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Gentlemen:

I oppose the introduction of a regulation that would allow the Federal Aviation
Administration to afford protection of voluntary submitted information.

The predicate for this regulation is that those persons who might provide the
FAA with useful safety or security information won’t do so if they are fearful that the
information will be disclosed in response to a FOIA request. Historically, this has been
demonstrated to be an entirely false assumption. The FAA has had in place a Service
Difficulty Reporting System for at least forty years to my knowledge. Mechanics and
others, without any compensation or hope for it, or any fear of the disclosure of this
information, have provided the necessary safety information concerning the failure or
near failure of aviation components that could affect flight safety for years.
Unfortunately, they are frustrated because they recognize that year after year the
information they have provided is not utilized by the FAA to improve aviation safety.
Many mechanics I have spoken to have said that they stopped providing service
difficulty reporting information because they see model after model of aircraft with no
improvements and no changes and failing for the same reasons.
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Thus, the paucity of information now provided to the FAA in connection with
safety has nothing to do with fear of this information being disclosed under FOIA, it has
to do with the disgust by the people who are responsible for providing such
information with those who are responsible for using the information effectively to
prevent accident, i.e., the FAA. Thus, the basic predicate for the regulatory change is
unfounded in fact.

Indeed, the FAA in response to pressure from manufacturers has refused to
divulge information provided both by the manufacturers and those in the field on the
basis that it is proprietary and confidential. Thus the FAA has effectively introduced,
without regulatory authority for the same, the protection that it now hopes to introduce
by way of a new regulatory scheme designed for one purpose and one purpose only -
preventing the public from knowing and obtaining access to safety information which
has been previously withheld from them by both the Government and the private
sector. That is the purpose of this rule, that is the thrust behind it, that is the reason it is
introduced, and it is really so blatant that the FAA must really think the public are
stupid by introducing a rule that is purportedly designed to enhance safety, but in
reality is nothing more than an attempt to cover up the blunders of both the FAA and
the industry with respect to aviation safety.

Indeed, even thought the FAA had no authority for it, even though the FAA kept
from the public all the information concerning certification blunders (like the Boeing
737 rudder system), certification and safety blunders (like the lack of fire safety on all
commercial aircraft wiring and insulation systems), and the list could go on and on,
now the FAA wants to turn the Government into a secret repository of information that
should be disclosed to the public anyway.

Why shouldn’t the public know that an aircraft is unsafe, and then make a choice
not to fly it.7 Why shouldn’t the public know that there are failure rates of aircraft of
such a magnitude they should buy or fly in it.? Why shouldn‘t the public know that
there are airlines not operating safely because they are conducting paper inspections
and paper repairs.7 In short, what the aircraft manufacturers, the airlines and others
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want the FAA to do, and the FAA is falling all over itself to comply with, is to make
everything a secret so nobody knows how bad it is out there and how badly the FAA is
doing its job.

One example strikes me as being especially telling. I wrote a FOIA request,
repeated FOIA requests as a matter of fact, arising out of the crashes of United 585 and
USAir 427, two Boeing 737s that crashed because of the failure of the rudder servo

valve, a probable cause found after nine years of investigation by the NTSB. Of course,
the FAA in the State of Washington didn’t have any information that it found
releasable, and when we took the deposition of Ken Frye, the FAA person in charge,
FAA’s lawyers shut him down when we were asking sensitive certification questions.
Of course, we didn’t get the information from the defendants because they cited all
sorts of reasons why the information was either unavailable, or they couldn’t find it, or
they couldn’t supply it.

Well, something surfaced that was kind of remarkable, a copy of which I am
providing to you, which are minutes of the certification meeting of the Boeing 737.
Well, lo and behold, it turns out that the FAA did question the certification of this
aircraft, the single slab rudder, the single actuator, and even suggested that it was prone
to a single point failure. Well, it’s pretty obvious that if this document had gotten out
officially, it would have been pretty embarrassing to the FAA, and probably to the
managers who overruled the guys who figured out that the 737 shouldn’t have been
certified this way, so it didn’t get out officially, it got out unofficially.

That’s the problem, you see, with your proposed regulation. Your proposed
regulation is a simple attempt to hide the truth from the public, to hide the truth from
victims’ families, to hide the truth from the press, to hide the truth from everyone who
has to make an intelligent decision about aviation safety.
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In short, this regulation is a cruel and arrogant attempt to deny access to the
public from the people who are on the public’s payroll to find out whether the job for
which Government is being paid is, in fact, being done honestly, accurately and
effectively.

I oppose this regulation, because it has been bought and paid for by industry,
because it is the FAA’s continuing attempt to hide its ineptitude because it is completely
and absolutely unnecessary.

