept wing aircraft and 
stall recovery is made by releasing back pressure on the control stick. At 
high altitudes {35, 000 ft) during unaccelerated stalls the stick can be held 
back to full aft position and although the airplane is prone to pitch and roll, there 
is enough aileron and rudder control to rudder-walk the airplane through loss of 
several thousand feet of altitude. 

c. Directional stability 

(1) Cross wind take-off Characteristics. 

The eros s wind take-of£ characterishcs of the YF-1 OOA are 
considered satisfactory inasmuch as. with the nose wheel left on the ground to 
140 knots, there is little or no tendency for the upwind wing to rise. Direction­
ally the airplane has a tendency to turn into the wind and the normal procedure 
is to correct with nose wheel steering. The best procedure is to use nose wheel 
steering to correct for turning tendencies up to higher indicated speeds as the 
velocity of the cross wind is increased. Brakes could be used for directional 
control. However, brake response is quite sensitive and the pilot is somewhat 
prone to over -control~ thus, it is best if the nose wheel steering is relied upon 
for directional control during cross wind take -oifs. · 

(2) Dynamic lateral-directional Stability. 

Dynamic lateral-directional stability is considered unsat­
isfactory throughout the entire combat speed range. Directional-lateral 
oscillations. resulting from rudder displacements, are not damped after 5 
cycles and s how no. tendency to damp at all during slightly turbulent air con­
ditions. This is considered unacceptable and should be corrected prior to -
"acceptance or delivery of the aircraft to tactical units. 

( 3) Static directional Stability. 

Static directional stability of the YF-100A aircraft is con­
sidered satisfactory at all speeds. The rudder and aileron position and forces are 
in the right direction for a given yawed condition. At airspeeds of 160 knots and 
below, with full right rudder, the airplane will roll to the right even though full 
left aileron is applied. This is undesirable but acceptable because full rudder 
sideslips need not be made in this airplane during the approach and ~anding flare. 
The rudder forces are satisfactory in the high and intermediate apeed ranges, 
but during approach speeds the rudder forces are too high, and coupled with 
the low airplane response to the rudder, rudder control is unsatisfactory. 
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d. Lateral Control 

The lateral control of the YF - IOOA aircraft is satisfactory. The 
rate of roll is high and the time to reach peak rate of roll is satisfactory at all 
speeds down to approximately 175 knots. From 175 knots down to the touchdown 
speed of ISO knots, the rate of roll is satisfactory, but the response to aileron 
defledim is slow and some difficulty may be experienced during turbulent and/ 
or cross wind landing conditions. There is a slight amount of adverse yaw 
present in the lower speed range; however, it is considered acceptable inasmuch 
as this speed is below the practical combat speed of the airplane. 

e. Dive and High Speed Flight Characteristics 

High speed dives were made up to an indicated mach number of 
1. 39. During the dives there was- no rolling tendency such as that experienced 
in F-86 type aircr~ft and the YF-100A exhibits the best diving characteristics 
of any fighter flown to date. Recovery from dives can be made by either actu­
ating the speed brakes, pulling power off and slowing down, or by pulling out at 
the desired altitude. Again, caution must be exercised when making high ''g" 
pull-outs because of light stick forces necessary to recover from high speed dives. 
As previously mentioned, it is believed that it would be quite easy to over-stress 
the airplane if caution were not exercised during high speed flight. One dive was 
made with drop tanks attached (empty) to an indicated Mach number of 1. 2. 
There is no perceptible difference in handling characteristics of the airplane. 
There is no buffet exhibited with the tanks installed and the installation is considered 
to be superior to that on any previous model or type. 

7. Approach and Landing: 

Approach and landing of the YF-lOOA aircraft is difficult and at night 
is considered to be dangerous. Initial approach is ma;de at an altitude of approx­
imately 1000 ft. above the runway. Indicated airspeed at peel-off is between 300 
and 350 knots and, at the time of peel-off, speed brake is extended and power 
reduced to 80 percent. As the airplane slows· ·down to gear -extension speed of 
210 knots, the gear is extended and the speed brake i _s retrActed. The gear 
limit speed of 210 knots is too low and should be increased to 250 knots. Speed 
during base leg and turn onto final approach is held at 170.:.180 knots and., after 
roll-out onto final is made, 170 knots is held until approximately 1/4 mile from 
the end of the runway. At this time power is decreased and flare started by 
pulling the nose up. The speed brake is extended, if necessary, to increase 
the drag • .For w;,a~<i ;-~~i S·L.bi l i t.yduring the final approach is unacceptable. 
Poor -{or w a '1 d v ·i !j;.i·b i lit ij plus high stabilizer breakout forces and low air­
plane response to stabilizer movement cause the pilot, during the latter part 

.~ of the approach, to more or less fly blind and 10 hunt1N for the runway. During 
one night landing the landing was 2000 feet short of the end of the runway be-
cause the pilot was unable to see the runway during the final approach. In the 
approach configuration the airplane exhibits .a yawing tendency and feels quite 
sluggish. The pilot has a tendency to keep his airspeed high and is definitely 
reluctant to reduce power to slow the airplane to the normal touchdown speed of 
150 knots. It is essential that the low speed handling characteristics be improved 
prior to accepting the first production airplane and that a study be initiated immed­
iately to increase the visibility over the nose. In view of the trend toward low 
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aspect ratio and the resulting higher angles of attack for landing, the requirement 
for good visibility during the approach and landing conditions may make it ad­
visable to eliminate from consideration the use of nose inlets so that the cockpit 
may be placed in the extreme forward part of the fuselage to enable the pilot to 
have good visibility over the nose. Speed brakes were used on some of the land­
ings but the high rate of sink with brakes retracted does not require their use. 
When speed brake$ are utilized in the full down position the rate of sink is so 
high that it is necessary to add power. This is accompanied by a slight buffet 
which is objectionable because it feels as if the airplane is nearing a stalled con­
dition. It would be desirable to incorporate a speed brake position indicator so 
that partial speed brakes could be used during the approach and landing flare. 
Immediately after touchdown speed brakes are extended to full open position and 
if the drag chute is not utilized, the nose wheel is allowed to contact the runway 
and immediate braking is applied. If the drag chute is used, the speed brake . is 
extended immediately after touchdown and the drag chute employed shortly there­
after. When the drag chute opens there is a strong yawing tendency and it is 
possible that the airplane, if not controlled, could yaw off the runway to one side 
or the other. The best method t>f controlling this yaw is by use of nose wheel 
steering, inasmuch as airplane response to rudder is slow and no immediate 
corrective action is noticed . This ya\Ying tendency during drag chute operation is 
unacceptable and should be corrected prior to delivery of the first production 
airplane . Because of the high landing speed of this airplane the drag chute 
should be used for all landings. Braking action is good but after the brakes heat 
up they become noticeably weak during the latter part of the landing roll. 
The wheel brakes need to be improved to insure full braking action throughout 
the entire landing roll. Use of the landing chute during all landings will decrease 
the wear on both the brakes and tires. The drag chute effectiveness is excell­
ent but the time delay from actuation of the control handle to chute deployment 
is too long. Landings were made with cross winds up to 20 knots at 90 degrees 
to the landing path and they were executed by dropping the wing and crabbing into 
the wind. At touchdown, the wings were leveled and the airplane kicked straight, 
thus aligning the airplane with the runway immediately before or at touchdown. 

8. High Altitude Operation: 

The airplane performance is satisfactory at altitudes up to 40, 000 feet. 
Maximum level flight speed at 35, 000 feet is approximately 1. 04 Mach number. 
Above 40, 000 feet there is a 1 11 g 10 buffet condition that is unexplained; it is possible 
that this may result from partial extension of the slats. On almost every flight 
above 40, 000 feet, outboard portions of the slats were observed by the pilot to be 
extended from 1°1 to 2 10 • If they were fully closed, it is believed that both the 
performance and the maneuverability of the airplane would be improved. The 
highest altitude attained during the Phase II tests was 55, 000 feet. The airplane 
at this altitude, of course, is unusable as it barely flies and cannot be maneuvered 
at all without loss of altitude. It is believed that the highest practical altitude 
at which the airplane could be used would be approximately 50, 000 feet. As pre­
viously mentioned, cabin pressure differential is excellent and the pilot's cpckpit 
is comfortable. The cockpit heating system is a(iequate and the de -fogging system 
is superior to that of any other aircraft flown. The 2. 75 PSI differential pressure 
provided in the YF-1 OOA aircraft was never used and it should be eliminated from 
the production airplanes because it is doubtful if it will ever be used in tactical 
organizations. 
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9. Night Operationg 

The YF-IOOA airplane was flown at night on two occasions during the 
Pha1e II teats. The first flight waa aborted immediately after take -off due to the 
failure of the gear to retract. At this heavy gross weight, apeed was increaaed 
during the final approach but because of the poor visibility over the nose and the 
inability of the landing light to li,ght up the runway far enough ahead of the pilot to 
be able to aee, touchdown was ZOOO feet abort of the runway at an indicated speed 
of 170 knots. During taxi and take-off the landing light, utilized as a taxi light, 
is satisfactory. During take -off roll the technique is no different tUn dur iftg 
daylight hour•~ except that, when the noae wheel is lifted prior to breaking ground, 
the pilot practically i s on inatrwnenta inasmuch as be is unable to 1ee over the 
noae to judge his attitude. Reference was made to the altimeter, and, upon 
reaching ZOO feet, the airplane was leveled off and speed was increased to 
recommended climb apeed. The cockpit lighting ia ~xcellent: however, the right 
inatrument panelli&hta reflect on the left forward canopy and the left forward 
flood light reflects on the right forward canopy. Thi8 should be easily remedied 
and the night lighting, as a whole, is conlidered superior to that in any other 
fighter flown. Inaamuch aa the landing light has a separate awitch for extension 
or retraction, it ia recommended that a safety device be installed to automatically 
retract and turn off the landing light when the gear is retracted to prevent in· 
advertent failur e of the pilot to operate the switch. 

10. Engine Operationg 

The engine operation during the Phaae II teats was satiafactory ex­
cept for two major deficiencies that should be corrected prior to delivery of the 
first production airplane. One deficiency is the en,aine aurge bleed valves. 
Theae bleed valvea abut at approximately 90 percent rpm, thus increasing the 
thruat appreciably. This would make it quite difficult to · fly formation at theae 
power aettinga. A study should be made to eliminate sudden thrust increases 
when the bleed valvea shut. The other deficiency is the engine power control. 
The preaent engine power control ia hydro-electrical and gives. an extremely 
non-linear engine reaponae to throttle movement. Thia resulh in a slow, 
aluggiah engine responae to throttle control application. Further, there ia . a 
compreaaor stall which occura when accelerating the engine from low power 
•ettinga at approximately 70 percent rpm. This is undeairable as, upon one 
occasion, a compreasor 'tall reaulted when adding power during the final 
approach. 

11. General Aircraft and Systems Functions: 

a. Emergency •ystems. 

The emergency gear and •peed brake eystem, although not 
actuated, appears to be •atiafactory. The standard emergency flight control 
syatem, which is actually one-hal! of the normal system, also appears to be 
aatiafactory inasmuch as there is little chance that both rotors in J -57 type 
enginea would fail at one time. Further, in case of engine failure, it is very 
doubtful that, due to the weight and touchdown apeeds of this aircraft, dead 
atick landings will be attempted except under the moat ideal conditiona. The 
additional air driven turbine provided aa a third emergency hydraulic source 
in the YF-lOOA airplane will not be installed in the px:oduction airplanea. A 
few power-off landinJ3were made on the dry lake surface, but it was quite 
difficult to judge the touchdown point, and the pilot would be reluctant to •attempt 
a dead stick landing on a runway unleaa he bad conaiderably more experience 
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in the airplane and a fairly long r unway on which to make the attempt. 

Bo · PERFORMANCE 

1. Take-Offs: 

Performance take-offs to determine the minimum distance required 
to take-off and climb to 50 feet were made at 25, 000 lbs. take-off weight and a 
mid cg position of 31 percent MAC . Minimum distance take-offs were accomp­
lished by using full throttle with afterburner, contractor 0s recommended trim 
setting, and full nose up stabilizer at the point of take -off. Several take-offs 
were made by applying full nose up stabilizer prior to the point at which take-
off speed was reached. Due to the increased drag on the aircraft with the stab­
ilizer deflected in the full nose up position the take-off distance was appreciably 
increased when this technique was used. Take .. offs with afterburner off are not 
recommended because of the excessive distance required . On one occasion, 
without afterburner and on a 30 °C day at 2300 feet altitude, the airplane went 
off the end of an 8, 000 foot runway before becoming airborne. The following 
table is a summary of the average take-off data corrected to NACA standard day, 
no wind, sea level conditions. 

TAKE-OFF PERFORMANCE 

Ave. 
Gross Ave. Total 

Weight Ground 
lbs Run feet 

Distance 
to 50° 

25, 000* 2990 4390 

25, 000** 5270 

* average of six take-offs 
**one take-off only 

2. Climbs: 

Ave .. 
lAS 
at T.Q 
knots 

146 

147 

Ave. S. L. 
lAS at Yt at 

sov T. 0. 
knots knots 

142 

143 

S. L. Ave. 
Yt at Gross 
50 8 Thrust Afterburne 

knots at T .. Q -lbs O;eeration 

165 11, 500 on 

7,700 off 

Climbs were flown using maximum and military rated power for gross 
weight of 24, 300 pounds at sea level and best climb speed. T.he oil cooler was set 
on automatic and the gap varied from 0 o at low altitudes to 1 ~. 4 o at 5;4, 000 feet. 
Climb speeds used were those recommended by the contractor for optimum rate of 
climb. These da1a have been corrected to standard day atmospheric conditions . and are 
presented in Figures 2 and 3. A summary of these data is presented in the following 
tables: 
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MAXIMUM POWER CLIMB PERFORMANCE 
Afterburner On 

Naut; air True 
Altitude R/C T/C Nz Fuel mites Gross Airspeed 

feet it/min min rpm used - lbs travelled Wt- -lbs knots 

S. L. 14,800 0* 9,510 0** 0 24,300 510 
10,000 14, 500 . 7 9, 510 300 6 24,000 520 
20,000 13,900 1.4 9,510 575 12 23,725 535 
30,000 10,700 2. 2 9, 350 825 20 23,475 540 
40,000 6, 600 3.35 9, 195 1070 30 23,230 525 
50,000 2,000 5.9 9, 195 1380 52 22,920 520 
53, 800(SC) 100 10.6 9, 195 1850 100 22,450 510 

* Add 2. 0 minutes to get time from brake release. (approx.) 
** Add 800 lbs of fuel to account for start, taxi, take -off and accelerate to best 
climb speed. (approx.) 

MILITARY POWER CLIMB PERFORMANCE 
Afterburner Off 

Naut. air True 
Altitude . R/C T/C Nz Fuel miles Gross Airspeed 

feet it/min min rpm used··- lbs travelled Wt --lbs knots 

S. L. 4, 300 0* 9, 510 ()lc* 0 24,650 425 
10,000 4, 000 2. 3 9, 510 300 19 24,350 455 
20,000 3, 500 5 9,410 550 40 24,100 475 
30,000 2,250 8.4 9, 180 800 67 23,850 492 
40,000 650 15.9 9. 070 1170 130 23,480 500 
43, 400(sc) 100 26 9, 100 1525 220 23,075 500 

*Add 3 minutes to get time from brake release. (approx.) 
**Add 700 lbs of fuel to account for start, taxi, take -off and accelerate to best 
climb speed. ( approx. ) 

3. Level Flight: 

a. Level flight performance data were obtained at various altitudes 
for gross weights .that would be obtained on check climbs at each respective altitude. 
Comparative performance data with two empty 275 gallon external fu.el tanks 
attached were also obtained. Oil cooler operation was automatic and the gap 
varied from 3 o to 18. 5o open. All data have been corrected to an NACA stand-
ard day at the gross weights and altitudes presented in the following tables. 
True airspeed versus altitude data are presented in Figure 1 and are summar-
ized in the following table: 
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TRUE SPEED -- KNOTS 
TRUE SPEED AND MACH NUMBER 
Maximum Power Military Power 

Altitude Gross Wt. Vt Mach N2 Vt Mach N2 
feet lbs knots No. rpm knots No. rEm 

* 
S. L. 24,300 634 . 96 9,510 542 • 82 9, 510 

I, 500 24,200 631 .96 9, 510 552 • 84 9, 510 
11, 500 24,000 615 .97 9, 510 589.5 .93 9,510 
27,000 23, 550 609 I. 02 9, 508 580.5 .973 9,420 
35,000 23,350 600 I. 04 9,345 562 .977 9, 185 
41,500 23, 150 586 I. 015 9,305 533 .929 9, 125 
44,000 23,100 582 1.005 9,295 520 .905 9, 115 
49, 500 22,900 562 .98 9,260 -----

*Values extrapolated to sea level. 

b. Curves of nautical air miles per pound of fuel versus .Mach number 
are presented in Figures 4 and 5. The results of these data indicate that the best 
range of the aircraft can be realized by flying at as high an altitude as practicable. 
These results are summarized in the following table for recommended cruise 
settings. JP-4 fuel was used for all tests. 

RECOMMENDED CRUISE PERFORMANCE 

Altitude Gross Wt. Mach CAS TAS N2 Nautical air mi. 
feet lbs No knots knots rpm per lb. of fuel 

11, 500 24,500 .675 366 428 8,790 .14 
27,000 23,550 .78 315 465 8, 620 .22 
27, 000 * 23,550 .7 75 313 462 8, 7.90 .188 
41,500 23, 150 .90 265 517 9,030 • 253 

*External tanks attached. 

c. Power required data were obtained from all level flight test 
points and are presented in Figures 6 through 9. It is of interest to note that 
between 234 and 322 knots CAS less rptn is required to maintain level flight at 
27, 000 feet than is required at 11, 500 feet. This same trend of less rpm at 
higher altitude for the same CAS was experienced in the XB-52 aircraft which is 
also powered by J -57 engines. The results of these tests are summarized in the 
following table: 
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POWER REQUIRED AT ALTITUDE 

C'alibrated airspeed knots 
Max Mil 

Altitude Gross Wt. rpm rpm Max Mil 9200 9000 8800 8600 
feet . lbs N2 N2 rpm rpm rpm rpm rpm rpm 

11, 500 24,000 9, 510 9,510 535 512 464 424 368 287 
27,000 23, 550 9,508 9,420 425 402 385 364 341 310 
27,000* 2'3, 550 9,490 9,400 405 389 369 347 314 
41,500 23,150 9, 305 9, 125 306 276 257 

*External tanks attached. 

d. Drag data for non-afterburning operation were obtained by use of 
calibrated tail pipe pressure probes located aft of the turbine and forward of the 
afterburner. No 'drag data were obtained for afterburner .opexaticn. These da~a are pre­
sented in Figures 10 through 15 and are summarized in the following table: 

AIRCRAFT DRAG SUMMARY 

Clean Aircraft 

Minimum drag--lbs. 

Equivalent airspeed for 
Minimum drag -- knots 

f--sq. feet at min. drag 

4. Airspeed Calibrations: 

1, 690 

250 

8,. 67 

0 012 

2 Empty 2 7 5 gal. tanks . 

2,080 

265 

No standard production airspeed system was installed in the test 
aircraft. A test nose boom in which both the total and static pressure sources 
were located, was attached to the nose section of the aircraft above the air in­
take .as shown in Figure 25. Angle of sideslip and angle of attack vanes were 
also attached to the nose boom aft of the static source. The system was cali­
brated by means of tower fly-bys at 2300 feet altitude and airplane fly-bys past 
the AFFTC F-86 pacer aircraft, USAF No. 48-209 at 40, 000 feet. Two pace 
points were also obtained by using the pacer aircraft. One point was obtained 
from the gro-qn<i radar for a lv1ach number of 1. 39 in a dive. These data are 
presented in Figure 25 as a plot of~ V versus indicated mach nufrlber. 

5 . Landings: 

Performance landings to determine the minimum runway distance 
required to land over a 50 foot obstacle were made at an average gross weight 
of 22, 000 pounds . No actual test data were obtained over a 50 foot obstacle due 
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to the extremely low appioach made on the test landmgs. The aircraft was be­
low 50 feet before its height could be recorded. Maxrmum performance landings 
were made by extendmg the speed brakes and chute immediately after touchdown 
and then using max1mum braking to stop. Normal performance landings were 
made utilizing the same procedure as outlint'!d above except the drag chute was 
not used. The landing data have been corrected to standard day, sea level, no 
wind conditions and the re sul s are presented as follows~ 

LANDING SUMMARY 
S. Lo 

Ave. Gr. RPM Chu e IAS yt at Ground 
Wt--lbs N2 De-ployed T.D. T. D~r -knots Roll - ft. 

