o O3

-ISIA [ensed pue ‘sdnoiS Inoj ‘sjuopnis
10J 19JU9D) UOHBULIOJU] PUB UOHBONPH
B o1iqng e ojul Suip[ing Sy) UIN) pinod
§| oM Surpunj oIoW WIM ‘SNQIYXS [eUOLIEd
I -npo bﬁ:oEoEEOo QuIos 3ON1Suod pue
: omoomo_uu S} 9101531 0 SU NQLIu0o
. .3«2.& ur 0o cfw ..uﬁo:w puly 0} s1

. -e10]SaI ._8 :w:o:o vo>_ouo._ oA o>?,
& - -suaddey 1e1) 91019 UOHBAOUSI
- pauueid s13[duios 0} Ksuow oy astel
01 adoy ‘s1asteIpuny Vi (A
-1e1§ 19ddoo ays se ._o—oo wes ayl 0} 93¢
1114 Swop 9y 1) ‘euned us21S np B yiim
13ddoo Sutusisis uzﬁﬂ:&a “IoIeoM Se
1009 A[[enpeIs [{im 193333 Jasuns Sy y,
.oaonvmo—uu Sy} s3snoy 1eyy mEE:B
K1031s-991Y43 3y} JO SWOP: Yl uo Su1
~[Jeays [eloul Mau JJo Sururesi3 Ew:::.m
W01y SOW0d 9Ie[S SYL, ‘[IIH A101eAIasqO)
I9A0 jasuns 19ddoo e oY1 Sunieadde
‘91qIStA  AjSupe]S SI jIom oyf
“JUSWINIISUL U3 YIIM U] SeM IelS e JO
ydei3ojoyd 3siij oy pue ‘oka sse[3 your
- -Gl SIY} YIIm P3IOAOISIP Slom Sull Jouul
S]1_pue uInieS JO UOOW YIYSIO oyJ.

: “(V3D) sa1shydonsy 10y 191D
UBIUOSYIIWS-PIBAIRE] 943 I8 Aem Iopun
ST Sa1e1S panun) ayy ur adoasaja 1sasie] 2
SYJ) SeM 90UO JBUYM JO UONEBIOISOY : i

Beis anezen
dnuio) °f wenm E

..Soa.aum Jea1n) ) jo .:5!5..@ ay w:...Smez

sotsKydonsy 5« Ho.EoU oﬁ Hm z:wo@ UOTIRI0]SOI boamtmmn_o . omoomoﬁo ,H

2661 b2 Ainr snazes prearey : T o .




91 TL-S6Y 38 UoLaBUID USMQ (8D
ued E.au 01 umop 11 3ui3utiq 0} ANQLIU0D
: [ pinom oym osuokuy: Ays-ou-ui-a1d
- gsaf m_vcﬂn U1 J9A9moY ‘SuTpuny INOUIM

' suoA®ay 2y} jJo uoneio[dxs sy ur pa
2191UT 950U} -10] 19]USD SIOJISIA DATIORIIE
Ie W009q PINOd SIIMOJ, Ieag ‘pateld
110D 218 SUOHEAOUSI 359U} [[E-20UQ
Kem EYIUALOW
fmo u z=~o>o a1 se aosw ‘so1sAydonse

EovoE Jo syoadse snoeA: .«o m?amﬁ

Sunioxs Suimesy ‘wool [-[[oM B ol
11 uing 03 199dx9 s101eAOURI INq “ooejd

pa191In[o pue JYIep Iaylel & MOU S —

-s199fqn's [eJTWIOUOIISE J9YI0 pue J2UI0)
s, A3[[eH 3O SQIYXd paiepino spioy
._uao.w sIeag Jo 100[} punoid ayJ
o Ay 131 Jo
mEozma uE E s1e1S 000°0LT et} ssout
PALJISSE[O 9YS YoM Ul 10129591 SULIAU-
-oid op. 01 nouue) oSIUUY 15UIOU0IISE
vo:%E EEnm_oucmu ay1 jo suwisud a1
Aq v.ﬁo«.co._

> yer o e&ﬂ&.« 31 5 odossop) Bugsis ST AL

jysdijuns
.._oﬁocc 0}
s1aded jo apid
ouo woIrj Aj
~(jo0uIs 918101
01  1019211p
9yl pamojje
‘uesns Azej e
I I[INQ 4SOP
oyl -uniqgej
-Jpued B pue
Jsop Sunelor e
9pnyoul pjnom
eyl °sS0061
A11es ay3 ul
pIp 11 se jooj
0] WOooI [[eWS
siy3  Surysiq
-Inja1 10¥ [[ed
. Suejd 291130
5,1030311(T,, Y}
SIS ‘9sedIlRlS
uopoom [eiids
® UMOD ‘W00l
Surai1ssqo
1o0[3-piryl
2y1 moag

-Sur
-ma1A o1pqud
10y  u99193s

UOISIAS[A) B 0]
«S998,, 11 1BYM
jo sogeuil

puss pinom 1eyl 943 21U0IIII[3 UE
gim 2doasajer ayy dinbs o st jesodord
auQ -s9sdi]od Se yons suoisesdo [eroads
U0 SUIAISSQO 10] PIsn 3q PInod 11 ‘salou
yo11s8uin .,5>o>>om I ;m:o:t jou
91 12 Y0O[ 01’payIAul 3q {[im d1qnd o
pUER SJUSPMIS '9991d WINSSAUI B SE JAISS
1114 2doosa[a] oYy ‘pa10ISAl Sny],
*spuey SIYj U0 SWl YIiM BpLIOL Ul
JOYRWINOO[ INJJRWE UE ‘[[OMIF [[9SSNY
£q 381Y5 INOYNM PIONLISU0III u3aq
Sel] 9ALIP-}00[d [eolueldoU [BUISIIO
3YL ‘[ PUE Jeyd 19A[9A ‘UOHIIPUOD
KIuao-yig] S 01 1019BIJIY 181D )
Su1103S91 pue SALIp Iojouwl 9y Surpied
=sIp 10} S[[ed UONBAOUSI SO661 SUL
-pa11niq 158 jou op soloyd a1nsodxa
-3uoy pue 1fs 243 Sutaour dooy o3 Ay
10U Op SI9AI9SQO OS U010l S, yiieq