Even the FAA should understand that it is the threat of public disclosure of
critical safety information and the legal liability that may result from it that is the most
effective tool at implementing aviation safety improvements, not hiding behind some
regulatory device to keep the public in the dark.

Read the Constitution.

/-’;
Very truly ‘yours,

ARTHUR ALAN WOLK

AAW/cd

Enclosure
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It haa a single outboard dleran. .

The elevator and the rudder I have a&e&y mentioned, they
are being powered vith a dual pow- pek, w ti the ailmon spstaa.

Th3z1  subSect we till get into in considerable more detail
on the sessioa xheduled spectiical~ fm that.

So that the concept on iught controla  is virtually the same
concept as the 727 iacorpcrated.  . .

Mt. KPPISt  Do your comeuxKo~  ailerona lock out like the
727 does ncd

8% ~FENHN=k  No, they do nut,

There is the single otzt+ard  adleron and no lockout on it.

Ht. STEnmt:’ Oatera&  the fUgid control 8re considerably
skpyrisd trm the 727. In many cases thqg ham about half the parts.
Rut fhe theory Is roughly the Saw.

MR.  BUSSEP: A qusstioa aa the rudder. .
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?E. COPEWAVER:  T&t’s ri&L

‘HL BUSSEY: But it is a one piece rudder?

HR. CWENHAVER: Y e s ,  i t  is.

MR.  H4wKs: Did you say b-piece?

Mt. COENHNER:  One piece.

bfi. STEINER: Be showed a third hydraulic system.

Likealotoiotherthfngs~~airplaneuem~cho~a
to change some  ar this.’ I don’t believe the Regulatia  would  reqdre -
the third systw, and he ti describiag  it f&b4 by sqybg it Is in
the &rplme, but I mdllticxa  this onlg that he ti describing the air-
plaae;wvmarecurrsnt~c~a~it.  Whtveewfatual~su~t
ior certification may have slight devfrtims.

MR.  BUSSEE !RaaVs all rl&t. I Just asked the question.

05-



(*o:tS AM - 12 :OO Noon Session)

NR. ousm: A l l  r i g h t ,  fe~ws, would you please get ,
organized. You% going to have to tab notes, because they are
going to have a quiz on this paz+Acutir  part of the discwsion, and
I don’t want any of you to be caught mppirrg.

Well, the fUght controls hmm been described fadrly
thoroughly, and I had thiS char% made up to shou the flight controls.

I don’t really think that thme 13 onythiag  left to be said
about the flight controls, except that veh expects to have a feel
system very simibr to the 727, ad I dm% thiak that people will be
able to tell much differems  in tm of ilsing quaUties  betveen  this
airplane and the 727.

Klth the mgines  on the wing w have traded a deq stall or
pitchug coasidaratbn  for an a@ne out coaddsrati~rr. But real&
these engines armIt vcrp far out. If you compsie  than vith the 727
you -dll ace that the engines  ye aof way out. And w have a lot of
experience arotmd here with engine-out  cantrob, so w are not
worried  a bit about engine out cuatroti. We hare got a big rudder
and a big fin ta take care of it.

*HR. STEINER: About twice m big ad it ought to be! (Laughter)

MR. OLASON: Aerodynamics Department has never had a big
enough tail! (Laughter!.

Mt. BACRE: *t’s r%ght!

Ht. OLASQ?:  The gromrd spoilers are shown here  in ~r~lge,
anddJlcdJtmu8doath8gfouad. .

Oae of the reasons  that w could eU.uUmte  an inbard  aileron
is that w hwe oaly 25. of sweep, ad fhe thicheos af tu wing is
about  20% thicker thm that of the 727 ia term of thic)rahss  ratio. So
that the elastic ~oblw ia eSSentlal4  al&bated aai vo don't need to
lock out tbs outboard aileron.

SO, w dm’t Iwe m inboard Ueroa. .

We have a very huga flap span, a~ yea CJUZ See,  aad w have a
very small.  cut out here. As a matter  of fact, in the flqs tr, - we-
off position ue only have a &inch cut out fcr all takeoff  pOSitiON,



Q



.

(Chmt  -737RUDD~CONTIiOLSZSTEM)

MR. PFAFMAN: We're  going to to start out with - I don't
lmouwhy I like to startouttith  the rudder  control first.  It seems
to aluays  be the tail axi. But 1 will sm with lt anpay.
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Cm everybody see these charts? 1 realize -- I’m going to
have to apologize for the charts, 1 gaw then this morning for the first
tinme  wself becaulse  they were  in the Art Group, and they are so+what
small. Sd I’m going to have to explain the details rather than have
you see the details.

E?. sTEz?E~: By the way, if there is anybody in the back of
the room that is particularly concerned dth the control systems,
several of us here would be glad to change places with you.