22,000 idle ye 140 131 2880 

22,000 idle no 140 131 5440 

6. Engme St a 1c Thrus C ahb.r at ion~ 

. a. The engine used during the test program was operated on the 
AFFTC thrust stand to cahbrate the exhaus gas total pressure probes 4md to 
determine the static pe:rfo.rmance of the X 57-P-7 eng1ne. These data are_ pre­
sented in Figures 16 through 22 and are summarized in the following table for 
standard day cond1tions at sea level~ 

STATI C ENGINE PERFORMANCE 

Gross 
N2 Nl Thrust 
rpm rpm lbs 

9,495* 5,750. 10,200 
9. 495 *""' 5,750 6,800 
9,400 5,580 6,250 
9,200 5,300 5,250 
9,000 5, 030 4,480 
8,500 4,300 2,630 
8,000 3,630 l, 800 
7, 500 3, 100 1,300 
7,000 2,720 980 
6, 500. 2, 430 730 
6, 000 2, 160 520 
5, 640* **1' 960 420 

*A/B on - Max. power 
~ * A/B off - Mil. power 
***Idle rpm 

Exhaus 
Gas. - Temp oc 

565 
565 
540 
488 
440 
397 
320 
270 
258 
255 
255 
255 
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Specif1c Fuel 
Consumption 
lbs;hr -- lb 

2.2 
.91 
.91 
.915 
.92 
0 975 
.98 

1. 02 
1.14 
1. 39 
L 73 
2. 01 

Surge Bleed 
Valve 

Position 

Closed 
Closed 
Closed 
Closed 
Closed 
Open 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
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b. Reference to the above table indicates a considerable dis -
agreement with the Pratt and Whitney model specification (maximum thrust 
of 1 ;3, 200 pounds and military thrust of 8, 450 pounds). A large percentage of 
this loss is attributed to the extremely low efficiency of the sharp lipped air 
intake on the YF - 100A while the aircraft is not in motion. When the aircraft is 
airborne the ram efficiency reaches approximately 96 percent at 450 knots 
CAS. 

C. STABILITY AND CONTROL 

1. Test Configuration: 

a. The configurations used throughout the test program and referred to 
in this report are based upon those set down in USAF Specifications 1815 -B and 
conform to the following table. RPM, altitude, gross weight and trim speeds 
that were used for each test are listed on the individual curves. 

TEST CONFIGURATIONS 

N2 Trim Landing 
Configurations rpm airspeed Gear 

Take-off max. ----- Down 

Power* max. level flight Up 

Cruise level as noted Up 
flight 

Power level 
approach flight 1.4Vsl** Down 

Landing idle Down 

* All curves note whether afterburner is on or off. 

** 1815 B states that the trim .speed for the power approach configuration shall 
be 1. 2V sl but since the landing speed of the YF-100A is greater than 1. 2Vs!. 
all tests in the power approach configuration were conducted with the airplane 
trimmed at approx. 1. 4 V s1· 

b. All Phase II tests were conducted at one cg range. No control 
over cg location was exercised while in flight as the fuel selection system 
was entirely automatic. The cg at engine start was 31. 9 percent MAC and 
this value varied as fuel was consumed to a most forward cg of 29. 5 per­
cent MAC and to an aft cg of 31.7 percent MAC. 

2. Mechanical Characteristics of the Control System: 

a. The flight control hydraulic system; of the YF -1 OOA air craft 
powers both the stabilizer and the ailerons. Two completely independent 
systems, each of equal output are provided and operate in parallel. Should 
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either system fail the other has sufficient capacity to power the controls. The 
rudder operates from the regular utility hydrauhc system . Should the utility 
system fail, the rudder may be operated manually since the air loads on the 
rudder may be overc'ome by normal pilot effort. In the event of engine failure 
the windmilling engine RPM is sufficient to provide adequate hydraulic pressure 
at airplane speeds down through landing. In the event the engine "seized" 
(both rotors locked) an emergency air turbine pump is provided which operates 
by ram air. This ram air turbine will not be included in the production airplanes. 

b . Longitudinal control 1 s obtained through movement of the hori­
z~:mtal stabilizer, hydraulically actuated by means of two 1ndividual sets of 
cables and push - pull rods connected to the stick. The s ta oilizer is ope_rated 
by an irreversible hydrauhc power control and artificial feel is provided by 
means of an artificial feel bungee. Forces in maneuvering flight are augmented 
by means of a two pound per 81 g 11 bobwe1ght. The bobweight force varies. from a 
maximum of 2.5pounds per 11 g w at zero degrees attitude with full nose down 
stabilizer to a minimum of. 12 pounds per 91 g~'~ at 20 o attitude with full nose 
up stabilizer. The two pounds per vugiu f1gure quoted above is for the aircraft 
trimmed for cruise conditions at zero degrees attitude. A schematic drawing 
of the longitudmal control system i s presented on page 10, Appendix II. 
There is no airspeed sensing device ~1 q19 box} incorporated in the system; 
therefore, control forces are always the same for stick deflection from trim 
position in stahc flight. Longitudinal trir:n 1 s obtained by means of moving the 
stabilizer through an electrical trim motor. 

c. Lateral control 1 s obtained by irreversible hydraulically operated 
ailerons actuated by push-pull rods and cables connected to the stick. The ail­
eron control system consists of two mid - span ailerons on the trailing edge of 
each wing. Artificial feel is provided, as with the stabilizer, by an artificial 
feel bungee . During the Phase II tests, 10 in-flight 11 deflection of the ailerons 
was restricted to two-thirds stick throw above • 6 Mach number due to the lack 
of structural integrity tests; however, some data were obtained at approximately 
80 percent stick throw above • 6 Mach number with no adverse results. No 
static balance i s incorporated in the lateral control system. Lateral trim is 
maintained through an electric trim actuator which moves both the inboard and 
outboard ailerons on each wing by means of the hydraulic power unit. A 
schematic d iagram of this system is found on page 11, Appendix II. 

d. Directional control i s maintained in a manner similar to the long­
itudlnal and lateral systems. An irrevers1ble hydraulic actuating cylinder moves 
the rudder and i s controlled by cables and push-pull rods connected to the 
rudder pedals . Artificial feel is provided by a bungee and directional trim 
i s maintained by an electric trim actuator which moves the rudder by means 
of actuating the hydraulic cylinder. A schematic drawing of the directional 
control system is illustrated on page 12, Appendix II. 

\ e. During all Phase II testa it was found that all trim devices would 
reduce the control forces to zero and maintain settings. 

f. Control friction was measured in a closed hangar at a temperature of 
20 oc. Breakout forces were measured as that force requ1red to start the 
control surface to move at any point over the entire range of a control system. 
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Both the rudder and the stabilizer break-out forces are excessive and above 
the required values of Specification 1815B. The aileron break-out forces are 
within the limits of 1815B and are satisfactory. Break-out forces in flight 
were checked on several occasions and though the in-flight forces are some­
what less than the static break-out force, the stabilizer and rudder break-out 
forces are still felt to be excessive. Piots of force versus control surface de­
flections are presented in Figures 28 , 29 and 30 for the longitudinal, lateral 
and directional control systems respectively. The re suits of these tests are 
briefly summarized in the following table: 

CONTROL FRICTION 
Ground Test Data 

20 oc Air Temperature 

Ave. Break-Out 
Break-Out Force Over Control 

Control Force at Trim--lbs Range -- lbs 

Stabilizer 8 10 

Aileron 2 3 

Rudder 22 15 

3. Stabilizer Control Effectiveness: 

Allowable 
Limit 

1815B--lbs 

4.5 

3 

10.5 

a. Take-off tests were conducted from a concrete runway and from 
Rogers Dry Lake bed to determine the ability of the stabilizer to produce take­
off attitude. No quantitative data were obtained but, using the contractor's 
recommended trim setting of 4° nose up and full nose up stabilizer at take-
off, control is more than adequate at a weight of 25, 000 pounds and a cg of 
31 percent MAC. With the large amount of stabilizer control which is avail­
able, it is believed that stabilizer control effectiveness will be satisfactory for 
all conditions of loading and cg. Stick forces at the point of nose gear lift-
off .are light and estimated to be under the maximum of 35 pounds set forth 
in USAF Specification 1815B. 

b. Landing tests were conducted to determine the ability of the long­
itudinal control to hold the aircraft off the runway until the maximum allowable 
ground angle was reached. Qualitative tests were conducted at gross weights of 
21, 000 to 22, 000 pounds and approximately 30 percent MAC. Quantitative data 
recorded on Figure 31 for one landing indicates that the tail can be dragged 
at speeds of 136 kncts or below at a cg of 30 percent MAC. As during the take­
offs, adequate stabilizer is available at all times to produce the maximum 
ground angle. Care had to be exercised on all landings so as to insure that the 
tail was not dragged inadvertently prior to touchdown as was done on the above 
mentioned landing. It is estimated that sufficient control would be available 
for all practicable landing cg positions and gross weights. Though the control 
break-out forces are excessive and aircraft response to control movement 
is slow and sluggish on landings, the forces are light and are under the 
l815B limit of 35 pounds pull force. 
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4. Stalls:. 

a . The stall characteristics ar·e considered generally unsatisfactory . 
In the power approach configuration at 10, 000 feet and power configuration at 
35 , 000 feet with the speed brake out, there is an uncontrollable left roll-of£ at 
minimum airspeed . In the power configuration at 35 , 000 feet and 45, 000 feet there 
is a slight pitching tendency 20 to 30 knots above the minimum flying speed and a 
rolling and yawing moment from about l25 V down to the minimum flying 
speed . The pitch-up is not violent and is ea~ily controlled. The banking 
and yawing may be controlled by judicious use of the a1lerons and rudders until 
the aircraft reaches the minimum flying speed, at which point, with the stab­
ilizer full nose up, the aircraft nmushes 10 through several thousand feet of al­
titude with no apparent tendency to roll-of£ on either wing. Control is adequate 
during the approach to , and rec0very from, the stall. Since the stall occurs 
30 to 40 knots below the landing speed of the aircraft , it is felt that the poor 
stall characteristics are tolerable but should be remedied as soon as possible. 
No other unsatisfactory characteristics are apparent at high altitude or under 
accelerated conditions . 

b. Time histories of the power approach configuration stalls and the 
power configuration stall at 45 , 000 feet are presented in Figures 32 through 34 
and are summarized in the following table: 

STALL CHARACTERISTICS 

Configuration lii§-~~Wts Ty~r~\ "W~rMH~lor 

Power 45,000 ll5 Slight pitch-up · -141 knots 
21, 500 lbs 
30 percent MAC 

Power Approach 8 1 000 
21, 200 lbs 

105 Yawing tendency --131 knots 

30 o 5 percent MAC 

5. Static Longitudinal Stability: 

a . Static longitudinal stability tests were conducted at 15, POO 
and 35,000 feet in the power condigurahon and 10 . 000 feet in the power approach 
con£ iguration at an average cg of 31 percent MAC and an average gross weight 
of approximately 22,000 pounds . No neutral points were obtained since the 
tests were flown at one cg range only. Pilot technique involved trimming th~ . 
aircraft at the desired airspeed and altitude and then varying the airspeed by 
use of the stabilizer alone without chang1ng either the trim or throttle setting . 

b . In the power configuration at both 15,000 and 35,000 feet, the · 
static longitudinal characteristics are unsatifactory. At 35,000 feet between 
. 80 and . 97 Mach number and at 15, 000 feet between " 86 and . 99 Mach number 
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the aircraft exhibits e i ther neutral or negative stability. A pull force of 7. 5 
pounds is requi red to mai n t a in a tr im speed of 323. 5 knots at 35, 000 feet when 
the afterburner is ignited, indicating a slight nose down pitching moment. 
However, this 1s not too objectionable as the forces are easily trimmed out. 
This trim change i s graphically presented in Figure 35 o Data obtained in the 
power approach configuration indicate · no unsatisfactory characteristics. It is 
poss ible that, if a steeper force gradient could be obtained, the slow and sluggish 
low speed handling characteristics may be improved somewhat. Plots of stick 
force and stabilizer position versus calibrated airspeed are presented in Figures 
35 through 37. 

6. Dynamic Long itudinal Stability: 

a. The dynami c longitudinal stability was investigated at 45, 000 and 10, 000 
feet in the power configuration and at 10, 000 feet in the power approach configuration 
at an ave r age of 31 percent MAC. The testing technique involved making abrupt 
stabili zer deflection from tr immed le v el flight i n order to obtain a positive ac­
celeration of approximately 2. 0 "g 1s 11 and a negative acceleration of approximately 
0. 0 11 g 11 • Tests were conducted with the controls free and with the pilot attempting 
to reduce the oscillations as rapi dly as possible. No control fixed tests were made 
because, with the irreversible control system, the result would be the same as with 
controls free. 

b. Test results indicate that at 45, 000 feet the aircraft fails to sat-
isfy the requirement of Specification 1815B (the short period normal acceleration 
oscillation shall be damped to V10 amplitude in· one cycle). With controls free 
the oscillation persists for as long as 7 to 8 seconds and 4 to 5 cycles. When 
an attempt is made to stop the oscillations, pilot technique is the determining 
factor as to the number of cycles required to damp out the normal acceleration 
oscillations. In one case the oscillations were damped to V10 amplitude in two 
cycles by the pilot's judicious use of the controls. At 10,000 feet and 475 knots 
CAS, the dynamic longitudinal stability with controls free is satisfactory. When 
controls are used to damp the oscillations there may be a "g" overshoot, which 
in one case, was greater than the initial acceleration. If care is not exercised 
during a control displacement of this type, it is possible to cause a pilot induced 
oscillation similar to that experienced in the early F-86D model aircraft. In the 
power approach configuration the dynamic longitudinal stability is satisfactory. 
The normal acceleration oscillation damps in from one -half to one cycle. Under 
no conditions are there any undamped short period stabilizer oscillations. 

c. These data appear as time histories in Figures 28 through 47 and 
are summarized in the following table: 
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DYNAMIC LONGITUDINAL STABILITY 

CG CAS Alt. Cycles to damp 

Configuration 0/oMAC knots ft to 1/J. 0 amplitude 

CONTROLS FREE 

Power (A/B on) 31 274 45 , 300 5 

Power(A/B on) 31 274 45, 300 4+ 
Power (A/B off) 31.2 475 10,500 1.5 
Power(A/B off) 31. 2 475 10,500 2 
Power .:;;.pproach 30. 1 164 9,900 1;2. 

Power approach 30.1 164 9,900 1 

Pilot Att empting to Reduce Oscillatlons as Rapidly as Possible 

Power(A/B on) 
Power(A;B on) 
Power(A/B off) 
Power(A/B off) 

31 
31 
31.2 
31. 2 

274 
274 
475 
475 

45 , 300 
45 , 300 
10,500 
10, 500 

7. Maneuvering Flight Characteristics: 

5 
2 
1.5 
2 

Sec. to damp 
to l/1 0 amplitude 

8 
7+ 

3. 5 
3. 5 
3.5 
4. 5 

7. 5 
3 

2.5 
3. 5 

a. Maneuvering flight characteristics were tested in the power and 
cruise configurations at 46, 000 fee t and at 12, 000 feet in the power and power 
approach 'configurations. Tests were conducted b y placing the aircraft in steady 
turns to obtain stabilized conditions of acceleration, stic k force and speed while 
allowing the altitude to var y as little as possible. 

b. Although the design limit load factor for this aircraft is 
7. 33 10 g 1 s11 , the contractor imposed a temporary r estric tion of 5. 0 "g' s 11 

for all Phas e II tests. With the exception of the power approach configuration 
the maneuvering characteristics are generally satisfactory in the range between 
stick force break-out and force lightening or pitch-up. The s tabilizer position 
gradients are positive, up to pitch-up or force lightening, for all t e st conditions 
except the power approach configuration, thus indicating the stick fixed neutral 
po ints to be well aft of the cg at which the tests were conducted. After the 
initial break-out fo rce was applied the forces were, in all cases , proportional 
to s t abilizer deflection. At 45, 000 feet, with the aircraft t rimme d at 282 
and 271 knots CAS, the stick force grad1ent is slightly highe r than t he 1815~E 
maximum of 8. 85 pounds per 01g 10 • This is not excessive and it is fe lt that thi .::: 
condit ion i s tolerable. For all other conditions in the power and cruise config­
urations the f o rce gradient is less than the Specification maximum limit. In the 
power approach configurat ion the maneuvering characteristi...:s are unsatisfactory. 
The stici...: fixed and stick free neutral points for the p ower approach configuration 
appear to be at appr oximately the cg at which the tests were conducted (31 percent 
MAC) . The true force picture, in the approach configuration, was masked by 
the high break-out forces but the data indicate a force gradient approaching 
z ero pounds per 00 g 11 • These data are presented in Figures 48 through 53 and are 
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summarized in the following table: 

MANEUVERING FLIGHT CHARACTERISTICS 

Configuration 

Power (.A/B on) 
282 knots CAS 
45, 800 feet 
23, 400 lbs 

Power(A/B on) 
271 knots CAS 
47,000 feet 
22, 000 lbs 

Cruise 
254 knots CAS 
45, 900 feet 
21, 670 lbs 

Cruise 
237 knots CAS 
45, 700 feet 
21, 300 lbs 

Power (A/B off) 
484 knots 
11, 950 feet 
23, 000 lbs 

Power Approach 
159 knots lAS 
11, 190 feet 
21, 900 lbs 

CG 

0/o MAC 

30.5 

29.9 

29.8 

30.3 

31.7 

31 

*Flight test limit load factor 

Ave. Force 
gradient 

lbs/"g" 

10.5 

10.0 

8.0 

5. 5 

4.3 

0 

Max. Min. 
Max. "g" 1815-B 1815 -.B 

attainable gradient gradient 

~ lbs/" g" lbs/"g" 

1.8 8. 85 3. 32 

I. 85 8. 85 3.32 

2. 0 8.85 3.32 

I. 75 8. 85 3.32 

5.0* 8. 85 3.32 

1.5 No requirement 

c. Additional data were obtained in the power configuration at 45, 000 
and 10, 000 feet to demonstrate that the stick force gradient during quick pull-
ups exceeded that obtained in steady turns. These data are presented in Figures 
48 and 52, and as time histories in Figures 54 and 55, and show that Specification 
1815-B requirements are satisfied. 
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d. Data were also obtained to determ.ine the maximum avg 11 avail-
able in supersonic dives to approximately 1. 07 Mach number at 35, 000 feet. 
This te st was accomplished by d iving the aircraft from 40, 000 fee t and 
applying back stick in a diving turn at approximately 35, 000 feet. The time 
histories of these tests, presented in Figures 56 and 57 ind1cate that a max­
imum of 6 "g' s 11 are available at 349 knots lAS 1. 0 Mach number, at 35, 000 
feet. However, an acceleration of this magnitude and speed cannot be held as 
there is a very rapid b leed-off in airspeed. 

8. High Speed Flight Characteristics: 

The h1gh speed flight characteristics were investigated in dives from 
altitudes above 50, 000 feet. The flying qualities of the YF-lOOA aircraft are 
excellent throughout the high speed range up to a Mach number of 1. 39, the 
highest speed obtained. A time history of one dive to this Mach number is 
presented in Figures 58 and 59. A slight trim change, as shown by the change 
in stabilizer position, a1leron position and rudder -force, was encountered at 
approximately 1. 15 Mach number. This is not cons1dered unsatisfactory as it 
was not noticed by the pilot at the time of the test. Data obtained irom the 
AFFTC Radar -Phototheodolite are also plotted in Figure 58 . These data show 
that the ind1cated Mach number of 1. 39, which was obtained in this dive, was 
the same as the true Mach number determined from the true airspeed obtained 
from the radar dat a. 

9. Speed Brake Operation: 

a. Time histories of speed brake operations are presented in Figures 
60 and 61. From trimmed, level flight at a calibrated airspeed of 590 knots 
at 3, 500 feet, the speed drops to 370 knots in 200 se c onds when the speed brake 
i s open and the altitude held constant. A t this speed, the time requued for the 
brake to open fully i s 13 s econds. In this period, the airspeed drops to 520 knots. 
The initial movement of the speed brake is accompanied by a nose down trim 
change. In the test shown in Figure 60, this trim change was at least 0. 5 "g" 
but was easily controlled with less than 15 pounds of force . It is noted that, in 
this instance, the attempt to compensate for the trim change resulted in a long­
itudinal os cillation, because of the poor dynamic stability characteri stics of the 
airplane, which produced a normal acceleration o f 2. 5 "g 11 even though the pilot 
was attempting to maintain level flight. 

b . In the power approach configuration, the speed brake was opened 
a t a s tabilized speed of 160 knots at 4, 300 feet . The air speed was held constant 
and the resulting altitude loss was only 700 ft/min after the brake was extended. 
At this speed the speed brake extends fully in approximately 2 . 5 seconds . A 
slight nose down trim change occurs only after the speed brake reaches a half 
open position. The pull force requi red to compensate for the trim change is 
less than 10 pounds. 
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10. Static Directional Stability: 

a. The static directional stability was investigated at 35, 000 feet 
in the power configuration and at 10, 000 feet in the pQwer approach config• 
uration. The airplane was placed in fteady siqeslips by deflecting the rudd.er 
while using sufficient lateral control 'tnd bank ~ngle to hold a constant heading. 

