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CONTRATO PARA LA CONSTRUCCION Y ADQUISICION DE UNA ECUATORIAL,

CON DESTINO AL OBSLICIATORIO DE MADRID.

lion Francisco Iñiguez é Iñiguez, Jefe del Observatorio Astro-

n67.ico de Madrid, en nombre del Gobierno español, autorizado al

efecto por órden del 2,.4 de Zái-lbr-gZo de 1911 y-

Sir Howard Grubb, constructor de instrumentos astronómicos,

de Dublin (Irlanda), en nombre propio,

de común acuerdo contratan la construcción y adquisición de

una una ecuatorial, con sujeción á las siguientes cláusulas

l a . Sir HowP,rd Grubb e compromete A contruir-y vender unc

ecuatorial de las siguientes condiciones:

El instrumento ecuatorial será de la forma figurada ,en la pá-

gina 11 del catálogo de 1908, y como los remitidos 4 los Observa-

torios de Grenwich, Capetown, Melbourne, Dunsink, etc„ para la

fotografía internacional del cielo, pero provisto de un anteojo

con objetivo de 16 pulgadas de abertura y de distancia focal aco-

modada á la cApula de 8 metros del Observatorio de Madrid.

El anteojo mencionado ir provisto de una ›nte extra, apro-

piada para alterar la aberración cromática del objetivo de 16

pulgadas y corregirlo para rayos fotográficos, de 16 pulgadas de
.4

abertura libre y con los enlaces necesarios para colocarla delan-

te del objetivo visual.

El objetivo visual de 16 pulgadas y la lente correctora se-

rán de la cualidad mas perfecta, irán montados en armaduras anu-

lares de hierro fundido y tendran proxlmanente cinco metros de

distancia focal.



El tubo serg, de placa fuerte estañada, reforzada y -bien dia-

fragmada en toda su extensión y provista de extremo ocular de la

mejor forma, conteniendo movimientos rápidos y lentos pra ángulo

de posición, piezas de amordazar, etc.,

Un buscador de 6 pulgadas de abertura libre, con ocular po-

sitivo y cruz filar; esta última dispuesta sobre correderas cru-

zadas para las conveniencias de guiar durante la exposición de

las placas fotográficas.

El instrumento estará provisto de un circulo de  Declinación

dos de Ascensión recta, divididos sobre plata hasta la gradua-

ción que desee el comprador.

El primer circulo de Ascensión recta ser. de 16 pulgadas de

diámetro, dispuesto para la lectura diferencial y leido con dos

nonios opuestos, en la forma, usual, y el segundo circulo de as-

censión recta se leerá por medio de una linterna electrica de ma-

no.

hl circulo ae reclinación será ae 24 pulgadas de diámetro y

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

lar del anteojo por medio de un microscópio especial y ambos no-

nios estarán iluminados por lámparas eléctricas. Mordaza perfec-

cionada y movimiento lento de Declinación.

Tres movimientos lentos en Ascensión recta producidos:

(a) Por ruedas diferenciales y piñones movibles.

(b) Por un movimiento muy delicado para la corrección de re-

fracción, producido por una corriente eléctrica y un conmutador

llevado 4 la mano.

(c) Por un pequeño motor eléctrico.

Aparato de relojería. Este serg, de la misma construcción ge-

neral que los empleados para la Fotografía internacional del cielo

con regulador de fricción, poder mantenedor aplicado al tambor,

esfera y aguja para el ajuste esmerado del movimiento.

Un regulador eléctrico Irá aplicado al aparato de relojería,



incluyendo detectores, correctores, péndulo eléctrico, etc,.

El Sector será de bronce de cañones y de suficiente amplitud

para trabajar dos horas sin necesidad de remontarlo.

Conexiones eléctricas. El instrumento llevará dos circuitos

distintos por medio de anillos aislados.

Una lámpra  eléctrica de  mano acompañará al instrumento para

leer los circulos de ascensión recta.

Relevador de fricción del eje polar, obtenido por rulos de

fricción en el extremo superior como en los anteojos para la car-

ta del cielo.

El ele polar, la cruz  de arribos ejes y el .ele de declinación 

serán de hierro fundido, semejantes 4 los empleados en los ante-
ojos de la carta del cielo.