3IM 1190U0D UI JI[S dY) S9AOW snjel

-edde SIY]. ‘9AIIp J1193[3 UB YIIM SUIOp
oyl SIAOUI 1BY} SAULIP [BOTUBYOSU SUI
Suroedol papnjoul UOIIBAOUSI Y,

: ‘paSewepun pauTRWal SUS|
3A192(qo 2y “A[o18Uniio] “awop 3yl
paSewep pue 2qnj paIssusA-Aueoyew
ay1 JO pud 9A1I3(qO 3Y3 PaAONSIP HI0M

- Aswin]D 191seSIP-1BaU B SE saijijenb

‘SJunosoe [[e Aq ‘YIIyMm | UONBZIUISpOW,
e juamropun 3dodsafa) syl ‘€661 Ul
J9)sesi(J-1eaN V

»

“ITBYD JOATIA 3} WOy
susAeay 9yl jo asdwr|3 e 103 19MO],
SIB3G O} PIBX 9y WOIJ yolewl 0} SI0IU3S
23a1[0D pieAley Joj [emul Sunids e

20u0 sem 1] :2d0osafal siyy ysnoyy sies

pue sioueyd 18 J0O[ 9s0]d 1s11y 119y} 103
sjuspnis Auejy “UolEONpd poziseyduro
18y} j01 M3U B 0] pof a5ueyd YL
ke ~[001 Y21BISaI B S N[BA
s11 pasdifos A30jouydal jo soueApe
5110919W Y3 puE SFpLqUIE) UL UCISOY
3o s1y811 1y311q oy ‘usyy Ag ‘zi61
[13un S21pN3s [B1SI[9I JO 193U IATIOE

IS 51..«0 09 ‘sarsAyd

-01)SV 10J JaJUL)) UBIUOSYHUWIS-PIEATEH 31} JE JIMO], SIEIS JO JUIOP 3Yj U0 sarejd 1addod 3A1309301d [[eIsul SI3HIOA

uuupm eor£q oloud

ue paulewal houua.cox Eo...O o:&x

-1 .o.?s.?..uo& 0¢ o_t ur ~
-1onnys e dw:o._:e $)00] “S!
10 ‘pus A3js J91oUEID- youl

5UO YIIA junour 3j1uei3 uol
paAOW 3q ues 11 Jey} paoue[eq Ajou O
SI JUSWINIISUL ‘wcoEoom.oN,. ‘punod-000‘1
YL ‘jueid puey ow.:w._ B UlIM UM,
pue dn Jreyd o& SAOUI PIROM 3YS
SH ‘IEUD J9A[SA PIYOrq-1ysIells op!
® UL JIS 0] 9sed1Ie]s oIl cmbE:o pIn
S?Bm.ao ue ‘0d02sa]91 AUl Isn Of. -
-y pue sajejd L1p @oﬁou&@ﬁﬁ
ssao01d & Suisn ‘s1els Jo sojoyd arerd
19M,, 1511 2yl Speur SIOUIOUONISE Ile]
.ﬁj,cozﬁ_oacoo Y1 ul Jels IyM-an[q
1y31q & ‘8397 JO oaboP:uzmmvhu|.§ \
-5e1joy 18910 9yl YA Ieis e Jo ydeiSo
-oyd Js11J 91 SPEUI SIOAISSqO *0S8T UL
(-Aj1wey S1y 10 paweu
st .:.E £1018AI9SQQ) JO SPIS YINOS dy1 uo
‘}9211S puog) "pleAleH wWoly So[iul uoi|
[ 688 swos ‘1auefd ay3 SulfoIio sSun
101yS11q 19pL01q U3 SPISUL 31 pUE Jo0I
Jo pueq Ajsnp e ‘SurRy oda1) pa[fed-0s
o) punoj 9y ‘123 SIBdk OM] “UINES
Jo uoow yySra Y} 19A09SIp 01 2dods
-o191 oﬁ pasn puog 251030 ‘8H81 UI
oy
-oﬁwom jeoIn),, 9y} Juednooo sit paqqnp
S19UIOUOIISe [B207] ' JOMO] SIieag,
se umouy awes9q SuIpjing AI01eAI9SqO
oY1 OS uonBUOP Iofeul 1511} 3y} SAE3S
Apiurey Suifielar oyl Jo sieag praeq
eIm[nod JO S191eMYdeq dYl oul
difs 03 juem jou pIp u0Isog JO SU3ZnIo
jusurwold oy 1ey) A[odI[ SI0W 1 juiy)
1Ingl,, ‘PA10U YoUAZuID ‘cp]1 JO JoW0d
1ea18 a1 Aq m:::n::_oa ojul pausIysLy
a19m odoad 12yl 11 sey K103s 2uQ,,
*S9oM XIS a1oul & Ul (000°S$) Ut doasy
o3 Suipjing e pue (Tr8:61%) oaoomBou
ay3 Joj Asuouwr pasiel SI01IDT[OS “IF M
SUOIIBAISSQO 1511} SY1 Speul sIdwouolise
uoyMm ‘L8] UL PIOM dUl UT 1s98xe]
oy} Se ‘eissny ‘81nqsio194 '1S Ul Jusw
-nnsul UMl & Yum pan adoosaa ay,
SILIIA0951(] AlaeH