Chulie, if you would mention who your control systems rr.en
are, Cope and I and Tryce --

m HA’WKS: I thfnk maybe they can see all tight. 3ack as
far as Bill and Jim Hart -- can you see all right back there?

HR. HAEF: Pcs.

.E?. HAWKS: How about Jones? You are way back there.

!P. JONES: I have seen this before!

?fL m: All  r ight .

.?a mwKs: ‘Jell, if they can’t see, it ti their respons:‘,bility
to kmw about It. So go ahead. .

!*z?. FFAFXW: may. Up in the cockpit VB have identical
equix::t ES fzr aa the rudder is concerned. ‘de have the same rudder
throws,

We have the same  rudder feel.

We will have the same ruider  feel on the trim system.

‘n’a have the same rudder pedal trfra adjustment.

Now,  aa f say, the feel will be the same. The feel will be
the same oatakeoff  aad atthelater  spesds,

Hwwer, ont& airplane la addition to the springfeslue
ham lntrduceclq  into th4 feelsystem,  uhich  ofcotrrsapoutiU f e e l
8t speeds  up around anything abopb about 225, 2&O, you will start feel-
ing q ca in, ud it vlll make t&e rudder  a little bit stiffer.

So the cockpit essantial~  for all practical  purpaaas is the
same.

Going buck to the rear end w have a singti cable run on the
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yddders  the same as we have on the 727, in addition to the trim rm.
.s

‘rJe have less @leys, of course, uhich should help our
frktion characteristics somethat,  because we don’t have ta go around
the center engine duct like we did on the 7%

Also, 29 you notice, starting from completely the rear end,
we have a single rudder. We do not have the duzl rudder as we have
had on the 727.

And also we have eliminated all tabs. There are  no tabs on
the rudder.

There are no aerodyne balances on the rudder.

There are mass balances OA the rudder itielf.

The rudder is driven by three hydratic  systems similar to
-hat we have had on the 727. However,  System A and B go into a single
d!lal -2ckagc. ‘1: is pac’ka:~c  In conpLcteLy dualized and isolated.
Tkt is, the forging - you do not have a continuous forging from one
end of the package to the other, so a single crack can not Fosaibly
get both hydraulic systems. _

Cn W dual package ue have Ott yav dampr,  our transfer
valves, and in this case fkst we have tw transfer valves  and we have
the autopilot or the paw damper shutoff  mloes.  And of course we have
the various filter arrangements  the mm  m ue have in the 727,  except
of course they are duallzed because ve do hrve these two packages on
the two yaw damper systems, you might say, or the two servos for the
yaw damper on the aam package.

2% srmm:
&ptne.

There is only Qne yau damper installed  ti the
That wasn%  clear fn Lyrm Olason~s.  talk, either.

m. PFm:
we have

I ua3 goiag  to bring that up next, Jack, that

i t se l f .
- we pI.e  proriding -- proceedlag t&rw way3 on the yaw damper

We have the capabiUtp  of hazing  four degrees of yaw dampening
opexatiag  with OAO coupler, And than aa n get ia a little later in the
autopilot n have a svitch on fhe autopilot  that will sultch all channels.
In ether wrds, you will switch the rudder channel, the aileron channel,
and the elevator channel all simultaneously,  In other words, you will
be all on System A or all on -tern B.

That IS the way the a&plane will be offered for certification.
?he~er,  ue do have proPisions of course If ve need the second yaw



channel,  we can apays put the second coupler in as an optional  feature
for dispatch, depending on how the characteristics actually turn out
under actual fUght conditions.

So we are prepared. ‘rle are being a little b it f letible, tit
we do have the capability there.

‘rr;‘e tried aufully  hard on this airplane to put in a trlanual
system, and we had a manual sgatem  fur quite a few months, but furtkr
anal~3.s  showed the extra complication of the tabs and the &cited
capability that you can get in the feel -tern, the fact that the
trim itself is considerably heavier - w finally went back and said,
T4el1,  it looh like the third hydraulic mtem had a good reason for
being on a 727, We had better go back to it on the 737."

.?E! . ECSEY: Excuse me, Ed?

Before you get that far, on tU purer package here, your
dualized or segmented power package, do you have one or two rods codng
out of the package?

X?. PXFYAN:  We will have dualized redundant type rods
co&g out the package.

S!. 3USsEY:  All right. Thank Yoh

!p. 0 FAnaN: The package colllta up next, so we till be getting
into that very shortly.

:;‘e do have the feel system back at the aft end. And ai f
stated, it is a spring plus a q system.

Now, If you go. to the C System, fai .frutanee, 011 your atudliarf
package, it till. feel very sti’lar to she 727. h other  wor&, we have
no q system  on the thFid package. But likwl80 at that time you ham
Jut half your rudder  capabllitg,  uhich till be enough, mare than ample
to handle  an engine-out condition a& adequate maxmuvering  besides,

But vhen you have the A and B Sydam - eltm A or B System
in opsraUon, m will haoe the q system in operation  &Do.

