STV ED

TEITRGNIK, INC.

Inter-Office Communication

To: Geoff Gass, Field Information Date:  March 1k, 1962

EAST L A

Subject: 321 Environmental Specs (Ref. Your I0OC, 1/17/62)

Dear Geoff,

North American Aviation, Space & Information Systems Division, Downey,
is seriously considering the installation of a 321 in the "Apollo" spacé
vehicle which will be sent to the moon with 3 men aboard (one a Tek FE
to operate the 321!). It would be used to troubleshoot the "In-flight
Test System" of the vehicle enroute. They would like it to meet the
following environmental specs (non-operating):

Vacuum: 0 -9
Vibration: 5 «10 cps 3" D.A.
10 =20 cps 1.6 G
20 "‘63 cps 0075“ Der
63-200 ecps 15 G
Shock:s 5 G for 11 MS
Acoustical Level: 170 db, 37~ 9600~ , 2 sec.
Acceleration: 20G, 20 - 2000 ~~
Some of these details are outlined in your IOC of 1/17, and I wonder what
information is available on the rest? They would prefer we make the tests
(we can charge them), or if we can't do it, they will test the 321 themselves.

They are considering the purchase of one for each vehlele--approximately 30-35.
This is still in the "talking" stage.

Best Regards,

Lo

LB:pw

Lou

ces  Chuck Nolan
Ed Bauder
Harvey Worth



Inter-Office Communication

To: George Edens Date: March 19, 1962

BEAVERTON

Subject 321 == Shooting For the Moon
Lou Broadbent's 10C Attached

Jack Cassidy suggested | put this hot potato in your hands to carry
upstairs, since he'll be gone to IRE this week,

Having a Tek scope in the first (U.,S.) manned moon-shot would be
quite an impressive morale booster and image-enhancer,

On the other hand, with the attention of the world on that capsule,
the responsibility for providing an absolutely reliable scope under
the required environment is pretty big,

From previous tests, we can be sure that the 321 standard model will
not hack the specified environment (we don't understand the "accelera-
tion' specification requirement yet). We don't have the equipment

to measure some of the required parameters.

Bob Poulin and Chuck Nolan agree that with the responsibility involved,

a ''bandaid' type of approach to ruggedizing the 321 would not be appropriate;
it would take a lot of investigation, planning and work; probably some
redesign,

It's possible that ETC's AN/USM-117 could meet the environment specs,
Possible, not probable, However, this box requires 25 watts or more
(USM=117 spec says "under 50'") at 117 v AC. The 321 can operate on

12 v(@ 700 ma (8.4 watts), though at 117, it may draw up to 25-30 w
(fused for 250 ma), The high performance, small size, low power drain
and low dissipation of the 321 would seem to favor it for this type of
application, if we can meet the environment,

It would be an interesting project, but before negotiating with North
American on the idea, a ''policy'' go-ahead would seem to be in order.

The scope that performs well on this moon-shot is automatically the
most portable, reliable scope in the known universe. The question
seems to be, do we want to be the outfi;,that makes it?

encl,

cc: Lou Broadbent
Jack Cassidy
Ed Bauder

Harvey Worth
Chuck Nolan
Bob Poulin

0z Svehaug




Geoff Gass, Fleld Informetion, Besverten Aprid. 10, 1962

Lou Broadbent

32 fox Project Apollo

Dear Geoff,

Turther discussions with N As A. repgarding use of the 321 for the Project
Apollo Moon Vehicle indicate they definitoly wont @ scope to be mounted in
the vahiz cle. It would certainly seem %0 be to our advantage to supply the
Beope

Bill King, N. A. As engineer, indlcated the scope moy be shock mounted in the
coapsule and that the envirommental conditions would be of short duration, not
exceeding five mimutess He hos no eclawification of the acceleration spees.,
but the Acoustol levels of L704b could exist fox five mimites or less « not
2sec a8 I indlcated in my 10C of 3/1h/62. \

He woudd like to know vhich, I any, teats we can moke, even though X
explained that the 32% will not meet most of thess requivemonis.

Then, I believe we can get them to do further testing theangelves and -
probebly ruggedise the 321 40 meet these requireuonts.

Best regaxrds

tow
L8/ja

CC: George Rdens
Jock Cassidy
EQ Dandes
Hoyvey Worth
Chueck Nolem
Bob Paulin
Oz Svehaug



Ceoft Gass ¥ay 9, 1962
Low Broadbent
321, Moonshot, Your IOC k-23-62

Deax Qeoffl,
Thanks for the 10C covering our envirormental testing capabilities.

Please do nob send dowm a design engineer at this time to moxe
evaluate the proposed "Moonshot" yequirements, as NASA is still quite
nebulous on these at this date. B1ll King, NAA project engincer fully
reallzes the limited envirommental cspobilities of the 321 and also
realizes we con't build scopes to £it thelr needs, particularly vhen
conly amall quantities will be needed.