RAY MUSEUM STUDIOS
Christopher Ray “Celestial Mechanic”
607 Elm Ave. Swarthmore, PA 19081-1119
(610) 543-1667
CRAYMUSEUM@AOL.COM

Dr. Owen Gingerich

Professor of Astronomy & The History of Science
Harvard/Smithsonian Center for Astrophysics

60 Garden Street

Cambridge, MA 02138

Dec. 17, 1997

Dear Dr. Gingerich:

Enclosed is my estimation of restoring the Merz and Mahler 15” “Great
Refractor” to an improved condition as an historical ikon of 19th Century American
Astronomy.

First, I should like to deal with the preparation of the dome space. The floor shall
be clad in 1/2” plywood to protect it from mechanical damage and drips of paint, grease
& etc. during the operation. Four scaffold towers will be erected to ring the telescope in a
rectangle whose sides are aligned cardinally. Two secondary steel beams will run north
and south, supporting the ends of a primary beam bearing a traveling hoist, which runs
east-west over the top of the mount and pier (like an H). This will enable us to hoist
various elements of the mount and lower them either on the east or west sides of the pier.
The secondary beams enable us to move the primary beam north and south to unload the
bronze side bars and the tube at their balance points. Once the tail-heavy sidebars are
removed, the wooden tube will be very nose-heavy. The primary beam will then be
moved north until we can hoist the tube at its center of gravity. The telescope will be
strongly braced under the declination counter weights and with a temporary scaffolding
underneath the wooden tube, during these demounting operations. I have gotten a quote
from the Miara rigging company, of Wilmington, Mass, to handle demounting of the
tube and mount as I loosten bolts and supervise lifting. The mount parts are heavy.

We also need to be able to open the dome slot and doors for ventilation especially
when stripping off old lacquer and spraying on new. The exhibit display windows shall
be covered with plastic sheeting to avoid any overspray on the glass.

Basic Order of Operation:

1. Remove the primary and finder objective lenses.

2. Brace the telescope.

3. Remove the bronze sidebars from the main tube.

4. Remove finder scope and brackets.

5. Remove steel tube splice and objective cell flange and tailpiece, if possible.



6. Lower wooden tube to floor.

7. Demount tube saddle.

8. Demount all the counter weights and assemblies from declination axis.

9. Demount declination shaft and housing from polar axis head.

10. Remove weighted bearing assemblies from polar axis.

11. Demount polar shaft.

12. Demount base of mount from pier to floor.

13. Fabricate ca 27” wooden tube section for broken end and splice onto old wooden
tube.

14. Veneer tube patch and finish to match original tube. Refinish entire tube in antique
manner.

15. Strip, clean and polish all bronze elements to as high a polish as possible (they are
pitted).

16. Lacquer all non-bearing bronze parts with clear metal-bonding lacquer.

17. Remove rust from all steel pieces, paint or gun-blue as is appropriate.

18. Discard the declination power drive and other bits and pieces on the scope which do
not correspond to its historical appearance.

19. Draw and fabricate various small pieces missing from the mount and tube.*

20. Remount the telescope. Lubricate bearings and draw tubes.

21. Attach replica clock drive to pier and connect to worm gear driver. Regulate.

22. Clean and remount lenses, install in tubes. Collimate.

23. Fabricate new lens cover for objective.

24. Take down scaffolding and steel beams, take up plywood floor, remove equipment.
25. Present restored telescope.

Estimate of
L2717/97 oot ee et e e et e e e e e e se s et e e ennanes $47,260.

As this renovation proceeded, I would take many photographs and make extensive
notes and drawings. I would make finished technical drawings of the telescope and write
a paper on the history and the renovation of the “Great Refractor” as part of the process.

I estimate that the restoration would take 4 months, 3 of which would be spent on
site in Cambridge.

* ] have included casting up a new RA setting circle and machining it,
but not ruling the readings on it. Want it ruled? Do you want microscopes? Lanterns?
A “tripod”? Verniers? Other details?

Sincerely,

Christopher Ray




Harvard-Smithsonian Center for Astrophysics

60 Garden Street, Cambridge, MA 02138

A208 or Mail Stop 9 GINGERQ@CFA.HARVARD.EDU or CFA::GINGER (617) 495-7216
FAX (617) 496-7564

6 January 1998

To: Irwin Shapiro

From: Owen Gingerich ﬂW

Subject: Restoration of Great Refractor

A few weeks ago Christopher Ray of Swarthmore, PA, made a careful inspection of
our Great Refractor. Mr. Ray is the first expert on the restoration of early telescopes to have
examined our historic instrument, and he has sent a proposal for its restoration. While he was
here he investigated local rigging companies, and brought them in for an estimate of the cost
of taking off the tube and the other parts. The total cost estimate is not cheap, but is the first
detailed looked by a really qualified expert that we have had.

When Ira Heyman and Howard Baker were in the dome, you mentioned again the free
offer that you had been given for the repair of the telescope. Nate Hazen and I had previously
replied that we were suspicious of such an offer, which, while it would involve a wonderful
spirit of helpfulness and generosity, would also come with the danger of someone not tuned
into the nuances of historical preservation and whose bottom line could well be simply putting
the telescope into shape so that it could be used by the local amateur astronomers.