This  q s$mt& is actually being fed from the elapirta. q system.
So you wl3l have a variation in bsre with stabilizer  setting. Itouever,
that gets iafa the higher reglm oa& uhi& ncmmlly  - the pilot is
never in that region uorvpjr, but that does sUpm the operation of the
q uqvtem.
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.Suw here again IQn afraid SOma Of yrlU a&t See this gaclc-
a%;~, but we have dual tandew



Xe still have ov shutoff, our bypass, very similar to the
727. That is, if YOU get a failure -- or even a dual failure, as far
as that is concerned, xith the pilot holding in rudder, the rudder
vi11 stay-in that Fosltion  until the pilot calls for It be be returned
to a position tovard  neutral. .

The C System vi11 have to be operated ky the pilot. In other
words, it till be turned on and off ty the pilot and till not be auto-
matbaf-ly  switched on into the manual rtmrsion; or the third system,
you fight say, as the other system are.

e question on the boost package itself?

MR. YRGIELAt  Yes. What i5 the nreaning  of that term
%dundanV in redundant rod and rod end? IqrPtthata single rod
and rod end?

MR. FFdLFHAN:  No, sir. This Is actually a'dual.  There  is
a rod inside of a rod, and ve actually brs a dual rod end also which
is put together so if one fails the other 018 will take the full load.

The entire package -- now, for imtama, a control valve
itscU,  wcrpthing  in this control input up to that dual valve, is
dualized, with just the same a5 we have on the elector  on the 727.

Ihe purpose of that is because this valve is what  ve con-
sider our safety feature.

So, emrythlng  up to that point is dualized.

Now here again, the point that you cm argue ti the attach-
ment point. Nuu,  uhat if the mechanic leaves off the attachment point?
Hers again we have an attachment very dxilar to what we have on the 727
ebmtar now, a-

We doa% have thb on the 727 midur, became there we use
the redundancy,  and in fact, w .ham fuo r&d-9.

Here n have just one rudder  and one package.  So we are
puttlag l dual fastener la here in additiaa  to tbd spring  clip which
holdu t2m bolt la, vhich VU. hold it la evm though the mechanic
doesa% put on l lther 6ne of the nub attaching the bolt tit0 the ’
final po~ltLon.

SO, on thla package here there is m YQY to put anything  in
here that mn't rhf in there, even though  he forgets to leave off the
f ina l  fas teners ,  because o f  the  spring cUp. ti uther words, i f  you
get the bolt in there even for a test lxmtdlafion  he hm to 50liw
the spring clip. And that spring clip will be sufficient to hold the

. .0I3
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jctit together.

_Ar;y  other questions?

EL PT'EZSON: '&at you're saying is that no single failure
will FUt this system out of comnisSiOn?  That you can think of?

EP. .PFA!?M  : So single failure till put this systea out of
carmnission,  except for a brute force seiiure, of course, which  your
book says we don’t have to worry about.

MLJ'3KINS: Pete, on all this dualized linkage, you
realize it iz~ possible to be riding along without hawing  one of
your paths has failed, The.internal  path of the -- take the internal
bolt, of the dual bolti -

9. PFAm4N~: This i!9 c o r r e c t .

E?. JEmaNS: - this could &we failed and no one is going
to see this, no one is going to lawv this until &e bolt 13 taken out
and looked at.

MF!.  PZ&ZSON:  I  see .

m. JENXINS:
linkage they have.

This goes for the dual rads of any other dualfzed

?!I?. PREHAN: The only thing you could --

MI?. JEXKZNS: It preventi a mcomi failure there, they are
saying, and the amwer
you have an undetected

to yortl. question is still correct. gut remember,
failure.

.Z. PETERSON; Well, I think what I was getting at MS pro-
tectlm during the take6ff or crftical flight bperation. bybe that
C System ought to be on, too.

Is that In the planl

Mt. PF%FHkNr N o .
and B one

The C Byat- uiXL never be on with A
.

ML FFAFMAN: YOU W&I hmm to design the rudder for that
condition if you do SO. -

HR. PETERSON: I see.



.
?!I!?, aAcz: -ff one of those control valves seizes, does  it

nake  itself known in any way that that has seized?

;k? , F’.4?-‘AN  : It u-i.11  make itself knwn only through the
yaw doper.

!fow, also you will get -- if the pilot picks up the fact
that he can’t move his rudder quite SO fast - YOU SW, YOU have half
flo%

That same question cam up on the 727 elevator, and I don’t
know even today that we have actually had a case where ue can say,
Yes, it will definitely make itself know to the pilot.”

We have removed one package on the 727 where we thought
ue had a seized valve, but we have never been able to confirm it.

