


Don Francisco Iniguez é Iniguez, Jefe del Observa

némico , Madrid, en nombre del Gobierno espano
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efecto por érden del 24 de

"

Sir Howard Grubb, constructor de instrumentos
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acuerao

instrumento ecus
2 - , N
11 del catalogo

Grenwich:, Capetown, lelt

internacional del cielo,

adrid.
yente extra,

objetivo de




y
mejor forma, conteniendc movimientos
de posicidn, piezas de amordazar, etc.,

Un buscador de 6 pulgadas de abertura libre, con ocular

———— £ L¢

sitivo y cruz filar; esta Gltima dispuesta sobre correderas cru-
las conveniencias de guiar durante la exposicidén de
fotograficas.

. N ’ el " -— . . 2
instrumento estara provisto de un circulo de_ Declinacion

de Ascensidbdn recta, divididos sobre plata hasta 1

cién que desee el comprador.

primer circulc de Ascensidn recta serd de 16

lectura diferencial y leido con
el segundo circulo de

una linterna electrica

circulo de Declinacidn serd de 24 pulgadas de diametro y

por medio de dos nonios, uno visible desde el extremo ocu-

por medio de un microscdédpio especial y ambos no-
iluminado or lZmparas eléctricas. Mordaza perfec-
movimiento lento de Declinacidn.

z
A

movimientos lentos en Ascensidén recta producidos:

ruedas diferenciales y pifiones movibles.

movimiento muy delicado para la correccidén de re-

fraccidn roducido por una corriente eléctrica y un conmutador

1levadc
(c¢) Por un pequeiioc motor eléctrico.

Aparato de reloje .. Bste serd de la misma construccién ge-

neral que los empleados ara la Iotogr: internacional del cielo
con regulador de fricciébn, poder mantenedor aplicado al tambor,
esfera y aguja para el ajuste esmerado del movimiento.

Un regulador eléctrico ird aplicado al aparato de relojeria,

L N




incluyendao detectores, , ndulo eléctrico, etc, .

El Sector serd suriciente amplitud
S1in necesidad de

Conexiones eléctricas. El instrumento 11 A 08 circuitos

or medio de anillos

Relevador de friccidén del eje polar, obtenido por rul

friccién en el extremo superior como en los anteojos para
del cielo

o - . y T 4
ambos eje y el eje-de declinacion

semejantes & los empleados en los ante-

cielo.

atico de
recambio par:

bastidor

amordazar

Micrémetro bifilar de nuevo tipo idead

instruccidnes recibidas de Sir David

doscientas cincuenta y cinco libras

ransporte y cualqguier

~y

sione desde Liberpool al Observatorio de Madrid, no
enta del constructor.

de las dc mil doscientas incuenta y cinco 1li-

tres partes iguales, la primera ter-

hacerse el encargo, la gunda durente
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francisco Iniguevw Iniguez, Jefe del Observatorio Astrond-

7ao

mico de Madrid 1 nombre del Gobiernc anc autorizadc
efecto por
Sir Howard CGrubb, constructor de instrume
de Dublin (Irlanda), en nombre propio,
un acuerdo contratan
sujecidén 4 las siguientes
se compromete & construir y vender una
ecuatorial de las siguientes condiciones:
strumento ecuatorial serd
del catalogo d L90 YV COI los remitidos
de Greenwich, Capetown, Melvourne, Dunsink,
srafia internacional del cielo, pero provisto de
abertura y de distancia focal aco-
Observatorio de ladrid.

wnteojo mencionad

para alterar 1le

objetivo
objetivo visua
rd

La cualidad mas cta iran montados en

de hierro fundido y tendrar roximamente cinco

placa Tuerte estafada, reforzada y bien
. extensidn y provista de extremo: ocular
mejor forma, conteniendo

de posicidn, piezas de amo
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ae

desee €l comprador.

El primer circulo de £

provisto de un circulo de Declinacién y
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censidén recta se
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f orma
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linterna electrica de
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leido por medio de

lar anteojo por

-

del
estardn iluminados
movimiento

dbres movimientos

medio de un microscépic

lentc

lLentos

lesde el extremo

especial ¥y

or ldmparas electricas. Mordaz:

de Declinacidn.

scengidn

£

en recta producidos:

rueaas
(b) Por un
fraccidn,
llevado

mutador

un, pequen

Un regulador eléctrico ird aplicado

incluyendo detectores,

Bl Sector serd de

ra trabajar horas
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Conexiones electric

distintos por medio de

1dmpara electrica

Une

diferenciales
movimiento

producdid

correctores,

bronce

.

anillos

pifiones movibles.

muy delicado para la correccidn de

por . una corriente electrica y un

o

y motor eléctrico.

mis construccibn gene-

Totozrafia internacional del cielo,

mantenedor aplicado al

el movimiento.
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aparato de relojeri

ulo electrico etc.
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Howorary Fembers.

The President and Secretaries of the Royal Society.

The President and Secretary of the Society for the Encouragement
of Arts, Manufactures, and Commerce.

The President of the Royal Society of Edinburgh.

The President of the Royal Agricultural Society of England.

The President of the Highland and A gricultural Society of Scotland.

The President of the Bath and West of England Society for Pro-
moting Agriculture, Commerce, and the Fine Arts, in the
West of England.

The Secretary of the Science and Art Department,

The President of the Royal Academy of Arts, London.

The President of the Royal Astronomical Society, London.

The President of the Royal Geographical Society, London.

The President of the Royal Institution of Great Britain.

The President of the Institute of Civil Engineers, London.

The President of the Chemical Society, London.

The President of the Geological Society, London.

The President of the Zoological Society, London.

The Astronomer Royal, London.

The Principal Librarian of the British Museum.

The Director of the Royal Gardens, Kew.

The Director of the Geological Survey of the United Kingdom.

The Director of the Meteorological Office, London.

(AU for the time being.)

1872 His Royal Highness the Duke of Saxe-Coburg.
1859 Clarendon, Frederick Villiers. 386, Mountjoy-square.
1888 Green, Rev. W. S., M.A. 5, Cowper-villas, Rathmines.

1870 Huggins, William, D.C.L., F.R.S. TUpper Tulse Hill,
London.

1866 XKimberley (Right Hon. John Wodehouse), Earl of, K.G.
35, Lowndes-square, London, S.W.

1852 M‘Clintock, Admiral Sir Francis Leopold, C.B., D.C.L.,
LL.D. TUnited Service Club, London, S.W.

1886 Mendelejeff, D., Professor in the University of St. Peters-
burg.

1875 Spencer (Right Hon. John Poyntz Spencer), Earl, K.G
Althorp, Northampton; and St. James's-place, London.




1855
1863

1863

1877

1863

1863

1853
1863

1863
1863
1855

1863

Corvesponding SMembers,

Bland, Edward Loftus, Lieut. R.E. Halifax, Nova Scotia.
Bouché, M., Inspector, Botanic Garden. Berlin.

Criiger, W., Director, Botanic Garden. Trinidad.

O ? ) )

Goode, W. H., Surgeon, Royal Navy.

Haughton, John, Lieut. Royal Artillery. St. Helena.

Knight, J. G., Secretary, Vietorian Department of Inter-
national Exhibition. Melbourne.

Mac Donnell, William. Sydney, New South Wales.

Moore, Charles, F.L.S., Director of Botanic Gardens. Syd-
ney, New South Wales.

Ortgies, Edward, Inspector of the Botanic Garden. Zurich.

Otto, BEdward, Inspector of the Botanic Garden. Hamburg.

Oxley, Thomas. Senior Residency Surgeon.

Power, Richard Eaton, M.D. 1, Anchorgate-terrace,
Portsea, Hants.

Sankey, William Villiers, C.E. Turin.

Traill, William, M.D., Hon. E.I.C.S. Malacca.
Tweedie, James. Buenos Ayres.

Van Houtte, Louis. Ghent.

Wendland, M., Inspector of Botanic Garden. Herren-
hausen, Hanover.




TeLEPHONE No. 1024

ARD GR
o Ugg % Optical and Alechanical Works,
)

%

8

RATHMINES.

DUBLIN. llth cTanu&ry 1911,

Professor F,Tniguez.

Dear Profassor Tnignez,

T am muech pleased o hear that we
may soon axpect o have the order to procead with rour
Bquatorial. T am at present engaged in laying down &
diagramatie drawing showing the posi tion of the instrument
under the Dome and the nroportion of the wvarious parts in
ordar to work out the hest nosition for the centee of
motion of the ‘elescope and £¥an—#ht17dnsign out the
ceanergal Stand, Tshorld be glad *o have from vou particul-
ars as to the height fram the floor level up to anv portion
of the Dome, either the top of +the wall where the castiron
wall plates rest or the hottom of the opening of the
shutter, ¥ have from you the height of the centre of
motion from the floor and T thave the distance that the
pier projects &hove the floor so0 T think if T had the

dimensions T raferre€ to T would have evervthing T require




to enahle me to lar out this,

T have haen enquiring about the glass:- We
have had eonaderable trouble lately in proeuring optical
glass of large size and the dises whieh T ordered for the
26 inch Equatorial for the Transvaal, South Africe and
also for the 24 inch for BSantiago De Chili are not ve4
available although ordered 12 months ago and T cannot get
any guarantee from the Parisg House as to what time they
wonld teke 4o construet your discs, T am in corrunicet!on
also with Messrs. Chance Brothers of Birmingham and they
offer to make them in 8 months so it is evident that this
will be the principal delay, T do not think that it would
be possible %0 have the object glass finisghed within the
year, because, 4 months,partiecularly Winter months, would

not he nearly sufficient for the work that 14 tc he done

upon it; but T think 1f there was ansohieect for it we
/

could have +the Mechanieal portions done in about a wear,
It is evident therefore, tha* the sooner we can order these
discs the hetter,

T suppose you will make arrangerients witlh

your Government that the pavments for the instrument he




Se

made in the usual way, that is, 1/3rd with the Order, 1/3rd
when the work is well advanced and 1/3rd on completion,
The nonent T hear from vou that the
Government have given vou the authorization T shall order
the discs of glass.
With recard 4o the phrase "maintaining
power +o barrel" :- This means an arrangement which T
(/é(fﬂfé/f
think is also on your small giese b which the motive
power of the eclock !s not arrested during the process of
winding and that vou ean wind yvour elock withont the
spaed being affected +therehy,

) 4\
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TeLepHONE NO. 1024,

el » ®Optical and Mechanical Works,
o 3
RATHMINES, s p X ) - e
DUBLIN <nd kMarch 49%il.