Hovever, it 1s felt that the lunar explorers may need to use the 321
outaide the controlled atmospherve of the space ship for repairs to the
service module after londing on the lunar swrfece. He will sdvise us
further as soon a4 NASA mails down the specal Ten penny nails, anyone?

Best wishes

“Ffeisty" Broafbent
LB/ jac

CC: P4 Bauder
Baxvey Worth
Gs Edens
Je Cassidy
Ce Tiolan L
Bob Fouldn
Oz Svehaug



Inter-0Office Communication

Tor Lou Broadbent, E. Los Angeles Date: May 22, 1962

BEAVERTON

Subject: 321 Moonshot
Dear Lou,

I have been following the 321 Apollo correspondence with a great deal of interest.
The timing is about right to look very thoroughly at a 321 type instrument that
can serve the environmental needs of the military with an eye towards outerspace.
The ETC activity with the USM117, the Navy's looking at possible Polaris sub ap-
plications, coupled with the many applications that are field or semi-field con-
ditions all point towards upgrading the 321 environmentally and functionally by
utilizing recent solid state developments and packaging techniques.

As you can see Lou, this puts North American in a pretty good position of telling
us what they need with a possibility of some of it getting designed into a new
package. Normally they couldn't expect this from a manufacturer with their small
requirements, but the timing is opportune. Often just a little more effort can
fulfill a need if it comes early enough in the design stages.

Our group (Mil., Products Eng.) is carrying the ball on this project. We don't
feel the company is committed to a new product yet. A good deal of effort will
be extended before that occurs.

This letter is to clue you on the current thinking in engineering'and marketing.
We should get together with the people at North American just as soon as NASA has
settled down on parameters. (The engines are warmed up ready for take off)

Our goal would be to serve them in the environmental and reliability areas to a
maximum, consistent with the costs and the rest of the market. We would do as much
testing as possible in our own laboratory. Exotic tests would be carried on at
other locations but under our cognizance. In short, anything we finally sell will
be thoroughly tested to the limits that we advertise.

Any "special" environmental capabilities required by the Apollo program that isn't
practical to incorporate in a catalog item will have to be. solved in the applica=-
tion i.e. special mounting, shielding or whatever. For these problems I velieve
it is our responsibility to assist wherever possible so that a Tek ascope is the
first to fly to the moon and play all the way there, and back. ’

Keep us posted = as I know you will.

Regards,

cc: Bill Polits George Edens Ed Bauder Harvey Worth Geoff Gass
Jack Cassidy Pete Melhuish Chuck Nolan 0z Svehaug

BP: Jes
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Inter-Office Communication

To: Mear! Martin Date: September 18, 1962
F Orange
From: Fleld Information
Geof f Gass
Subject: Project Apollilo

Dear Mearl:

George suggested we send down a reference copy of DOOA's reliability study
on the 321 for you, In response to John Unruh's call report (8-9-62) in-
dicating NAA's interest in 321 reliability data, The report is Tektronix
Confidential, but the Information could be shared on a conflidential basis
with Bill King, though he should probably not have a copy he might feel

obliged to wave at ETC or Galaxy under NASA ''second source'' or ""national
interest' pressure,

If you'll leaf through Lou Broadbent's correspondence with me, Bob Poullm

and Chuck Nolan over the past year, you'll get the drift of our present
attitudes on the project. In summary,

le We are interested, yes.

2., We do not feel that any modification to.the present 32! could
possibly beef the instrument up to the probable end requlre=
ments. We are aware of a number of inherent limitatlions In

e

the 321 design which limit its performance drastically uncer
severe shock, vibration and thermal environments,

3., We would in no case encourage the use of any Tektronix instrus

ment  in the Apollo capsule itself unless we were absolute!ly
certain of its ability to survive and provide accurate answars
under the probable environments., We do not want to be the
igoat'' of any failure of this mission,

L, Bob Poulin is working on a design for a transistorized, rugged,
dual trace instrument intended for a 321-size package which
could be modified to provide reliable operation under the
extreme environments foreseen for the Apollo shot,

The two-to-three-year schedule for the Apollo prfogram glves us
a chance to do a solld design in this area,

5, Our present position Is, we need specs and conferences for
qlarlflcatlon of specs as soon as possible., How much protection




Mear! Martin Page 2 September 18, 1962

of the instrument against the environment can be provided
external to the instrument will have a lot to do with our

ability to perform, If the specs are as rugged as advance
Information suggests,

All hands are eager for Info =- a successful moonshot with a Tek scope
surviving In good shape would be a real feather In our corporate cap,

GG/ps

Encl.