In other words, sometfmes  you get a temporary seizure. due
to a Tuttle contaminant, and it washes out, and you look for it, and
i t  i s  n o t  t h e r e .

3.\\
Ye have never  been able to confirm that we have had a seized

valve. But you will very definitely feel and see a difference in speed.

We actmlly  tested thfs mt in the Iron bird. We actually
seized one of these, and you can, ,-ou can pick up the d%fference. ,
Sspecially  if you klou what you are loo- for.

xw, I think  the @lot muld get used to tuo of them, but
if he ,gets  into one, he Kill compm  about it avhrl  fast,

I Iamb on the iron tdrd It vas quite easy to detect, but af
coursel  we knew uhat
expecting to happen.

MR. Iwxs:
airplane?

we were looking for &d we krew what we were
a-

Ed, ue you going to have aa iron bird on tm

lg. PFAFMN:  Tes, sir. We ue rewrldag the present Iron
bird on the 727 at this time to put all these pckages On the iran beLti.

MR. 3TZ;LHL;K:.  The bon bird &A be technically complete,  but
it won’t be as gsmetricalv  co-l&~ as it uas before.

We ham a lot af structure them, and there ia reaW no
pmposs in our rebuilding the whole structure. But it will be technically
acceptable, Pm sure.

(Several conversations simultaneously. 1
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w.A.. YXUKS : 1 think you will have to bear with ua a little
bit, because I’m not smart enough to catch all this, and I don’t ~UU
about the ,other fello-wq but 1 ‘ve got to ask a couple of questions,

?.\at happens if you have one valve fail in such a fashion
as to give a hsrdover  right rudder, ue*l.l  say?

!GL PFAFMAN: All ri$t. Then  the pilot moves  the control
ar.d pulls the inner valve or the outer valve,  as the case may be, over
to counteract it.

If it fails hardover, then all you do is counterbalance it
and counteract it.

!tR. KAWKS: So you lose rudder control completew

8% PFAFE’AX: You lose rudder control completely.

!fz. 9A:ixs  : Then how do you fly the airplane?

??. PFILF’W  :
l -to lystmll  c.

Then you turn those two systems off ard go

Ml. FZTEFSSON: Is that a separate cylirrder?  .

-HR. PFAFBN  : Yes.

c is a separate cylinder.

Z-E. I?lwKs:
operating cylinder.

Oh, that’s what I didn’t get. C then haa another

JR. PFmN: Oh, yes, Just Uke the 78.4.
MLKAWKS:  Oh,1 s e e .  Allright.

MR. PFXFMN:  So actually ve have cme  tan&m cylinder ami one
separate cyU.nder .

HR. STlSINERr  I don’t &mu that C ti m&red by w regulation.
The 111, ior Instance,  .ls aartiflcated right aw with the dual ---:

m. HAWKS: Jack, 1% nut trying to start an uguwnt l we
went through this oa the 727 abo, and we are Just m to tend out
what your design cone@ is, and then um cm tell pu uhetha um can
accept it or uhether  we can argue  about it.

\
M?. STEINER: Tea.



.
\e !?.!.-#uxs  :.-. . System C, then, uould be able to still operate

the rudder even though one valve that failed would give a hardcver
signal in one firection?e

!CL E’x,?!: Oh, yes. If thlg valve has failed hard
Over in one dtiection and you countered it and got the airplane under
control by putting your input into the opposite direction, thm this
is going to be true of all of the system, if you get a seizure of
any kind on this airplane with the way we have the systems con-
figurated, we vould suggest you turn both ~draulic systems at once.
Now thu is -- on the 727 ve kind. of recomelld  the sam thing. We
say, wDcmlt turn them off at all, a.3 your first motion." t!other
words, get everything staY.lizci. Set the &.rplans under control,
and then go ahead a& try to ilc:vc,ce your trouble. And the first,
t& best way of ccurse is to turn both system off at once and go
into mnwtl r evcrsion. fnd then sneak them back on, because if you
have cne hzrdover  and you tura the other system off, eb course, that
Futs ycu into a hardover  and thm you till have  to flick the other
system off real quick.

So the recomendation  here b either you have to, if you
have some kind of a 3eizurc, to get the a&plane uader  control first
with WauUcs. Do not turn them off as ycmr first operation,

And then secondly, tura thau both off sixultaneously  and
go into your manual  qstaa and that Hnd of thIag. ArM do your
expdmenting f’rom thmo.

ML EfwKs: But you doa%kave  say manual system here,
so you wuld go to your c System?

M. PFtiN:  N o . I would  go to my C system here, mgr third
backup;  fs Fiat I shU@d  bP~e said..4-

?C, AGE: And this I8 dy S;a of yoat utber system?