Praofagsor F.Iniguez,

Dear Profassor Tniguez,
T supnose that we shall soon he
haaring from vou with ragard %o the Contract for the 16"
Talascopes, and that T will be ahle 4o order the glass for
the ohjmet glass; meanwhile, T hava been going over the
drewings and preparing metters and 7 wish to ask you
ahout the elockwork:- Whather vou desire that we should
maka *the clock snitable for electric winding as we are
doing in the cass of +he tslascopes for Santiago and
Johanneshurghe. T+ oceurrsed to me that as you have
_@,Up/&e cuirrent in vour Ohsarvatory that it wounld be handy for ou
0o havae the claoeck automatically wound hy electrieity and
we can do this for wvou, T think, with very little, if any,

extra e6xpanse,; for although 3t involves the use of a

motor and stopning and starting gear, we can dispense with




rarrael and one or two snindles. T think in this way

we night, as the weight will he vary much smallar, he

+n have 14 gelf-contained in the stand 4o avoid the

1

nacassity for ecarrving nullarysg, cords : vaights, ato,,

down the Piar and under the Floor,

|
)11

Tf wrou think that thara would ha no

objeection ‘and that yon wonld like this arrangement,

T T |

make a design and see 1f it wonld be possihle,




TeLerHONE NoO. 1024,

LoVARD GRUG, Optical and Mechanical Works,
(o@ A?@
RATHMINES. :
DUBLIN. l4th Mareh 1911.

Profagsor F.Tniguaz,

Dear Profasgor Tnignez,

T an mch obhligad by wour kind

5

lattar of the 7+h, T gqnuits nndarstand that the

spharical arch, and this undoubtedly would ecause a grest
dsal of t£w»ouhle in nroviding the neeassar’ accomndation

1

for a falling we’ ght 1f the waight is large and has to

move through any large snaca, and 1t was for thisg vary

-

reason that snggastad that we shonld give vou a elnek

not driven ht antonatically wonnd hy alaetricity siech as
am— ———— hateshic = .

wa are gundlving now to Johanneshurgh, Santiago and other

largs instruments, Yon nesd not ha a*t all anxious as

regards this affecting the acenracr of rate of going of

clock, hecanuse the clock will s+il) he driven by a weight,




which waight will be wound up neriodiecally bv a small
elsctric nmotor, T™e waight in this ecase will bhe auits
small and the drop requirad very short so we helisvae
that we can a&ccomodata this weipght and nrovida sufficient
fall for it within the main frame »r casting. Tf wa can
do this and that 1t works ont quite conveniently, T
belisve 1t will he a greaat advantare to vou and the axtra
cost will He grall and not exeasd £10, whish wonuld
includn tus nntor,

T an glad t£» know *that we maY soon
expact 4o hesr from vou as regards the Contract, as T an

anxionsz %o order the glass at the earliest nossihle

momant,

- |




TeLerHONE No. 1024

ARD GRU
OW &8s

Optical and Mechanical Works
o N p
& ?
RATHMINES, - 304h Mareh 1911,

DUBLIN.

Prof, ¥, Tnipguez,

Daar Praf Tniguez,

T hava racaiwvad vour kind lettar
and the 2 eanleg of the Oontract and as von desira it to ho
returnad lmmedia+aly T have signed hoth copias and encloss
theam harck £46 vou, T am not sure whathar T have done
righ* in sending roun hack hoth copies hut if vou desire
ona ksnt for me narhans vou would kindly raturn ona as in
any easa T shonld deasires %o havae a cony of it,

T nite understand the nosi tion of the mattar as re-

gardas the Spactroscone and the cleoeck winding.
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‘TeLepHONE No. 1024,

(ARD GRUp
oWAR Ugs

®ptical and Mechanical Works,

& A
N\ ®
S “®

RATHMINES

DUBLIN. 6th Apri 1 1911

Profassor F.Tnicgnez,

Daar Trofassor Tniguez,

T hava started at the dasign of
your naw instrument and there is one point which T would
desire %o consult you ahout:- Tt is with raference to
the AR circles;in the arrangement of whisch T think T ean
make an improvemeant,

As at% nresent, and as we have
nade them for all the former instruments, the arrangament
is that tha divided AR cirele is strung loosely upon tha
end of tha Polar Axis, hut i1s eanahble of haing elamped 4o
an arm which is driven by a pin from the tnothed secior

-

which eonvers the clock mntion to the talescope; the
varniar cirels is carriad on an arm fixsd to the Polar
Axis; the ragult of thig 48 that If the eirecle ha sat at

the bheginning of observation to read sidereal time hr &




lab ]

a vernisr fixed 4o the stand this 1loose eirecls is kopt
bard

noving 80 long &s thn cloack sactor moves; &ee-actual ARs
can has read off hy diffarential racdings hastween the arm
carrying the wvarniar and ths cirecle 1tsslf,

gl
arrangenent; hut 1t possassas two decided dlsadvantages,
firstly, *he cirele mist ha re-set savery tims the toothed
sactor 1is re-wound, and secondly, the vernier from which

the eirele is raad is not in a fixed position hut may bha

anrywhare aroundé ths e¢irecls,

Tn ordar to mast these disadvantages, and
make a more ennvaniant arrangernent T hawve davised and
wonld promnasa to adapt to vour ingtrument, with wvour
cosant; tha following arvangament:-

The divided eircle 1loosa as hefora, upon
the Polar Axis, is so arranged that it een bha clamped, in
this casa, %0 a seeond cirecle strung upon the Polar Axis
80 that it can ha sat to any desirsd position just as in
the old arrangsenant, but this second eirele to which the
divided cirels ean be clampad 18 eontinuously carried
around the Polar Axisg in a direction contrary to that of

the notion of the talescona hy a strong 8Ddring elock

Wis ig eonsiderad 0 ha the mosgt conveniont




clock which is earried on an arm unon the P.axis itself:-

in other words, the dividad cirele is alwarsg rﬂvn1v1ng

/Lﬂ_,
on the P Axis hackwards, consaquantl: if the naxisenms

ba sat upon any star’anﬁ that thisg eirele is set 49 raad
which
the true AR of that star hr a fixsd wvarnier x* ean he

placad in the mos% convaniaent posi tion, that eirele will
always raad the *trus AR of that star or anv nther star
that 1% may he sat upony so long as the snring elock
keans going. T™is spring elnek can he made to go eithar
for the night or aven¢g§ for a longer nsriod 3f desired
bnut ¥ wonld suggest If it was constructed to gn for about
12 hours tha*t it would he sufficient as thers wonld has no
trovible in winding it u» sach evening, and onee the cirele
is sat in the heginning of the avarung thars wonld he
no firthar tronbhle with ragard to tima as the eirele will
read truse ARs all through the nigh* from a fixed vernier,
This arrangement will cause soma addi tional
work no donht, but T am so convinead tha+* it will he a
great conveanience that T am willing to add it ‘o your
telageons wi thout making any altaration at all in the

pricas, T mey add that in the large instrunents whieh we
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TeLerHoNE No. 1024,

i F Optical and Mechanical Works,
o 2
RATHMINES. ,
DUBLIN. 12th April 1 911,

Prafasgsor F.Tniguez,

Dear Prafassor Tniguenz,

This morning T had the pleasure

-

of racaiving from vou *the Contract signed quite safalyr,

)

T note that T am *to expect ths remittance for the first
Instalment shortly,

As regards the various matters
of which vou sneak T will write yvou in a Mail or twn, T
am &t nreassnt engaged in planning osut the arrangenent of
tha elactrically wound eclock and shall let youn have
particulars of this when i+ is designed,

T note also that you are likely
to be ahle to get tha money for the Spectroscope and T
shall hs glad to have from you varticulars of your
requirenents and conditions in order tha*t T may be able %o
design out a suitable instrurent,

\ . 1/ : : ot
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TeLerHONE No. 1024.
ARD GRU
oW 8y,

& . ®Optical and Mechanical @Works,

& 4
< ‘®

RATHMINES.  ° 8th Ma.y 1911,

DUBLIN.

Professor ¥, Tniguez,

Dear S‘.‘.r,
Just at preseant Sir Howard Grubb is away fronm
Duhlin, and wrota me a faw days agn to know if the 1lst

Instalment unon vour Equatorial in acecordance with the

Oe_ted

Contract remitted by vou on the 15th April had haen

-

recaived, as he undsrsteod from tha+ lettear that von would
be ahle to sand him a chaqua immediatealy after tha
Contract had hesn signed, T writa, tharafores, to lat
you know *that, up to the present, no eommnication has
been reaceived from your Obhservatory and i+ is vnossihle
that the letter may hava gone astray in tha post,

Yours faithfully,

s

Seeratary,




‘ reLePHONE NOo 24 RATHMINES-
'
RD GH
oM Vg,
Ly o
&
& *
RATHMINES.