<. 
b. The sideslip characteristics are satisfactory. With the exception 

of the high rudder break-out forces (18 to 24 pounds), the side-slip angle was 
substantially proportional to the rudder pedal force and rudder deflection. In 
the power cpnfigu.ration 5. ~ degrees of sideslip is attained at 57 pounds of rudder 
force. In the power approach configuration 11 degrees of left sideslip is at· ... . 
tair:al:ie before full aileron is required to hold a constant heading. 

c. The results of these tests appear in Figures 62 and 63 and briefly 
in the following table: 

STATIC DIRECTIONAL STABILITY 

Configuration 
CAS 

Stabilizer 
force a~ 

Maximum 
sideslip 

angle 
degrees 

Maximum Rudder L. outer aileron 
rudder force at deflection-at 

Alt 
Wt. 

50 lbs R.ud. 
Fore~ - lbs 

deflection Maximum max. rudder 
degrees de!lection-lbs degrees 

RUDDER 
,Lt. Rt. 

SIDESLIP RUDDER RUDDER 
Lt. Rt. 

RUDDER 
Lt. Rt. Lt. Rt. Lt. Rt. 

Power 
281 knots 
45, 970 feet 
2.1,7 00 lbs 

Power approct.ch 
160 knots 
11, 620 feet 
23, 500 lbs 

5 5. 7 

3 13 .. 1.2 

11. Dynamic Lateral Directiona~ Stability: 

18. 5 57 

14 .. 6i .. . 45 is 

. a. ,Dynamic lateral directional stability tests were flown to determine 
the response of the airplane to either lateral or c:lirectional diaturhances and to 
determine if there was any tendency for any oscillation of the rudder or aileron 
control surfaces. Tests were made at 45, 000 feet .and 10, 000 feet in the power 
configuration and at 10, 000 feet in the power approach configuration. Only con­
trol free tests were made as it was felt that results of control fixed tests . would 
be the same because of the irreversible control system. Tests were first 
made by kicking the rudder abruptly to induce an oscillation. Oscillations were 
then induced by abruptly deflecting the ailerons. Both procedures were re ... 
peated again but with the pilot attempting to reduce the oscillations as rapidly 
as possible by using the controls. 
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b. Data obtained are presented in Figures 64 to 83. In all cases, 
except in the power approach configurat ion, the dynamic lateral directional 
stability is unsatisfactory. The time for the oscillations to damp to lj2 
amplitude is excessive and there is a tendency for small amplitude os cil!­
lations to persist for 10 to 12 seconds. There is no indication of control sur­
face oscillations. In the power approach configurations, the time to damp 
to lj2 'amplitude is satisfactory and all oscillations appear to damp out in 
8 to 10 seconds. The oscillations may be reduced more rapidly by use of the 
controls. 

12. Adverse Yaw: 

a. The side slip developed during rudder fixed abrupt rolls from a 
steady banked turn was measured at 167 knots indicated air speed at 10, 000 
feet. This was approximately sixty percent above the stalling speed for this 
configuration. With full aileron deflection ( 15 o ), the adverse yaw produced 
indicated values of sideslip of 19 o to the left in left rolls and 11 o to the right 
in right rolls. Rolls were then repeated using the rudder to keep the ball in 
the cockpit turn indicator centered. At this speed, 13 o of rudder (20 o avail­
able) is sufficient to keep the ball centered. Time history plots of these tests 
are presented in Figures 84 and 85. It should be noted that, when rolling 
with the ball in the center, the sideslip vane mounted on the nose boom gave 
indicated sideslip angles of as much as 6 to 8 degrees in the direction of the 
roll. It is apparent that, owing to the location of the vane and to the rotation 
of the airplane about its cg in a maneuver of this nature, at a high angle of 
attack, erroneous side slip indications are obtained. Assuming that the error 
also exists in the rudder fixed abrupt aileron rolls, it is likely the actual 
sideslip developed as a result of the adverse yaw is only in the neighborhood 
of 8 to 10 degrees. Although these tests were run at a speed somewhat faster 
than the more critical speed of 1. 4sL required by the specification, it is felt 
that directional stability and rudder power are both adequate to satisfactorily 
overcome the effe cts of the adverse yaw. 

b. Similar tests were made in the power configuration at 245 knots 
(2. 0 V s) at 45, 000 feet. Maximum aileron travel in these tests was limited to 
13" because of a temporary restriction on the airplane. The data obtained 
are presented in Figures 86 and 87. Again it appears that the indicated values 
of side slip are in error. At this speed only 5o of rudder is required to keep 
the ball in the cockpit turn indicator in the middle when using the rudder to 
offset the effects of the adverse yaw. The true sideslip resulting from the 
rudder fixed rolls is only 2 or 3 degrees. 

13. Lateral Control: 

a. Rate of roll tests were conducted at 45, 000 feet in the power con­
figurations (A/B on and off), at 10, 000 feet in the power configurations (A/B 
on and off), and in the power approach configurations at 10, 000 feet. These 
tests were repeated using rudder to assist the roll for all conditions except 
the power configuration with the afterburner on. All rolls were accomphshed 
by starting from a 30 to 60 degree banked turn and then abruptly applying max­
imum allowable aileron deflection to roll out of the turn and continue through 
at least 360° (70 to 90 degrees in the power approach configuration). The 
rudder pedals were either held fixed at the trim position or rudder was applied 
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with the ailerons to coordinate the roll. As mentioned previously in the report, 
during all Phase II tests the aileron deflection was restricted to 2/3 stick throw 
above • 6 Mach number because of the lack of structural integrity tests on the 
aircraft . 

b. Because the pilot was unable to use full aileron, a direct comparison 
to the maximum requuement of Specification 1815-B for the power configuration 
tests cannot be made. By extrapolation of t he data available, it is felt that the 
rolling characteristics are generally satisfactory. At 45, 000 feet, at maximum 
level flight speed (278 knots CAS), roll rates of 190 degrees per second can be 
achieved at approximately 80 percent aileron deflection. The tests at l 0, 000 
feet in the power configuration indicate that at high indicated air ·speeds (above 
500 knots) the aileron effectiveness is decreased somewhat. With the aircraft 
trimmed at 462 knots roll rates of 230 degrees/ sec can be obtained at approx­
imately 80 percent aileron deflection while at 538 knots roll rates of 160 degrees/ 
sec are all that are obtainable at the same aileron deflection. The rudder has 
little or no effect on the roll rate at either 45, 000 or 10, 000 feet in the power 
configuration. With the aircraft trimmed at approximately l. 4 VsL in the power 
approach configuration the roll rate is inadequate. For right rolls the helix 
angle obtainable is . 06 while for left rolls the helix angle is only • 038 as com­
pared to the 1815 - B requirement of . 07. The use of rudder increases the 
roll rate by 10 to 30 percent but 1s still under the specified helix angle require­
ment of . 07. In all cases, both in the power and power approach configurations 
the aileron forces are well under the specification requirement of 30 pounds 
stick force. 

c. The aileron roll data are presented in summary form in Figures 
88 and 89 and as aileron characteristics in Figures 90 through 92. Time 
histories of the roll data are presented in Figures 93 and 94. The data are 
summarized in the following table: 

Dir. of 
Configuration Roll 

Power(A/B on) Left 
45, 000 ft. Right 
2 7 8 knots CAS 

Power(A/B off) Left 
45, 000 ft Right 
245 knots CAS 

Power(A/B on) Left 
10, 500 ft Right 
538. 5 knots CAS 

Rudder 
Pos. 
de g. 

AILERON ROLLS 

L. Outer 
ail.pos. 

de g. 

Aileron 
force 
l b s. 

RUDDER PEDALS FIXED 

2 rt. 
2 rt. 

2 rt. 
2 rt. 

0 
0 

11. 5 up 
12. 5 dn 

11. 5 up 
13. 5 dn 

11. 7 up 
10. 3 dn 
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12 
12.5 

12 
13 

15 
14 

Helix Roll 
angle Pb/2 V Rate 

radians deg/sec 

.047 145 

.063 192 

.051 140 

.066 175 

.043 145 

.04 134 
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(AILERON ROLLS con't) 

Dir. of 
Configura!ion Roll 

Rudder 
Pos. 
de g. 

Power (.A/B off) Left 0 
10, 500 ft Right 0 
462 knots CAS 

Power App­
roach Left 

Right 
CAS 

IO , 400 ft 
I67 knots 

2 rt. 
2 rt . 

L. Outer 
ail. pos. 

de g. 

I2. 4 up 
II. 5 dn 

I4 up 
IS dn 

Aileron 
force 
1 b s. 

IS 
I4 

RUDDER USED TO ASSIST ROLL 

Power(A/B off) Left 
45, 000 ft Right 
244 k nots CAS 

Power(A/B off) Left 
I 0 , 500 ft Right 
462 knots CAS 

Power App-
roach Left 
IO, 500 ft Right 
I67 knots CAS 

3 lt. 
8 rt. 

4 lt. 
7 pt. 

I2 lt. 
I4 rt. 

I. 2 up 
I3 . 5 dn 

I2. 4 up 
I2 . 3 dn 

I4 up 
IS dn 

Note: Full static aileraa deflection= IS o up and down 

D. DATA ANALYSIS METHODS 

I. Introduction: 

Helix Roll 
angle Pl/2-v Rate 

radians . deg/ sec 

.08 

. 076 

. 037 

.06I 

.055 

. 067 

. 079 

. 078 

.0495 

.067 

233 
218 

40 
65 

I47 
I83 

230 
225 

53 
70 

This section briefly discusses the methods of data reduction that 
were used in analyzing the test data. The following references were used and 
will be referred to in the succeeding discussion. 

No. I 

No. 2 

No. 3 

No. 4 

"Flight Test Engineering Manual", USAF, Technical Report 
No. 6273. 

"Performance Flight Testing Methods in Use by the Flight 
Section", USAF, Technical Report No. 5069. 

"Pressure Altitude Method of Flight Test Data Reduction", 
AMC Memorandum Report No. TSFTE 2060. 

"A Method of Determining Delta Rate of Climb for Turbo­
Jet Powered Aircraft, 11 AMC Memorandum Report 
No. MCRFT 2I57. 
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No. 5 

No. 6 

No. 7 

No. 8 

"Flying Qualities of Piloted Airplanes n, USAF Specification 
1815-B. 

"Performance Flight Testing Methods Jet Propelled Aircraft, 11 

USAF Technical Report No. 5239. 

"Specification No . A-1639 -B, Model XJ57 -P-7 Engine, 11 

Pratt and Whitney Aircraft. 

"Standardization of Take-Off Performance Measurement for 
Airplanes, " AFFTC Technical Note R-12. 

2 . Notation: 

The following notation will be used throughout the succeeding dis­
cussion of methods of data analysis. 

Symbol 

A/R 
b 

CL 

CD 

D 

dh/dt 

e 

Fgt 

Fgs 

Fe 

Fn 

Fg 

.6.Fn 

g 

.6.h 

K 

KtAj 

L 

M 

Pa 

Pt2 

Description 

Aspect ratio 

Wing span 

Lift coefficient 

Drag coefficient 

Airplane drag 

Apparent rate of climb 

Airplane efficiency factor 

Test gross thrust 

Standard gross thrust 

Air flow momentum or ram drag 

Net thrust 

Gross thrust 

Net thrust on a standard day at standard rpm 

minus net thrust on a test day 

Acceleration due to gravity 

Altimeter position error 

Temperature recovery factor 

Equivalent nozzle area 

Lift 

Mach number 

Ambient air pressure 

Compressor inlet total pressure 
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Units 

feet 

pounds 

ft/min 

pounds 

pounds 

pounds 

pounds 

pounds 

pounds 

ft/sec 2 

feet 

feet2 

pounds 

in. Hg 

in. Hg 
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Pt7 

qc 

R/Cstd 

N2s 

N2t 

Rat 

s 
Sgs 

Sgt 

Sas 

Sat 

Sts 

Tas 

Tat 

Tic 

Tt2 

t 

Vto 

V5o 

Vtd 

Vw 

Vc 

Ve 

Vt 

D.V 

Wa 

s 
lJR 
u 
a 

Description 

Total turbine impact pressure 

Impact air pressure 

Standard day rate of climb 

Standard day high pressure compressor rpm 

Test day high pressure compressor rp1n 

Wt (Et + 50)/Sat 

Area of wing 

Standard day sea level ground distance 

Test day ground distance 

Standard day sea level air distance to 50 feet 

Test day air distance to 50 feet 

Standard day, sea level total distance from start 

to 50 feet or from 50 feet to stop 

Standard day ambient air temperature 

Test day ambient air temperature 

Indicated free air temperature 

Compressor inlet total temperature 

Time from 50 feet to touchdown or from T. 0. to 

50 feet 

Velocity at take -off 

Velocity a"i: 50 feet 

Velocity at touchdown 

Velocity of wind down runway 

Calibrated airspeed 

Equivalent air speed 

True airspeed 

Airspeed position error 

Standard gross weight 

Test gross weight 

Standard minus test gross weight 

Airflow through jet engine 

Pressure ratio(Pa/29. 92) 

R a rn or duct efficiency 

Density ratio 

Temperature ratio(Tat/Tas) 
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Units 

in.Hg 

in.Hg 

ft/min 

rpm 

rpm 

pounds 

feet 2 

feet 

feet 

feet 

feet 

feet 

seconds 

ft/sec 

ft/sec 

ft/sec 

ft/sec 

knots 

knots 

knots 

knots 

pounds 

pounds 

pounds 

lbs/sec 

percent 
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3. Take-Offs: 

Take - offs were made to determine the minimum total distance 
required to clear a 50 foot obstacle at both maximum and military power. 
These data have been corrected to standard day, sea level, no-wind conditions 
at standard gross weight and power. These corrections were accomplished 
by use of the following relationships derived in Reference No. 8: 

Sgs = Sgt [Yto + Vw] z /!:_gt;_) l. 
3 

( Wstd f 7 0( 1 
V to \ F--;; Wt . } ( . ()s 

Sas = (sat- tvw) l F gt~ I. 6 ~2. 3( Ut} 7 

\ Fgs) t~ Us 
Since no tailpipe instrumentation was available for measurement of after­
burner · thrust, the net thrust augmentation ratie {F na/F n) was used to 
approximate the total thrust being delivered. This ratio was determined 
from data obtained on the static thrust run (Ref. 1, page 3-37). All 
maximum and military power test thrust data were corrected to standard 
day sea level conditions and plotted as thrust versus rpm to determine the 
average gross thrust at take-off for rated engine rpm. These data showed 
an average gross thrust of 11, 500 pounds at 9, 495 rpm at the point of take­
off for maximum power operation. A gross thrust of 7, 700 pounds at the 
same rpm was obtained for military power operations. 

4. Climbs: 

a. Climb tests were flown using military and maximum rated 
power. Prior to starting the Phase II tests the engine was set to produce 
an rpm which Pratt and Whitney had predetermined as being the rpm which 
would produce 8, 450 pounds of static thrust at military power and 13, 200 
pounds of static thrust at maximum power in a ground test cell on a standard 
day at sea level. This {N2) was 9, 495 rpm. Since the fuel control unit of 
the XJ57 -P-7 engine maintained a predetermined schedule of engine rpm 
(N2) with respect to compressor inlet temperature, it was necessary to de­
termine this schedule. These data appear in the form of a bias curve in 
Figure 26, N2 being plotted versus compressor inlet temperature. All 
climb data have been corrected to standard day atmospheric conditions: 
a limit exhaust gas temperature of 570 oc up to 25, 000 feet, 610 oc up to 
40, 000 feet and 640 oc above 40, 000 feet, or military rpm and the gross 
weight that would have been obtained on a standard day if the climb started 
at sea level and best climb speed. 

b. These corrections were accomplished as follows: 

(1) R/Cstd = dh/dt \jTat/Tas + 101. 2 Vt .6.Fn~~ 
Wt ~~ 

Thrust data for these corrections were obtained from Reference No. 7. The 
derivation of this method is outlined in Reference No. 4. Weight corrections 
were applied by use of the following equations which are presented in Reference 
No. 2. 
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b. RIC! :: dhldt x b. W :: Rate of climb change for b. W at constant 

b. RIC2 :: 

Wt power 

19010 b.W 
·(?/2 

e b 2 

:: Rate of chmb change for induced drag 
change because of 6. W. 

e :: CL 2 I (Cn - Cnp) trAR 

(2) The e x haust gas temperature was corrected to the temper-
ature corresponding to the standard day value of Tt7 x 288IT a in the case 
where this parameter was less than that for the limit exhaust gas temper­
ature. For the case where the test ratio of Tt7 x 288ITa exceeded the max­
imum, it was necessary to correct the rpm. These corrections were accomp­
lished in the following manner: 

(a) A plot of Tt7 x 288ITa versus N \ f28"8 was constructed from 

~ Ta 
the test data. 

(3) For the case where Tt7 x 288ITa was less than the allowable 
limit, the ratio was increased or decreased to a value corresponding to the 
standard day value of N2s x\j 288/T a· 

( 4) For the case where T t7 x 288IT at exceeded the allowable limit, 
the parameter N2 \j288/T a was decreased to a value corresponding to the 
limit standard day value of Tt7 2881Tas· The rate of climb change resulting 
from the change in thrust for this rpm correction was applied using the thrust 
data from Reference No. 7 and the equation: 

b.RIC = 101. 2 vt b.Fn \fl'as IT at 

Wt 

which has already been discus sed. 

5. Level Flight: 

Level flight data were obtained by flying each successive test 
point at an altitude selected to give a constant ratio of gross weight to at­
mospheric pressure, to provide a minimum weight correction for the basic 
data. All weight pressure ratios were preselected to represent approx­
imately the values which would be obtained on a standard day by climbing to 
the selected altitude from a sea level gross weight of 24, 300 pounds. The 
methods of reduction are outlined in Reference No. I. The equations used 
were as follows: 
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N3s =fzt + (AN'J288/Ta) ·. 

AW/f> 

A (N -\J288/T) = 

A W/S 

Weight correction factor obtained from test data plots 
similar to Figure 6 at test Mach number. 

To determine military or maximum rated rpm in level flight it was necessary to 
estimate from the test data the maximum attainable Mach number under the des­
ired conditions and then to determine the standard day compressor inlet temper­
ature which in turn determined the standard day military rpm by use of the rpm 
bias curve presented in F igure 26. 

6 . Thrust and Drag: 

Thrust required and drag data were obtained during the level flight calibra-
. tions. These data were obtained from the total pressure and temperature pick-ups 
installed in the tail pipe aft of the turbine and forward of the afterburner. Thrust 
required and drag data for afterburner operation were obtained from the augment­
ation ratios as described in Paragraph 3 of this discussion. The pressure probes 
were calibrated during the static thrust tests conducted on the Edwards Air Force 
Base thrust stand. The calibration data have been presented in Figures 16 through 
23. The calibration data have been extrapolated to include all conditions of flight 
by use of the ideal gas flow equations which are derived in Reference No. 6 and 
presented briefly as follows: 

Subsonic: F g/Pa = 570. 06 (Kt Aj) 

Supersonic: F g/Pa 

~
0.2481 j 

Pt7 - -1 
Pa 

11.26 pt7 -

L Pa 
~for 

for Pt7 <("I. 85 
Pa 

Pt7 >1. 85 
Pa 

No airflow data were obtained. The Pratt and Whitney Division recommended 
method for determination of airflow was utilized. The curve used for this de­
termination is presented in Figure 27, Appendix I. To obtain the net thrust of the 
engine installation, the ram drag was subtracted from the gross thrust. 

Fe = O. 0524 W a Vt 

7. Lift and Drag Coefficients: 

The lift and drag coefficients for incompressible flow were calculated from 
the following equations: 
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CD = 295 F 
n 

8 . Airspeed Calibration: 

The test boom airspeed system with a North American Aviation Inc. 
manufactured head was used throughout all tests and was calibrated in the clean 
configuration only. Calibrations up to approximately • 98 Mach number were 
made by use of the Air Force Flight Test Center F-86A pacer, USAF No. 48-
209. Calibration points above . 9 Mach number were obtained by making airplane 
and tower fly-bys and using the altimeter method of airspeed calibration. Super­
sonic data were obtained in a d ive and calibrated against a radar computed plot 
of the dive. The data and a schematic diagram of the nose boom installation 
are presented in Figure 23. The au speed calibration curve is presented as air­
speed correction to be added~ V)versus indicated Mach number. It is realized 
that this is a rather unorthodox presentation but by plotting the correction in this 
manner the data approached a common correction curve for all altitudes, for Mach 
numbers above . 88. 

9. Altimeter Correction: 

The altimeter corrections for position error were computed from the 
airspeed calibrations data by use of the following expression derived in Reference 
No. 1. 