7ubo de rocío y guarda polvo.

4 oculares negativos.

1 ocular positivo acromático de corto aumento.

Extremidad ocular de recambio para emplearla en el trabajo fo-

tográfico, para llevar el bastidor metálico y provista de piezas

apropiadas para enfocar y amordazar.

Micrómetro bifilar de nuevo tipo ideado en concordancia con

las instrucciónes recibidas de Sir David Gill para el Observato-

rio de Johannesburg.

2 a • El aparato completo, construido con los mejores materia-

les bien trabajado, instalado para su ensayo en los talleres del

constructor, cuidadosamente embalado y puesto en Literpool sobre

el barco transporte será entregado por la cantidad de

Dos mil doscientas cincuenta y cinco libras esterlinas,

(L. 2255). Los gastos de transporte y cualquier otro que se oca-

sione desde Liberpool al Observatorio de Madrid, no serán de cu-

enta del constructor.

3 a • El pago de las dos mil doscientas cincuenta y cinco li-

bras esterlinas se hai44 en tres partes iguales, la primera ter-

cera parte en seguida de hacerse el encargo, la segunda durente



la construcción del instrumento y la tercera y última al estar

aquel terminado y ensayado en los talleres.

4a . El contrato para su validez, deberá, ser ratificado por

el Excmo. Sr. Ministro de Instrucción pública y Bellas Artes.

/le



CONTRATO PARA LA CON4RUCCION Y ADQUISICION DE UNA ECUATORIAL, CON DESTINO

AL OBSERVATORIO DE MADRID.

Don Francisco Iñiguez 4 Iñiguez, Jefe del Observatorio Astronó-

71C0 de Madrid, en nombre del Gobierno español, autorizado al

efecto por órden del 24 de	 de 1911 y

Sir Howard Grubb, constructor de instrumentos astronómicos,

de Dublin (Irlanda), en nombre propio,

de común acuerdo contratan la construcción y adouisición

de una ecuatorial, con sujeción 4 las siguientes clausulas

l a . Sir Howard GrUbb se compromete á construir y vender una

ecuatorial de las siguientes condiciones:

El instrumento ecuatorial será de la forma figurada en la pá-

gina 11 del catalogo de 1908, y como los remitidos 4 los Observa-

torios de Greenwich, Capetown, Melvourne, Dunsink, etc., para la

Fotografia internacional del cielo, pero provisto de un anteojo

con objetivo de 16 pulgadas de abertura y de distancia focal aco-

Todada 4 la cúpula de 8 metros del Observatorio de Madrid.

El anteojo mencionado irá provisto de una lente extra, apropia-

da para alterar la aberración cromática del objetivo de 16 pulga-

das y corregirlo para rayos fotograficos, de 16 pulgadas de aber-

tura libre y con los enlaces necesarios para colocarla delante

del objetivo visual.

El objetivo visual de 16 pulgadas y la lente correctora serán

de la cualidad más perfecta, irán montados en armaduras anulares

de hierro fundido y tendran proximamente cinco metros de distan-

cia focal.

El tubo será, de placa fuerte estañada, reforzada y 'bien dia-

fragmada en toda su extensión y provista de extremo ocular de la

mejor forma, conteniendo movimientos rápidos y lentos para ángulo

de posición, piezas de amordazar, etc.,



Un buscador de 6 pulgadas de abertura libre, con ocular posi-

tivo y cruz filar; esta ,Altima dispuesta sobre correderas e4CU.-

zadas para las conveniencias de guiar durante la exposición de

las placas fotográficas.

El instrumento estará provisto de un circulo de Declinación y

dos de Ascensión recta, divididos sobre plata hasta la graduación

que desee el comprador.

El primer circulo de Ascensión recta será de 16 pulgadas de

diámetro, dispuesto para la lectura diferencial y leido con dos

nonios opuestos, en la forma usual, y el segundo circulo de as-

censión recta se leerá por medio de una linterna electrica de

mano.

El circulo de Declinación será de 24 pulgadas de diámetro y

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

lar del anteojo por medio de un microscepio especial y arribos no7

nios estarán iluminados por lámparas electricas. Mordaza perfec-

cionada y movimiento lento de Declinación.