DUBLIN. 7th June 1911,

®ptical and Aechanical Works,

l.Bnelosurs,

Profagsor F,Tnigusz,

Daar Prnfassor Tniguez,

T have bhasn trring to gat

N An =
7 Foterh, Rl

information with ragard o ths Allaghany and inst as ve*
p

T have not sneeasded ht T wrote
acting on hehalf of the santiagn
thosa at Johannashurg and who is

on thase matters and T sncloss ¢

to Sir David GI1ll who 3is
Authorities as wsll as
& very high authority

copyry to vonu of his reply,

T am not able mrsalf 40 make an7 cormants on thisg iust
vat as T do not kXnow tha nrineipal faatures of the
Allaghany instrument; hut as so9n as T am in o position
to study this T shall writs vou my idsas and as T shall
be diseussing very clasaly thesse nthar Snactroscones with
Sir David Gi11l T shall ha ahle, T think;, %0 advisas as 1o

1 aY) =
thas hast design, - Ve f
L&m m ;ﬂ/ 4
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34, De Vars Gardans,
Kangington, ILondon,

26th say 1911,

MADRID SPECTROSCOPE,

¥ dear rrubhh,

T do not know where this Snactroscons of
tha Alleghanr Ohgarvatory is daseribed it T will t»v %o
find out within tha next faw davs, Howavar, T anm
eartain that far aseurats Snactrageoniec work 4 is
immoassihla 40 coanstruet a snaectroscone whish ean ha usad
at nleagure with ona, two, or thraa prigms and which at
thes same time has all ths ripgidity and othar ennditiong
which ars ssgsential for tha highast aceuracy in linz of
sight work; and it is also cartain that no aceurate lins
of sight work is »nossihle withon*t ths nost refined methods
for maintaining wifarm tennerature, T woyld very
strongly recormend Profassor Tnignez to have nothing
whatevar 4o do with a Speetrosedne vhich is " a Jack of
all ™radas " for i4 will aear-tainly he " a Master of

nona nf tham ", At pragant T am husy designing a

4

pectragecona for tha chsarwtorr at santiago to he

anplisd as you knowy; to tha mquatorial which vou ars







TeLerpHoONE No. 24 RATHMINES-

ARD GR
oW AU,

. il Optical and Alechanical Works,
% RATHMINES =

DUBLIN. 18+h June 19217

Profassor F.Tniguez,

Dear Sir,

In tha ahsence of Sir Howard Grubhy; T have the
honour +0 acknowledge the receipt of yvour latter of the
13th inst., eneclosing chague, valus £729, 3., 44 for
which; on hahalf of Sir Howard, T beg to thank you,

On looking up the Oontract T find that thse total
amount is £2255. O, Nd; one third of which wonld he:-
£751, 13, 4d, s0 T write %o ask whethar you intend *‘hat
the halance should he made with the future Tnstalnents
and that we ghould send vou a receaipnt for the £728, 3. 4d
on account 2f tha 1lst Tnstalmant,

e :

You will understand that if we sant vou a reesipt
in fMll for tha lst Tnsgtalment we should he #£22, 10, 04
out of nockst,

Yours faithfully,
s e
— . A y, & ﬂ[ A




TeLerHONE No. 24 RatHmines.

QNARD GRUg

& e Optical and Mechanical @Works.

@‘Q ?m

RATHMINES
DUBLIN.

2lst Junea 1811,

Professor F,Tnignez,

Dear Sir,

Equatorial instrument wa find one or two poinis unon which
wa wonuld like to have a little further information,
FTNDERS - The anarture of thisg Finder is snecified as

6 inchas, but we have no information as to what focus vou
would wish this 4o ha, Would you kindly say what foeus
wonld he hest for vour reguirsamonts,

PHOTOGRAPRIC PRERECH PTRCR: - Wonld yvon kindly say whea+

siza plates ron intend to use 89 that we may design this
in acsordance?

Yours faithfully

Secratary,




T=LepHONE NO. 24 RaTHMINES-

|ARD GRUg : : i
e 2 ®Optical and Mechanical Works,
RATHMINES.

DUBLIN. ara July 1811,

2 Enclosures.

Profassor. ¥, Tniguaez,

Dirsctor, Madrid Ohsarvatory.

Dear Prof, Tniguez,
S T have just got home from
the crmtry and £ Four lettars,
I an sanding vou the snelosed receints in accord-
anea W +th vour wishes and »lesase accadt my best thanks
for the chaqua.
T shall has writing to vou in about a weak on various

matters of dstall eonnacted with the talaseope.
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TELEPHONE No. 24 RATHMINES

‘O\v,‘ARD G ‘U53$
b2 A

®ptical and Mechanical @orks,

"d\

&
5
@

RATHMINES,

17th July 1911,

DUBLIN.

pant
'z/’\ /'/

L

Profagsor F,Tniguez,

Daar Professor Tnignez,

Ve ara at work at nrasent on the
dasign of your instrumant which will he a 1i++1ls dAiffarasqt
t® our ordinary form on account of the niar having bhean
alraady HMilt andl built in +the centre of the room and not
as wa usually hnild them, towards the South side of +tha
room in Northewrn latitndas, As it is rathar
ecomplicatad to ascartain tha axact elsarancas, T have made
a rough nodal of your instrument to seale and T find that,
as at preseant designad, you wonld have comnlete
cireumpolar motion o within 20 degraes of the Equator,
that is, from the Pole tn 20 degraes above the Equator,

Below that the motion wonld not he cireumpolar, but rou




vou wonld have from half an hour %0 40 minntes hevend the
Meridian hoth East and Wast., Tf we support tha telescope
as wa usually de, at a noint midway hetween tha chieot

4

glass and the focus thera will in the present design be

only about, 15 inches hatwesn the foeus of the nlate and

S

the floor, This apnsars to ma +tno little and it will

-

bé nacessary 16 vraise the height of the centre of notion,
but T shonld he glad *e hear from you what von think
shonld ha the ninimm distanes nf the foeus from the floor

when the telescove is vertieal,
T am sanding yon a rough pencil drawing of the

design as it at present stands, hut this ean be modifisd

to mast your wishese.

o / L/"“‘;‘;ﬁ- :




TeLePHONE No. 24 RATHMINES

et @ptical and Mechanical Works,

&

Sy,

RATHMINES

DUBLIN

22nd July 1911,

Professor F,Tniguesz,

Dear Profassor Tniguez,

Many> thanks for vours of the
17th with tha information ra, foous of ™M ndar,

T am sorrv o hear of the

pAarisdie arror in clock driving of Photohaliosranh,

Wonld you kindlvy sand me sone nartienlars as 0 %he

period ate,, of the irragnlarity so tha+ T may, If nossible

be abla to tyaes the arror and suggast some oura,
A 2

Stk \ 5
V':/v Vv /;\X / oA

Vs




TeLepHONE NO. 24 RATHMINES

(VAT ORUa ®Optical and Mechanical @Works,
- RATHMINES. e
DUBLIN. 3lst uTHlff 1911.
l.,Enclasurae,

Profassor F.Tniguez.

Dear Praofassor Iniguez,
Many thanks for vours re, design

for Bquatorial. T hava haen laving this out and anelogn
1 . c :

difficult with the foens decided upon to leave as much as
1l metre hatwaan ave-pieca and floor, You will see also
that this dosas not deapand on the position of centrs of
motion,hut it 48 sinply a question of the langth of tube
and dew ca» plus the 1 metre heing alread) greater than
the haight which axigts hatwaen yvour floor and Done,
T+ will ha necassary aithar %o

shortan tha foeus or +o raducs the 1 metre distance hefween

floor and ave-niscea, T do not like to shorten tha foocus




focus miuch bhalow that deecidsd unon,
T proposa tharaforay to reduce the
distanes hetwssen flaor and eve-niece to 0,75 matres and %o

take, sav 3 inchas off the dew ca)p,

Parhans vou will kindly drop me a line and

say if vou agrae %o this,

Vours faithfully,

4
\

‘\)# “Howard Griuhh,




I

;
: ——
;
TeverHONE No. 24 RATHMINES
O;;:\RD G"-‘UB‘( ’ . P 'y ! o
K e Optical and Alechanical Works,
< "o
RATHMINES :
8th Septegbhar 1911,

DUBLIN.

l.Enclosure,

———

Profassor F,Inigusez,

Dear Prafagsor Iniguez,

Just a lins to 4all wvou that we
have not vet recsived a renly 4o our letter of tha 3lst
July resnacting the quastion of tha distance hetween thse
floor and the ers-piece of your Telescope, and for fear
you may not have receivad thisg letter T anclose a copy,

Of coursa thare iz no great hurry ahout
this, &and T do no% wigh to 4rouble vou if you ars on your

holiday, which T hone von are snjoving and gaining hens®it

fron.




TeLerHONE NO. 24 RATHMINES

WARD G’dus > s - ;
2 &) Optical and Aechanical Works.
2 "

RATHMINES :

DUBLIN. f’()PV. dlst (T"ll:r lQll.

L

l.,Fneclosura,

-

Profeasor ¥.Tnignez,

Desar Profagsor Inigussz,

Many thanks for yours re design

for BEquatorial, T have bheen laring this out, and enclose

a blus nrin%t, from which you will see that i+ will he

diffienlt, with the foeus decided upon, to leave as much

as 1 matre hetwsesn ere-pilecs and floor, You will sae

alse that this doas not dapsnd on the position of the

cantre of notion, but it is simply a question of ths length

of tube and dew cap »lus the 1 metre, being already
greatar than tha haipght which exists hetwean vour floor
and Dorn,

Tt will he necessary aither to

shortan the focus or to reduce the 1l rmetre distance betwean




betwaean floor and eve-nisce, T do not like to shorten
the focus mich helow that decided mpone.

T pronose; tharafors, to raducs ths
distance hatween floor and eva~place to 0,75 metres and
to take, say 3 inchas off thae dew cape. |

Parhe.ns :rvo'z will l'.'.*.ndl:r dron me a
line and say 1f yvou agraa to this,

VYours falthfully,

wane

(3GD) HOWARD GRUBR,




| -

TeLepHONE NoO. 24 RATHMINES

OWARD GRUg, i . >
N ®piical and Mechanical TWorks.
: RATHMINES VSI
DUBLIN. 3rd Octohar lqll.

Profagssor ®,Iniguez,

Dear Sir,

Your lattear of tha 27+th ulto,; came dAnly to hand
and wa ara looking np omr drawings of your Spactroheliograph
in ardar %o sea Af we can find any fault in tha constriusct=-
ion of that nart nf tha ingtrument of which vou sent us &
skatch, and Sir Howard himself will write rou imediately
he refturns to Dublin,which will he at the latter end of
this week,

Meanwhile, we shonld he greatly obligsd if you
could let ng have & ranly 4o our lettar of the 31zt July
on the q'ms:tﬁ nrjxf_nf ths dlstanca hatwaen tha sye-pleca
and the f‘lom‘, as 1"m eonld nress forward our drawings 1f
wa had this informatlion from vou,

Yonrs falthfully,




TeLePHONE NO. 24 RATHMINES

WARD GRy 2 . -
o0 = ®ptical and Mechanical Works,
S %o

RATHMINES :

DUBLIN. 12th October 1911.

Professor F.Iniguez.