L::!.h= vc 
L::!.V 

1 + vc - ~2. 5 

Lz. 183,944 

11, 282 a-

10. Temperature Recovery Factor: 

The variations of indicated free air temperature with airspeed w .ere .obtained 
from the pacer airspeed calibration data. Test data indicated that 100 percent 
adiabatic temperature rise was obtained with the thermocouple type bulb located 
on the under side of the fuselage 95 inches to the rear of the nose air intake. The 
expression for determining the percentage of adiabatic temperature rise is dev­
eloped in Reference No. 6 and is as follows: 

11. Landings: 

Normal and maximum performance landings were conducted to determine the 
minimum distance from a 50 foot obstacle to stop under different condtions of 
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operation. The data obtained have been corrected to standard, day, sea level, no wind 
conditions by the following expressions which are presented in Reference No. 2: 

st.s = Sas + Sgs 

Sas = Sat + Vwt 

Sgs = Sgt ( vtd + Vw ~l.x85 (T' 

vtd 

12. Stability and Control: 

a. Stability and control data were obtained to evaluate the handling charact­
eristics of the a i rcraft at some of the conditions where the compliance with USAF 
Specification was estimated to be marginal or unsatisfactory. These data are pre­
sented in Figures 28 through 94 of Appendix I. Certain limitations of instrumentations 
and simplifying assumption for data analysis were tolerated in the analysis of these 
data and are worth noting: 

b. Instrumentation was not dynamically balanced. 

c. Aileron roll rates were obtained from a Schwein rate gyro and the peak 
values obtained are presented. Since only the left aileron was instrumented, the 
right aileron was assumed to have the same deflection but in an opposite direction. 

d. Stick force gradients have been calculated from the slopes of the stick 
force versus normal acceleration curves. These gradients have been used to compare 
test results with the requirements presented in Specification 1815-B. It has been ob­
served that this procedure was not in strict accordance with the method outlined in 
18-15-B, which defines the gradient as the ratio of the force to the "g" at the test 
point. The 1815 - B criteria were used for comparison since they generally represented 
the de sired condition. 
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LANDING TIME HISTORY 
YF-lOOA, USAF No. 52-5754 

Landing Configuration 
TRIM CONDITIONS 

Altitude 2, l50 feet 
CG 29.11 ?foMAC 

j 

Weight 21.800 1bs 
Dive Brake Full OJ? en 

No external stores attached 

Attack .r--------........._ ___ / 

Stick force Touchdown,}'! 

Tail dragged at 
17 o Attack Angle 

s~v 

Note Pilot trimmed to touchdown 

Normal acceleration 

161 

::4 
r---------------~In~dicated airspee~ at T.ID. 13' knots 

------ --r----r-'----.-, ---,,r----,1---r,---r---.,.---,----1~--.......... --r ---r---r"•j 

1 2 3 4 5 6 7 8 9 10 11 12 '), 0 

I 

'Time- Seconds 
APPENDIX I 

68 

I() • 



F i gure No ,. 32. - - --
AF Technical R eport No. AFFTC 53 - 33 STA.L L -T IM:8 IUSTORY 

20 

Y F- 1 () 0 A, USAF No.5 2-5754 
Powe r Configuration (A/B off) 

TRIM CONDITIONS 

CAS 2 2~ knots 
CG - 3(!) _ o /o mac 

N 2 _?_2~----- rpm 

Altitude+i, 181 feet 
Weight 21, s-ao- lbs 
Stab. Pos. 4. 3~ nose up 

No external stores attached 

~ 
Full Nose Up 

No stall obtained due to 
insufficient longitudinal 
control 

J 
0 

Time - Seconds 
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Stick Force 

I 
Normal Acceleration 



Figure No. 32 
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STALL TIME :HISTORY 
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y F- 10 0 A, USAFNo. 52-57 54 

Power Configuration (A/ B off) 

TRIM CONDITIONS 

CAS 220 la1.otfJ ' Altitude 44, 800 feet 
CG 30 o/o mac; Weight 21, 500 lbs 

J
, Nf900 rpm; Stab. Pos .4. 3 ": nose up 

~:?~~~ 
II 

Rudder Force 

Full nose up 

Bank 

Aileron Force 

~ 

Outer Ail. Pos. 

. I 

-r----.----,-----.----.----.----,-----r---~----~--~-----, 
0 

Time - Seconds 
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Figure No. 33 
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STALL TIME HISTORY 
YF 100A, USAF No. 52-5754 
Power Approach Configuration 

TRIM CONDITIONS 

l ·ASI. 55. 5 .. knots 
CG 30. 6 o /r; mac; 
N 2 9100 rpm; 

Altitude 80 4 0 feet 
We i ght 21, 100 lbs 
Stab . Pos 7. 8. nose up 

' "No- exte·r n a'l ·s t ol·e ·s attaclie~d 

Attack 
\ 

r--v--! 

Stab. PoS.r",_/ · I 
---..../ 

Uncont rolla ble. left wing 
roll off 

------------------------

I 

~ 
Pitch up 

110 _ _ ___ _ 

100 ·-------i.---..:...~-~-e---
Ind. Air spe ed 

I ~ 

9000 
Ind . Altitude I 

sooo·f. =-===~==-~~--~-=-~=-~----------=~==~~~=============== 

0 1 2 3 5 6 

Tirne - Se conds 
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Figure No. 33 
-~--

STALL TIME HISTORY. 

YF 100 A, USAF No. 52.-5754 

Power Appro~ch Configuration 

TRIM CONDITIONS' 

lAS . ~?-~·-~ .... knots; 
CG ••. 9.1~=o· ..... o /0n:~ac; 
Nz ... ... ., .... .. "£Pin. 

Altitude •••• 8.0 •• 4,.0 ••• feet 
. 2.1 00 lb We1ght ••••. . ~ •• :. s 

St b P ~ ·• 8 nose up a . OS • •••• • • • • ,• • • 

No external stores attached 
Indicated . 

-~:::nncm:;::;;r--

I 
rudder force 

rudder pos. 

t: 1 I 
5 ~----- -----------------------------~----------~, --------

0 +----------------------------------
,_. 5 
- < 

Uncontrollable left wing roll off 

]G --- =-------::~ 
t:fr~ ~ aileron_!9~ 
. l~·f r-------------------------------------------------
:!:: I 

0 1 2 3 4 5 6 7 

Time - Seconds 
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Figure No. 34 ---
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STALL TIME HISTORY 

YF 100 A, USAF No.52-5754 

P ower Approach Configuration 

CAS 157 .• 5 knpts 
C G 2 9 • 9 o /, mac ; 
N 91 00 rpm ; · 2 . 

Altitude 10, 34Q_ feet 
Weight 21,250 lbs 
S~a b. Po s . 7. ! o nose up 

No exte rnal stores attached 

.Indicated · 
Sideslip I 

~v~·---~ I 
_./"".:::> 

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

Rudder Pos. 

Bank 

Aileron Pos. 

Time - Seconds 

APPENDIX I 
73 

I . 

l.O· 



AF Technical Report No. AFFTC 53-33 
Figur e No . 3 4 - ---

35 
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25. 

STAL L TJME H ISTORY 
YF lOO A , USAF No. 52-5754 

Powered Approach Configuration 

TRIM CONDITIONS 

'CAS 157: 5 knots 
CO 29. '1'/. mac; 
~2 9100rp~; 

Altitude 10, 34.9feet 
Weight 21, 2.5_Q. lbs 
Stab. Pos. 7. 7° nose up 

No external stores attached 

20r--------------------------------------------------
25 

p. . ) 
~ 20 
Q) 
l:ll 

~ 15 

10 · 

5 

40 

20 
0 

Stick Force 
I 

· Uncontrollable left wing 
roll off ~ 

r. ~--~-----------------------··~·--= Normal Acceleration ~ 

r----------------------~---------------~A~i!r!s~p~-e~e~d~--------­----I 

9000 

soooif~~==========================--~~A~l~t~it~u~d~e~~~~===k=:=::: 

0 1 z 3 4 5 6 

Time - Seconds 
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DYNA MIC LONGITUDINAL STABILITY 
YF -100A, USAF No. 52- SlS...t 

Power Configuration (A/B On) Controls Free 

TRIM CONDITIONS 

CAS 274 knots 
CG ..=-3T 0-= 0 I 0 MAC 
Ave N2 __ ')0 70 _RPM 

Altitude 1:2....30.0_ feet 
\'1 ci:)1t £L&Q.9 __ lbs 
St,bili::er 2.~I::l..JL 

No external stores attached 

:LJ\cf\_/=:~~=-~ ~~a.d~·-= 
5-

3-

Stabiliz e.e position 

5 

o- ··-----·------·------· ·---------------

5-

40 

20-

0 

20 

40 

_]\ __ 
------ ~-~~-.-=- ...... _ --- --· 

1 3 5 

T im.c 

.\ PP E / ;DIX I 
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Stick force 
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Figure No. _..22._ 

DYNA :M IC LONGITUD1NAL STABILITY 
YF -J.OOA, USAF No. 52-5754 

Power Configuration (A/B On) Controls Free 

TRIM CONDITIONS 

CAS __ ?1.1._knots 
CG __ 3.L..O_ 0 /o MAC 
Ave Nz _ _9. 070 _RPM 

Altitude 45, 100.. fe et 
Weight ~aQ.Q.lbs 
Stabilizer _5... 7 ° N. U. 

_, 
5 

5 

3 

2 

10 

No external stores attached 

~ ..... Attack _ 
'~ "-..____,-_____ 

5 -v--~-·--------_....,.Stab.ilizer position 

01----.,.----,---

1 

Stick force 

---~=-~-==~----·,,===::a...---

2 3 4 5 

Tirr~ ·~ ·· second-s -
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Figure No. 40 

DYNAMIC LONGITUDINAL STABILITY 
YF-lOOA. USAF No. 52-5754 

Power Configuration (A/B on} 

TRiM CONDITIONS 

GAS 274 kno~s 
GG 3LO 0 /o MAC 
Ave Nz 9010 RPM 

Altitude 45, 300 feet 
Weight 22. 800 lbs 
Stabilizer 5. 7 o N. u. 

No external stores attached 

5 
Attack 

5 

3 

10 
'Stabilizer position 

5 

0 

5 ' 

40 

20, 

0 

2 

1 

Note: Response obtained with pilot 
attempting to damp oscillations as 
rapidly as possible. 

3 4 5 6 7 

Stick force 

9 

Time- seco.nds · 
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Figure No. 4 1 - --
DYNAMIC LONGITUDINAL STABILITY 

YF-lOOA, USAF No. 52-5754 
Power Coniiguration {A/B on) 

5 

TRIM CONDITIONS 

Altitude .4.!4..1Qf.l_ feet 
Weight _z.z....a.o..o..lbs 
Stabilizer ..S...'Z o N. U. 

No external stores attached 

Attack . ,.-..._ _____________ _ 
0~---~--~--~~-------------------------- -----
5 .. . 

2 Normal acceleration 

l~~---+~~~~~========~---------

0 

10 Stabilizer position 

5.\J' 
01+---------------------------------·-----------

·' 

5 

40· 

.2 

2 

. 40. 

0 1 

Note: Response obtained with pilot 
attempting to damp oscillations as 
rapidly as possible. 

Stick force 
--------------------~ 

2 3 4 5 6 7 

Time · - seconds 
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DYNAMI C LONGITUDIN AL STABILITY 
Yl• -100A, USAF No . 52-5754 

Power Coniiguration LA/ B Off) Controls Free 

TRIM CONDITIO NS 

CAS ----=-·1 _,_7.=.5 __ knots Altitude _LO 5_0_0_ feet 
C G ~·.LJq'-'•-'=?.c..___0/ o MAC Weight 23, 60 0 lbs 
Ave N 2 9 5r:: n RPM Stabili z er .J....1~_N U.. 

5 

4 

3 

2 

1 

0 

1 

2 

5 

0 

40 

~0 

0 

20-

4 0 

0 

No exte rnal store s attached 

-~-----·-

1 

--

3 4 

Tirne - seconds 
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DYNAMIC LONGITU.Dl l';AL STADIL ITY 
YF - 1 OOA, USAF No. 52-57 54 

Pouc r C onfi gu rrt.ti.on {A/B Off) Controls Free 

T RlM CONDITIO t .S 

C A.· 4 7 5 knot s 
C G ·- 3T!.~~=ojo MAC 
A ve N2 _9_520 __ RPM 

AllitwJe __ 1 0 ,_ 50 0_ fe e t 
W ·J f!h !. __ 2.3.._600 lbs 
st: .:;l li ~:~ r_l. •. -.7. ~ N. .•. u. 

5 

5 -
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DYNAMIC LONGITUDINAL STABILITY 
YF-lOOA. USAF No. 52-5754 
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rn P.. 
~0 
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0 0 

Power Configuration (A/B pff) 

TRIM CONDITIONS 

CAS 475 
CG . 31.2 
Ave N2 9550 

5 

0 

5 

4 

3 

2 

1 

0 

1 

knots 
0 /o MAC 
RPM 

Altitude 10. 500 feet 
Weight 23, 600 lbs 
Stabilizer L 7 o N. U. 

No ·external stores attached 

Attack 

Normal acceleration 

Stabilizer position 

zq 40 

Note: Response obtained with pilot 
attempting to damp oscillations as 

' rapidly as possible. 

~ 20 
P.. 

ot-~~~~-----c===---------------------~Stick force 

20 

40 

0 1 2 3 4 

Time - seconds 
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DY N '\1,-fiC LONGIT..U I.i lNAL S TABILITY 
Powe r Confi r11 r ::· t .ion (A/13 off) 
--YF -lOOA, USAF No. 52 -5 754 . 

T RIM CONDITIONS 

CAS 4 7 5 knol s AJ.titude ...lJL._SOQ_feet 
CG =-~)1:·z-_ 0 /o l'AAC Weicht _2'3, (, OO_ lbs 
Ave N2 _2_;2.:JL R.l_-) M Stabilizer 1. 7 .0__N. U. 

No externa l stores attached 

: ~~~---·-------Attack 
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4 
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2 

0 
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Note: ResponS<' obtained will, pnot 
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Norm a l acceleru.tion 

Stabilizer position 
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DYNAMIC LONGITUDINAL STABILITY 
YF-1 00A, USAF No. 52-5754 

Power Approach Configur ::..tion Controls Free 

TRIM CONDITIONS 

CAS __164 knots Altitude _9_.~_...<2_0_0_feet 
CG __ ;3_0.J. __ 0 /o MAC We i ght 21. 4~0_lbs 
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Figure No. _ 4~1 

DYNAMIC LONGITUDINAL STABILITY 
YF-lOOA, USAF No. 52-5754 

Power App_roach Configuration } -Gent-ruts ree 

TRIM CONDITIONS 

~LAS 164 knots .Altitude 9. 900 feet 
CG 30, 1 °/o MAC Weight Zl, 450 lbs 
Ave Nz 9Z40 RPM Stabilizer 7. 7 o N. U, 

No external stores attached 
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Figure No. 54 
TIME HISTORY OF A......,N_A.-B'RUPT PULL-UP 

YF-lOOA, USAF NO~ 52-5754 
Power Configuration (A/B ·On) 

TRIM CONDITIONS 

CAS 282 ~ots Altitude_3·2 1 5QQ. feet 
CG 30,5 /oMAC Weight 23,400 .1bs 
N2 9 . 100 .... RPM Stab. Pos ~- -- 5. 6° Nose Up 

No external stores attached 

Note: Attack Transmitter Inoperative . 
r 

'----------------· Stah. Pos. 
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Normal Acceferation 

~---

I 
I 
I 

Ind. Altitude 
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TIME HISTORY OF AN ABRUPT PULL-UP. 
YF-100A, USAF _No. 52-5754 
Power Configuration(A/B Off) 

CAS 484 
CG 31.7 
N

2
... 9. 535 

T-RIM CONDITIONS· 

knots Altitude 11, 950 feet 
0/oMac Weight. 23,000 1bs · 
RPM Stab. Po~.!_!...J! o N~e Up 

No external stores attached 

Attack 

-------~tab. Pos. 
0 .. -+---------------------------....-~--~ 

Time -Seconds 
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Figu re No . 56 

TIME HISTORY OF LIMIT 11 g 11 DIVING TURN 
YF-lOOA, USAF No. 52-5754 
Power Configuration (A/B On) 

Altitude at ntax. 11 g 11_..12.....QQQ feet 
Gross Weight 22.750 lbs 
CG Position ___ _,3_Q......1__ 0 j 0 MAC 

No external s t ores attached 

-------------------------

J------------------------------~ 

_ __,......_ .. -

Time - Seconds 
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TIME HISTORY OF LIMIT "g 11 DIVING TURN 

YF-lOOA, USAF No. 52-5754 

10 : --? 

Power Configuration (A/B O:n) 

Altitude at max. 11 g 11 35, OOQ_feet 
Gross Weight 23,000

31 
lbs 

CG Position -------~ 0;'0 MAC 
-........... No external stores attached 
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Figure No. 60_ 

AFFTC 53-33 TIME HISTORY OF SPEED BRAKE OPENING 
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. . 

YF-100AJ USAF No. 52-5754 

Power Co:..uiguration 

TRIM CONDITIONS 

CAS 591. 5 knots 
Weight 21, 700:Jbs 
Nz. 9, 570 RPM 

Altitude ::l500 feet 
CG Position _29. 6 .. 
Stab. Pos. 2 '~ N. U • . 

No external -stores attached 
Attack 

.~. ~~ i 05 ~·--....., ...... /""'---_ Stab. Pos. 
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Fig1.::.re No. __ 6_1_ 

AFFTC ~3-33 
TIME HISTORY OF SPEED BRAKE OPENING 
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YF-100 A, USAF No. 52-5754 
Power Approach Configuration 

TRIM CONDITIONS 

IAS 160 knots Alt. 4300 .feet Weight 24 700 lbs 
CG 30 °/oMAC N2 9. 360 RPM Stab. Pos~N. U. 

·--- ·--------------..,__----~-------
No external stores attached 
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Stab. Pos. 

~------------------------- --------

Normal Accel. 
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Figure No. 64 

D Y N AM I C D I R ·E C T I 0 N A L STAB I LIT Y 
YF-lOOA, USAF No. 52-5754 

Power Configuration (A/B On} Controls Free 

TRIM CONDITIONS 

CAS 274 knots Altitude 45,300 feet 
CG 29.80/0 MAC Weight 2,.2QOlbs 
Ave N2 ...2QIQ. RPM Rudder Pos. _Q_ degrees 

L. Aileron Position .itt..i degree$ Up 

No external stores attached 
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Figure No. 65 

DYNAMIC DIRECTIONAL STABILITY 
YF-lO OA, USAF No. 52-5754 

Power Configuration (A/B On) Controls Free 

5 

0 

5 

5 

0 

5 

10 

5 

0 

5 

10 

40 

20 

0 

20 

40 

'TRIM CONDITIONS 

CAS 274 knots Altitude .45,300 feet 
CG 29:"80/o MAC Weight 22.200 lbs 
Ave N2 9070 RPM Rudder Pos. _Q_ degrees 

L. Aileron Position 0. 4 degrees Up 
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Figure No. 66 

DYNAMIC DIRECTIONAL STABILITY 
YF-100A, USAF No. 52,-5754 

Power Configuration{ A/B on) 
. ----

TRIM CONDITIONS--

CAS ....fl1... knots Altitude 45'"3Q_.Q_ feet 
· cG 29 .. ~ oj0 JviAC Weight 22.200 lbs 
Ave N2 9.Ql.Q.. RPM Rudder Pos. _Q_ degrees 

L. Aileron Position 0, 4 degrees Up 

No external stores attached 

5 
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5 
Rudder Pos. 
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Note: Response obtained with pilot 
atte·n'lpting to damp oscillations as 
rapidly as possible. 
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Figure No. 67 

DYNAMIC DIRECTIONAL STABILITY 
YF-lOOA. USAF No. 52-5754 . 
Power Configuration (A/B on) 

TRIM CONDITIONS 

knots Altitude 45,300 feet 
O/o MAC Weight 22,200· lbs 

CAS ...f1.i. 
CG ,9, 8 
Ave N2 9070 RPM · Rudder Pos._Q_ degrees 

L. 
I 

Aileron Position 0, 4 degrees.! Up 
No external stores attached 

Bank 5 
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Note: Respon~e obtained with pilot 
attempting to damp oscillations as 
rapidly a·s possible. 
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Figure No. 68 
...-...;;...___ 

DYNAMIC DIRECTIONAL STABILITY 
YF-IOOA, USAFNo.52-5754 

Power Configuration (A/B Off) Controls Free 

TRIM CONDITIONS 

·CAS 4.15 - ~ ... knots Altitude I Q, SQQ feet 
CG,_ 31. 1 ° /o MAC Weight __ · 22,900. lbs 
Ave Nc-.. 9550 RPM · Rudder; Pos •. O. 5 degrees Rt 

L. Aileron Position 0 degrees · 
No external stores attached . .--

Bank . 