I am not asking you for funding to restore the telescope, which is out of the question
from normal Observatory monies. However, I would hope that you would approve the project
in general, thereby opening the door to possible fund raising. Our previous attempt through
the Development Office led only to dead ends, but sufficient time has elapsed so that there
might be fresh ideas for a renewed fund raising attempt.

0G/jj

Attachment

Xc: Nate Hazen
John Huchra
John Wolbach

HARVARD COLLEGE OBSERVATORY SMITHSONIAN ASTROPHYSICAL OBSERVATORY
Established 1839 Established 1890




RAY MUSEUM STUDIOS
. Christopher Ray “Celestial Mechanic”
607 Elm Ave. Swarthmore, PA 19081-1119
(610) 543-1667
CRAYMUSEUM@AOL.COM

Dr. Owen Gingerich A6 2 7 1997
Professor of Astronomy and the History of Science

Harvard-Smithsonian Center for Astrophysics

60 Garden St.

Cambridge, MA 02138 ‘ Aug. 20,

1997

Dear Dr. Gingerich:

The restoration of the Great Refractor looks like an interesting project. I am
willing to put forward my time and expense to come up to Cambridge to examine the
telescope and make an estimate. At the moment, I am not sure of the scope of the work
which you might expect me to execute. From your letter of the 15th, it would appear that
the first phase would be to remove all the junk installed over the years. Then to replace
the aluminum end of the tube with a wooden section spliced onto the original wooden
tube. Then to restore the weight driven clock drive with a replica. Sounds like you wish
to go back to an early configuration. I am sure there are many other details to be
considered which can be thrashed-out on site.

I shall return from restoring the Michigan 12” Fitz at the end of October. I shall
call then to set a date for a visit.

Sincerely yours,

Christopher Ray

PS: One has to be very careful in demounting lenses and tubes from large refractors. A
machinist at Haverford removed a tube from a small but heavy telescope without bracing
the Dec axis and the counterweight came around and knocked him off a ladder onto the
floor. Luckily, no serious injuries sustained. Long tubes should be held by 2 tethers at
both ends to stop horizontal motion while raising or lowering by hoist.




Harvard-Smithsonian Center for Astrophysics

60 Garden Street, Cambridge, MA 02138

A208 or Mail Stop 9 GINGER@CFA.HARVARD.EDU or CFA::GINGER (617) 495-7216
FAX (617) 496-7564

15 August 1997

Mr. Christopher Ray
Ray Museum Studios
607 Elm Avenue '
Swarthmore, PA 19081-111

Dear Mr. Ray:

I enclose xeroxes of two pictures of our 15" Great Refractor. The earlier one is our
only photograph showing the sector drive on the north face of the pier that was constructed by
Alvan Clarke soon after the arrival of the instrument. The second photograph shows the
special drives and gear added to the telescope around 1953. At that time the telescope was
disassembled, and after the lens had been removed (fortunately) and the tube was being lifted
off the declination axis, the telescope got away from them and swung up against the dome,
completely shattering the end of the mahogany veneer tube. Consequently the uppermost .
section of the tube, from the brass supporting rod to the lens, was replaced with an aluminum
tube.

It is our intention to replace the end of the tube and at the same time remove all of the
vestiges of the 1953 electrical additions, and finally to add a new replica clock drive to the
lower part of the polar axis.

There are several details that I must clarify. First, I am not the Director of the
Observatory, but simply the person most directly involved with the historical restoration of the
telescope. At present we have no funding for the repair of the telescope. However, if we get
an appropriate estimate, this will give us a good chance to seek the necessary funds for the

HARVARD COLLEGE OBSERVATORY SMITHSONIAN ASTROPHYSICAL OBSERVATORY
Established 1839 Established 1890




Mr. Christopher Ray -2- 15 August 1997
restoration of the instrument. However, I am not even in a position to offer you
reimbursement for the trip to Cambridge, so you have to do it on speculation and for the

interest of examining the telescope.

Finally I should draw to your attention that I will be in California from November 6-10
and in Philadelphia November 14-16. I hope that you can work around these dates.

Sincerely yours,

Owen
Professor of Astronomy and the
History bf Science
0G/jj
Enc.




RAY MUSEUM STUDIOS
Christopher Ray “Celestial Mechanic”
607 ElIm Ave. Swarthmore, PA 19081-1119
(610) 543-1667
CRAYMUSEUM@AOL.COM

Dr. Owen Gingerich, Director

Harvard College Observatory

60 Garden St.

Cambridge, MA 02128 Aug. 11, 1997

Dear Dr. Gingerich:

I had intended to come up to see the broken end of “The Great Refractor” in July.
However, I have been tied up with another job which ends Saturday, the 16th of August.
This leaves me only a week to prepare and depart for the restoration of the Fitz 12” at the
University of Michigan’s Detroit Observatory in Ann Arbor on August 23rd. It will take
two months to take it all apart and to restore it to gleaming 1906 condition, when the
wooden tube was replaced with a steel tube.

If you can wait, I will return in early November, at which time I could come up to
Cambridge and estimate the task of repairing the wooden tube of the Great Refractor. I
have been communicating with several people about wooden tube construction in the
Antique Telescope Society and at the Smithsonian. I should know more about making
wooden tubes by November. I am going to make a scale model of the Fitz 12” with its
original wooden tube construction, looking for all the world like Fraunhofer’s refractor at
Pulkova, and also construct a cross-section of a typical Fitz wooden telescope tube for
exhibit purposes in the Detroit Observatory this winter.