Dear Professor Iniguez,

I have been examining the
drawings of the Spectroheliograph, and I find that the
wheels are shown on my drawing in the same position as
they are in the small sketch you sent over, but if it
would be more convenient for your purpose to alter these
there is no objection whatever to doing so. I think the
proportion of the wheels was arranged,as it is,in order to
give the very large range ;of adjustment which is required
according to the information you sent me during the
construction of the instrument, and the intermediate ::;fo
were supposed to be obtained by an alteration in the
position of the friction wheel working on the large disec
on top of the clock. There should be no possible object-

ion, however, if you desire it, to the alteration you




2.

you propose.

I was very sorry to give you trouble as
regards the information I required for the Equatorial:-
It is very curious, but two letters of yours appear to
have gone astray, and never to have where. We
have had great irregularities in the Post here lately,
owing to Railway strikes and disturbances, which often
caused great delay in the letters, but this is the only
case in which we have had letters absolutely lost, as
these appear to be. The informetion, however, which you
sent me in your last,answers, I think, everything I
require to know, and we shall he able now to procedd with
the final designs of the frame of the telescope. You
will be pleased to hear that we have got a greatvnukber
of the castings and material necessary for the Mechanical
parts of the Telescopeagi very considerable progress
has been already made, but I regret to say that we have
not yet received the glass for the object glass from
Messrs. Chance Brothers. The two discs they intended for
us met with an accident and cracked in the oven; another

palr have been in the oven for some weeks now and we hope




hope to hear good news of these very shortly. We

have heen greatly trouhled of late with the increasing

difficulty of ohtaining good optical glass. We have
had teo discs of 24" in diameter, and two discs of 26"
in diameter on order from Messrs. Mantois of Paris
for two years now, and up to the present, have had no

satisfactory result,

Senor Costa Lobo has mmxkis written to me
and has mentioned that you were kind enough to give
him an introduction and to refer hdm to me with respect
to some instruments. Please accept my best thanks for
your kindness in this matter, I hope to be able to

arrange to meet this gentleman.

~

:’ K'( 4

VAt




TerepHoNE No. 24 RATHMINES

WARD GRy e .
PP e ®ptical and Hlechanical Works.
'i‘_;:

) 5

RATHMINES

DUBLIN. 21lst October 1911,

Professor F.Iniguez.

Dear Professor Iniguez,

Very meny thanks for your kind
letter of the 17th, and I am very glad %o hear that you
are. getting hetter results with the Spectroheliographe.

I am glad to be able to tell you that I
have this morning got the Advice Note of the forwarding
of the two 16 inch Discs from Messrs. Chance Bros., and
next week 1 shall he able to renort to vou as to whether
they appear to he good, although, of course, we cannot

finally determine this until we grind and polish themn.




TerLepHoNE No. 24 RATHMINES

o\‘mRD GL\'USS

5 Optical and Alechanical Works.
L) ':xs\

RATHMINES : 8+th November 1911],

DUBLIN.

Profassor F ,Tnipguez,
Dear Profassor Tniguez,

You will bhe glad to hear
+that wo hewe g+ last got one Crovn and one Flint Dise
from the Glass lakers, el T hava heen examining then
to=day with tha following resnlt:e

T heve had e preliminary exenination
of the L4" dises:- T4 48 not nossihle 40 examine then
vary crucially, hecanse the Crown has large petches on
tha surfecasy; which heve not hean polished and the Flint
surfaces are s0 bad ghat the arrors of ths surface ars
nixed up with errors in the naterial, I heve felrly
wall satisfied rirself that ths Orown I.i.s a fine Dise and
is likely 40 4turn out alright, ITn faet T hawe sean
nothing in i+ as 764 that is likely 40 do any harm, and

it




2e

it is well amealed,

Tn the Flint there is one long thread
or vain which runs from the edga for abont 8", Fortunatel
14 appears to me to he very naear one of the surfaces s0
a large portion of 14 will come away in the hollowing of
that side, Put T heve givan orders +o have & pair of
falrly good surfaces worked on the Flint; and on the
Crown *o0 have one side ground slightly eonvex removing
nogst of +he hlank spaces so0 &s o anahle me 49 have g
eritical axaminet ion,

On the whole T think 1+ is satig=-
factory, As soon as these surfaces are worked, T

shall send oun a further ranort,




TeLepHoNE No. 24 Rav

WARD G»\'Us
X0 &
&

2

RATHMINES

DUBLIN.

HMINES

@ptical and Mechanical Works,
;i 16th November 191l.

Professor F.lIlniguez,.

Dear Professor Iniguez,

I have been exanining the discs
which I have received from lMessrs. Chance and am glad to
be able to report that so far as the Crown is concerned
I can see nothing wrong with i1t, and I propose starting
the working of this immediately. '

As regards the Flint:- The surfaces which
Messrs. Chance put upon the glass are so poor that it is
pogsible that small faults might exist without our being
able to see them, so I have written to them and asked if
I may roughly grind and polish the %wo surfaces of this
Flint and get tYem sufficiently good to be able to detect
any faults that might possibly exist, ami I will then
write you the result of my examination of it, which, I
hope, will he satisfactory,




TeLepHONE NoO. 24 RATHMINES

JARD GR 2 1 [
GUARD SiUgy Optical and Mlechanical Works,
3 %

RATHMINES

DUBLIN.

24th November 191l.

Professor F.Iniguez.

Dear Professor Iniguez,

In conmection with the widning of your
clock and for the small motor for the quick mot ion
in Right Ascension we find 1t necessary to trouble vou
for a little information and would he much obliged if
you would let us know whether vour main current of

electricity is continuous or alternating. I7 continuous

— e —— e o

we should require to know the wvoltage and if alternating
the voltage, periodicity,and whether single phase or not.
Also we would like to know whether any low voltage

conti nuous current is available for lighting 4 to

6 volt lamps for the #llumination of your circles and
for driving about 1/40th of a Horse Power motor for

the Right Ascension Mot ion,.

Yours faithfully,

o7
’ 4




TeLepHONE No. 24 RaTHMINES

NARD GRy
¢9“ 8s

Optical and Mechanical Works,

A
& 2
2 ®
RATHMINES

DUBLIN. 28th Novemher 191l.

Professor F.lniguez.

Dear Professor Iniguez,

I have now ground the Flint disc approxim tely
to the curves and ihe greater portion of the slight thread
defect which we saw in it has disappeared, leaving a
1little still towards the edge, and by the time it is fully
worked I would expect that it would so far have disappeared
as to have no sensible effect upon the image, so0 I anm
going % work now upon this pair of discs, and have written
to Messrs. Chance to let me have the 3rd disec, that is

the 2nd. Crown as soon as possible for the correcting lens




TeLepHONE NO. 24 RATHMINES
WARD G’\‘UB 3 = g " >
© 5 Optical and Alechanical TWorks.

A
A

& s
29th Novhr 1981l.

RATHMINES

DUBLIN.

1 Enclosure.

Professor F., Iniguez,

Royal Ohservatory. Madrid.

Dear Professor Iniguez,
In reply to your letter of

the 25th inst, I quite understand about a Certificate

be ing required in order to econform to the regulaticns
of vour Administraticn, and it so happened that Dr, E,T
Whittaker the Astronomer Royal of Ireland was paylng us
a vigit here to-day and he very kindly examined all the
parts of your Telescope and mede out a list which he

has signed and which T now enclose hoping that this will

suffice.




MEMORANDUM OF WORK DONE ON THRE

MADRID 16" RQUATORIAL TRIESCOPE,

OBJECT (J.ASS:« The Crown and #iint discs for the Visual Objective are

in hands. The extra (rown dlsc 7or the correcting lems

has not yet heen received from the (lass Manufacturerse.

CLOCK & GHARING PLATH:« These are prachtically completa.

POLAR AXIS:« With its Sector, clamp, anti-frichion necklace and end

pressure ball hearings, &c., is now heing itted into its
Polar Frame. With the excaption of (8 silvering and
dividing of the AR circles the Polar Axis portions are

practically complete.

DECILN, AXIS & CROSS HEAD? w With the Anti-frietion Necklace and end

pressure hearings are complete, Also the Declination

Clampe.

DECIN, SJOW MOTION:w I8 nearly complete, "% not aitached.

DECLN, CIRCIE:w Is attached to the Cross Head, hut not silvered or
divided,

CENTRE CASTING:= For the tube has haen twned and ready for adaptation

of tubes a=nd the adapting rings have heen attached to this

centre port ion.

’

OCULAR: « The Visual hreech piece is practically corplete,

GUIDER BRERCH PIR(EK:e Is in hands and partly findshed.

FIRDER OBJECT GJT.ASS:= Is in hands,

PENDUTLUM: - Parts are practically complete,

¢

ELECTRIC HAND READER:« Is finished.

} /\th JRaw R, afreve o hewod Pt s o/ Lﬁ—)) LT Wvermbe 2T -
/‘j?cf},d [TV Ao of | uﬁ,,{




TeLepHONE NoO. 24 RATHMINES

Optical and Mechanical @orks,
x RATHMINES £t 14th DNacembar 1911
DUBLIN.

Prof, ™. Tniguez,

Dear Prof Tniguez,
T trust +tha t vou got ry letter

of tha 294h Novhr sefely and thet *‘hse Cartificete T sent

dwe -

signed hy tha Astrononer Royal is sufficlent for the nur-

posas of your Admindstration.

// ',/

e

/




TeLepHONE NO. 24 RATHMINES

Gt e, Optical and Alechanical Works,

) &\9
< y
) ‘@

RATHMINES : 27th Decernber 1%11.

DUBLIN.

2 Fnelosures.

Prof. ¥. Iniguez.

Dear Prof, Iniguez,
I am vervy much ohliged by
vour letter of the 21st inst enclosing cheque for
£730, 156, 4d, a second instalment on the 16 inch Equa-
torial which we have now in an advanced state, and in
accordance with vour request I heg to hand you herewith
receipt in duplicate.
I note with great satisfaction that you have applied
for the necessary amount %o purchase the large Spectro-
scope and trust that your wishes in this matter may be

granted,




TeLepHONE NO. 24 RATHMINES

QMR GR,,
O S

P
" )
&  RATHMINES, %

DUBLIN. ; 19th February 1912,

®ptical and Mechanical Works,

3.Enclosurese.