Indio,ated :. 
/""\. · Sideslip 
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Figure No. 69 

D YNAMIC DIRE C TIONA L STAB ILI T .Y 
Y F- 1 0 0 A, USAF No. 52-5754 

Power Configuration (A/B Off) Controls Free 

TRIM CONDITIONS 

CAS 4 7 5 _knots Altitude_· 10 I 000 feet 
CG 31. 1 ~ /o MAC We.ight ZZ, 900 lbs1 
Ave N

2 
9550 RPM Rudder Pos. 0. 5 degrees Rt 

, L. Aileron Pos._Q_degrees 

No external 

·A·- .. -· 

stores attached 

Bank 

Indicated 
_..,-
Sideslip 

0 J==~4-l-r--------:.=::::::,=:::::::::=:::::=======:::==== Rudder Po s I 

5' ~ -=-· ---

IO 

40 

20 

0 I 
~~ IV 

20 

' 40 

1 2 3 

Time - Seconds 
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Figure No. _2~ 

DYNAMIC DIRECTIONAL STABILITY 
'Yi'-100 A. USAF No. 52-575'*: 

Powe r Configurat'ion (A/B off} 

I 
. ' 

'TRIM C6NDITIONS 

CAS 475 - ~jlots Altitude 10, 500 feet 
CG 31 1 _yo MAC Weight zz. 900 Jbs 
A ve N2 9550 RPM Ruddex:_~_o.s ... Q. 5 degrees Rt 

L. Aileron Position 0 degrees 

No external stores attached 

Bank 

' Indicated 
~-- -----;--

Sideslip 

Rudder Pos. 

N6te: Respopse obtained with pilot 
attempting to damp oscillations as 
rapidly as possible. 
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Figure No. 71 

DYNAMIC DIRECTIONAL STABILITY 
YF-100 A~ . USAF No. 52-5754 

Power Coniiguration {A/B off) 

TRIM COND!TIONS -

~nots Altitude .. 10, 500 feet CAS . 475 
CG. 3L 1 
Ave N29550 

/o MAC Weight~Z.. 900 1bs 
RPM Rudder Pos. _~_degrees Rt 
Aileron Position _ _o_degrees 

1 2 

L . 
No external stores attached 

3 4 5 

Time - Seconds 
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Sidesiip -
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DyNAMIC DIRECTIONAL STABILITY 
YF-lOOA.. USAF_ No. 52-:.5754 

Ppwer Approach Cqn.figuration Controls Free 
' ' -

10 

0 

1~ 
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0 

'5 
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0 
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40 

20 

0 
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40 

TRIM CONDITIONS 

!:AS 164 knots Altitude 2, 900 feet 
CG J0.4 ~, C?,.joMAC ·Weight21,3Q..Q_lbs 
Ave_N.2 9240 __ RPM · Rudder Pos ... ..2......1.degrees Rt. 

L. Aileron Position,_ 0. 5 degrees Up 

No external Stores attached 

/- ""'---

LJ\ 

j .... 

u ' 1 ' 2 . 3 4 ' 5 

Time - seconds 
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DYNAMIC DIRECTIONAL STABILITY 
YF-100 A, USAF No. 52-5754 

Power Approach Configuration Controls Free 

TRIM CONDITIONS 

!:AS 164 knots Altitude .9 .. 900 ,_feet 
CG 30,4 °/o MAC Weight 21, JOO.lbs 
Ave N

2
_9240 __ RPM Rudder Pos. 2. 3 degrees Rt 

L. Aileron Position..Q.....2_degrees Up 

"-.___./ 

No external stores attached · 

Bank 

~ 
'Indicated · 
siaesHi>-

Rudder Pos. 

1\ I 

v 

. I Rudder force 

' vv 

v 
0 ~ 2 3 4 5 6 7 8 9' 

Time- seconds 
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Figure No. 74 

DYNAMIC LATERAL STABILITY 
YF-100 A, USAF No . 52-5754 

Power Configuration (A/B On) Controls Free 

TRIM CONDITIONS 

CAS.__ill.-.-~nots Altitude ,.,j_~..)Q.Q_feet 
CG _2:.9 .. ~.2. . ·····-- / oMAC Weight'. 21 .. , .. 8.9.0.~--lb s 
Ave N

2
_9.Q].Q_RPM Rudde r Pos. _ __ Q_deg . 

L. Aileron Po s . .. .Q .•. :LDegrees Up 
~"rternal stores attached 

--~ Bank 

Indicate d 
Sides lip 

'- -· ..... ....- __ .. 

L. outer ail. 
0 -~-~--------~--------
5 

4 0 

20 

\!:: 40 
Q) 

....:l 
o;:-----::1----rz --3-.-----4r------r5---6r--7-·---8--- ·- 9 
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DYNAMIC LATERAL STABILITY 
YF-lOOA, USAF No. 52-5754 

Power Configuration (A/B On) Controls Free 

CAS 
CG 

Ave 

10_ 

TRIM CONDITIONS 

274 knots Altitude -±~~ .~Oj)_ feet 
~~ oj 0 MAC Weight_f.L_~O lbs 

N
2 

-2..Q..lQ..__ RPM Rudder Pos~O_deg 
L. Aileron Position_Q_J_degrees Up 

No external stores attached 

0 +--+-----------------------------------------------
10 

20 

30 

40 

50 

5 

------Bank 
/ 

0 
~I Sideslip transmitter inoperative 

+-------------------------~---

5 
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5 L. outer ail. 
0 -- ---- .... ----
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Figure No. 76 

DYNAMIC LATERAL STABILITY 
YF-lOOA, USAF No. 52-5754 

·Power Configuration (A/B on) 

TRIM CONDITIONS 

CAS 274 knots Altitud~ 45,300 feet 
CG 29. 5 -oj 0 MAC Weight 2l. 800 lbs 
Ave N

2 
9070 RPM Rudder Pos. _Q_deg 

L Aileron Position 0. 4 .4egrees Up 
No external stores attached 

Bank --------
1 Indicat ed 

0 -t• -=~::::::::::::::::::::----::::::===---~::::::::-----===---i-d_e_s_li.:_p~------------

5 

10 

5 

0 

5 

40 

20 

0 

20 

40 

0 1 2 

outer ail. 

Note: Response obtained with pilot 
attempting to damp oscillations as 
rapidly as possible 
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D '!NAMIC LATERAL STABILITY 
'. t-'- 100A, USAF Nc. 52.-' 1'{54 

Power Configuration .(Af.J on) 

-
TRIM CONDITIONS 

CAS _27,1_ l~nots Altitude 4:i..LJQQ .. feet 
CG ~2 o / 0 MAC Wei ght ·-2J-8.QO. lbs 
Ave N

2 
9070 RPM Rudder Pos. _O_deg 

L. Aileron Po s ition__.9_._1. degrees Up 

0 1 

No external stores attached 

Ba nk 

]J,.il<.' dled 
~; ,, 1,·:.; lip 

L. outer ail. 

Not e : Response obtained with pilot 
attetnpbng to damp oscillations as 
rapidly as possible. 

atl. force 
""-----===---D... \~/....-..----=--~~ .... .,._=~=---- -
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J:igure No. 78 

DYNAMIC LATERAL STABILITY 
YF-lOOA, USAF No. 52-5754 

Power Configuration {A/B Off) Conlrols Fb.:c 

TRIM CONDITIONS 

CAS --:'"17.5.___ .k n uu Altitude~ . .t0 500 ._ Jeet 
CG _ 30 .2...._ _ _ 0/o MAC Weight_2..2 ~.}' Cl 0 lbs 
Ave N 2 _.9.550 RPM Rudder __ :e_os _Q...2_ degrees Rt 

L. Aileron Pos. __ Q_ degrees 
No· external stores attached 

---__..._-.---~ 

/~------- Bank 

. .....----... , __ 
Indicated 
Sid es lip 

----------------------

~~-- L. outer ail. 

!\ 
v 

0 l 

a il. force 

2 3 4 5 

Time - Sec onds 
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Figure No. _1:L 

DYNAMIC LATERAL STABILITY 
YF-lOOA, USAF No. 52-5754 

Power Configuration (A/B Off) ~ontrols 'Free 

TRIM CONDITIONS 

CAS 475 knots Altitude _)._~.Q..Q_ feet 
CG _lO,..~_.,?_ 0/ o MAC Weight ..Zk..,?J)_Q ___ lb s 
Ave N2 . ..2..25Q RPM ,. Rudder Pos. 0, 5 degrees Rt 

L. Aileron Pos. _O_degrees 
No external stores attached 

Bank 

Indicated 
Sideslip ------- - ·-------

L. outer ail . 

ail. force 

1 2 3 4- 5 r-- 7- -s-

Time - Seconds 
APPENDIX I 

1 21 



AF Technical Report No. AFFTC 53-33 

~ 

l b.O 
Q) 

"d 

+' 
· ....:~ 

'"d ~ G.lll. 
+';:t 
~I,Q bO 

..... Q) Q) 

'"d"d "d 
~ .sea 
,, 

L ., 

Ci ... 
Q) ~ 

8 If tlO 
• Q) 

j~"d 
::> 

.!; 

~ 
Q) 

0 ... 
0 

c.. 
R 

I,Q 

0 ~ 
... 
Q) 

..... 
•.-4 

~ < 
~ 

10 

0 

10. 

5 

0 

5 

10 

5 

0 
~ 

5 

10 

40 

20 

Figure No. · 80 
I -------

DYNAMIC LATERAL STABILITY 
YF.:.lOOA, USAF No. 52-5754 ,. 

·Power .Configuration (A/B oiif' 

:tRIM CONDITIONS 

CAS ..f12.... .knots . Altitude 10,500 feet 
CO .-..l9~/o MAC Weight. 22, 500 Hbs 
Ave N2 ..2.§.2Q_RPM Rudder Pos .-.0.-i.Degrees Rt 

L. Aileron Position _Q_ degrees 

No external stores attached 

====-- --
Bank 

Indicated 

..- -- "'Side s11p--

A L. outer ait. 

Note: Response obtained with pilot 
atterr.pting to damp oscillations as 
raP,idly as possible. 

0 A aU. force 
~~v~----------~-------------------------------
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Time - Seconds 
APPENDIX I 

122 

6 8 9 



'AF T e chnical Report No. AFFTC 53-33 

11:1 

~ 

10 

0 

10 

·~ 40 
~ 

20 

0 

20 

40 

~ · 
~ 

0 

fl. 

Figure No. ~-­

DYNAMIC LATERAL STABILITY 
YF-100 A, USAF No. 52-5754 

Power Configuration (A/B off) 

T!{.IM CONDITIONS 

CAS 475 knots Altitude 10,5 00 feet 
CG 30.,5 °/o MAC Weight 22.500 1bs 
Ave l'{l QSSQ.__RPM Rudder Pos, 0. 5 ,degrees Rt 

L. Aileron Pos._Q_degrees \ 

No external stores attached 

~----------------------··----------·--------

Indicated 
Side·slip 

'L. outer ail. 

Bank 

Note: Response obtained with pilot 
attempting to dar:np oscillations as 

· rapidly as possible 

vv == ;;,'!j) fQrGe .=:;c:.;& 

1 2 3 4 5 

Time .. Seconds 
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DYNAMIC LA 'J·ERAL S ' l'AB ILITY 
YF- l OOA, USAF No. 52-5754 

Power Approach Configuration Controls Free 

T RH,I C 0 NDI TIONS 

lAS 164 knots Altitude 9, 900 feet 
CG --30.5 °/o MAC W· igh t IT, 200 lb s 
Ave N2 92 40 RPM l '~tdd ·r Pos. 2. 3 degrees Rt 

L. Ail eron Position -~degrees Up 

No external stores attache d 

10 
Bank. 

0 r __ .... .. ·---··"··----· ... , -
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Sideslip -----0 
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DYNAMIC LATERAL STABILITY 
YF-lOOA, USAF No. 52-5754 

Power Appro;:~.ch Configuration Controls Free 

TRIM CONDITIONS 

LAS 164 knots Altitude 9.900 feet · 
.CG 30.5 ° / o MAC . W:eight 21. ·200 lbs 
Ave N2 9240 RPM Rudder Pos. ~_J_ degrees Rt 

· L. Aileron Position 0. 5 degrees Up 

No external stores attached 

10 . 
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Figure No. 84 

ADV ER SE YAW 
YF-lOOA, USAF No. 52-5754 

Power Approach Config. 

TRIM CONDITIONS 

I:AS 167 knots l . ' d J 0 400 f A tltu e _ .: _.t_ ____ eet 
CG 31. 4 ___ ., .. 0/oMAC Weight .23 • 000 .. ,_ . lbs 

L. O~ter Ail. Pos_Q_ _ Rudder Pos~_eft 

No external stores attached 

LEFT ROLL 

NOTE: Dotted line indicates 
sideslip angle transmitter partial y 
inoperative 

,~, 

I I 
I I ,.. ~ 

Indicated 
Sideslip i ... ~ ' 

.... , 
' \ 

\ 

I 
\ 

\ 

Rate of Roll 40 o/ sec -

Ba k Angle Transmitte 
A g inst Stops 

_Rj:G~T ROLL 

' 

,. Bank Angle 
./Transr'r.itter 

Against Stops 

Bank 

Rate of Roll 65 'icc 

' I I d " · , ,/ ' n 1cated 
... _-Sideslip 

Note: Rudde r PedaJ.s Fixed • 

L. Outer Ail e ron 

Rudder t---.......;R;;.,;.;.;u;..:;d;..;.d:.:e!_ ___ f- t--1,_.....-------

7 
--~IL, Outer Aileron 

rr--- .---- r-- --.----....---
0 1 2 3 4 

Time - Se conds 
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ADVE:KSE YAW . 
Y F • 1 0 0 A, USAF. No. 52-5754 

Power Approach · Configuration 
' . ' . 

TRIM CONDITIONS 

l_;AS 161 knots Altitude .!..Q.JOQ_ feet 
CG _)J..d.... .. 0 /qMAC \veight -f.~OO __ lbs 
Rudder Pos • ...Z..:.left ; L. Outer ,Ail. Pos ._()_ __ 

No eXt~rnal .s.tores attached 

LEFT ROLL .RIGHT ROLL 

60 Note: Dotted •Line Indi<;:ates Side­

50 

40 I 

30 

2 

1 

. slip Angle Transmitter-. ·· · 
Partially rnoperative . I ' ·: 

,;, 

Indicat.ed . 

; ·Sideslip 
.,' ~--~, , . 

" . ' \ 

' \ 
rate of ' roll: 53~/~ec 

: 13ank angle . trans mitt 
against stops 

Time · - . Se'conds 
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"......... . 
.. M~~ rate of roll 

' · 72 .. /sec 

Note: .Rudder used to .keep turn 
indicato.r ball in . center. 
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· Figure No. 86 
·' 

ADVERSE YAW 
YF-IOOA, USAF No. 52-5754 

Power Configuration(A/B• Off) 
.. TRIM CONDITIONS 

CAS 245 ~ knots Altitude 45000 feet 

CG 30,6 .. 6/o MAC Weight?Z. 5QO lbs 
Rudder Pos.Z,!..left,. ___ , . L. Outer Ail. Pos •. 5• Dn 

No external stores attached 
LEFT RO~L 

Max. rate of roll 
·140 •/ sec 

·Bank 

·RIGHT ROLL 

Bank Angle 
Transmitter Against 
Stops 

I 
Bank 

v 
Max. rate of roll 
1751··/ sec 

Note: Rudder Pedals Fi!lced , 

Bank Angle Transmitter 
Against Stops 

Rudder 

Time - Seconds 
APPENDIX I 

1 z·s 



4i ..... 
~ 

R 
< 

AF Technical Report No. AF.E'TC 53-33 

'2) 
' 

~' 
) ~ ol 60 

so 
40 

+I 

.d 30 
~ -

d) ~ 20 
....... 
tl()IA 10 

• R IU 

~ <~ 0 
~ 

bO 
~ II) 

A RO 10 

i fd 
~ 

' . ~ · ~ 20 
. 1 
' I' I ~ 30 

' 
~ 4Q 

50 

60 

Figure No. 87 

ADVERSE YAW 
YF-lOOA, USAF No. 52-5754 
Power Configuration (A/B Off) 

TRIM CONDITIONS 

CAS 244 knots Altitud6..i.5Q.Q..Qfeet 
CG 30.6 ... _.0/oMAC Weight22500 lbs · 
Rudder Pos • .2.::,left__ L. Outer Ail~Pos._~ 

No external stores attached · 

LEFT ROLL __ RIGHT ROLL 

\ 
\ 

Max. Rate of Roll 
145°/sec 

Bank angle transmitter 
-against stop1 

Bank 

Max. rate of rol 
18~ co/ sec . 

. Indicated 
S£ae.anp-

Note: 'Rudder used to keep· turn 
indicator ball in centj r. 

Bank gle Transmitter .e.-

Against Stops 

Rudder · 

1 z 3 4 0 

Time - Seconds 
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Figure No. 93 

MAXIMUM ALLOWABLE DEFLECTION 

AILERON ROLLS 
YF-lOOA, USAF No. 52-5754 
Power Configuration(A/B On) 

TRIM CONDITIONS 

CAS 278 knots Altitude 45. 000 feet 
CG 31.4 __ ---~/oMAC Weight 23.000 lbs 
Rudder Pos • .L..i: left L. Outer Ail. Pos~ Dn 

No external stores attached 
LEFT ROLL RIGHT ROLL 

Max. Rate of Roll 
145 °/ sec 

laank Angle Trans­r mi tte r Against Stops 

r< 

Bank 

Max. Rate of Roll 
192°/sec 

-l:IQ1E; Rudder Pedals Fixed 

Bank Angle Transmitter Against 
Stops 

Aud.aa.r 

-s 
Time - Seconds 

APPENDIX I 
135 

Rudder 

I 
2 



AF Technical Report No. AFFTC S~-33 

15 

..... 
10 

,..Q 
bO 

4) ~ 4) 
...-4 

5 bO ..... ...-4 
~ bOtll "t1 · Q 4) 

4) < til ..:1 ~ 4) 

... 4) 
0 

< 4) 

n:! ll. 4) 
1-i 

-~ •...C 1-i ~~ 
'ij 1H bO S::Q .s · 4) 5 Ill :o..-

~ 
"d ib 

10 ~ 
•...C ~ ~ Ul 

15 

Q ' 20 
0 ...-4 

~ •...C ... •...C ... ~ 15 < 0 •...C 
~ 10 1-i ~Q til 

0 til 5 
4) 4) 

~ 4) .,.0 
4) p g 

1-i ~ 0 O . ...c 
4) 4) 

5 
... 

"d Q •...C 
... til 

"0 10 ~ 0 

::s ... 4)~ 

~ ~ 15 ...l p. 

...l ::> 
20 

.Figure No. 94 

MAXIMUM ALLOWABLE DEFLECTION 
AILERON ROLLS 

YF-IOOA, USAF No. 52-5754 
Power Configuration(A/B On) 

TRIM CONDITIONS 

CAS 538. 5.._ knots Altitude I 0, 5QQ Js:et 
CG 30.4 ~/o MAC Weight 24, OOQ :lbs 
Rudder Pos.a.l).__ L. Outer AiL Pos.~ up 

No external stores 'attached 
LEFT ROLL RIGHT ROLL 

Bank Angle Bank Angle 
60 Transmitter inoperative Transmitter inoperative 

50 

30 

20 

10 

0 

10 

20 

30 

40 

50 

60 

15 

10 

5 

0 

5 

10 

15 

0 

Max. rate of roll 
144°/sec 

NOTE: Rudder Pedals Fixed 

Rudder 

I 2 3 

L. Outer 
Aileron 

4 0 

Time - Seconds 
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YF100A USAF, No~ 52-5-754 

Three-View Drawing 
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Operational Limitations 

Fuel System 
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Control System Diagrams: 
Stabilizer 
Aileron 
Rudder 
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7 

8--9 
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11 
12 

I. Photographs 
Front View 13 
Left Front View 14 
Left Front View(canopy open and ladder attached) 15 
Left Side View 16 
Rear View 17 
Right Rear View 18 
Right Side View 19 
Front View (tanks on) 20 
Left Front View (tanks on) 21 
Rt. _ Rear View (tanks on) 22 
Rear View (tanks on) . 23 
Cockpit (Instrument panel and left and right console) 24 
Slats open and closed 25 
Spet:rlbrake open and closed 26 
Oil cooler door open and closed 27 
Surge bleed valve door open and closed 28 
Stabilizer full nose up and full nose down 29 
Parachute door open and closed 30 
Exhaust nozzle open and closed 31 
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B. DIMENS10NS AND DESIGN DATA 

The following dimens ions and design data were ob_ta1ned from North American 
Aviation Incq Report No's NA-53-439 and NA-51-857. · 

Wing 
Area 
Span 
Sweepback of 25 per cent element 
Aspect ratio 
Taper r atio 
Mean aerodynamic chord 
Fuselage station of 25 per cent 

~w(WP -23. 00) 
Dihedral angle 
Incidence angle of root chord 
Incidence angle of tip chord 
Airfoil sections~ root and hp~ 

2. Ailerons 

NACA 64A007 (parallel to 
plane of symmetry) 

(Flat sided type} 

...., 
376. 02 ft. 