In the meantime, could you send me any pictures of the Great Refractor in its

whole and then damaged condition?
Sincerely yours,
%W

I wish you pleasant late summer and early fall.
Christopher Ra

Member, Antique Telescope Society
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Tot Irwin Bhapiro =t .,,.,J‘l be able \L
From: Nat carleton Jfuf bbb ity vk

Subjact: Sears Tower and 15=inch telescope restoration -
411'," pr
{
John Huchra wrote you & somewhat cryptic note ‘kxﬁlrégurcgof
a conversation I had with him, concerning this restoration sérvichw
project. I had consulted John, in turn, because Nate Hazen had fultre
come t0 me to express a strong concern that the rastoration was 4.0
proceeding in a haphazard way, without propar planning or
supervision, such that things in the tower might be in danger Jf
real damage from enthusiastic velunteer help. T am now writing
to you directly because John is out of town for a while. / /
'IMWWM"HW- 2/l
I have always been interested in the potential restoration
of the 15=-inch telescope. Way back in 1974 or so, I saw some
opportunities to raise money to do this, and got some effort
organized, but Harvard enjoined us not to procead, because they
were about to start onme of thelr large fund-raising efforts. A
few years ago, as you may remember, John Huchyra and @I agreed to
halp some of tHE BtUASMTE In & very modaest effort to make the
telescope marginally operable. We again decided not to proceed,
when we found that the dome had become essentially inopsrable.

In both of these efforts, as in a notable earliar aeffort,
Nate Hazen was the major technical rasource that we counted upon.
Nate was the senior engineer at HCO from 1960 to 1977, and is a
superb engineer with a strong historical bant. He has now been
working toward this restoration effort for 22 years.

In 1987 (see attached memo) I made another proposal,
connected to the upcoming annhiversary years, that I hoped would
enable us finally to give Nate Hazen the opportunity to go ahead
and lead this project. I was digappointed that nothing came of
this proposal, but last year 1 was extremely pleased to find that
an effort was actually under way under Frad Seward’s direction
and that Nate Hazen was taking a strong part in assessing the
work to be done (as summarized in a long, detailed memorandum €o
the committee in May 1990).

Finally, after all these ups and downs, T was distressed to
find that we are apparently not taking full advantage of the time
that Nate is (1 believe) donating to the cbservatory. It sounds
as though he is vready and willing to assist us in drawing up a
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Harvard University/Atmospheric Research Project

- Engineering Sciences Laboratory
(LY 40 Oxdord Street, Cambridge, MA 02138
NNt 4 617-495-5922
MEMORANDUM
TO: Fred Seward, Owen Gingerich, Peg Herlihy
FROM: Nate Hazen WY )~
DATE: April 12, 1990

SUBJECT: SPNEA proposal for 15" telescope body & chair work.

The enclosed are passed on for the completeness of your
records. The data therein will be massaged and incorporated into
a more concise proposal statement, along with data from Conor
Power’s report on the structural circumstances of the Sears Tower

and other material on the instrument, which will be prepared
anon.

I prepared a work statement covering most of this work in
January (enclosed) and met with several representatives of SPNEA
on two occasions since at the site. I think the proposal
represents a good assessment of the defined tasks. Although (by
reguest) it covers the additional work of cleaning and protecting
the brasswork, it does not address any issues regarding the

drives, optics or instrument details; these I will be dealing
with separately.

encl:SPNEA Report
Work Statement - NLH, 1/18/90




RENOVATION CARPENTRY TASKS — HARVARD 15 INCH TELESCOPE
Task Statement by Nathan Hazen, January 18, 1990

TELESCOPE TUBE

This is a hollow wooden tube of 1 inch wall thickness,
about 22 feet long, with an outer diameter tapering from
about 12 inches at one end to about 16.5 inches at the other.
The roundness is stabilized by a series of internal metal
annular rings. The tube is constructed of a light fir-type
wood, with the wall composed of strips, each approximately
1/3 inch thick and 1 ‘inch wide, laid down in three layers
with staggered joints. The outer surface is veneered with
mahogany and the inside is covered with a cardboard-cloth
laminate. The larger end of the tube was damaged some years
ago, resulting in outright loss of about three feet. Since
that time a metal tube has been bolted in its place.

The task is to restore the end of the tube in wood by
scarfing in and laminating new staves out to the original
length, covering the repair with new mahogany veneer, and
doing some interior finish comparable to the original. There
may be some small repairs elsewhere on the tube to be done at
the same time. The work should aim to use material and
adhesives comparable to the original or contemporary with
them, but this is negotiable depending on cost.

I would expect that the tube would be removed from its
mounting and stripped of all extraneous hardware by
Observatory personnel. The restoration work could be sited on
the floor of the observing room, elsewhere in the
Observatory, or the tube could be crated and delivered to the
carpenter’s shop, whichever is most economical. In the last
case, issues of security would have to be addressed.

OBSERVER’S CHAIR

This is an assembly about 10 feet high and 9 feet wide,
with two narrow sets of stairs bounding a central two-person
settee which can be cranked up and down on curved rails
between them. The assembly is mounted on wheels which run on
tracks imbedded around the observing floor. The structure of
the Observer’s Chair is heavy wood; the fittings and
machinery (chains, pulleys, wheels, rails, etc.) are iron and
brass. Red velvet cushions are used on the settee.

The task is to restore the Chair assembly and the
mechanical devices to sound condition. There is some minor
wood breakage, some of the fittings need re-seating, and many
of the joints are somewhat loose. A judicious mix of




traditional and modern materials might be used, subject to
negotiation, with the emphasis on restoring appearance and
function. New cushions must be made.