Professor F.Iniguez.
Director, Astronomical Ohservatory,

MADRID,

Dear Sir,
Your letter of the 13th instant duly arrived, and
as Sir loward Grubb was away from Dublin, I sent him a
copy of sare, He now writes to inform me that he is
writing to you hy this post; meanwhile, I have the
honour to enclose copies of 3 letters dated respectively,
\ 3th, 16th, and 28th November, which we wrote you, and
which may have gone astray in the post.
As fgr as 1 can judge from the correspondence,
it would appear that no complete drawing of the Equatorial
has yet been sent to you, hut we shall have full
particulars ready to send vou in the course of a few days.
Yours faithfully,

‘¥ AU
Secretary.




COPY,

8th Novemher 191l.

Professor F.Iniguez.

Dear Professor Iniguez,

You will be glad to hear that we have at last got one Crown
and one Flint disc from the Glass makers, and I ha v heen examining them
to-day with the following result:=

I have had a preliminary examinatidn of the 16" discs:- It is
not possible to examine them very ecrucially, hecause the Crown has large
patches on the surfaces, which have not heen polished and the Flint
surfaces are so had that the errors of the surface are mixed up with
errors in the material. I have fairly well satisfied myself that the
Crowm is a fine Disc and is likely to twrn out alright. In faet, I
have seen nothing in i% as yet that is likely %0 do any harm and it is
well annealed. In the Flint t"mre is one long thread or vein
which runs from the edge for ahout 8", Fortunately it appears +to me to
be very near one of the surfaces so a large portion of it will come away
in the hollowing of that side, Yut I hawe given orders to have a pair of
fairly pgood surfaces worked on the Flint; and on the Crown to have one
side ground slightly convex removing most of the hlank sraces so as +0
enable me %0 have a critical examination. On the whole, I think it is
satisfactory. As soon as these surfaces are worked, I shall send vou
a further report.

Very truly yours,
(Sgd) H.,GRIBB,




COPY,

28th Novemher 1911.

Professor ".Iniguez,

Dear Professor Iniguez,

I haws now ground the Flint
approximately to the curves and the greater portion of
the slight thread defect which we see in it has
disappeared; leaving a 1little still towards the edge,
and by the time it is fully worked, I would expect that
it would have so far disanpeared as t0 have no sensible
effact upon the image, so I am going to work now upon
this palr of dises, and have written to Yessrs. Chance
to let me have the 3rd dise, that is the 2nd Crown, as

soon as possible for the correcting lens,

O P
/ Y Y BN atflézZQ

/

-~




- Copy,

16th November 1911

Professor ¥.Iniguez,

Dear Professor Iniguez,

I have been exanmining the disecs
which I have received from Messrs. "hance and am glad to
he able to report that so far as the Crown is concerned
I can see nothing wrong with 1%, and I propose starting
the working of this irmmediately,

As repards the Flint:« The surfaces which
lilessrs, Cheance put on the glass are so poor that it is
possible that small faults might exist without our being
able to see them, so I have written to them and asked if
I may roughly grind and polish the two surfaces of this
Flint and get them sufficientlyr good to he able to
detect any faults that might possibly exist, and I will
then write you the result of my examination of it, whiech,
I hope will be satisfactoryve.

Very truly yours,

(Sgd) H.GRURRB,
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l.Finclosure,

®ptical and Mechanital Works,

28th Fehruary 1912.

Professor F.Iniguez,

- Dear Professor Iniguez,

I have now got back to

Dublin, and feel very much hetter,

I am sending you a photograph of the

instrument as it now stands. You will observe it is

fairly complete with the excention of the lower casting

which is the last large piece we have to get.

In a few days, I will write you a more

particular report ahout the state of the worke
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DUBLIN.

o, 29th March 1912.

C

7

Professor F.Iniguez,.

Dear Professor Iniguez,

I am sending you enclosed a
blue print of your Equatoriel showing it as placed
under your Dome, and as several letters appear to have
gone asgtray within the lagt few months, I am registering
this letter to be sure that you will receive it, Ir
you will kindly look over this drawing now and iet me
know what further particwlars you want I shall have
them furnished to you immediately,

We have not yet received from
the Foundry the large casting for the base of the
instrument, The delay has been caused by these

wretched strikes amongst the workmen and Transport

people




0
.

people, but as soon as we get this casting I shall
have the whole instrument properly mounted and send
you a photograph of it.

We are getting on with the object glass,

but have not yet got the third lens from Messrs. Chance.




No, of Drawinge

93
94
95
96
100
104
111
125
130
138
150
377
380

BLUE PRINTS SENT TO PROF, F,INIGUEZ
26th APRIL 1912,

Degcription, Scale.

Clock, driving, No.3.
- " Governor for,.

Equatorial 16" Madrid. Dec. Axis &ec.,

" " " Hour Circle,

" " " Polar Axis.

W " " Dece. Axis iower end.
" " " Sector & AR Clampe.

w " " Necklacese

" " " Declne Cla.'mp.

" " " Decln;Circle Vernier.
" w " Tube fore

" " " AR Quick Motion Gears

" " ] Decln. Slow Motione
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27tn  April 1912,

l.Enclosure,

Prof. FT.Inipuez.

Dear Prof. Inipuez,

I havwe the pleasure to send you
a number of drawings as per enclosed Memorandum, Ir
thase he not sufficient and that vyou want any more if
you will kindly indieate t0 me what you require I

shall hawve them prepared.
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Prof. F.Iniguez.

Dear Professor Inipguez,

Many thanks for your letter of
the 9th instant, I should 1ike to investigate the
matter of the period in the elock of the Spectro=-
heliograph. When you hav® some more experience about
it I shall he glad %o have particulars so as to
endeavour to trace out any nossihle cure for this
periodicity,

I did not touch upon the matter of the
completion of the Equatorial in my last letter, hecause,
we have heen waiting for many months for the casting
of the hase which we should have had long since only
for the strikes and lahour troubles which caused so

much




mach annoyance and delay. It is only this morning that
I have heard that the Foundry in Scotland have

succeeded in getting a good casting of this and hawe
despatched it, so I hope that in a short time now I
shall bhe able to report to you as 4o when the Mechanical
parts of the instrument will he approcahing completion,
and at the same time, T will prohably send you a

photogranh of the whole instrument,

Algso with repard to the Optical parts:- We

have heen greatly delayed hy not having received the
gecond Crown dise from Messrs. Chance, but this we hope
%0 get in another few weeks. My illness in t¥ Spring
also delayed this considsrably, but I am attending to
it closely now and hope to be able to give some

sat isfactory report of progress in prohably ahout two
months time. At the same time, of course, I would
remark that this work is very uncertain, and sometimes
we have to do the work over and over agdain hefore we get

comple tely satisfactory results.
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8th July 1912,

2. Enclosures.

Professor F. Iniguez.

Dear Professor Iniguez,

‘ I have the pleasure % send
you a couple of rhotographs of your instrument so far as
it is now advanced and you will see that the Mechanical
parts are very nearly complete,

Infortuately we have no news yet of the
extra Crown disc. The difficulties of getting Optical
glass at present are very great and seem to be inecreasing
80 much that a specialC@mmittee has heen formed in London
under the auspices of the National Physical Laboratory and
the Royal Society t9 see if something ean he done to help
the glass mkers in improving the manufacture of Optical
glass and ahout a week ago I attended a Meeting of that
Cormittee,

Sir David Gill is the Chairman, It is

proposed




provosed to initiate a series of experiments at the
Nationa) Physical Tahoratory and we hope it will be
possihle t¢ do so very shortly, hut as usual the

question is that of money. We are going to ask our
Govermment for a grant, but it is probahle that the
Opticians of Great Britain wil) have to subscrihe a large
portion themselves. 1t 1s est imated thet the investipatims
s will cost about £800 a vear end we are going to try and
raise half of this moneyv ourselves and ask the Government
for the other half, T merely mention this to show

vou that there are a%t the present time extraordinary
difficulties in gett ing Optical Glass. Why these
difficulties should bhe pgreater than in the past seens
nard ¢ understand, but although I have 6 large pieces

of glase on Order from the glass rekers, 4 of which have

been on Order for 2% vears now, I have not heen able to

secure a single piece. I +hink, however, from what
Messrs. Chance tell re that there is every probability
that we shall get the niece of glass we require from them
to complete your Order hefore long.
W/WMM
éf?ﬂ/qaﬁyé;dg ¢#§;;Ln¢{§>
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Professor F.Ilniguez.

Dear Professor Iniguez,

We now hava ths pleasure to
infor=m you that Messrs. Chance have given us a definite
date for delivary of the Crown block of glass in 3
weeks time when we will use owr hest endeavours to get
this work expeditiously turned out,

YVours faithfully,

AV




\ )

Rathmines,
Durlin, 10th Sept., 1912.

Professor F.Ilnigusz.

Dear Professar Inimnmez,

We Jove 2% last the news from
the Glass Manufaecturars t'pt thew have succeeded in
removing the vein or fault fronm t» hlock of Crown
Glass which is %o e moulded into thae dAisec for which we
have heer waiting eo laong, so we have good hopes that
in a Tew weeks we re. vy pet this dise anl he ahle to
push forward the work of finishing vour objective,

As rererds the Spectroscove - I have
been talking %o Sir David Gil) about this, as he is the
greatest authority we have here on this subject. He
has retired, as yon know, from active Astronomical work

and given up his posit ion as Government Astronorer

of




of the Capetown Ohgarvatory, but he is etill actively
engaged in designing and plarming special instruments
for san2clal work, and he has h=en cormissioned hy the
Govarnment Astronomers of Russia, Transvaal, Chili,
Portugal, Gerrany as wall as our Home Government and
India %o assist in the designing and carrying out of
various spectrascopilc and other installations for these
Observatories; therefore, his experiance is very great,
and I wouldd strongly advige you towrite to him and ask
nim to advise you on this mtter, If vou tell him
exactly what you want t0 do he will advise you as to
the very hest form end design of the instrument and he
will exanine £¥e instrment when completed, and test it
for you and you will have a gnarantes tmt it i3
correct in every particular end the bheat procuradle for
the parpose. For +2is work he charges & small fee -« I
think it is about 237 on value of the instrument, hut
you would, %y doing this, hava ahsolute confidence that
your instrument would he designed and made the very
hest porsible for its nurpose, If you would

wish




wish to write to him, his addrsss is :-
Sir David Gill, K.C,B,, F.R.S., &c .,
34, De Vers Gardens,
Kams ington,

TONDON, 8.%W,

If this course he no% nleasing 4o you, I will design for
you the very hast I can, andlet vou have a draw ing of

what 1 propose,
With kind repards »
fours very truly,

(Sgd) Howard Grubb.
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DUBLIN 13th September 1912,

Professor F.Iniguez.