36. 58 ft. 
45° 

3.56 
• 30 

135.93 

301. 97 oo 
oo 
oo 

Area (aft of hinge line)$ each 19.32 sq. ft. 
Area moment (normal to hinge 

line) 41.51 cu. ft. 
Span 93.67 in. 
Spanwise location, inboard end • 323 ~/2 
Spanwise location, ~illaoard end • 750 bw/ 2 
Ratio of aileron chord to wing chord • 250 
Deflection, maximum 15 o up, 15 ° down 
Irreversible hyd.ra:ulic boost and 

artificial feel 
Aerodynamic balance none 
Static balance internal, lead weights 

3. Leading Edge Slats 
Span, equivalent 152. 52 in. 
Segments 5 
Spanwi se location, 1nboard end • 246 bw/ 2 
Spanwise locahon» outboard end • 941 bw/ 2 
Ratio of slat chord to wing chord 
(Parallel to F .- R. L.) . ·200 
Rotation» maximum 1 0 o 

Center of rotation(measured in 
plane containing 13 per cent 
element line, downward from and 
normal to W. R. P.) 263 per cent slat chord 

APPENDIX II 
3 



AF Technical Report No. AFFTC 53-33 

4. Horizontal Tail 
Area 
Span 
Sweepback of 25 percent element 
Aspect ratio 
Taper ratio 
Mean aerodynamic chord 
Fuselage station of • 25Cw(WP 

-28. 97) 
Dihedral angle 
Airfoil sections, root and tip~ 

NACA 64A007{parallel to 
plane of symmetry) 

5 . Horizontal stabilizer 

9 9 0 0 0 sq. ft. 
18 0 78 ft. 
45° 

3.56 
• 30 

69.72in. 

479.64 
oo 

Area 67. 35 sq. ft. 
Area moment {normal to CL 

rotation) 337. 36 cu. ft. 
Deflection, maximum 5o nose up, 25 ° nose down 
Axisofrotation W.L. -22 F.S. 485 
Irreversible hydraulic boost and artificial feel 

6. Vertical Tail 
Area {excluding dorsal fin) 39. 84 sq. ft. 
Span~ unblanketed 7. 46 ft. 
Sweep of 25 percent element 45 o 
Aspect ratio I. 49 
Taper ratio • 30 
Mean aerodynamic chord 66.08 in. 
Fuselage station of 25Cv{WP 

57.63} 488.70 
Airfoil sections v root and tip~ 

NACA 64A007(parallel to F. R. L.) 

7. Vertical Fin 
Area{excluding dorsal fin) 
Area of dorsal fin 
Span, unblanketed 
Offset 

8. Rudder 
Area {aft of hinge line) 
Area moment (normal to hinge 

line) 

APPENDIX II 
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Span s. 77 ft. 
Spanwise location, inboard end 
Spanwi s e location, outboard end 
Ratio of rudder chord to vertical 

• 031 bv 
• 804 bv 

tail chord 
Deflectionp maximum 
Aerodynamic balance 

9. Fuselage 
Side area (total) 
Length(afterburner nozzle 

closed) 
Depth over canopy, maximum 
Width, maximum 
Fineness ratio(afterburner 

nozzle closed} 

10. Speed Brake 
Area, surface 
Deflection, maximum 
Fuselage station of hinge line 

(WP -41. 00) 

• 200 
20 o L, 20 oR 

Overhang.ingp unsealed 

277. 86 sq. ft. 

45.03 
76.50 
67.00 

7.75 

14. 14 sq. ft. 
50 ° 

223.75 

11. Total Surface Area of Clean Airplane 1519.60 sq. ft. 

12. Total Frontal Area of Clean Airplane 57.34 sq. ft. 

13. Landing Gear 
Main gear tire size 
Nose gear tire size 
Hydraulic steering 

30 X 8. 8 
dual 18 x 4. 4 

Nose gear steering angle 

14. External Sto~I"es 
2 7 5 gallon drop tanks 
Length 
Diameter~ maximum 
Fin incidence 

APPENDIX II 
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C. OPERATIONAL LIMITATIONS 

1. Structural design gross weight at combat 
radius (clean aircraft) 

2 . Des ign load factors at (1 above) for 
symmetrical flight are: Positive 

Negative 

Note ~ because structural integrity tests have not 
yet been made on the YF-lOOA aircraft , 
limit load factors for Phase II tests were 

23 9 996 lbs. 

+7. 33 
-3.33 

given by the contractor as: Positive +5 
Negative -2 

3. Maximum structural design flight weight 
(external tanks) 

4. Design load factors at (3 above) for 
flight are: 

Flight test load factors: 

5. Maximum take-off weight 

6. Minimum flight weight 

7 . Ground load factors: 
De sign landing weight of 
Main gear 3. 0 
Nose gear 3. 0 

8. Limit airspeeds 

symmetrical 
Positive 
Negative 
Positive 
Negative 

(a) Clean aircraft above 3, 000 feet 
(b) With external fuel tanks above 

3, 000 feet 

Note: limit speed allowed for flight test was 

9. Most forward aft cg position possible in flight~ 
Clean 

Fwd. 29. 5 per cent of MAC 
Aft 35. 5 per cent of MAC 

D. FUEL SYSTEM 

28 ~ 561 lbs. 

+6 
-3 
+4 
-2 

28,561 lbs. 

19, 448 lbs. 

22, 205 lbs. 

700 knots 

600 knots 

625 knots !AS 

l. Main system (internal). Fuel is supplied to the engine from five bladder 

APPENDIX II 
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cells interconnected to form three tanks with capacities as follows: 

a. sump tank (forward cell and underwing cell) 
b. intermediate tank (left and right intermediate cells) 
c. aft tank 

total capacity 

2. ~ernal fuel system: 

417 gal. 
2Z1 gal. 
119 gal. 
757 gal. 

Provisions are made for the installation of a Z75 gallon droppable combat 
fuel tank beneath each wing. 

total capacity 2 tanks 550 gal • 

. , E. POWER PLANT 

F. 

PRATT and WHITNEY XJ57 -P7 ENGINE 

Power Conditions 

Uninstalled maximum rating 
with afterburning 

Uninstalled military rating 
without afterburning 

Installed maximum ratin~ with 
afterburning (9, 495 rpm) 

Installed military rating without 
afterburning (9,495 rpm)* 

Thrust 
lbs 

13, 200 

8,450 

IO,ZOO 

6,800 

:·~ 

1.98 

. 86 

2.Z 

.91 

* rpm values are based on a compressor inlet temperature of 15 oc. 

WEIGHT AND BALANCE 

Flight Ba. * SlC Crew Other Gross Wt 
no. Weight-lbs lbs lbs lbs 

1-27 Z5,169 200 0 Z5, 369 
Z8 25,16~ zoo 2fJ Z5,393 
29 23,06 200 z4D Z3, Z86 
3.0 ZZ,49~ zoo 24D ZZ,714 
31-33 Z5,169 200 24J Z5,393 
34 25,169 200 0 25,369 
35 25,169 200 24-J 25,393 
36 25,169 200 0 25,369 
37 Z.5, 169 200 40~ 25,769 
38-39 Z5,169 200 424@ Z5,793 

CG ' '** 0/o MAC 

31.9 
3Z.O 
3.1. 8 
31.1 
32.0 
31.9 
32.0 
31.9 
3Z.Z 
32.4 

* Includes test instrumentatio~ 1289 1bs bal1ast1 7f,7 gallons of fuel and 5. 5 
gallons of oil. 

APPENDIX IT 
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**CG computed w1th gear up; add 0.1 percent M!AC for gear down percent MAC. 

(!) Drag chute and deploy cable. 

® Partial fuel load. 

~ Two empty 275 gallon external fuel tanks. 

@) Two empty 2 7 5 gallon external fuel tanks and drag . chute and deploy cable. 

G. TEST INSTRUMENTATION 

Complete instrumentation for performance and stability and control was in­
stalled in the test aircraft by the contractor. All instrument calibrations were ac8-
complished by the contractor. The calibrations on several of the more critical ln­
struments were checked by the AFFTC Instrumentation Branch. The following in­
struments were used for the Phase II tests: 

1 • Pilot 1 s panel: 
Airspeed 
Altimeter 
Free air temperature 
Engine rpm (high pressure} 
Exhaust gas temperature 
Sideslip angle 
Fuel quantity (forward cell) 
Fuel quantity (intermediate cell) 
Fuel quantity (aft cell) 
Accelerometer 
Engine fuel counter 
A/B fuel counter 
Tail pipe nozzle position 

2. 35 mm Photorecorder: 
Airspeed 
Altitude 
Free air temperature 
Engine fuel counter 
A/B fuel counter 
Aft fuel cell quantl ty 
Engine rpm (high pressure) 
Engine rpm (low pressure) 
Tailpipe temperature 
Tailpipe total head pressure 
Compressor inlet total head pressure 
Fuel pressure at outlet of A/B control 
Slat position 
Vertical accelerometer 
Clock 
Oil cooler duct flap position 
Nozzle position light 
Surge bleed valve pos1tion lights 

APPENDIX II 
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3. Eighteen channel Oscillograph: 
Normal acceleration 
Horizontal stabilizer position 
Longitudinal stick position 
Left aileron position (inboard) 
Left aileron position (outboard) 
Rudder position 
Longitudinal stick force 
Aileron stick force 
Rudder pedal force 
Speed brake po$ition 
Horizontal stabilizer trim actuator position 
Angle of bank 
Angle of attack 
Sideslip angle 
Photorecorder and pilot correlation trace 
Nose wheel lift-off 
Power control lever position 

APPENDIX II 
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SLATS OPEN 

SLATS CLOSED 
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SPEED BRAKE CLOSED 
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OIL COOLER DOOR OPEN 

OIL COOLER DOOR CLOSED 
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SURGE BLEED VALVE DOOR OPEN 

SURGE BLEED VALVE DOOR CLOSED 
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- . / 

-·-··run 1"'-'111_;;.-

2~)7~; 4 ( 

STABILIZER FULL NOSE UP 

STABILIZER FULL NOSE DOWN 
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DRAG CHUTE DOOR OPEN 

DRAG CHUTE DOOR CLOSED 
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APPENDIX ill 

FLIGHT LOG AND ORIGINAL DATA 

YF -100Ap USAF No. 52-5754 

Page No. 

Flight Log 

Original Data (corrected for instrument error) 

Take-Off Profiles 

Landing Profiles 

APPENDIX ill 
1 

2--4 

5--21 

22--28 

29--34 
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Flight 
No. Date 

1 9-3-53 

2 9-3-53 

3 9-4-53 

4 9-4-53 

5 9-4-53 

6 9-4.-53 

7 9-10-53 

8 9-10-53 

9 9-11-53 

10 9-11-53 

11 9-11-53 

12 9-11-53 

Flight 
Time 

:58 

:38 

:28 / 

:4 7 t./ 

:40 

:17 

:54 

:30 

:30 

:22 

:27 

:23 

FLIGHT LOG 

Pilot 

Captain Hopkins 

Captain Hopkins 

Captain Hopkins 

Captain Hopkins 

Captain Hopk;ins 

Captain Hopkins 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

APPENDIX ill 
2 

Tests 

Military power check climb, 
Max. level flight speed at 
45, 000 feet. 

Max. power check climb, 
airspeed calibration at 40,000 
feet. 

Performance T. 0., airspeed 
calibration by tower fly-bys. 

Performance and stability T. 0., 
Dynamic longitudinal, lateral 
and directional stability in the 
power and power approach con­
figuration at 10, 000 feet, max. 
CL landing. 

Performance and stability T. 0., 
max. power climb, speed-power 
at 41, 500 feet, airspeed cali­
bration. 

Flight aborted due to engine 
malfunction. 

Military power check climb, 
speed-power at 41, 500 feet, 
Max. speed points at 35,000, 
Stalls at 35, 000 feet. 

Stability T. 0., Max. power climb, 
Maneuvering flight at 45 ; 000 feet. 

Performance and stability T. 0., 
Maneuvering flight at 10,000 ft, 
stalls at 10, 000 feet. 

Performance and stability T. 0., 
Speed-power at 11, 500 feet. 

Speed-power at 25, 000 feet. 

Stability T. 0., max. speed at 
35, 000 feet, max. "gill super­
sonic diving turn at 35, 000 feet, 
Static thrust run. 
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Flight 
No. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Date 

9-12-53 

9-12-53 

9-12-53 

9-12-53 

9-13-53 

9~13-53 

9-14-53 

9-14-53 

9-14-53 

9-14-53 

9-14-53 

Flight 
Ti me 

:20 

:54 

:40 

:42 

:31 

:40 

:34 

:25 

:31 

:24 

:29 

:27 

Pilot 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Captain Hopkins 

Major Yeager 

Lt. Col. Everest 

Lt. Col. Everest 

Major Murray 

Lt. Col. Everest 

Lt. Col. Everest 

APPENDIX ill 
3 

Tests 

Maximum speed at 2500 
feet, longitudinal trim 
change with dive brake 
opening, stability and per­
formance landing. 

Performance T. 0., long­
itudinal trim change, per­
formance landing, perfor­
mance T. 0. (Mil. power), 
performance landing. 

Performance T. 0., Com~ 
parative performance with 
F-86-E. 

Speed-power at 25, 000 ft, 
Stalls at 35, 000 ft. 

Max. power check chmb, 
Dynamic longitudinal, Lat­
eral and direction stability 
at 45, 000 feet. Stalls at 
45, 000 feet. 

Max. power climbs. Static 
longitudinal stability at 
35D 000 feet. 

Familiarization flight. 

Performance T. 0., max. 
power climb. Max. speed 
at 50,000 feet. Dive. 

Max. power climb. Dive. 

Familiarization flight. 

Max. power climb. Aileron 
rolls at 45, 000 ft. Dive. 

Max. power climb. Max. 
speed at 51,000 ft. Dive. 
Performance landing. 
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Flight 
No. Date 

25 9-14-53 

26 9-15-53 

27 9-15-53 

28 9-15-53 

29 9-15-53 

30 9-15-53 

31 9-15-53 

32 9-16-53 

33 9-16-53 

34 9-16-53 

35 9-17-53 

36 9-17-53 

37 9-17-53 

38 9-17-53 

39 9-17-53 

TOTAL 

Flight 
Time 

:04 

:40 

:30 

:19 

:13 

:03 

:28 

:29 

:27 

:23 

:45 

:28 

:20 

:25 

:57 

19 :42 

Pilot 

Lt. Col. Everest 

Major Stephens 

Col. Hanes 

Lt. Col., Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Lt. Col. Everest 

Maj. Gen. Boyd 

Lt. Col. Everest 

Lt. Col. Everest 

Captain Hopkins 

Captain Hopkins 

APPENDIX ill 
4 

Tests 

Night flight-- gear failed 
to retract~~flight aborted. 

Familiarization flight. 

Familiarization flight. 

Performance T. 0. Side-
slips at 10,000 ft. Per-
formance landing. 

Performance T. 0. Aileron 
rolls at 10,000 ft. Perform-
ance landing. 

Performance T. 0. Per-
formance landing. 

Night flight evaluation. 
Level flight acceleration 
at 20,-000 and 35,000 ft. 

Performance T. 0. Ail-
eron rolls at 10 8 000 ft. 

Static longitudinal stability 
at 10 ~ 000 feet. 

Max. speed at 50, 000 ft. 
Dive. 

Evaluation flight. 

Level flight acceleration 
at 20, 000 and 35, 000 feet. 
Static longitudinal stability 
at 10 8 000 feet. 

Evaluation of external tank 
installation. 

Speed-power at 25,000 ft. 
with external tanks. 

Speed-power at 25, 000 ft. 
with external tanks. 
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A F 'l'Prnnicr~l P. •nnrt Nn AFF'TC: r::;~ 1~ 

DATA CORRECTED FOR TNS 't'RUM~NT ERROR 

:Tpqt 
!Fii o-ht Nn 
IR,m No 
Alht,rl,. H't 

TAS l(,.,ntc 
loA.i' • o-r. 
IRPM lhicrn oress) 
I RPM /ln\1./ n-rP<u;: \ 
~_a11c::t r.:. ~ l'nrnn Or: 
IFtH"I TTsPrl 'F.ncr) :.. r.::~l 
11<';,.., I TT s Prl 'AIR) r.::~l 
IFtwl l<,ln\1./ r, nb I'\- r.Pr-r 
lni I rnnl P-r r.A E "" in I.R.J,.,.,rl V::~lvP Pn.c:Hinn 
IFtlf"l Wr>1rrht- lha/c:r;~l 
1Nn77.IP Pnsitinn 
ITi rn" . -s..,,. 
IPttn;;.~ulf)# A.,~. r-'1Au1 ... .1#1' 
~~ r-_ ...,._,, Wr -t. RS 

;~AA P~.S 

I 

I '1' p c.;t 

~~ hln ~un Nn 
AIHt11rl,., • l<'t 

lr AS '"' Kl'ln1.c: 
IOAT .. or 
IRPM (bjgh Pl"PS>'I \ 
ln.P...M 11 o:w: p-r 'Q '\ 

IF.xh ::111 ~i1 G;~ s 'T' f'TYln - 0 r. 
[l;''nPl TT!-IPif (F.n cr \ • (';~ 1 
!Fuel lJsc>d AIR'\ - Grll 
IF11 •l Flnu.r (tnt;'lf\- GPH 
Oil CnnlPr caP - ;n 
IRl" -d V;)lVP Pnsitinn 
IF ,J Wr•lrYht - lbs I l!al 
Noz'l,Jf' Positinn 
~ • a.... 4a...: 6a w~ 

.F-IP C. ~ S Mfo/.1 
_£:t.ici!R A~ r P"'"" ....:..._. 

·ri'Ht 

r~t '1\J,.. 
IRu.ri' No 
I A 1 ti tml · .. . Ft 

1 11/\S • Knotq 
IOA'r o,~ 

In p }.1 I h i (T h D [" (' s s l 
IRPM flnw rn·p.c;s) 

li;;vh:ll ::>1 GiJS ·c,•I'Y'In - °C 
IF'nPI TT!'!Prl ll<:nn\ r.:ll 
[l<'lll·'l IT ... Nl lA i R'\ - r.::~l 
E.uc.LEJ~..o..tal \ · ~ GPl I 
kw Coot.L.~ A o ;..., 
lr\ll't•d V:1-l"' Pn.c:H.io.n 
rf.'" ·l w,·j..g.ilt - lhs ·gal 
II\Joz'11 • p;')<· Jtinn ' 

:J.!.o.-· . ...p,.,.,. flv~ G.4. Wr. 
U~ic.s-a CA5 hi PH 

(I..QCF.R I+.L"' ;::r 
~ · -

YF-100 USAF No. 52 .. 5754 

AIHS~E£L. CA~IBIPATLtJN&bw.rA J::.·y.IJy) 
3 3 J .J 3 ~ ~ 3 
I a 3 4- ;s-- ~ 7 B 

J9flJ zio.r .221?.") 2U!J 'Z :JfJO J't9JQ. 12140 iZJ.rtJ 
~,I':} l.d.9J- 4./Z..r' 3Di..r Z.SQ_ ~a l..s&J'"' 14.5".2 

·"' 

I 
[~.J't)7 !2 .. tJ~ ~~ ~(,/ .24.!:1" ~-IM4tJ 12.r'.lll 
~- ooa "-.8~ 

UP UP UP UP VP UP UJO LJ~ 

1/l/~.Jf!'~L} C/9~:1.~.11!!1~-.-roN ( AllfPLilJNE ~Y • ,.9y) 
2 z. z. 2.. ___z. 
1 ~ 3 <9- ...L_ 

I3'M 7~~ :59/,(j 1.~9.~..() ~~2S' ·~~4/J' 
LJ~r ~.D___._ ~~ Zil?.S 1.9~ .j - -.~r 

_, -:.zr -3.r. r· 

' 

oE: i!.JC. 100 j. tlS" 
. -zi..J.r 2.-1-9 2~/.J: 2..~9-""I ~~ 
~986j t3'1Ki.J :198?"2 !110. .eM!. I! 139'10S' 

A IIPS'P.t!r ..I!! A CttJ~~tPr:>A,.uJA.J (PA1~81tl) 
2. 
.r 

1"$'34/r 
JC:n j 

-?r . .r 

2-.!0 
22.(,,f 
[3q}&'.C' 

.s-
/ 

122.'7 
.d.2.3'C 
-17 

~-~~ 
~~.r.r 
4W"S 
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AF TPcbnHal I' ·oort No AFFTC::i '~-~3 

DATA CORRBCTED FOR INS't'RLf1\.U;NT EH.H.OR 
YF-~100 USAF No. 52 .. 57:54 

Test /.. .E 115 t.. .&'t I r;H r ..SP£&/) ~OW$~ (C.t. ~AAI) 
t:lE~~ u"":"'il""":' h-lt_J_\f\~o-------+--/-3__;:_:~-=~-=-~=-=..-:--=-::....;...:...:.....:fo 1 o 1" 1 D ~ ~ 1 ~ 

...,c;.__)"LJ•,o...,. .. .!:..,_:._c;-_n<JOiil.c/e.~~~~J._,.__ "'-...:.·~l'.~c;a.;~"):.o_·~i2M: .. ~1J.jot.ro_~~_i-""o'-+------' l.3:!:.i'lii.. L!f.iLM) JULJfn b nQ.a;o .... .-.u l~g•6 0 