Because of its size the Observer’s Chair cannot be
removed from the dome so most of the work must be done there,
but some subassemblies could be detached.
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Antiquities

April 12, 1990

Nathan L. Hazen

Engineering Sciences Laboratory
Harvard University

40 Oxford Street

Cambridge, MA 02138

Dear Nathan:

Please find enclosed the proposal for the repairs to the
15" Telescope and the Observer's Chair in the Harvazrd Sears
Tower. As you will see from the proposal, the work is
complex and time consuming. It can, however, be modified
and phased to meet your needs. The summary sheet in the
‘proposal suggests ways that the work might be prioritized.

Please review this proposal with your committee and let me
know your comments.

We look forward to working with you on this most
interesting and challenging project.

Sincerely,

Andrea M. Gilmore
Architectural Conservator

AMG/cah
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ANTRODUCTION

X

This proposal presents an outline and cost estimate for the work
required to repalr the wooden tube and clean the brass mountings
on the 15-inch telescope and to repair the observer's chair. The
work 1s described in some detail and several alternative methods
of treatment are presented. General comments regarding our
understanding of work commitments by the observatory staff and
work space requirements are also included.

15-Inch Telescope
I. thenéion of Wooden Tube
A, Procedure:
1. Remove objective and cell (Harvard staff)

"2 Remove metal tube end (SPNEA)
3. Identify wood used in core of tube

4. Prepare end of tube for new softwood staves,
perhaps using power router to cut new 5/16" deep
by 2" long rabbet, and power router to cut some
longer grooves running along the length of the
tube into which some staves may be glued. This
will increase the strength of the overlap between -
new and old tube sections.

5. New staves to be preshaped using set of
convex/concave cutters to match arc of tube.

6. Construct a removable form that will extend out of
the existing tube and around which a new section
of tube can be glued and clamped. The new
cardboard-cloth liner may be used as a barrier
between the form and the new wood.

7. Build up three layers of softwood core.

8. Veneer new core with new mahogany veneers, aiming
to approximately match grain and thickness of
existing veneers,

9. Glues: probably epoxy on the staves, due to its
strength and gap filling abilities; PVA glue to
attach the veneers.

i




10.

1l.

Prepare end of new section.of tube to receive
objective mounting bracket., While this bracket
may be installed by SPNEA, the objective will bhe
installed by Harvard staff. '

Finish to match appearance of present finish,

which appears to be linseed oil, We would probably.
use some kind of varnish since it is more
raeamovable at a later date than linseed o0il and can
be more easily and controllably tinted.

Comments

1.

Shop Space: This stage of the project can most
easily, safely and productively be done in a
woodworking shop rather than at the observatory.
Ideally it would be done in David Webb's or
SPNEA's shop, but we are willing to work at a
Harvard University facility. We will need good
lighting, several easily reached grounded 110 W
outlets, and adequate ventilation for any dust we
make.

We understand the justifiable concerns for loss or
damage to the tube while in a non-University
building. We feel the tube is probably not the
most sought after element of the telescope, and
thus could be quite safely housed away from the
University, especially if the objective remained
at the University. oOther than to f£it the mounting
bracket for the objective to the new section of .
the tube, we see no need to handle any part of the
objective, and do not want to be responsible for
its storage.

Removing the tube from the Observatory and moving
it to another location should probably be overseen
by the Observatory staff.

Some care will be needed to prepare a cradle for
the tube while it is being worked on. We expect
that we will be responsible for this. The cradle,
designed to hold the tube without its brass
mountings, should allow the tube to be rolled
without damaging the wood or finish of the
existing surface. It will be necessary to roll
the tube during various stages of fitting and
gluing the new staves.




5. Most of the stages of the project will be quiet
and clean work. The power router will make some
noise and dust. Shaping the staves will probably
be done on one of our own machines in one of our
shops. During the finishing stage, it will be
important to have a fairly dust-free area, and may
be necessary to have a spray booth.

6., The estimate is designed to include the extensive
amount of time we predict will be needed to set up
and perform a diffticult and new type of procedure,
and to carefully appralise each step in progress.

c. Work to be done by David Webb and Joe Twichell
D. Time Estimate: 180 hrs, at $50/hr. - Total $9,000.00

E. Materials Estimata: $500.00

II. Metal Cleaning

A. Procedura - Two methods for cleaning the brass ars
presented. One proposal is for work to be done by
SPNEA staff and the other by 2 commercial cleaner.

1. SPNEA staff

a) All brass parts will have remains of previous
coatings removed by solvents (lacquer
thinner, if the existing coating is lacquer).

b) Polishing will be done by hand using a
commercially available metal polish, such as
Nevr-Dull, Magic wadding or Quator.

c) Before final coating, the polished brasses
will be rinsed to remove cleaning residues
and degreased using lacquer thinner.

d) Finally, the cleaned brass will be coated
with several heavy coats of sprayed on
lacquer, elther an acrylic, such as Incrylac,
or a nitro-cellulose, such as
lacquer.




Comments on SPNEA treatment

a)

b)

The goal of SPNEA's treatment will be to
protect the existing quality of the metal
finishing (machining marks, fine incised
details, etc.) on the surface while using
materials that.permit us to do the cleaning
fairly expediently,

vE=Du W and Quator are
commercially available metal polishes made of
cotton wadding containing a small amount of a
mild acid as well as a small amount of an
extremely fine abrasive materia], Abrasions
caused by these cleaners are only visible
through a mioroscope.

Some research to determine the most
appropriate polishing method will have to be
done once the parts are removed from the
telescope. It is possible that it will be
deemed appropriate to use an electric buffer
to polish parts of the brasses. Decisions on
what polishing technique will be used will be
reviewed with Harvard gtaff prior to-any
treatment being undertaken.

Those parts requiring special cleaning
procedures, such as the eye piece, the silver
vernier-calibrating ring and some of the fine
knurling, will be cleaned, as necessary, with
more conservative techniques.