Dear Professor Iniguez,

I am £inally arranging the
eve-end of your tslescope with the various attachments
and would like vour opinien upon one point. We have
provided for the attachment of the 6«inch Gulder
Telescope, the Declination Reader, the supports for tie
handles for slow riotion and clamping in Declination;
sliding balance we ight and 4 studs for adding additional
weight when required for halencing purposes; also, 3
electric switches « cne for working the lamp of the
Declinat ion Reader, the second for the illumination
of the microme tar on the main telescope, and t» 3rd for
illunination of fthe lines in Guider telescope.

There is just one other metter which 1

think
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think would he useful o vou. It appears to me that
you ought to have - hesides f,'he large 6=inch Finder =
a small one of wery simple construction with a large
field for the purpose of easily " picking up " an object
This might be sither in t¥» form of a very low power
telescope with large field, or what I would prefer
myself, a sighting arrangement on the principle which
we utilise for Military guns in which a ghost image of
cross lines is seen fa setting on the obhject and 1t
is very handy for rough setting inasmuch as t¥e eyve
need not he placed opposita anv eve hole, I could
withods oldid Tl ortitcte

either mount one of theseA or a simple Finder of sav a
couple of inches aperture with low power. I think you
would find this useful.

’ One other point I desire to mention and
that is !~ that although you propose o use 160 m/m.
plates I suppose +that you will not require a clear
field of vias; of this complete size, The reason I ask
this is that te dlaphragms at the ‘lower end of the

tube
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tube are made of 4i-inches aperturs, which, I think,
will be as large as you will have occasion to use, dut
if you think it desirable to be able to use a still
larger fileld I will have these diaphragms opened out.
In your letter of the 31lst July you

sneak of theclock welghts. These will certainly be
on the inside of your pler when finally arranged.

We hope soon to send you another

photograph showing them in t¥e ir proper position,
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9th October 1912,

Professor F.Iniguez,

Dear Professor Iniguez,

I am greatly obliged by
your letter, and I have taken the matter up now and
will meke out a scheme for such a Spectroscope as 1
think will suit yowr purpose and will let vou have
price and estirntes very soon.

As regards the Double Mirror

Helioatat :- I will et vou have an estirmate in a

o]
(5 4

few days.
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25th Septembher 1912,

l.Enclosure,

Profess or F,Iniguez.

Dear Sir,

In the ahsence of Sir Howard Grubb, I have
the honour to acknowledge receipt of vour 1le thter of the
20th inst., from which it would appear that you have
not received Sir Howard Grubb's letter of the 10th inst.,
which dealt particularly with the metter of the
Spectroscope.

I hasten t 9 anclose you a copy of this
letter and would ask you to be good enough to let us
know if this letter ever reached your hands, hecause,
in the event of it not heing delivered, we will make
enquiries from t Poat Office Authorities here and
demand an explanation.

. Yours respectfull.y,

- ol 4 / w
A A {

£

Secreta.!'y.
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Prof. F.Iniguez,

Dear Prof. Inimez,

Bptiral and

Mechanical @@orks.

Octoher 1912,

I have gone into the matter of

the Heliostat for whiash you have asked for an

estimta, I see that

on the 20th March 1903 we

furnishad you with an estimate for a double Mirror

Heliostat with mirrors of 10" diameter at £220, —

l4=inch Mirrors will we i{zh nearly 3 t imes as much as

the 10 inch mirrors, but taking into consideratien the

improvements ws have made in the anti-friction

arrangements hy the adoption of hall hearings &c., I

do not think it wild he neceasary to increase the

strength of the clock work ami gearing to anything

like a propor+ional sxtent,

I believs we can make you

a very efficient instrument to carrv 14" mirrors with

a




a clock similar to what we ars supplying to our 38"
Eqwmtorials, or for ths elahorate 5" Equatorial we
are supplying +to Mr, Ocharan.

The additional cost for the Optical
rarts would he £80 and of course all the framework
and axes would have 40 he of much larger diameter for
the 14" mirrors, hut I think you may assume that we
could make you a wary efficient and perfect instrument
for £400, packed and delivarasd Liverpool,

I vave not got a design for imch an
instrument, but i1f vou desire i+t 1 wil) meke out a
design and send it to you, hut this would take ahout
2 weeks, mranwhile, perhaps the particulars I send you
in this letter mp.yv he snf.ficﬂ.ent.ffo ,ﬁw
I am sorry 40 say that I am stild
without the Crown disc fxx from Messrs. Chance, though

I am in constant corrsspondsance with them ahout it.

f £ i

/ e [

(L skl 7

‘M/é,’/ / L
{ /
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22nd  October 1912,

Prof., F.Iniguez.

Dear Professor Iniguez,

I amglad to be able to
tell you that the sscond Crown disc has at last heen
delivered, ami I shall ge+t temporary polished surfaces
on this as quickly as possible and report to you as to
whether we are satisfiled with tre quality. If this be
right we will be at last in a condition to' £0 ahead
and finish your worke

In d few days I hope to send you a

Photograph of the Fquatorial as it now stands.

/ / ‘ 7 .,/’
8
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Dyptical and Mechanical @Works,

29th Octobher 1512,

Professor ¥, Iniguez,

Dear Prof. Iniguez,
I have heen considering the hest
design for your Spectroscone and I have bheen in

correspondence with Sir David Gill; who kindly sent

4

me(ignfqp{;depce,ths drawvings of the large instrument
that is now heing made for Santiago de Chili in
connection with the 24 inch which we are bhuilding for
them, I pronose that the instruments should he made
with 4 »risms of highly dispersive glass; the total
deviation of the 4 prisms heing exactly 180 degrees
for a mean ray, that is 45 degrees each. Two of these
prisms will he removable and can he replaced by a
single prism of reflection hending the rays at 90
degrees. The total dsviation however, whether using

four
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four prisms or two »risms will he 180 degrees which
permits of the strongest and most rigid form of
nechanieal arrangarent for the Spectroscope; the

ohserving teleseona heing narallel 4o the collimator,

For visunal ohservations a hent eye-piece
is required. Ror nhotographiec work the plate is
nlaced in the princinal focus of the ohserving telescope
I pronose also that there shall he two ohject glasses
to the ohserving telasscope of different foci. You
will thus he ahle %o ohtain 4 different lengths of
spactra according %9 t}e mature of the ohject which
you are ohserving, as you will he able %0 use either
2 or 4 prisms witha longer focus ohject glass and 2
or 4 prisms with the shorter focus ohject glass.

The whola instrument would he encased in a
double walled chamher after the pattern of those at
Mount Wilson awd t'eres would he an arrangement in front
of the slits for camparison spectra. Thet is t™e
general arrangerent which I pmpose', but I have not
got the designs suffisiently advancad yet to deternmine
on te sizes of t’@ prisms or ohjact glasses or to make

up
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up a fixed estimmte, I hope, howevsar, in the course
of 10 days Lo he able to send you a fixed estimate,

Wa ars at work now polishing the new Crown disec,
I have had it examined, as far as was possihle with
the surfaces that te glass makers polished upon it
and I can ses no fault, hut the surfaces which they
polished are vary rough and it 1s nevsr possible to he
quite ceartain that the glass is nerfect until we get
ontiecal surfaces unon i%,

I wonld hope in the course of ahout a

fortnight to e ahle to report unon this.

Since writing the 2hove your kind letésr
of the 20th ins%t has arrived. I think there will he no
difficulty in doing -het you ask.

We expent 4o have, as I sald, the second

Crown disc ready for examination in 10 days or a fortnight
and if 1t proves good T could then ask someone ( T sdppose
out present Royal Asyronomer of Irf/lf;';‘dyoul_d he best) to
come and examine the ingtrument and give a certificate
that, all narts are commlete. I suppose it would suffice

if you got this certificate sometime within the month of
November?
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25+th Noveriher 1912.

Professor ¥, Inipguez.

Dear Professor Iniguez,
We had arranged for the Astron-
ormer Royal o visit us to-day and inspect vour Telescope,

but the morning was so stormy it was not nossihle for him

o+

o get in from the Ohservatory, and it is now arranged
for him to he heve on the 27th, and I hope on that day to
send you his Certificate.

p 3 You will he glad %o hear that I
have to-day gecﬁrééﬁély examined the second Crowm Dise
which has now heen polished, and 1 can find no fault in it.

I think it is a verv heautiful Aise. I shall he there=-

fore able now to go on and fipgure this lens.
([ Mue /At ,
v / /- L=

Vv pdl ) LM
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27+n November 1912.

Professor ¥, Iniguez,

T have tn=dar ingnected the 16" FEquatorial
which has heen mads hr Sir Moward Grubh for the Natlional
Observatory of Madrid and is now erected at his Works,
Rathmines, Tuhlin.

The instrwent is eommlete with its addi-
tional Crown lens for Bhotographic sorrection of the
visnal ohjective and awvaits the completion of the Spectros-
cope in order that the necessary attachments and adjust-
ments of same he made 1non the Equatorial to whieh it is

to he annlied.
/}7/‘ (o‘ /CDA/% R
7 , ) i
///‘}*)”V’//’/\/P/Z:Am&c,ﬁ 5/ -—'z/,/@,d

ZZ Btaiin s é / Z(/t/y(\ 44/
o Lt el
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1. 'melosure.

Professnr, F. Tnipguez.

Dear Prof, Iniguez,

Professor Plummer, Royal Astro-
nomer of Treland was here %to-day and inspected your tel-
escope and I enclose a certificate which he wrote here

at my orks in order %tn save time,

I hope that this will suffics for your pur-

I am wo rking away a4 the nlans of the Spectro-

scope and hope *to write you wvery shortlv.
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Bptical and Mechanical @Works.

4th Decemhey 1912,

SPROTROSCOPH,

Professor #, Iniguez.