CC: George
John Unruh
Ed Bauder
Bob Poulin
Chuck Nolan
Lou Broadbent
0z Svehaug
Pete Melhuish




North American 321 Coordination Meeting

This instrument is to be used on the Apollo Project.

Lou Broadbent said that Mr, Bill King is Project Engineer for North American,
and that he might be a good man to help clarify any problems that may come up.
One point that was brought up was that the 321 vibrationwise, is not too good,
i.e., there was failure at .0l inches peak to peak excursion with excitation
applied in the horizontal plane.

We appear to have two possible directions to go. VWe would like to resolve
these directions into a single one unless there are two actual requirements.
We will try to resolve this with a conference call to Merle Martin this
afternoon., ‘

Once it has been determined whether their interest lies in a militarized
version or a modified commercial version, we will be in a position to either
pursue this from the angle of a special product or a militarized instrument.
If the latter, Special Products would bow out.

~ Ed Bauder has requested that he be kept posted on the project as it progresses.

cc: Bob Poulin
~Ed Bauder
Geoff Gass
Howard Kiag -
Lou Broadbent
Oz Svehaug
Si Corn
@ill Polits
“huck Nolan



MEM O paTe:  9-20-62

10: Chuck Nolan PEPT ! Special Products

From: _Bob Poulin DEPT: MPE

susvecT: FPresent status and plan of action on Apollo scope

After our talk with Mearl Martin, the situation looks like the following from here: North
American has two groups designing in CRT displays in the command module. One is for a IV
type; the other is a straight test scope. There is an attempt at joining these two re-
quirements in one package. Mearl hasn't yet been able to bring both groups together to
obtain a mutual direction. The test scope group has published tentative ''space'" specs
which Bill King indicates are pretty impractical. On the other hand, the requirements

for the combined display (video amp and second sweep in batt. space) are not very demand-
ing. They want Tek to make a proposal on what we can do in the way of a special 321. Al-
so, they need environmental performance data on the 321 to judge what they need to do to
put the scope into the command vehicle,

The time table they are currently talking about eliminates the possibility of the X922
solving the problems. However, there is a question from some of us that a resurected
321 will do the job. The potential status and advertising is worth a lot of effort which-

ever direction they take. Tek will be sharing the responsibility of success whether it is
implied or contractual.

It looks like the next move is for Mearl to set up & meeting with Bill King either at
North American or at Tek so that we can talk over ideas and find out first hand what the
real problems are; both technical and timing. This meeting would be aimed at the week

of October 1. At that time, we probably should have basic environmental data put together
on the catalog 321 with some ideas on what we can do in the way of a special. Towards
this end our group will send you the 321 test data that we have obtained so far in our
studies on the X922 project.

Also, it seems like a good idea if Bill King comes to Portland, that we might have a 321
on the shake table for him to look at.

Bob

BP: jes

cct Ed Bauder
Lou Broadbent
Si Corn
Geoff Gass
Howard King
Bill Polits
Oz Svehaug
Mearl Martin

00i-774 D



Mob Poulia ~ - Jaguacy 29, 1963
Boaverton
Uil, Products Englneering Office

Hearl Martin

Type 321 £or Apollo Capeuls

Dezy Dobi

On Jomeery 16th, I tallked to B4LL Hing fn the Iun=-Flight Test
Sysiom et Hovth Aseviesn Aviatiom, D411 Zaformed me that the
spec situation had bean completely stonped, Appacently, there
wore & warber of problems that aguld wog ba woselved with tha
exiccing staff, Thore hos byoa 8 suesping rocrganiwzatioa of
this portion of Hosth Amerlices Aviaticn so tha Io-Flight Test
Seopn Spee is bolng stovied Peen pesstsh. BLIL edtdinated @
mintmss of siw {6) wonthe befoze veliable informanion will be
avalleble, He promised to contuct ma with undovetha-teble
inforuation a8 soon as gyrathing 4o availsble, He eloo
eptimated cightesn (L8) montha eftor completion of gpocifie
cabion wrikbing bafors regquivemzat of the initiel instrument,

I ¢hattod with him briefly abouk thoe X922 and eleo voeltervated
eur feolings conserning development contrects., I told him 3
thoushe wa datended to go shesd on cur own on the 322/922
dovelaopnent, He commented thot tholy time echadule may vaery
woll ailow us o grosent & ¢onplete fnstrument by the tine
thoy ave resdy to lat a8 develupment coutvest, If wa cam do
thio, he fole they would probably withdrew developmont
contrect DId requosts as soon as thay have had 4 chance to
eveluate our iustrument,

T will lwep you posted om any new information as it bocones
gvaileble,

Bagt x«a@u&sg

f2istie

¢t H, Worth
Iz, Baudayr
Chuck tolan, Spee, ¥reod,
Bon Goard, Cf8 Stefi
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