Since most of the cleaning is expected to be
simple but tedious work, we plan to train
interns or other qualifiegd people to help
with the cleaning. These people would work
under the constant supervision of an SPNEA
staff person and their work would be limited
to non-technical parts of the treatment,
particularly the cleaning,




e) The estimate includes 40 hours for set-up,
photo-documantation, and testing (existing
coating, degree of surface degradation and

appropriate cleaning methods), 120 hours  £or
actual polishing, and 100 hours for removal
of existing coating and application of new
one. Another 40 hours has keen allocated to
procuring materials and to making a mobile
spray pooth and ventilation gysten for use
during various stages of the cleaning itf
thaese systems are not available at the spot
where the treatment is to be done.

£) The brass fittings will pe demounted and

noved to the cleaning site by Harvard staff.
SPNEA will be responsible for properly
supporting parts during cleaning. Harvard
staff will remount brass parts.

q) There is no clear preference £o using nitro-
cellulose versus acrylic coatings. The
acrylic ones may pe tougher, but the nitro-

cellulose ones, in our experience, are sasier
to apply and seem to be less visible on the
metal. Given the 1ack of UV light and ailr
pollution in the cbservatory, weathering
capabilities are probably not of paramount
importance.

commercial Metal Cleaners

There are gseveral commercial metal cleaning
companies in the Boston area who can polish and
coat the prass mounts to varying degrees of care
and time -- and thus cost. To summarize their
tachnigques, they would strip the existing coating
with lacgquer thinner, polish with a commercially
available polish that contains an abrasive
(probably, as we presently understand, coarser
than that in Nevr-Dull) and coat (after thorough
rinsing with lacquer”thinner) witn either a nitro-
cellulose Or acrylic lacquer as directed.




We expect that they will be able to do the work at
a lower price than we can, and, if interviews with
them are to be believed, some of them will do high
quality, careful work. They have the equipment
already prepared for working on site, are familiar
with working on site, and, in some cases, have
worked on high quality objects (as opposed to
brushed metal interiors, hand railings, etc.).
Finally, their schedules may be more flexible than
ours and they can probably do the work in fewer
days if they have a large staff.

It is worth considering how well you can control
the quality of work done. Commercial polishers
tend, understandably, to be extremely budget-
conscious, although there will be differences
among them. A safe rule of thumb is that the
lower the estimate, the less control you will have
over their work. If the company has done work
befora on "art objects," they may be more used to \
having their work overseen by owners, or other
knowledgeable people. The best commercial people
should be as open to having their work reviewed
and suggestions made as a museum-oriented staff
such as ours. '

Work can be done by SPNEA staff, perhaps with interns
or other help appropriately trained by SPNEA, or it may
be sub-contracted to a commercial metals cleaner.

Time Estimate: 300 hr. at $50/hr. - Total $15,000.00

R'S

I. Repair of the Observer's Chair Assembly

A.

C.

D.

Procedure:

1. Refasten steel track to floor.

2. Research and install rope drive.

3. Repair/replace broken parts of the wooden portion

-of the c¢hair.

Work to be done by David Webb.

Time Estimate 200 hrs. at $50/hr., =- Total $10,000.00

Materials Estimate $300.00

s



II.

III.

Iv.

Cleaning of  Handrailing

A, Procedure:
Sane as for telescope mounts,
B. Work to be done by SPNEA staff.

c. Time estimate 16 hrs, at $50/hr., -~ Total $800.00

Identification of Paint on Observer's Chair Assembly

A. Procedure:

Paint on the observer's chair would be studied
microscopically to identify its original color.

B. Work to be done by SPNEA staff.

C. Time Estimate 8 hrs. at $75/hr. - Total $600.00 o

Upholstery of Observer's Chair Seat and Foot Rest

The upholstery and textile portions of this project will be
a small investment in proportion to the treatment of the
telascope itself, The visual impact, however, of the
properly restored observer's chair unit (inclusive of
carpet) will heavily impact the ambiance of the period you
are trying to achieve, Initial investigations did not
reveal any original materials but it is likely the first
cover was a wool or linen plush, Archival photographs will
help determine the style of carpeting for the foot rest. It
is likely some kind of blankets and possibly pillows were
also apart of the eriginal ensemble, Even this small amount
of color and texture will carefully illustrate the interior
space as an ldentifiable 1850 date,

A. Procedure

1. Deupholster chair and analyze for original
information. Secure archival photographs of the
chair. Complete condition report, inclusive of
dimensions.

2. Investigate replacement fabrics for chair and trim
and carpet for footrest.

3. Purchasa, inspect and prepare fabrics for
installation,




4. Install replacement fabrics recreating the form in
the archival photograph.

5. Write a treatment report.
B. Work to be done by SPNEA staff.

c. Time Estimate: 60 hrs. at $50/hr. - Total $3,000.00

D. No materials estimate is included since selection of
fabric and trim will determine these costs. Typically
this sort of replacement fabric costs $100 - $135 per
yard, Five yards of double width fabric will be
required for recovering the observer's chair.




15-Inch Telescope

Extension of Wooden Tube
Metal Cleaning

Metal cleaning will require the

disassembly of the telescope, therefore

it is advantageous to do this work when

the wooden tube is extended. However, metal
cleaning is not necessary for the successful
repair of the wooden tube.

Observer's Chair

1.