Dear Professor Iniguesn,

Qe

T am sending vou herewith a

- blue nrint 97 {psomniete d4esign showing the pronosed

arrvanzement, and Aimensiong for the Spectroscope.

T may mentinn that the Spectros=-

cone is a wvery special design and that nractically none

have heen made in this country exeent that which was made

for the Canetown Ohserwvat,

ory, and that which is now heing

made under Sir David Gill's permigsion for attachment to

the Fquatorial which we are huilding for Santiago de Chili

hoth of which have heen made hy the Firm of "Hilger" of

London who have paid mush attention %o this work,

well to ask thig Firm onf

For this reason 1 thought it
"Hilper" if iheyr would nmake a

purely




purely Spectrosconic nart and thermostatis part of this
instrument for yvou nn the same lines as those made for
Canetowm and Santiago, hut an getting ontthe desipgn 1
find that this would cost up %0 nearly £300 0 04, which
exceeds the grant whish on have got, ~nd therefore 1

have had to re-desisn the instrwwment mrgelf, and nropose
to make it 3% wmy Yorkshon Par the £2300 0O 04 which you
say has heen allotted for it, T have consulted Sir David
Gill on warionus »oints connected with it, and T feel
satisfied that as desipgned i4 willd fulfil vour require=-
ments, T shall he zlad +o kXnow if vou have any

suggestions to off=yr,

¥ V. A\ / ! = L 4 . . A
(& LA~ (\7.,(\ LA A ¢ 2 [ " S~ L r A & Sh /)
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1. Enclosure,

Professor F. Iniguez.

Dear Professor Inipgnez,

I am sending rou a photo of your
Equatnorial as now erected, vou will see that all the
chains connected with the driving weight of the clock are
inside the metal stand. Infortunately, in the photo
there hannened +o »e some lonse cords connected with the
electric wires, These should not hawve heen there and
have nothing to do with the winding, hut you will easily
distinguish the chains from *the cords in the photograph.
The clockwork itself is %o the right, and the winding
apparatus is that %9 the lef¢, The weigshts that are

hanging in the centra are the driving weipghts of the clock

but at the nresent morent these are only temporary we ights

and of a clumsy form. They will he much smaller in

diameter




diareter when sunplied to you.

The »hotograph of the bhreech niece is
shown on a stool at the righit hand side.

I am still working away at the com-

pletion of the design for the Spectroscope.
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2. Enclosurss.

Professor *, Iniguez,

Dear Profassor Tniguez,

I hawe the nleasure to acknow-
1edge the rseaint of vour sheque for §1Z7¢1(7 /7, Tor
which 1 enclose formal wesaipt in dunlicate, . I hope
that the form I have nut i in will he satisfactory.

We are a% work at the design for
the Spectroscone and 7ill 1e+ vou have more comnlete
Drawings in a eounle »f waaks, We will he ahle to arrange
for a hent eya-niece tha+t will anghle you o view the

visual parts of the spectrum in a sonvenient manner,




N

TsLEPHONE No. 1024.

SWAHD GRUg,

2 A ®ptical and Mechanical Works,

¢ :

RATHMINES,

DUBLIN. 21st December, 1909,

Professor F. Iniguez,

Dear Professor Iniguez,,

I am much obliged by your letter of the 17th
inst., asking me to give you an estimate for a Visual
Equatorial of 16" aperture and of about 16 feet focus
sultable for placing under the 8 metre Pome which we
lately constructed for you.

I note also that you dezire me to give you
an additional estimate for a Star Spectroscope with a lens
for correcting for photographic purposes.

As regards the mquatorial itself:- I see
from your letter that you referred toc page 12 of my 1899
Gatalogue, which looks as if you had not received one of

my later Eatalogues of 19é8. I understand that one of




these was sent vou about a year ago, but in cases you have
mislaid it I am sending you another by this post, register
-ed, on page 8 of which you will see a very similar
specification to that which you have mentioned in your
letter,

We could give yvou a Visual melescope of 16"
aperture and about 16 ft. focus, mounted upon an
Bquatorial very similar to that shown on page 9 of my
1908 patalogue, with a 3" finder, packed and delivered
B.0.B., lLiverpool for £1710,

Now as regards the correcting lens for use
wi?h the Spectroscopet- I am not guite sure what your
}é;i;$$may be on this point, but the plan usually
adopted in U.8.A., Observatories is to place in front of
the Visual 6bjective, another lens which will corrsct for
the photographic part of the Spectrum which will of course
shorten up the focus and nacessitate our making a special
adapter at the eys-end of the Telescope to take &
Spectroscope in place of the Visual eye-and.,

Another plan would he to use one of my
reversible Object Glasses similar to the 28" object glass

whieh I supplied many years ago to the greenwich

Observatorys an which would not cost as much as a
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separate correcting lens. This reversible form would
also shorten up the focus and necessitate a special
adapter at the sys-snd. I am inclined to reccommend this
form, because the ~reenwich 28" Object Glass proved to

be very successful for double Star work, and would I think
also be suitable for Spectroscopic work.

The particular Reversible Object Glass
which T speak of and which was first suggested by the laée
late Sir George Stokes is as follows:-

It is possible to cnangeeeéhromatic
aberration oi-a Visual Object Glass to that suitable for
photographic work by separating the lenses, but in doing
so the corresction for Spherical aberration is destroyed.
The suggestion made by Sir George gtokes, and which I
carried out in the case of the 28" Object Glass at
Greenwich was to make the Crown lens less convex on the
front side than on the second or inside when used as a
visual Telescope. When it was required to correct for
photographiic purposes the len:iwere separated at the
required distance to alter the correction ;; the necessary
amount and then the Grown lens was reversed ground with

oA/l

the more feewssed side out so as to bring the Spherical

aberration right.
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The 3rd »edws, and perhaps this is the
one to which you refer is to thavs the eovrrecting lens
pPlaced a few feet inside the focus of the main Objeet
Glass specially caleulated 80 as to make the necessary
correction,

Sir W,H.Christy, Astromoner Royal, g;quuAuL,
calculated out such a lesms as this, but I am not able to
say if the results were very satisfactory. Of course
this would bhe very much the cheaper method of correcting ;
if it be satisfactory,

As regards the Spectroscope: - This would
very much dsepend upon the work you propose to put the
Telescope to, but if you ecould point out to me any form
of Spectroscope which is figured or described in any of
publiec Annals of the American or other Observatories, I
would then be able to give you a rough estimate as to the
cost, I think it would he well to allow at least £200
for this,

In order that vou may he able to judge the
relative costs of correcting the objeet glass in the
various ways, I may mention,that to put an extra lens of

the full aperture of the Object Glass would of course
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be just one half the price of the Object Glass viz. £375
extra.

To ecarry out the correction on the
reversible principle would be as you see hy the price
list 20% on the price of the Object Glass extra; that is
to say £150.

To carry it out with a small lens at the

eye-end would be insignificant, say £10.
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2 ™ ®ptical and Mechanical Works,
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RATHMINES,

DUBLIN.

21st January 1910,

Dear Professor Iniguez,

Very many thanks for your kind letter of
15th inst., I think T understand, now, what you require
but bhefore T can make any rough design of the instrument
I should want to know from you the height of centre of
motion of the present instrument above the floor, which,

I assume, will be thes same in the case of the new

instrument; also the haight from the same centre of motion

to the top of the pier, in case the top of the pier is

not level with the floor, and also I should be glad to

know from you what is the form and dimension of the top

of the piler, T sasume 1t is fixed in the centre of the

building, and in conseqguence of this, as you say in your

letter the ordinary form which T make my cast-iron framing
Yre Care

,31%xvou1d not he suitable in Wesks, but if T had the above

dimensions T could send you a rough design of what I

\

think would suit, ‘ £ o
(f{ /,W \‘\w

Xt 2L
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RATHMINES,
DUBLIN.

A

i, ®Optical and Mechanical W@orks,

l12th February 10.

Profassor.F. Iniguez.

Dear Prof Iniguez,

T am now sending you an Estimate
and rough sketch of the form of mounting which I would
suggest as most suitable to fulfill the conditions you
have laid down..

You will observe that the cast iron stand is of
a peculiar form, rendersd nscessaryv by the fact that your
stone nier is already erscted and it is not possible to
alter its dimensions or position; and that T have made
this stand in practieally 3 pieces, the first carrying
the Polar axis which we call the Polar Akxssframe, and tne
remainder which we usually cast in one piace is, in your
case cast in 2 piecas holted together, for greater conven-
ienca in srecting. Otherwise the instrumant will be very
similar to those which we have supplied for the Stellar

Photographic Survey.

The increase in the price over the




£1710, which T estimated in my letter of the 21st Dechbr

is due tn the following additions.

l... The additional lans for corrscting for Photographic
rays which cosis just half the price of an object
glass of the same size, inasmuch as the work on it
and the material is precisely the same as one of the
two alsments of an objsct glass.

2....8pecial form of stand for which we have to make
special modals. :

3... The arrangements necessary for converting the Teles-
cope from a Visual to0 a Photogravhic instrument.

This will necessitate a portion of the tube
at the lower end heing detachable and a breach pisce
arranged for photographic work with foecussing arrange-

: ”»
A
ments of its own, and adantations fo ark slides
’ & - ' : ;

‘4 ¥

&c., flp s 2

S P S

4....A8 the 3 inch Winder specifiesd hefore wonld not be
sufficiently powerful to "guide" with accuracy, I
propose to suppnly this instrument with a 6 inch in-

stad of a 3 inch. This Minder will als» have to be




Se

supvlied with a "gulding" eve-piece moving on slides in
both directions 82 that a convenisnt star may he chosen at
a moderats distance from the axis for gulding witn.

5s¢..I also propossa t o add to ths instmument a small elsc~
tric motor working the slow motions in AR which gives what
we call a "quick fine" motion and which is very much liked
for photographic work.

As regards the Micrometsar., I suggest
giving you one similar to what we made lately to a design
which was made to satisfy Sir David Gill, for the Obser-
vatory at Johannashurg of which T shall send you a drawing
The price of this is £35.

As ragards the Spectroscopa:- T ghould like
some nmore information hefore I furnish you whth an Esti-

mate but T suggsest that vou allow about £%09*Tor tnis. i

Wt Wk fogun™
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Difices:
57 RATHMINES ROAD

(oods FEntrance
T0
OBSERVATORY AND ASTRONOMICAL WORKS
BY
OBSERVATORY LANE, RATHMINES,

GOLD MEDAL, PARIS EXHIBITION, 1867.