?res movimientos lentos en Ascensión recta producidos:

(a) Por ruedas diferenciales y piñones movibles.

(b) Por un movimiento muy delicado para la corrección de re-

fracción, producido por una corriente electrica y un con-

mutador llevado 4 la mano.

(c) Por un. pequeño motor eléctrico.

Aparato de relojeria. Este será de la misma construcción gene-

ral que los empleados para la Fotografía internacional del cielo,

con regulador de fricción, poder mantenedor aplicado al . tambor

esfera y aguja para el ajuste esmerado del movimiento.

Un regulador eléctrico irá aplicado al aparato de relojería,

incluyendo detectores, correctores, péndulo electrico etc.

El Sector será de bronce de cañones y de suficiente amplitud

para trabajar dos horas sin necesidad de remontarlo.

Conexiones electricas. El instrumento llevará dos circuitos

distintos por medio de anillos aislados.

Una lámpara electrica de mano acompañará al instrumento para



Sir Koward Grubb.P.R.S.= Rathmines;= Cublin.=Trbajos de

óptica y mecAnica.= Veintisiete de diciembre de mil nove-

cientos doce.= Recibí del Profesor Ihi2uez, del Observato-

rio Astronómico Nacional, Madrid, la suma de ciento ochenta

y cuatro libras, diez chelines y cinco peniques(L.184-10s-5d)

como paso de un espectroscopio para la ecuatorial de diez

y seis pulzadas.=Sir Floward Grubb.= Rubricado.= Hay un sello

anulado con fecha veintisiete de diciembre de mil novecientos

doce.= ES °OPTA.



e°
e, KS.

ev

CASTLE HOTEL,
Co NWAY,

N 0 RTH WALES.
— 7 Z

-

1:24.4 e-e-144.

e	 c4:«17za-J-4,(
Ca4-- — • 4.4...c_te-; /4„,	 .fe‘4

c24-LiZ'
b

,.?

Á c44,ZI,Z
_

tx-C	 4`4, Ze4-4-1—	 ce,„y,

7Z‘-` /27	 ^
(iF99-Le-- 47 	 ,(9z



at.114z4A-&

74g, 42



(tZ

7f-fr

(, 72- ,

r e/(;412 ›Ct-A--tc—Cr,bep

hex____77/;>Cc-efil7 "4„er„...&.

/,	 /g	 t9ft

/k- Gr-c-te-4 - -

re()L7g. 	 Ari1-7~ A":

A(Z

re7-0 A_-



( 91 )

`.4)rfnex-arg gumbtrs.

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 Agricultural 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.

(All for the time being.)

1872 His Royal Highness the Duke of Sase-Coburg.

1859 Clarendon, Frederick Villiers. 36, Mountjoy-square.

1888 Green, Rev. W. S., M.A. 5, Cowper-villas, Rathmines.

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

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

1852 M'Clintock, Admiral Sir Franeis Leopold, C.E., D.C.L.,
LL.D. United Service Club, London, S.W.

Yn 	 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.
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gertopeeinff agenirtn.

1855 Bland, Edward Loftus, Lieut. R.E. Halifax, Nova Scotia.
1863 Bouché, M., Inspector, Botanic Garden. Berlin.

1863 Crüger, W., Director, Botanic Garden. Trinidad.

1877 Goode, W. H., Surgeon, Royal Navy.

1863 Haughton, John, Lieut. Royal Artillery. St. Helena.

1863 Knight, J. G., Secretary, Victorian Department of Inter-
national Exhibition. Melbourne.

1853 Mac Donnell,William. Sydney, New South Wales.
1863 Moore, Charles, F.L.S., Director of Botanic Gardens. Syd-

ney, New South Wales.

1863 Ortgies, Ed.ward, Inspector of the Botanic Garden. Zurich.
1863 Otto, Edward, Inspector of the Botanic Garden. Hamburg.
1855 Oxley, Thomas. Senior Residency Surgeon.