KR.FFAFMNt  ThatwiUbecd&~~,  Itlsthesanmwthe
A, B aad c Syatenm. Itvlll gLretyouaUthe  saam lnputaaferas
t-rare1  and force I3 concame&  bp thmaeln8.

ML RAMCS: Ch other queatbn I ham been Just itching to
ask - and I: how same W the otlmrs have, too -- aincr pu have  ao
tab, hw coti you posaiblr use triar to help you Ia thU case?

You art going to tell u3 hov yotrr  trti system works,  but
It looks to me llko it ia goiag  to be connon  fo a lot of the pr5mary
control 3yMxmt.

St. PFAFMAN: The trim systm till work identlcaIly to that
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of the 727, where ue actul4 Mm the package.

.



c system  ~JI fillfillment of that portion of the -- as fulfilling the
-Jltent  of that portion Of the Regulation, Charlie.

e
!'!I. HAXKS: Well, there was one other critical t&g, as I

recall, ad that was we accepted certain item as being characteristically
unlikely to fail, The remoteness -3 so great that ue accepted the
liability to failure as being zero.

‘f” van BECEXR~FF: The test program on the critical elements.--.
in the 727 tirpldne - -

9% BUSSZY: But that was not part of this question. TW
was another -part of the control system.

-*!? . FA’%S : It is all -tied together in thLs package concept,
though, which worries me.

!E. BUS=:  Y e s , I see ground for cdming up with the same
flnding in this one, so It doesn’t bother me too much.

m. SrTER: Well, there ti 0110 other thing different abaut
the 737.

If you lost all of your rudder control we see no problem in
flyfag the airplure tithatrt arry rudder or.trim,  end we could choose
to dmonstrate  the airplane that way, to cmtblub fUg)rt ~3 landing
without rudder.

Ee. AA’rJKS: Yes, Joe, but you could go better on the 727.
You could &ye one iti1 hudover and still fly the. 78. And 1% .not
quite willing to accept t&t on tM3 me pt.

M. SUTTER: 3@J., but we have got hardover  protection by
hdng the dual system.

,3!R.  HAWKS:  Well, ua hare got to think it out a little bit,
I’m not entirely sure you have,  -Do you tbiak you hove?

HR. sTnTER:  Tea. .

ML Buss&r: Pm sorry? You have what?.I

HR. SVEERt  Hardover  protection by having the dual valve
in the control systsar.

MI?. BUSSEI:: YOU mean  you are able to neutralize --

ML SJTTEt:  Y e s .
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m. FARM:  Yes. Ye have hardover  protection. There is no
question about that. Now, whether you have maneuverability with the
t-,.-o system 1 tu depends on there the valve is seized. If the valve
is seized h neutral, which  i3 a normal position, Of course  YOU have full
ccntrol.

.!f! . SITE?: The only point here Is that having three systems
on the rudder is above and beyond the call of duty the way the rules
read, and 1 believe one airplane has been certified dth only two
systems,  and no other backup.

!a. HA’rJKS: We are not going to ba3e your certification on
theira hwuver,  because we don’t how the siPritirfty of the VStem,

?fL SUTTE??: ‘dell, it’s good to drop it on the table, anyhow:
(Laughter)

?R . HAXS : Yell, Joe, we had an airplme way back - the
Caravelle, which  as you !~IOW, hs full powered systcmu  uith buic
&y&aulic  systems with a third put u smdby, but they wed comon
parts, so 1E think ewerp aIrplane haa to skid oa its wa substantiation,
ati since the mtexns are aluaF different In each case, you have to
apply the appropriate philosophy.

x. sc!Tm: ‘;fcll, I just wanted to coma& though, that
this system as v8 are shaving It here now, we nuy change and siq~lffy,
and ue would have to agree on a basis forcertification uhich might
be different than Fs being described here at the maw&. That’s  all
19~ saying.

3% PFAFMAN: I think  uhat he nnta to do is say he wants
to leave the door open until ue find out the fU&t characteristics
of the airplane and see hou it behaves.. .d-

And 1 akw, ue are putting in a C -tea at this tiam Jwt
to make wre that we have all of our bridge8  crossed, aA ua may uant
to back up. It dependa on the charactortitics,  the yaw requlrsacnti,
and thInga of this nature. But ve still h8va to amet the specUicatio%
I man, the rquirmenta.



The oQ pqose  of the 727 tab was to effectively @ye  you mre rudder
control in the went the tab went the same wy the rudder was going.
It uas a hinged rudder@ It wasn’t  a normal tab at all.

?E. HAWKS: Well, I think that the thing that is disturbing
me mstly is that you have more eggs in one basket here, because every-
tking depends on that one gingle lousy rudder operating, and it is a
powered rudder.