------· --e-----+--+---1 

r-----------------,---------------------------------------~-f 

ITPst L.CV'EL ~/./,.;}IT S;C££0 POWJ!A (C/.&A/11) 
IFJuhtNr /4 I# /~ /~ ~ ~ /~ I~ 

AJ-'P ~NlJIX. J.TI 
7 



Aft~ 1'Pc.hnir <d P. ' nn rt No AFFTC: ::;,_ n 
DATA CORRECTED FOR 1:'\S 1 RLIM£!'1': L1\HOR 

ITPst 
l'h"""'liah1 Nn 
R1m No 
~1HI.P. , F't 
liAS Knntq 
:)AT ... Or, 

lRPM (hlf!:h n rt• s s) 
I R PM (I n 1"\"r"' Q Q ) 
~Ex.h.a.1Ls".Li.za s 'T' P m n 0 C: 
I F111-.J TJ R (' n ' Rn 0') ._ r.;ll 
~1 Tis •rl A /T~-\ r.::.l 
IFnPl Flnw- rtn1·o!"\ ~· GPH 
IO\ I Cnnl Pr r.AE - in~ 
Bleed ~alvP PrHdtinn 
E•lf•l W f'luht. ... Jbs I 11a.l 

1Nn7z1,.. P;::;s11inn 
TimP .. s •. ,... 
~1:.-"--L~~ J. i .-...., I iJ s. 

i 

Test 
!'!<'I nh t Nn 
:RulLNn 
Aliltllnf' - Ft 
TAS ·~ Knots 
OAT ... or: 
H PM (hi 1h nu• <.t.q \ 

nPM flo:w: press) 
IExhal!st Gas 'T'Pmn _ oc: 
IFuPI lTHPrl 'F.na \ • n;l1 
Fuel Use>d A/R') •• Gal 
FuPl Flnw- rf.nta.l) ~- GPH 
Oil Cooler. GAP .. 1n 
Rlr>c•d V;1.lvP Pnsitinn 

FJU>l w ··-iPht. ~ lbs I l!al 
~OZizl !.' Posi1 inn 
lTime -- St>.c. 
(';.;-DS~ w~ IIIII /.-1> .- /L'JS 

I 

T t'. ::it 
EligqL~f.o. 
[Kuli -No 

IAI titudf· F't 
llAS ~ Knnt,.:; 

!OAT. u.J.. 
IRPM lhll'h u r<-'Rf'l) 

IHPM (lnw ur'-'QQ\ 
IF.:M:"ha.ll ~! C~!"l • T , rnn 0(' 

IFu.P.J II !'I 'rl l•~n a ) r.::.l 
IF'uPI lls ·d {A •n') .. .wl 
E.llcl__F'low 0nL:J)) ~ GPH 
~LLC.a.o.l . .t.:.r .J a 8 E .. i n 
i.lll.L::.cJ.l~ I v e Po s i 1: 1 n n 
..t::l.l.c.l . ..W:.c.Lg.b.L..!- 1 h 8 / rt" l 
,C::fu .. L" l.s.!.....E:· • s 11 inn 
;r..wl. ·~ • .S.N· 
.G..i:j'-"·~ We.1o.A~ -J~ 

.,1 ._ ... l 
I 

YF~ 100 U.S~\.E._No 5L~5754 

t..£ V£...::: /'~ /&J!r SP£&/) ~OWEA {C~6AN) 
/I, -t 7 /~ 1-/.! /~ .2..A. 

...5' ~ 2. 
.3 ---

I ~ / --12 7 7.P.b lz79~/; 1.3 lj. 71Jt:J I ~ "" 9 1!'-" I.] i':l'.4.Q. ~H.!"ll l3.37L0 
/s-.s- ~ '?.2.5 l33..r .3 .I H. '."J Q../. .1" 317:.-r- 134~$' 

-::2/. .or- -.3.0 -~~ (J .~u£-r!J;,~- ·if~~ a 
8~91:) I$Zll!_ I9J!,t..s- ./P.J:L_ _Q_ "9P.I.. () 

L?S""S' Ia/~ .s-~ .1': ~ 's-7LJ:2_ ~l,;t£ $:'.2..U:. ..:!"'~70 
.ct9.r .i;./~- .J:"&_..S: !sao ,-;-~ e .5"" ./Q s-.e. .s-

' 

I--· 
/:9 .;;:;-

---- r----
.36_.!j.,Q ~':-· -~u~ ~~- .<3 "f_d_ l/8-ri/J-

~3 l)_._2. .t:JLL ~c~ ~ t!J 
C! c.. I--...co._ ~ c.. 

I b.~-~ 1.6.~3 16. 4i..E..S" ~-!ltU. ~4L~ ~-l-£p~ c c tJ __ c n 

·-----
1211_8'-0.. i&Jl~.rl) 12"Z.~zt> 2.~ IEJ?./.!10 -'!.i7iiJD i:l.R..oSD 

-

L&v.s~ I="L /t,;h' 'T SP~,t: t) Pow pI? I'".;;L.&AN) 
5 -~ j- "] -'£- 7 I-- I 
/ ~ / 

- - / .3 .:;> 

.(,l tJ 9 7t:J '"".2 3.3t.l ~n.Y_~Q_ WM71'J ~ "'-S'.;o L~.63C 
.;J t:Ja.s 27~ . .£. ~£~1fU~ bo~ .. .r zl. tr..s.-~~·4 1,1 
-/.r.-4" -21 l:v_Q_.!ii.f~ -~7 -22 -
9/3.~ IJ.'{- tj(j 'r#ilu 9o.~o Rfl$'.5 

br~.f.D ~Oil..£ ls"7.3C .f6..f"'..£. .~70/!J s11:6.t::1 -as- ~0 ~eo .-roo S' / t:J .5.30 -
/JQ.O /1:>7.£_ l'9o.a 2.7.4J,._ ~!-j- ----"¥-0 -9. 7 /. ~ ."r .?. '"" s..a .;f', ...: • .!1 -
c c. l!. "rt" c c c. 
~. ~tl .b. =112 ~.J1A ~.3k. i..f.IJ A _-r" h .. :;t A t. -~!1 

0 0 ·c. c.. c. t:J (' 

12.2270 .:J/AA.O l:!j_b.3.Q ~~.t:Q 1~9~/'J .2.1 'IS~ u~o 
1----- -1--· 

J.4 1/Ht. ~LI&H r SP.t:G f) pow.e~ (Ci.SA;V) 
2..0 

J 

14'-?.r$0 
12. ;>/...5" 
-.d!..A 

IR 9 7l'J 

is6'IS 
S' l' (J 

IJc3z. 
.r..~ 

c 
~.416.1"' 

-I) 

1.22060 
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..At.' Inbois;;Jl t ·~~Hl t:i:SJ, ~J.::J..::TC 5.)-33 

DATA CORR c.;c.,:r t.;D FOR TNS .J'h dMENT l~H.H.On. 

ITrst 
IFJ i r>h1 No 
lRu.n No 

--
~J ..11.ude ' El 
IA.S. ... Ku at s 1{5. 0 .. _j,_] ... I(; 

RPM (hirrh nrc·!; ~ ) 
I.RP.....M_{I~...t.'.:~--
.E.x.hal.J.£LGa_tL~.[L' U~J.L-· ~ 
IFH·llls,rl'~rHY). f.~-'11 
lFul"'l IT!Olr->rl A / f.,_·\ . _(_i..JJ 
IF11e·l Flm lt.a.ta.L)...::. {./_i'lL 
IOil rocder r~:e_ .. _. ul_, __ 
.fi.U:1·.1L Yall!e I~csitio.n _ _ 
.E.u.cl..~gbt .. Ibs,L g .J I 
f-it~~ 1 C' ec,~ i! li:ID ___ 

.:_u.y, r• ... S ~r . 
CJ-P.<:-" w ... .., ·~t: ., -- L~~ 

1 Tc..,t 
}<~-No., 
Jluii:.._No 
/\liil.llrl<' - F't 

LJAS Knn1~ 

~_M (b~~_p_r." ~ ~' 
lREM_(J.ruEL..p:r:e.s..s+-
F:xh a s.L.f'...taji_T..cm.p ~· °C 
V 1r>l li££>Sl 'F.nC7) • 'r.::~l 
F ud Tf8c>d A ! Tn .. G::~l 
Fuf>l FJow rtnt ::~])- GPH 
Oil Cooler GAP in 
Rlr>Prl V·lvP Proc:itirm 

Euc...LWeJgbt~ lbs/g:aJ 
N(HIZ!c Potlitinn 
ITinw '" Se_c 

·rl' ,, t 
.Eltg.hL~ (I 

Rur1 -No 
!Al4.tlld.L:... .. F t 
.A.S • Knots '0K9or. ltiEjyu I f P h n r l' ~ 8 ) 

~l UlW pt c·ss) 
I f•:...: b ;u 1 s I (~a.s.___I -. rn n .·or 
IFu · I Tis&·d (F:n.£1) •. r~:.l 
lFu '1 F ··~~~d {A 1 l'\~J.al 
l-'~liL ·J7Flow ~1.n.J.iJJ) • ~PH ' 
.J LU:..00..l.L'J' J ,j. p • . 
Ul.:.i!cLJLalvo· PcsJijnn 
Ll Lt ~t.g.ill .. lbs gaJ 

I !'{ :.L_~-~t· Pll ' :ltion ' 

fi.J I.L.: s.. -
I 

r---l 
~ .... 

YF'~IOO USAF No 52. S'l :J4 

L.£V6J. F~/6/17' SF'GG~ PoWSA (TANI<s) 

,3s:B~ ,.3., __ D~~J j.37_ .J9 .3., L,; ~ 

~-/.eo z.#'o4o :ifzru' l:i~p~;?~d.il~.ito li~1fOI? J~'lo 12~4'---1" 
...97'£ __ ~-P£_1,.29~ 3-'i ~~9 _ _._e2~ [Z~i.eos J79 
L6 ./!f.. _ ;o_~~- ~-+-.:-..:r -_/a- -l.d - .2..2. 

!=iu~- .'/.2_!:, q EJ 7.r._o· <t~~P t.P1!?_J.fl8..-Ps- 8.US:~j'-£L~~ 
~z~ ~.S.3e f..,?!.JC? ~.l.2J~~Le.~e7fr!..<.£~ -:2oo ~-s-
~-~.P....C . 1"?JQ.. s:.QP - <f=~..r -t~ ...... U£ #.30 ~0 

-- - __ _j_ . 
- ~ -- . - - L - ---- - - · -- . 

lz._H~-iz c ZB. (_~ZL ~~ f-_$" /fj~-~~.1. f. I ~~o.c 3P R. 9 .!J 1:. I 
_z ~-- !f1-'J1_. I?.~ f.- ~~- __?J....L_ __ f-OLL -~~ /,.2..!.. .2.. -~ -

~~1--~-:~i -~,-5;z,~-~-i :i:,a= -6~a-=~a_ _6.~-a "~.u_ 
f--0 _ _ _ Q_ 0 __ e, __ ~·-·· l'!.. c <!'..- c 

iz29co-12-zz~~ 121 7.=?" 2.L..!bfr;I23.1J~ D P2 9;.,.,12..~~ .2.2./70l2.s o.sc. 
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IFl i o'ht Nn 
IRun No 

DATA CORRECTED FOR INSTRUMENT ERROR 
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A F 'l'Prhnic <J ] n ., nnrt No AFFTC 53-33 
DATA CORRECTE D FOR I NS T RUMENT ERROR 

'TPHt 
'Fl i uht Nn 
'Rnn Nn 
AltihulP ~ Ft 

ITAS 111 Koni-c 
loA'T' ~ 0 r. 
IRPM {h i uh nress) 
I RPM llnUJ n ."'"P!':!': \ 
IF.y},,, , Q'i- r., 'Q rp.,.?"Yln - Or. 
IFn P1 TTQPil (F.no-\ ':.. G;:~l 
IFnPl TT!': P ri (A I R ') - G;:~l 
IF11Pl Flnw- ft nbn - GPH 
Inn l:nnl e:r GAP ~ in 
B.l.e.firt V ::.hr P PnQitinn 
IF11 Pl w.,. i <Yht ~ 1hH/u;:~1 
INn ?'?',IP Pn Ed tinn 
Ti rn P ·~ s;;,:(' 

·• 

I'T' PQt 
IF l i a h+ 1\Tn 
1Rm1 No 
-A lt-i t,r1 .,. ·~ Ft 

IT AS ~ K-nnt!'l 
lOA 'l' ~· 

or. 
IRPM (hi o-hnT"P"'"'' 
IRPM lln~ nT"P QQ\ 
IF. Yh::nlQ"t r,., ~ 'l'Prnn - or: 
IFn P 1 TJQ ., r1 (l<'n 0' \ - r.:::ol 
!Fuel Used 'A/B') ,.. Gal 
IFll p 1 -F'I OW" (t ota_,.) - GPH 
10;1 f."ooll"r bAP - in 
I"Rl P.,.ri V::.hrP PnQitinn 
IFn Pl W P i uh t . ~ lbs /g;;)J 
NoA:4 Zi l e PnQitinn 
l'ri rn P - SP~ 

i'l' P Rt 
[F1 i O'h t- 1\Tn 
!Ru n Nn 
IAlti t llrl P - Ft 
ITAS - KnntQ 
h A.,=.- ... Or. 
IRPM lhi a h nre.ss) 
IRPM flnwn-rPs's) 
I~Yh ;:}llQ.i r.::..3.....:c..e....-.-...-. oc 
IF'l! P 1 TTQ Pii7F.n n'' ~ r.:::o 1 
l~n P l TT QP il l A / f).') ~ G;:~1 
E:u.e..LEJow 0ota·] \ - GPH 
n; I Cool "' .,. {;A P in 
IRl l"l" rl V;:~lv p Pnsitinn 
IP-l.e] W l? iaht ~ lhs / u .:ll 
~l:~~ l P Pn !': itinn 
iJ:1.r•D"' . S P (" 

r--.. 
'--• 

YF - 100 USAF No . 52 - 5754 
CHPcl-<.. CI-/M~ - MA)( POW EA. 

.2./ ..2.. 1 2..1 .21 .:2..1 ~_/ .2..1 .2.1 

4'CS5"() .roe~ .5"~7LJI'" .5//00 Is/ 71$'"0 ..52.2 Jl t:J .J.2. '7..-?" ~.:>Gif' 

~07.5 _A __ LBIJ ~<>3. 5 ~(}7.0 2.o~.~ /.37-~ V~5.2..'i /9-2./!) 
-.3 + -32.. 3~ -3Z.S -3 ""'-_ -....1r.o -.37 -38 

18 9...3 5 892S 894o t!3~4fo _§_9_4:f-o 1~5;;..5' l/J3/~ At96.S 
S7/o .:J~~!J- t57/.5 .5/,Zo 0".7/.S 57.,2S STZS 575.5" 
Sc12.. S .!1'6.< 5 :re~.~ 5"8~.5 157~ . !:) 58<..-S 58-<..5 .5~5 
IZ3l} I~Z-...,._8 /Zh.& /,2.8 , 0 /2.~.9 L3Z.7 137:3 V '1-c'.o 
3o5. :Z. 34fr.2.. B'/3 , ~ 3176' .SZ.3 .-T ·33/. ~ 3+".6"."1 - ~7/,8 

./!9.~ ~~-? /19.-1'- /8 . -1- .iff, _..,_ /8 . *'/- /8'. ..:r 18.-r-
c. c c.- c. c-- c... ...I: .c. ( 

C) 0 0 0 0 0 CJ o . 
,t;; 37 ;:, .:n::. &. e .7 /() ctfL- 7~<;£- 70'tl 1735 ~~ 

Ch'E c /'c c L- / fi1B ,......... A1 A X Powep_ 
..2. / 

l5'-13 9 0 

177 5 
- 4-2. 

lt/6-r-o 
ott/ 
58:S 
15~ J 
.3.:H . .z. 

1/8.-+ 
c 

0 
/()73 

d.. I 

s-~73.5 

17?- 0 
-· .Lf.Z 

1.9/~ 5 
tre.o-
t~-s~r 

l/t.-*4 
.3 9~ . t. 

J $ , ...,... 
C-

0 
/4~5 
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-LI 

1.-1'.~77..-1' 
/8~.0 
-~ 
8t!~o 
57.7$ 
S8S 

Vs4.6' 
1:-3~-L...z 

18.~ ,_ 
0 

1/4 32. 



AF TPC'hni r. .;:!] P. ." oor·t No AFFTC: 53-33 
DATA CORRECTED FOR lNS'CRUMENT ERROR 

YF-100 USAF No. 52-5754 
L 1-l E. c. K C. L I M B ........., M I Ll T A R:f p o UJ E ~ 

IF]iP'ht No I 1 1 I I I L I I 

1Run No 
A 1 titnn.. F_i 3 q 'i '1 4-qs-7 SQ7 ~ 1.:.'7 77 7 'I 91 &"<~ k'l CfCJJ?q to·q '7.R 11 'l7 fl 
ITA.~ Unnt<::t 4 o #. 3 9n/ . lr' <tfdl. 9 39"1.3 3't1 .• <t 39, ,3 ..3.64.1 Jk~.1 37k,2 
!QAT_ "" oc Sf:,.O S4.0 ..53{) "f f:r. O d~() l.q_? ~ ._3qo ..3C..O .3~.D_ 
IRPM (hi!!h nrPss) q ~~~- s '1511-t> v~fl..-r ct!-.:~s qs~s 9slf.5' q,;'!.S 95'1-.? CJsss 
IRPM flnur n",.oac:;,\ S.3.30 !,"!.-SO !i'6 60 !:tS'RrJ S600 S'-4.0 6"&.>5 ~-(..70 .lii.I(O 
IF.Yh!:lust r.~~ 'T'P-rnn Or. S!l:. s~~ S~7 .S3..7 ~-ils- .1.-~/o &-+o .S"'fo s4.3 
IF11Pl TTsPn (F.ncr)- Gal 71 0 1'1.o 89. 0 <Jt..o JtJ.s- Ill 11 .. ~ - 1:1.1 /.:2.1. 
lEn~l TTRPn {A/'R") r.::al 7t. I. 1h.,t.. 7i.ln 7' t. ?t.b 7"' t, '7t::.t,. 71:. (:, 7~.6 
IFuPl Flour {tr\taf) = GPH 
!Oil C::nnl P-r 'GAE_ - in °C 0 1 0 I (J I (} I 
I R 1 p .. n V.ahlP. j::lns H:i 0 n c <. - c. c. 

0 . 1 
<. 

(),I 
( 

r; J~ o .. :~G"" o.3 s-
l.; ( (' 

L ... _ <:..... ( ~ ( ' (!.. (' . ( ( ( 

Test C.. tl [ C. I< L l I r' I l:~; '---""' fVJ1 L I T I-\ R '/ P D ld ,: R. 
IH'l -i n-h+. Nn I I I I I I I 
lRun .No 

Fuel Used A/'R') - -Gal 7/., . t, U. b 7'-. &. 7,, l,. 7t<u~ 7t. ' 71. ~ ?L t. 71.. L 
Fuel Flnur ~tota_f)- GPH 
Oil C:oolEH GAP - in ~C. Q, ,':," .!.-
Blef>d v~:tvP PnRitinn ( 

Nozzle Position 
!Time ~ SPl~ 

Test 
F'l i crht Nn 
Run No 

I 

C.. H i c... I< C. L 1 JVJ /", --- fvlt L 1 T / \ ··' 1 Pow i R 
I I I I I I 1 I 

:Fuel UsPn l A /ru - .Gal Jt .to JC. . t~ 7t l. '/t f. '71. 1-. 7£. . (, 71... J., 7L t. 7L. · 6" 
EJ.te.LEJnur ' fi·r·t::a·l \ - l.PH 
Off -rnnJ.e r (',A P in °C.. 
IBIPed Vr~Jvp Posit.i on 

!No z zle Position 

7 . .q , · 
( 

7. i. 
( 

7. t .Y 
( 

J. ,, • 21.'" '7.4' . ?.-'/1 
( ( (_I_ ( ' . 

( c {. ~ (. ( (_ ( ( .... 

APPENDIX' Ill 
17 



AE__'l'Pcbnjca] r: .~nort No AFF'l'C 53-33 
DATA CORRECTED FOR INSTRUMENT ERROR 

l'l' Pst 
Flirrht Nn 
R un No 

..A..lJ itu.d e ,.. Ft 
TAS Xnnt.ct 
D A'T' ~ oc: I 

RPM (hiQ'h nres s) 
RP~lnw n ·,.,."" l=:) ' ,, 

F.xh:=~J 'JS.t Gas T"'~n - °C 
Fllf_,l Us f' n (F.n P') :. r.::~J 
.EJJ.eJ .lis ~n {A /f:\') = r,.;~ 1 
FnPl F'l n -w /J:oian ~ GPH 
0 i 1 r. () () 1...e.J:....G~ p = in OC 
Rl Pf'n V:=~1vP Pn!'litinn 
F'1JP 1 W Pi P"ht = lbs I O';:JJ 

Nnz.•;:d P P osition 
Tin1P ~ SP{" ' 

TA st ' 

,!Pi <Yht 1\Tn 
IJ:r1111' Nn 
Alt11.110P = Ft 

ITAS ·~ Kn n ts 
')AT ~ or. 