Repair of the Chair Assembly

This work should be done to pravent
further damage to the chair and for
safety reasons,

Upholstery of the Observer's Chair Seat
and Foot Rest

Cleaning of the Hand Railing

Identification of Paint on Observer's
Chair Assembly

$ 9,500.00

$15,000.00

$10,000,00

$ 3,000.00

$

$

800,00

600.00
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Harvard University/Atmospheric Research Project

é,«e-»aa% Engineering Sciences Laboratory

(MY 40 Oxford Street, Cambridge, MA 02138

Y ' 617-495-5922

MEMORANDUM

TO: Owen Gingerich, Pam Lodish, Fred Seward
FROM: Nate Hamen, x5922 772
DATE: February 22, 1991 ;5:
SUBJECT: Repair/ Upholstery of Observer’s Chair - 15" Telescope

At this writing, the Observer’s Chair for the 15" telescope
has been removed from its frame and been partially disassembled.
The left hand wrought iron portion of the chair support frame has
been separated so as to allow the repair of break (temporarily
covered in 1955 with an aluminum doubler plate).

After consultation with peopnle aware of such things, I
approached an upholsterer - The Fabric Showroom - to advise on
appropriate ways to deal with the "restoration” of the furniture
vortion of the chair; i.e. the wooden frame and the upholstery.
This firm came highly recommended for quality and sensitivity to
historical aspects, while at the same time offering a pragmatic
solution. I met with one of the partners, Barry Shapiro, on 2/5
in the dome and we looked over the chair quite carefully. The end
result was his recommendation to re-upholster the chair and
cushion in a way very similar to their present character -
antique velwet over horsehair filling, finished with decorative
gimp - as this was representative of the practices in 1845. We
further agreed that a utilitarian replica cushion - of naugahyde
with polyurethane filling - might be useful if significant public
exposure was anticipated. Mr. Shapiro subsequently sent a written
budgetary proposal describing this approach; a copy is enclosed.

I intend to go ahead with the welding repair (perhaps a
$100. item), if it’s OK with you all, and would like to go ahead
in due time with the upholstery.

Please advise.

P ¢. f cp/go L\o\\/L @ALH:, Samples .



Page No. of Pages
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THE FABRIC SHOWROOM \
0360 Brighton Upholstering Co., Inc.

P 319 Washington Street \a3
AL BRIGHTON CENTER, MA 02135 P
(617) 782-3169  783-4343 el» P

TRBINeD Nezote, | Fas sA2 L A/
A0 ooz St | Obaerystr] — BPenei
CITY, STATE AND ZIP %E(\C\Qﬁ 'I/n A_ O‘Z’lw JO@)%N D‘\EQ é CWGQO

QAW Hﬂ%(\} DATE OF PLANS JOB PHONE

We hereby submit specifications and estimates for:

ReoproltsmR. BenCie AS PR ERISTING:
’>\\-HC Tl T AZMS £ Pacic. Wit Mo (2 AR 2
Q)\\(m@) RNSHED WO 1D+ TEOZNVE mma-ﬁnﬁ AP
Pexed & WelTBD (OCSE FTTED CusSHoN WITH
CUT ouT % e Sl Cusmon) Blling « HorszHR.
LA © 65&7 O +Repuwes & )//N?D(b —— ADD DAL
STRULTUAL POPBRS ADDMOL -
OO LeaSE Ao TPPIZ PURLIA OSAGE.
%Lw\ra Bar PenNair Polyu@Thral WELTIESS
@2’&&1’:/! \/7(1 # /5o el Plus %/7 VArZnS UINY/

[/O(DO 40 /}/VDREAL ,4&774%6‘ VCM?T Z 7. ED [RER N D
CRIMESN  NAIGAHIDE [ UNYL) /495 PR YD
We e A-LpnBE Saucerol) of VALY O 5 JGLUETS 1 STECK &

pié 3 Iﬂrnpnﬁe hereby to furnish material and labor — complete in accordance with above specifications, for the sum of:

o e LAY ATE . gorarss 7/5 32
~ o %/%4%/

All material is guaranteed to be as specified. All wo kt be completed in a workmanlike
manner accord ing to standard practices. Any alteration or deviaticn from above specifica- Ay!honzed /

tions involving extra costs will be executed only upon wri n orders, and will become an Signature /

extra h arge over and b e the estimate. All agreements continge tupon strikes, accidents
or delays beyond our control. Owner to carry fire, tornado and other necessary insurance. ) Note This proposaf' may be
Our workers are fully covered by Workmen's Compensation Insurance. withdrawn by us if not accepted within - days.

] Atrl’ptanﬂ nf ﬁl’ﬂpﬂﬁal — The above prices, specifications
and conditions are satisfactory and are hereby accepted. You are authorized
to do the work as specified. Payment will be made as outlined above.

Signature

Signature

Date of Acceptance:

PRODUCT 118-3  [VEBS pInc.. Groton. Mass. 01471. To Order PHONE TOLL FREE 1 +800-225-6380

1
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To:
From:
Date:

Subject:.

HARVARD COLLEGE OBSERVATORY
60 Garden Street, Cambridge, MA 02138

Sesquicentennial Year 1989

Irwin Shapiro

Pamela Lodish'QL’

December 28, 1990

Sears Tower

It is difficult to give exact pricing for the repairs that

are needed on the Sears Tower building. However,
preliminary figures might include:

Repair the chimney & repaint the cornice $3,500
Replace the dome roof and water table $65,000
Replace the existing windows & doors $10,000
Scrape, prime & paint the balcony $5,000
Repair the interior floors, including

bracing $35,000

The big unknown that is not included in the above price is
the cost to make the dome fully operational. I spoke to
Oowen Gingerich and he tells me that the mechanism is intact
and he believes that the biggest obstacle at the moment is
that the door to the dome is not easy to either open or
close. If the cost of doing this should mount, we can try
to cut corners on the floor repair.

A Member of the Center for Astrophysics