Nou, the povezed  rudder concept on the 72’7 uas greatly
impraved  b our crept because you had tm segments -

,?E. HA=: -- and you bad fsolatioa betwen tb6 tw complete
system,  vith the mmpover  capobiUq ud vith the standby hydrauUc
system, which as a package repres&ed to OS a leml of safety which
was ve felt quivalent to that rqaed w the stw&rds.  Em though

I

there ~13 no specitic  coverage  ia some af those areas. \

9ut we will have to put this one  through the grlndcr and see
how we end up ia our thinking -

Ml. STEZNER:  S u r e .

le. HAWKS: -becausewe  arestillleaming, but it does
shake me a little bit, At th+a monent,  a t  l eas t ,  Pm s t i l l  a  little
jumpy about it.

ML CUTER:  Well, I think there are two phases to this problm.
One of them la thetrimco&itiontomeettha  trimrquireanents withany
single failure af thesystem.

Tb other i&he ugunent  about the duality 01 the triple
system. Right? .

HR. HAWSS:  T&at’s right. .

Now,we~~eaccompllshedthIa  mthisrirplana,onth4  737,
mainlythe same wve dldoathe  727. N~,th~e ~0~8rhi.n~~
where ve ham redundant type af stmctute. Ad if Srff rdmdurt
structure Is nut s&isfactarf  to s&ispI t4338  Fsqafrmt, thm of
course - thenw are out in the open,



.

w x4x5 :. --. Y e l l ,  actually  - -

XR. CAR-�  l.-r-.I Not with one si.p;Lr  element.

.w l YA�NXS : In the 727 there was one other thing. You used
the tern red*zrkant  strxtwe. But you had sane common elements.

.F. PFAE?AX:  Yes, we did. .

EL HAWKS: They uere not in any way redundaA.  They were
just shple ~oumton e l e m e n t s , and accepted them because the UkeLihood  or
failure was very remote. And there  is nothing in the Regulation itself,
or wan in the irrterpretativa  mterial on this particuhr item, that
permitted us to do this. We kind of stuck our neck out. And I'm not
so sure  we want  to do it again, unless the spltsm  itself has other
compensating features of it that provide that level -

?R. PFA?T;?/;IANt  A l l  ri@t, Let me make this one statement.
You wn*t catch us on that one again1

PR. IlPincs: Qll, I hope m won't.

1 m. PFAF?J?x!v: There will be no conanon  elements that are not
redundant from the feel system up to the control safety features.
"hat is, the dual valve.

.m. fwxs: ~~11,  but the requfrarmt goes beyond that. It
goes into the link, ard If you want to read it specifically, it includes
the hinges, for example.

3R. PFAFMAN: The binges  on the rudder?

.w. HlmKS: Any hinges, yes.
MR. PFAF?uN-i~- I could w without  M;y hinges on it -- with

a single hinge gone, became  on tU system here I have not gone. to
a box trpe of loup servo u we did in the 7?7. We are actually In -
the loop scno %a completely within a plme b itself.

NW, t2da Is req ai&hr  to tbs elevator oa tb, 727 wbrem uu have our bar coming  back where ye have  - (draw QI blackboard)  -
we ham the rudder her+ We ham a tappet point here.

We have a bar coming over here, and our boost package till
b e  comkrg  over t o  thU polst. fir dher wrds, th(..r - we are just g o -
ing around this loop now-far our servo loop. We are not going - nov,
on the 72'7 we had to go up to the tuo ribs, adjacent riba, coma back,
am3 then cam back doun. And of cows, you alvuys get deflections,
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And with this yay you can always carry a little higher gain.

All suf;ces  will be of this type of Installation. There ~5.11
be no type’*of  installation similar to OUT 721 boo& And therefore YOU
don’t have to depend upon your rudder hinges, tNnga of this nature, be-
ing intact, to m&e sure that you gt t our servo loup Intact.

.E. HKAXS: Nuu,  where does the C cylitier  hook on?

-!m. PFlLnlAN: I beg your pardon?

Ml. HiwIcs: 'here does the -

!a?. sl-EzNEP.t Idhere does the C cylinder hook on?

El. PFhE?XN: The C cylinder hooks on WetLately above this
In the adjacarf  cmputie&, but it still ha3 a sin@ plane loop, ur
a servo  loop.

It doesn’t  depend +on the adjacent structure.

Now,  the trim input only goes to the prinary  cyl&der?

-?fL PFAFMAN: The trim input?

No, sir. It goes to both prtrrary  and the secondary cylinder,

MEI:  XA’MKS:  To both of thear.

-xl?. PFl&FMAN: In other wrda, you can trim t& airplane with
Systan A, B or C t)as way it ti prcaently tow configurated.

PfL KAWKS:  W e l l  -a-

XL FFA!!r And there will be dual rods up to that point.