1863 Power, Richard Eaton, M.D.	 1, Anchorgate-terrace,
Portsea, Hants.

1863 Sankey, William Villiers, C.E. Turin.

1854 Traill, William, 31.D., Hon. E.I.C.S. Malacca.
1855 Tweedie, James. Buenos Ayres.

1863 Van Houtte, Louis. Ghent.

1863 Wendland, M., Inspector of Botanic Garden. Herren-
hausen, Hanover.
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RATHMINES.

DUBLIN.

Optíral attb IUgritanhat Marks.

llth Jannarr 1911 •

Professor F.Tnl.guez.

Dear Profnmnor Tril.guez,

T AM nnnh pleased to haar that wo

mar sonn expent to have the erdAr tn pronnod leth ronr

Rquatorl.al.	 I an at preePnt AngagPd in laring down a

diagranaen drmeng nhow 4 ng the positIon of the It.ntitrurvent

under thn Done and the proportion of the va-.out partn in

order to werk out the best pon5.tion for thn nentre of

notl.on of th0 telnennpe and Leam—eeer7( deslgn out the

geriere:1, Stand. Tlarmla he gla to have fron rou rarennl-

ern as tn the hieght triel the floor leire 1 up to any port on

of the nelnes either the tnp of the wall where the nantiron

well plLtes rent er the hotton of the openl.ng of the

81.111 4-A7er.	 have fron ron the he2.ght of thm nentre of

mot1.ou fron the floor and T thiore the dißtanne that the

pler projecto abore the flonr so T thlnk if I had the

dimensions T referred to T wouM have everrthing Y recluire



Va.

to Anable ric to lar out this.

have been enelring abont the glass:- we

ha re had c .pneiderahle trouble lately in prnnuring npttcal

glass of large size and the dimem whioh T ordered for the

26 inch Equatorial for the ir ransvaal, South Arrica and

also fnr the 24 Inch for Santiago De nhJoii arß not yet

available although ordered 12 mont}-i m agn arid T nannot get

an: gmarantee from the Parim House aß to what time ther

would take to nenstruct rnur discs,	 T am in normunination

almo with Yessrs. Mannes Brothers of Birmingham and ther

offer to malet them In 8 monthe, se lt is evident that ths
will be the principal delar. T de not think that it weuld

be possf.ble 4;o have the object glas finished within thn

rear t because, 4 months4 particularlr, 	 Winter months,would

not be nearly suffinient for the work that 16	 he done

upon it, but 1 think if there was an7 object fOr it we

could havß the Mechaniral nortions done in abflut a rar.

I+, im evident therefnre 3 that the sooner ve can order these

discs the 1-Jetter.

T snppose rou will make arrangements with
your Government that the pezrrien .ts for the instrument be



->z ‘44	 e/47,2
/71-‘
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3.

made in the nsnal war, that is t 1/3rd with the Order, 1/3rd
when 'he work is we71.2 advanned and 1/3rd on competir

mnnt T høEì.r fron reu that the

Government have gi eren ron the anthorJzation T shall ordr

thn d i sns of glase.

With regard to the phrase "ma3ntaining

pewer to 1-arre1" :-	 This mans an arrangement which T

think is alse en rour smart. te%2n=	 which .the motive

power of thn elonk is not arrested durIng the proness of

windlng and that ron man wind ronr rlonk withont the

Speed 1eng affented thereby.

-n••10.-



TELtPli ON E No. 1024.

cit4
ARD GRue

e
RATNMINES.

DUBLIN.

Optirat anü itbartírat Marks,

2nu learch 1911.

Professor F.Tniguez.

Dar Professor Tnjguez,

T suppose that WA shall sonn be

hearing from rou with regard to the Contract fr r the lf>"

Telmscope i and thAt T will hm ahlm to °rder thA glass fnr

tie object Glass; meanwhdle i T have been going ovmr the

drawings and pre:?ar i ng nAtters ald Y wish to ask rou

about the clockwnrk:- whether rou desir m that vTA should

make the clock multablr for elentr5e w5neng as we are

doing in the case of the telesrnreß for Santiago and

Johannesburgh.	 St occurred to ne that as :.m olt ha're

z£Acilicurrent in rour Observatorr that it wnuld be handr for rou

to haerm the raock Autona»cally wound br eleotricitr And

we can do this for rous T think, with erery little, lf

extra excenne, for although lt Involves the USA of a

motor and stopping and starting gear, WA nan di.spense wlth



2.

the barrel and one or two eondles. 	 T think i.n +2118 wr.:r

we rIght, as the we5.-Gh 4, wJ.11 }	 vr h smaller, be

able to halre se 1f-nonta5ned 1.n the stand to al/oi.d thn

neceset7 fo r carrri.ng pullA7m, tords and we3.chts, etc.,

down the )34.er aveliiriûthe Floor.