11RP1\A (hi P'h n,.PH s) 
IRPM llo~l p~:t:ess) 
IF.xh;ml'{t Gr1.·S Te~mn - °C 

' IFu Pl Usec1 'F.na) - ·Ga.l 
I Fuel TT sed. A/'S') = Gal 
IFuel Flnw ft:nta.l) - GPH 
IOil Cnol Ar GAP .. i n~C. 
IBlAe.d Valve Position 
IF'nP 1 W Pi P"ht .. lbs/ !!al 
No~Z&1 e Pos i tinn 

!Time - S e.2: 

Test ' 
El]gbt Nn 
Run No . 
Al ti tude ~ Ft 
lAS on Knot~ 

O AT ,.. Oc_ 
RPM lln!!h nress) 
RPM fln w n ,re s!'l)' 
F:xh ::~nR't C, ;~..s..J'...e.ron - °C 
F llP.l tTsPc1 (En l>'l ~ 1.:.1 
Fuel UsPrl l A ! 'R'') - Gal 

~r-b!'~r;~ m~J )_ .. -~~H 
Bleed V<Ll.ve Po<:: i Jnn 
IF'11 Pl Wr->iol,t ~ lh~ / P'.:tl 
tNoz de Eo.sition 
ITi-rnP s.,,. 

YF - 100 USAF No. 52-5754 

J 

-~ B't5? 
30f5" · 1 
-{, 0 
9?.. 80 

S7iln 
5 :.3~-

.:2 2 y 
'7!, '¥ 

7, 4 S' 
( 

c. 
f'.P/. q 

) 

3CJ!>-Ib-
~l L. () 

-.:1 ::> '_j-' 

"lo fl s-
.s-7~ 6 
S -3 ._-
27 ~, 
7h l/ 

,~,. () 
(_ 

( 
12 /-,{,.,/.. 

7 

$'33o 
1-t ""Is 

9J..3 ... r 
.F.S.Ss 

83.3 
hb-t9 

0 
c 

('__ 

114-

C.. J..~ r r_ 1.:. C. ! 1 M P. ..__ M 1 L 1 LA R y Po w. r. ~~ 
I I J I I I I I 

.'317 y ..! :3 :1..7 t? 0 '?.d ]_;,q 3 "J(.,(j" .!.s7S O Jt../J.o3 .:3 7SI7 3J>.~~<t 
3M,·.~- 30::{ , () ~'17. (.) ::2. 9..2·1!. ::4k '>•h ~lrLJL ?Jt. .7 '?£'9. r-
.... _s. ·j ~ ... -J).. (\ -J.t'J, t.) -IS:S' - / ,f, {) -11. '- -~ t:l.t1 ;; 1 ..i-
'! :l6 0 tt ~ 0..5' 9Q..OO ~1 1? .. r '1/,r.o q; =?0 9/00 9oq,,-
.!,- 77 0 Si' Jfs- !."75 !) S 7,5" J- S 7'f.O S716.f- ,!j"76.s- S7_"1'CJ 

5 7 1 5" I c; s 1 cr .5."11 ~.,-, "' .!>- / '7 ,;:~ S:27 
...2.34 .:2.22 ~ ~~ ;24 .:z~ ::1£/ .:J.SJr .::u,. 4- 27 0 
7 t,', 'i{ ?7, () ?7. () 77. ~~ '17.+ '7 7, be, ?7. ~ 79'. 0 

7, L{§" '7.'1-S' 7, ~ .~~ 7.7 '7.7 )1--, y /IJ ,..2_ //. b 
{ {.. c.:. _c...;.. <. l 1.. - <.: 

c c. (_ {' c_ ( (' (. 
$-"7..3 . b 9 / {) , s> 93 S>. I a.~ !J.; .:1 Jo;!J-JJ. / tl ')( '1 1/l h " //8'4-- '1 

I 

I 

CHEck c_ L/1'1 B '-- /11LITAR.Y ?owt3'R. 
I I _L 7 '7 7 7 

I 

11o1J'7? 4117 s- } 2. 1.:< '1 3eSo ~,6S -r36o !.J -/"'IS 
2(.. 3 .1':! 2~:;/,.() 249 D --ro?; .5" '1-oS'".S .3:3(1. ?S .7.9..5-.S - :')~. ~- -2S". D - :n. -~~ 
Cfc /1-6 C/O '<S 8990 9.S3o 9S3S 9 53,') 8 S'3,:r 

~· 7JIO !.2¥:_·-· S74t-O ' S'S_/ 0 $'.5".3_.,2_ ~-.5'1-S S"S.5..5 
S ?· ;- .5.-1o ,!," 3_,'-.- I 

3<r1 3/3 , ?. ? ~- l 5 :J..5 7o. 2~ 7-Z- 8 C'o. :?; 
7 f!, 1, '7 b'· i~ 7/i-. c:.. t£6, 8 !J0.8 66.8 66.8 

!ft.~ ) (r', 4 /1?.1 0 0 0 0 
(_ L ( c.. c. ('_ c.. 

I 
c c ' ( - c c c c. 

/ i>l-~ Lj )/..,f;f. Si' lk7.S:9 0 ·-reP .... :? 6a._'} 9 .!J-., s-

c H E. c J--<. c L/M/3 .._ ;tf/LI Trtr?.'(' ~ol11'£' ~ 

7 7 7 7 

k.o3o f, S.3S 7o25 8' 0 /.j-
3 9-?..5' 3.9_-f-. 0 39-f. /i 3 .9/ . 0 

9d-"q" t?.?JJ ."'"' 95"3,... 7.53S 
?S7S .5.5"!5' ~-.5""20 S"~LO 

cf z .j- ..9/.S f}.fl- ~ . / o~Z 
66.1! 6h.cl 6h.l? 66.5' 

0 0 0 0 
(' c. c. C~ 

c.. c_ c.._ <:..:.. 

I 2 8 I -t6.S /6 7..!J /:J-T-.5 

APPENDIX IU · 
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7 7 7 7 

c'? .6:1o 8:3Z_S 9_3..5-o I.Q2!S 
387..:- 3_':}0 0 ;;as: a 17'.-9 .2 .s 

9.J3 . .r 95".35 9 .. -=-,j- Cf. ?3 5' 
Sf, L -- s-~ ~: s- c6 /f.r , -f- .(...5 

/0-1-:7 /o B,o //0 7 //"/; s 
~6.£_ 66.R 66.8 h6.8 

0 0 0 0 

.. <:.: J.: (I c ... 

c_ c c: <..:.. 
Z. o?.S" 22..~ 2..36 ?.Q. S_ ' 



A F Technic.aJ r. .~ oort No AFF'f(l;~ ~~ 

DATA CORRECTED FOR INSTRUMENT ERROR 
YF-100 USAF No . 52 - 5754 

I Test J';J..t~r~ r/_/.1'\AJ:I ~NJ /TAAY PnW.I:..R 
IFlioht Nn 7 '7 ? '? '"'7 7 '7 ~ , 
IR11n __No 
I_A] tit11rl p Ft 1/()77() I /~_9o 1/Z?'~ It .3 .!U-6 IM9~ IJS/.oo v5:.,~ I/6B~ 1/764..$ 
IT AS l<"nnta 1.38/. () :57__, I) .37~0 368.5" I~S r3 6"tS: tJ -=~~3.tJ 36o.S .3.:0',£> 
lOA'f - or: 
RPM (hiQ'h -mres s) r;s2..n Q . .tJ ,2_ .II 9.~.2._11 9.-r..2.r 9.?.2!'i' Qi(//'l if. 'I~/') ~-~/0 ,:5"/LJ 
IRPM fln= ,.,.,..,.,..,' $"~/,£) .5~k.5 s-7/S s7-2-.r I 5--77/:o .s-7. ?() .-r7R.'i' .S79.tr ~~lJ 
IExh:~1Hit r.:."' 'T'<>TY'In Or. ., 

IF111:.l TTqed 'F.no) : r.:~l //"1,7 II!!.S2.. /:{/..:3 /!J..r. 8 737-J /?-/. ~ l/1'd:4 /~/ /S'~.5 
IFnPl TT"'Prl ' A /'R.") - r.:.l 6~-d' ~-tf 6~.8 ' £6.3 ~~-11 6~8 ~l.-9 bb-8 -"-'~__ 

IFuel Flow rtnt.<~n ~ r.PH . 
!Oil r:flnler GAP - in b.3 ,. ~ oe.r I'J.S5 (),.$..~ ().s~-- "'55 1£>,-.:J...? ~?,?.s 
Ble.ed Va]vP Pn,.itinn c c c.. c. ( <:: c. c. (! 

IFuel Weioht ~ lbs/o:~l 
1Nn?:'7.1P Pnqitirm ( c c.. c. c. c c c. a 
TirnP - .~PI"' 2'7A ~D3. ~, 33_:j_!J,· .!J.S4- l361': ,5- '34;:~..+. ~()/ ~.2/.$" 'flr.3.S: .s 

1Test f! U ,:-t" .k I"' L J M A '-- / 117 / L 1 ,-AA Y PDIA/ c: A 
Flioht Nn 7 , "? 7 '7 "7 7 7 _7 
Run No 

. A ltitn r1 P ~ Ft l/3.,." IJ89as I/9~S lli.9~S' 2o7otJ :Z../tJIS l.vctg~ ':;):::ul1.rtl'l l2:i27S 
TAS ~ - l<"nntq .3.5~6" l.3b"¥: a ..Jo-Z.tJ 3-9-~. t: L3~3 .s- ~.() 3~ ;r+.·.s 3.3Jf:s ~b-; .!r 
IOAT - or: 
IR PM (hi oh n,..,. co"'' . 9"1/0 • Q.tt" .. f_£_ f74JI"l q,~/S ? .-f"/.5 Q .~t?-;;:. ~ ..... f74-F.~ 9~At!:) 

IRPM ll.nw nT'Pl'IJ'I) .SJ/(JI'} SJ/1.~ ~.;-; J.-\ .<-94/J s 2.1). ("' .'11'.'1:-r .s-.t ~-r."i .SE/I.S ls2~~ 
'Ex haus-t (i.;; .J'I 'T'P-rnn _ Or: 
,Et!P l TTRPO '~no\ .r,.,, /56,2 /S'A.I .1.~.9.5 /~/.:3 /.,(+,-7 /L~.4. /£9..9 .17,2.,j /?tA-6 

· .F.l! -. 1 Used A!tn - r.::~l ~6.t!? ~~.8 ~~.8 ~6.8 b.b. S> ~£. 11 C.~.R £7.4 ~7.0 

l•' 10 l Flnw- (tota.f) ~ . GPH . 
Oil C:ooJer GAP - in o. 75' I. I) • /. 0 /,~ /.0 /..il.S" ~ ;.2. ~- ~,.!) 

Bleed ValvP Pnl'litinn ("_ c.. c_ c c.. c. C'. c. c. 
FnPl WPioht - lbs I Q'al 
Nozzle Position c c <:.. c. c.. c.. -c:.. c. <:.. 

Time ~ spr! 1+4'~k .ft6~~ 1+7/..h- 11'Jca~-1~9.3 '~7.5 S'U.G ~/ ti-D2. 
' 

IT est. CJJFI".K .r LIMA ~ /~IL / /.4A Y Paw.r:-A 
lEJioht Nr. 7 -7 '7 '7 ~ "7 '7 7 "1 
!Run No 
[Altitude - Ft 124-o.z.s ~.:f9/~ .L.~-::3110 ;?~3~ ~~~.j'j f274~ ~~~ 1...,_ ...... ,.., l~1:1,s-,s 
liAS - Knots 33~.s 

lOA 'T' ~· 
Or. 

lRPM (hiQ'h DrPSS) <f' ,f/.j I'} 
iRPM (low n .l"PRR) lsr ~.~ 
IF.Y h A 11 ,.·t r,.,."' 'T' PTYlT\ oc 
IFu.el Us.ed (TQ, fY) ':.. r.:~l /77.+ 
1Fne1 TTsPrl lA I R') - r.:.l 67. 
Ell e) Fl n= 'ft·nt:.'l) - r.PH 
:1il C':nnlPJ" r.A P -in ~. rJ.tr 
IBlPed VaJvt-> Positinn c. 
IF'11P 1 W Pi oht - lh!=: I o~l 
INoz .zl e Pol'dtinn c. 
i'T'hnP SPr .. ~9!5 

33/ .3.2-d' ~- 32.'? 

Q4 .c::t .(" ()#/ .. <""" (j~Q-f 

~-r~ :'il'l • .r~~() S"fl.i'O 

VBa.!r /8/.7 l/3of&r7 
~7 t,7 ~7 

/.Q ~.3 ~ h 
l!.. c.. c. 
c. c c.. 

5l?6~ lS9.3..S 1€//.S' 
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":lZ-h ..1· 3.2.$"'...5 .3;Jd.~ .3;l.~_j .::1/7 

~:l90 q ~L/l ,.,~.c-..., 9?4n f?.:u_< 
SA'/.("' ."5"Pt1~ ~-f=.R-tJ t\ .5'"79.5' 5~..9~ 

lcP6.r /AtJ./ /9/.1 /~3 . .3 1/9? 
~? ~.7 ~7 67,2. ~;!~ 

2.~7; ~-.~ti ~ -~ ~ .3 .:3.a 
r- c. C' c. ('. 

c. c c. c. c.. 
lr4Z3...5 IC39.5' Zk..!?.:S t:.7~S' tO,,__, 



AF 'l'P.C'hnir;Jl P. r.> no-rt No AFFTC: l=: '-1. .~~ 

DATA CORRECTED FOR INSTRUMENT ERROR 

ITP.st 
IFHP'ht No 
lR1m No 
A 1 tihul<> l<'i-

ITA~ Unni-c 

IOAT - or, 
I RPM {h i P'h nrP.l'l~'~) 
LRPM llnw lYr<>~~\ 
IF.xh;:~n~·t r.:::. ~ 'l',.rn,.... Or. 
IFn P1 UsP.d (F.nP') :_ r.;:~1 
IF,1 .. 1 n~ .. n 'A I R ') - r.;:~1 
IFnP] .Flow rtc{bl') - GPH 
!Oil Cool P.T ~AE - in 
IBl PP.d V:~lvP Po1=1ition 
IFuPl W Pi P'ht ~ lbs I P'aJ 
INo-:r?'lP Pn~H1nn 
ITirnP - s .. ,. 

Test 
114'11 <Yhi- 1\Tn 

Rm1 No 
AltitndP. - Ft 
TAS - Knot~ 
IOAT - or. 
IRPM Jb iah nrPl'll'l) 
IRPM ilo:;;., ,;.,..,.!'!~' 
IF.xhmtst G::~ ~ rr .. ~n - Or, 
IFuel u~ .. rt 'li"n 0'' r.,l 
IFuel Used AlE') ... -GaJ 
IFuP.] Flow 'total·) - GPH 
IOil CoolP.r GAP .. · in 
!Bleed ValvP. Po~.;Hnn 
IFnP.l W Pi P'ht .. lbs/Q'al 
INo z7.lP. Position 
ITime .. SP.r! 

ITPst 
Ellght Nn 
IRun No 
IAltitndP - Ft 
lfAS - Knots 
IOAT .~ 

Or. 
IH.PM !hirrh nre·SS) 
IRPM flo'W n'l"<>I'IR' 
l i<':xh;:~11~t G;:~s 'T'PTnn ~ Or, 
IFnP.l TTsPd (F.nP') ~ r.:::.l 
!Fuel UsP.Cl l A /R) - G.rll 
IFw>l Fln'W · rt;...t;:~ 'l' - GPH 
1011 f"ool..L.' r r. t. 'D .;.,.. 

IBlPed ValvE" Pn~it1nn 
IFuP.J W "' 1 P'ht - lhR I a;:~ 1 
tNoz.zle Position 
h'iTn<> .~ ~.:>r 

.-·.-

YF-100 USAF No . 52 - 5754 
C#£CI< CL../~8 - ~/L./TARY PoWER 
7 7 7 7 7 7 7 7 .? 

295tJ5 ;;t99£o .~o~ll5 3d9~5' 31335 3/.sso 13/K.itJ 1~.2?,.., .32.9;;t:.S 
3/ ;? . 0 -~13 . a a" .'i 3""·5 a "..,.s- 3c7..S 3o~- :;id 7.5" 3()"7-

1?2?5 CJP 7 .1- 9.,! 6 ,"} 9 ,.'2. s-o 92-¥-0 92-::JO 9220 ()d20 9,22.5" 
..5'7/,,~ . ...,7/,0 S76n 57SO :--;r 7 =1 <' .f"7#.-1'"" , -r-7 /.~- .~7#" ,") 7.1)0 

/99....,. 2o / .~- 2o~ 9 2c4-e 2D 7. / 2~9 ZtAT.I 2..13, ~ 2 /S: 9 
&7. 2... C.7-f 67..~ ~21'- ??..7 /..?:""'r- 67.8' c. . ., 

.;J Gb: 2. 

:J. 5 -r.--;?- -r.?s -"I . '/5 ,') I !J- .!J~? .!:1 .7 6,~ (.,,8 
(' ( ? c.. ( (. c. c. ( 

Q. c c.. c... c.. c.. c c.. c.. 
'/d B.S 7 z a:.:; 7-J/.f> .7-f·Y, ~- 7~..?- / 7.?. s 7..9/ 81'8 .S3-,... 5 

c h/£Ck.: CL. //Y/8 ,_, M/L/T/'14Y P<1WEA 

7 7 7 7 7 7 7 7 7 

I33S .J 5 3"1'--<· 8 5" ~"?. -/ · ... /,~.:...- 3 .:C-/c75 .3$.3/6 )57~ !;t 7~2.:l!> 3b73o 3 7c .::.-o 
.2~7.S s. !J~.s Z.~-td" 2./;}7 2-89 2 8 7 :?8/, ;- .?./,7. :J- .Z?s; 5 

9..2 /,o) 9'/fi',Q 9/ 9/J ·c; / 7/J 9/."fi. CJ/4.-r 9/#-1') C7/,:J 0 9//.~ 

573 s ,("7.7<0 .1 7~ . ., 5740 .,-) 7.::> .-> S720 .17.?.-r -1'7.2f 6"7.2.."!' 

.21'8. I 22tJ.~ .22./.~ :Z.2. ~ 'ZzS. 8 2.27../f 22~8' ?.32. / L 3.3 . .:3 
~J'-4- ~ ~- "1 &;8',.~ ~I". I' ~ 9 ~9 ~ :;;, "T- ~,.,l. IC?2-a 

~. !J ~- 9 7./ .7.7 8.0 ~. 3-~ cf'. &:: !!J. " .5'.75 

r" c_ c c. r. <?.. c.. e... <?.... 

c c c c c c c. c. c. 
8!/-2 <fib' '2. S" t95 f. !> 51·3 ~19,5"_ .937-5 !'!! .::.~. s _976' ~.9e; 

C. ,.-L7' L::C ;. , c. L //1-1 a -"\...- Ar1 / L / T A ,f' y ?~ W'Eif 

7 

37~~ <9 
2'75' 

9/00 
S7.?tJ 

23-1-
~9., 

Y.7:5 
(" 

C' 
199~ . .s-

/ 7 7 

37~75 138/0.0 ~235" 
276'. .5" .299..< 27~.5 

9n<7.r- 9 0<?''. 9tJ9.-':" 
-\7 0.5' .1"" 7.P.o) .?7..-;>_o(" 

~.,? .2:+/ 9 .2ff.Z7 
?~ ?o ?t;. z 

// • .i'J- // . +- //.7 
c ~ c. 

c c. c. 
l/&)s-S.5 /Cl'?f/._1) /1)8;; 

APPENDIX Ill 
20 

7 7 =,;:; 7 - / 

l3e ~.2o ~/b [?9,.,2~ L5'9..aoS ~.4/ ... 
27':~ ~~ 2."7&~5 27c ;2..Q1: 5 

9a 7 t? C/0 7/J CJ~t;.< 904.0 9 /J#t? 

.-s-7-:J' :-r 7-?o ·.-r-7.~n S7.':l.-J" .-17. ;>o 

2~-+ ,;z..~ .2"9.9..~ .2'19. 7 2$/.~ 

?t:> ~ ?e: . .z /d."f'- / a, 'f- 7 cJ· -2-

r..zs /.Z.s .73: I 3'. --?- /~ 
c. ?.: c. c. -
Q c... c c.. c. -

llo99,? 7Ti7s 711i.S IIS?S il/27.s 
I 



A F 'T'~chnicaJ n.~nort No A FFTC: 53~33 

DATA CORRECTED FOR INSTRUMENT ERROR 
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