2% HhWlSSr Well, If we as a l)vpa Board  eValtSt0 the Sy3t0a
jttstthevayyau are presaating  it nw,ve 8hddndmbleadyoufnto
thinBag that va wuld accept mn&Ung 1-a that that. Zf you are go-

\

ingtoproposo  sowthbglcsrthaat&ttoue,  you should B&O it clear
right nov,bacr\usue  shouldenlusto uhateveryourablmmconfiguratbn
prop@ is, because t)ii_r 3,s QI package deal.

2% PF'AFMN:  Well, w can’t  propose  urpthing  leaa et thb
the until ue lmov what the airplane  characteristics are0

Huu~, as far as the reduradamy  of the trim versus the
ruldder  system, the complete redundancy will be there  even to just the
single package, the single tuzdsm  package.



30 what Ih saying 9 that we will have met the requirements
that we discussed xi\e tigorousiy on the 727. 'uJe will have met those
requirements on our East go-around even l Athout a C System installed.
because  those requirements say a sin@.e f&lure  in w element in either
the tab, the trim wntrol or the rudder tontrol, shall not leave you
without the other, And this we will have accomplished,

.m; cop9xAm : Well, w are only asldng  you to evaluatk  uhat
the system ig that we are proposing that it is at this juncture, a third
system  of the rudder.

.X!L  WXS:  Okay. We are not going to decide it today. Ye
vant to be sup8 and be honest with you and lay out our concern. ‘n’e
will have to study very carefully what your detailed spstem  5+ and
reach a conclusion with you aa Mute goes along.

3ut I would rather raise f’se fears at this stage than I
would to leave covered Lings which YB had reserved, as It were, and
ue want to lay our hearts open to you here and our concern.

ZE. COpEiNmERr It 13 not our intent to give you weither/or”
choices -

2% HAXCS: Y e s .

MR. comHAvER: - because this Fs the airplzms  that we are
proposing. It has thee systems It ve change o&mind we uill resubmit --

IT. .aGRs: That is where  I was a little confused because I
sensed that you were saa, "'rJeU,nou,w  are going to put the C System,
but ve ray take it out, and we want you to accept it either way. n

We want you to tell us how you want w to evaluate it,

.FfL mm: &t v a right, Charlie, hit ve thought it best to
point out there  were two or three areas where  our oun thl&Ang  is still
gyrating inside the Compw.

Ni. PFAFZQNt  I fibd the be& my to lick some af npr trouS1e~
is t o  t&a them out1 (LugMar) .

~.SUTTlR:  ChazUe, Um'rmWofthe C Sy~temtmay,  ifit
ever happens, may only take place after a lot af fUght testing is under
om belt, because ue dafiaitely probably uill have to coatirme  the flight
without any rudder control. .

BR, PFAFHAN: I tMak t&at is probably correct. I d&t think
we hsve any intent&a of t4Mng it out uxrtil  t& tiplam ti gotten well
into Its test program, aad even then it is --



!p.. szm: -- and tell you ue are changing our mind, and
you I&‘J have to give us another reevaluation.

?i?. l?AhXS: Y e s , 9ut we would have to - I think we are
obligated to tell you new that our evaIlation af such a thing as tW
will be a package evalcration.

:a, SUTT’ER: Sure.

!E. ?wm: Became, clearly you don% meet a specific
term of the requirement. So any acceptance oft&& kindhas to be
equiva?.ent  or better safety.

gob, am 1 saying something that disagrees uith your CorUpt?

.?tR. PAULLIN:  N o . I think you am p&Ang  it Uke it should
be  put ,  CharUe.

?iR. ZSWKS:  Okay.

!!I?. PAYLUN: But I can unfers+hnd uhat they are saying, too.
Today this is their package.

?R . PFE4AN: This 1s what we are going to start flying with.

(chart  - 737 RUDDER POWER  CONTROL UNIT)

Thij particular pickage is being made by the same Company.

!4FL CARTER: Gentlemen, shall we break for lunch, and finish
this after lunch? ..a -

!*F. XAms t ft may be a good time, becausethmwe  can think
a little about this md digest some af the details through m lunch
hour a

M. PFAF?UNz  I just have a good &art here8

MR. IWKS:
vorql blgtrtd

Well., we are going to curm  back to ytou,  don’t

. Mk BEST: Ed, IS Thai necewary  for flutter damping?

MR. PFAFMAN: N o ;  dr.

I& HAlrcKs:  This ti no part af the damping? ’



.‘-*. ?%cf?%N:‘(b It is all msss,

and they l dll not be --
It is all mass balance rudder,

it will be used for gust damping because  we have
no locks oq the surfaces a It will be gust damped the same as the 727,
and it till be danonstrafed  in that manner. .

E?. !wKs: We will reconvene here at LOO o’clock.

(Nooh Recess)


