October 12, 19%6

Dx. Phillip Nolan

Farrand Optical Co., Inc.

Bronx Blvd. & Bast 238th Street
New York 70, New York

Dear Dr. Nolan:

Dr. Heeschen and I wish to thank you and laur colleagues
for the time and hospitality given us last week on our visit
to Farrand, 1 was greatly impressed by the l2-inch inductosyn
and other devices that were demonstrated and I have since been
reading the manual you loaned uc,

When we left, we had agrzed to give you a detailed state-
ment of the components or systems on which we would want a price,
to be incorporated in a general cost study we are making of the
various altazimuth and equatorial radio telescope designs. These
cost estimates will enter importantly into the considerations
leading to the decision of what design or designs will be sent
out for formal bids, Hence, we are seeking lump sum figures
rather than CPFF development estimates, such as might have been
necessary on the twelve-inch inductesyn several yesars ago. Thus,
we hope to have reasonably fizm prlices, although it is recognized
that during the formal bidding Farrand would have the right to
revise these figures, either in dealing directly with us or with
:c?o companles that agreed to submit a joint bid on the entire

elescope.

It appears that we need cost estimates on three systems,
which might be sub-parts of a more comprehensive drive and control
system. In each case it would be helpful to have a description of
the system as well as the cost estimate, e.g. in the first case
below, to list the number of inductosxns. oscillators, amplifiers,
:ingit ;pocd synchros, drives for indicator dials, etc. that are

nvolvedt

Gas; I. A system to measure the angular position of a

) » relative to some arbitrary reference mark, the
shaft position to be displayed at some remote location
(several hundred feet away) with an accuracy approaching

1" of arc. Assume that the shaft may be turned in either
direction; that if the shaft is turned at a fast slewing
rate, such as 20° par minute of time, continuous higg pre-
cision is not required, but the indicator must not drop out
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of synchronization; that Lif the shaft is turned at 2 slow
rate, such as 19 in two minutes, the indicator should follow
eentinuously and with a lag of not more than l«2% of are,

%ﬁ*%aé*ﬁa A command system that might be used, for example,
clination or polar axis of ggriqnntﬁtial telescope,
whaxein the desired position iz set-ih on dials, eithez
manwelly or avtomatically and centinuously as with a sidereal
clock. The output of yeur appropriate l:iiifinss would then
be used to control the slectric or hydraulic motors that weuld
turn a shaft, You need not include such power motors 1ln youy
:lttom. (Thus in Pig. 2 of your mapual, the smsll wotor shown
.ght be zeplaged by a power amplifier and much laxger motor
and these powsy elements should not be included in your estimate).
The agtual position of the driven shaft should then be compared
with the command position and the error displayed with s precision
of 12" of ave, The aﬁgu!u!'vclotitziaaaﬂldb!ttiant described
foy Cave I wnuid also apply to Case XIX. =

1 A c¢ooxdinate conversion sx:ts:a specifically to
ve command positions of henrang‘ and declination (both
might vary continuously to compsnsate for atmosphexic refraction,
ar exrors, or other systematic factors in addition to the
aput from a sidegoal clock, as in chang fxom one stellaz
object to anothex i to convert the hourang nd declination

into azimuth and altitude (or zenith distance); to amplify
these outputs to control servo powsr motors, as desciibed in
Case xxi and to compaze the actual peositions of the azimuth
and altitude shafts with the command positions, oy as an
alternative to compare the actual hour angle snd declinatien
with the cosmand values., Again the angular velocity and
accuracy considerstions described in Case I would apply,

Froem our discussions I believe you are aware that some astronomesrs
do not have much confidence in any systes that lavolves electronics,
Hence, one way to do the exroxr comparison discussed in Case II and IIX
would be to use completely indxytadunt tion indicatoxrs (and coord-
inate converxsion, for Case IIX) %o it a direct visusl compapisen
of the'command® dials and "lndicator"” dials. On the ot hand, we
recognize that this requires the duplication of several costly com-

wnts. Hence, wo should consider whatever you consider to the
g:st of the several altermatives described to us, provided that the
system would clearly indicate if there were a seriocus failure.

Mr, J. O. Silvey, of the MIT Servomechanisms Labozatory, who

visited you on a pxtvioua occasion concerning our radio teslescope

problems, is coordinating our efforts to get prices on all the

various components or sub systems that might into the drive and

control system foxr an altaz or equatorial telescope. For example,

he is getting us prices on the power units that would controlled by
systems in Cases 1I and III. If you have any questions concerning

zgzrcu¥~ef! int of Itux estimates, I will be glad to try to help,

but as I would probably have to first talk with Mr, Silvey, I suggest

that you take up any such matters with him.

Sincerely yours,
¢c: Heeschen / 72
ilve Richard M, Emberson

Karelitz Assistant to the President