Estimate

FROM

SIR HOWARD GRUBB,

To the British and Colonial, German, Austro-Hungarian, Belgian, Russian, Mexican, Italian, and Spanish
Governments, and to the Principal Public and Private Observatories of Great Britain and Colonies.

CUNNINGHAM GOLD MEDAT, 1881.

DUBLIN.

HIGHEST AWARDS AT ALL EXHIBITIONS TO
WHICH EXHIBITS WERE SENT.

Packing and delivery in Dublin charged 5 per
cent. Mechanical, and 2% per cent. Optical Goods

Tin-lined Cases for India, &¢., extra.

No allowance for returned Empiies,
All Optical Work must be tested before leaving
the Works tn Dublin. e

el

Astronomical Obhservatory. Madrid.

3 propose to Supply

An Rquatorial instrument of the
form figursd on page 11 of Catalogue 1908,, and as
plied to the Ohservatories of Greenwich, Capetowyp
bourne, Dunsink &ec., for the International Pho~-
tographic Survey of the heavens, but furnished with
a 16" vhsual Refracting Telescope of such a focus
as to be suitahle £y tlde 8 metre Dome at the
Madrid Observatory.

The above Telescope to he sup-
plied with an EXTRA TENS so designed and made as
to alter the chromstic aberration of the 16 inch
obj~glass and correct it for photographic rays, ,
of 16 inches clear aperturs and with suitable at-
tachments for placing in front of the visual objece
tive,

d when work is well

ers of £100 and upwards payment is required
with order,

CONTRACT TERMS,

The 14 inch Visual Obj-Glass
and Correcting Lens to be of the very hest quality
mounted in east iron cells and to be of about ft
focal length,

IN the case of orc

stalments— one
advanced, and one-third on completion.

The TUBE to he of strong tin
plate enamelled and well diaphragmed throughout,
and suppkied with eye-snd and very hest form of
breech pieee, containing quick and slow motions
for position angle, clamping arrangements &c.,

A FINDER of 6 inches clear
aperture with positiva eye-piece and cromss lines;
the latter carried upon cross slides for convenience
of "gulding" during exposure of photographic plates.

, The instrument to he supplied with
one DECLINATION and two AR CIRCLES, divided on
silver to such graduation as purchaser desires.




Page e

The first AR CIRCLE to be of /6 inches in
diameter, arranged for differential readings and
read by opposite verniers in the usual menner, and
the 2nd AR CIRCLE read by Electric Hand Reader.

The DECLINATION CIRCLE to be of 14 inches
in diameter and read by 2 Verniers, one being
visible from the eye end of the telescope by bent
Microscope and hoth verniers of the Circle to be

illuminated by electric lanps.
Improved Clamp and Slow Motion in Decln,

Three SIOW MOTIONS in AR to be supplied:-
(a) By differentia’l wheels & mouse pinion.
(h) By a very fine motion for correction of
refraction worked by elactric current and
hand commutator held in the hand,
(6) .By a small electric motor.

CLOCK,

The Clock to he of the same general
construction as those supplied for the Photograph-
ic Survey Telescopes, with Governor driving direct-
ly into the countershaft; maintaining power app-
lied to the barrel; dial and hand for adjusting
the clock rate accurately.

FLECTRICAYL CONTROIL to he supplied to the
106K, including detectors, correctors, electric
pendulum, &e.,

The SECTOR to be of Gun Metal and to he
long enough to afford two hours work without re-
winding.

ELECTRICAL CONNECTIONS, Two distinet cir-
cuits to he carried 4ll through the instrument by

wipers & insulated rings.
One BILRCTRIC HAND READER to bhe supplied

for reading the AR Circles,

RELIEF of friction of POLAR AXIS
to be effected hy friction rollers at the upper
end as in thae Photoe SURVEY Telescopes.

The POLAR AXIS, CROSS HEAD, and DECLN
AXIS to be of cast iron and similar in form to
those supplied to the SURVEY Telascopes.

DEW CAP and DUBT CAPS,




4 Negative Eye-pleces.
1 Low power achromatic positiwe eye-plece.

Aletrnative Breech Pisce for use in Phoo
ographic work, carrying Metallie Dark Frame and
supplied with suitable focussing and clamping
arrangements, &c.,

The whole of the ahove of the hest
Materials and Yorkmanship, packed & delivered
f.o.h. Liverpool for the sum of

TWO THOUSAND TWO HUNDRED & TWENTY POUNDS, £2,220.

BIFILAR MICROMETER of new pattern, designed

in accordance with instructions from Sir David '
Gill for the Observatory at Johannashurg..s.e.. £35.V}j”
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TeLEPHONE NO. 1024,

RD GR
oftA Vs,

o ¥ Optical and SMlechanical @orks,
RATHMINES, ‘

DUBLIN.

7th March 1910,

Dear Professor Iniguez,

Verv many thanks for your kind letter of
the 4th inst,, and forthe wdry acceptable information
whieh you were good enough to give me in your letter.

I quite understand that the arrangements
of your Government are such as will only allow of money
being naid in the year 1911, and T think we can arrange
satisfactorily if vou can give me the order this year, and
I:will take the responsibility myself of ordering the
glass, because, if this bs not done it will hae almost
impossible to have the instrument complete in the year
1911 (T assume that this means hafore March 1912)

'
The Mschanical nart we can, I think, complete

without difficulty, but we sometimes have to wait 6 months




for a palr of disecs. I shall write to wvou further on
with ragard to the relative advantages of using the
Boro Silicate glass instead of the ordinary Crown and
Flint.

As regards the Micrometer, I am sending
you a hlue print showing the construction of the Micrometer
we have lately made for Johannesburg under the directions
of Sir David Gill. Tt was made on plans drawn up by
myself and Sir David Gill and he had a careful examination
of the instrument hefore 1t was sent abroad and expressed
his high approval of it.

You will observe that it is peculiar in
one or two points, firstly, there is only one movable
wira, but the whole bhox of the Micrometer which ecarries
the sscond wire has also a motion, so it is
equivalant to a Bifilar Micrometer with certain

advantages, You will also obsarve that are no slides;
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the frame carrving the movahle web being strung upon
the actual screw itself, The result is very good, I
never saw anyv Micrometar with less "Loss of time" and
the means for setting the Zeros of the heads and counting
the divisions 1is also veary satisfactory.

The illumination is of the bright line
type and gives a perfeectly hlack field with bright wires.

As regards twe Spectroscope:- If you

would kindly draw out for me a Memorandum as %o the uses
to which you propose to put this Spectroscope to and
any partieular points that you desired to have attended
to I shall consult with Sir David Gill and also with the
Astronomical People at South Kensington in London, for
whom I am just erecting an instrument, and I will give
you the hest advies I can procure as to the construction.

T am, in fact, at the prasent moment
disecussing a similar matter with the Astronomars at
South Kend ngton as they want a Spectroscope of a smaller
size than vours to work with the Equatorial I have just
made for them.

As regards the perfection of the object
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glasst= T think we will be able to satisfy you, and
on this point T am sending wyou enclosed Extract from
the report of the Transvaal Observatory at Johannesburg, f
for which we made sometime ago, a 9" objeect glass, and who
have now ordersd the 26" from me.

You will see what Mr Tnnes savs there
about the performances of this 9" object glass.

t’ A 4 }




TsLEPHONE No. 1024,

O\NARD QRUa

3 i Optical and Mechanical Works,

N o
RATHMINES,

DUBLIN.

1st April 1910,

Profassor F.Tniguez,

Dear Professor Tniguez,

T have hsen away for a few days during the
Easter holidays and returned last nipht, and hasten to
apolozise to you for the omission in not answering yvour
query hefore ahout ths suspension cords of the
Spectrohsligraphe I think that the length you mention
will be sufficient, hut if, when the instrument is
installed, you find that there is an ineclination to swing
back into the central nosition owing to the cords heing
too short, T shall send you a plan of a small device by
which T think this can he ohviated, Tt will be done by
attaching a cord to a pulley, which pulley will describe
an arc of 90 degreses in the travel of the instrument, and
a weight attached to this pulley on an arm in such a

position that it will pass over the centre in the central
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position of the instrument and will have the effact of
counteracting this inclination of the instrument to run
back to the central position. T will send you a sketch
of thig, if nsacessarvm hut T do not myself think that you
will find it to he so,

As regards ths Boro Silicate Crown, The
question of nutilizing this with the large ohject glasses
that T am now making for Johanneshnurg and Santiago has
been very carefully considered, hut owing to the great
difficulty of obhtaining Boro Silicate Discs free from
air hbubbles and other impurities it has heen decided not
to employ this glass as it is considered that the
disadvantagas would more than counterhalance anyv slight
advantage that might he obhtained as regards perfection of
chromatic correction, The cost too would he increased,
but if you still eonsgidar that ti would be desirable to

use Boro Silicate Crown, T will make further enguiries

and possibly it may not he so difficult to get a 16"




TeLerHONE NO, 1024

e i Optical and Mechanical @orks,

A
N »
°

RATHMINES. - 1l4+th Ap”"i.l 1910,

DUB?GL/‘//

Professor Tnigusz

Dear Professor Tnigusz,

Many thanks for your 1latter of the 9th
inst., T quite understand your position as regards the
Contract for the 16" Telescope,and the Government
regulations,and T shall wait your convenience in the
matter.

You mentionad at the end of your lsttsr
about Mr, Ocharan's Tslescopa. I suppose that this refers
to the Telescops which was ordered ﬁiiﬁ him by Mr.Escobar,
I naver heard Mr Ocharan's name hefora, T cannot
understand the position of this affair, hecause, I have
written Mr,RBscobar manry times stating that the work-was
well advancad and the second Tnstalment due, hut T cannot
get any raply whatever, and in consequence of this the

work has heen arrvestaed for the last 12 monthse I am




2e
enclosing vou a Memorandum of the various letters T
wrote to him and his renlies. T do not ask you to take

any trouble in the matter at all, but as you mentioned it
T should like you *o he aware of the state of the cass,

and that tha delay is altogether due to Mr Escobhar,

| Y
/ \ /