T f ' r ou thtik that there would be no

objectl.on'anet that z r oll W)1 .d. 1i k thj.s arrangenent, T

make a nasIzn ad see	 it would he possi.b1e.



TELLPHO N E No. 1024.

•22 3
,NAR0 GRue 

.ee

	 Optier!! anb gabezünd Witorks,

RATHMINES.

DUBLIN.	 14th Yarch 1911.

Professnr Y.TTII,g119z.

DeLr Prnfessnr Tnl.gmez,

T an nuch ob15.ged br ynnr

the 7 t1.1 ,	 T oul.te understand that tbe

i nstrunent 1.9 tn	 upnn a 7p 1 ll ae. cnnstructed upnn a
spher!mal arch, and thls undombtedly ,rould nalise a gra t

deal nf t-oluble	 .3rny4.d1ng the nenessary acenrindatnn

fr) - a falMng weght	 the we 4.cht Js larde and has to

Innere thrlugh any large snace, and 2: was fnr thlos vginv

reaenn that	 suggented that we shluld Cve 70 1 1 a e3nrek

nnt dr1 ,!ren bmt autonat:Imally womnd by elentr5rel.ty such as

WM ar supply5.ng nnw tn J•hannesbn ,.gh, lantl.agn and nther

l arge !.nstrunents.	 Yem nmed not be at a ll anxImus as

regards this affent i.ng the ancura47 of rate nf	 of

&Lock, 'herlause the ellnk w111 st:U1 be 1r	 ì' a we!.cht,



2.

whtmh wn i ght w 13. be wound up nertodtcally by a snall

electrtc mntnr.	 Thn weIght tn thts rase wi ll be qutte

snall and the drnp rfec¡ered vrir2 r short so wp be.15.8Nre

that wer can accommdate thts welght and pro/ rlde suffte2ent

fall	 tt izid thtn the natn 'ran nr ca3t1ng. 	 Tf wA °an

dm thts ad tha t tt wn rks nut qutte conventently, T

belte,re tt r4411be a c reat ad/r ntage to ;Toll and the extra

cost w1. 11 /)9 snie ll and not exceed P30 9 whtch would

include t'-i' nntor.

T an glad ti know that W9 nay smon

expeect to hee,r from 7ou as rmgards the i7ontrac 4 ; RS T an

anYtnus tn order the ;lass at the earl i est posslhle

mnnent.



TELEPHONE NO. 1024.

RATHMINES.

(JDlifttat attb fittchanítal Marks,

30-th Yarch 1911.
DUBLIN.

sry ARD GNU..
\>,0

2 gnelseii.res.

Prlf. F. Tril.guez.

Dear Prnf Tnigneimi

T ha Inve rAnAJ IT Ad :rf)11,* kind lmtt-Aer

and_ +,he 2 renpi ,9s fyr thA r:rn+,ract and as 701 1 djr.i j.t, to bc

returned Ininectiatel:r T Yu-vvr e sind br fh relpies and finclesA

V.nen hark tl reln •	T an nm+, surft whether hane cinne

right in etendl'ne : r nit hark hnth ennies hut i f zron deesl, rfl

onr kent fmr ns perhans : r lit	 kfindly return rne as in

an:r rase T fihnvIld de3S'irfe t r) ha,rea rnrer nf it.

:r ptite understanri +,he pnr0 t5.nn	 t'n_f*	 tter	 re-

gards the 3pentrner/pe anci ti relnrek vt.T3 nding.



TELEPH ONE No. 1024.

sN 
ARD GRu4
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RATHMINES

Optical anb Mtnantrat Marin,

DUBLIN. fith Arr!.1 1911.

Prnfessnr R.Tnignez.

Dear /?rnfessnr TnYgnez,

I have started at the design of

ynnr new :instrnment and there is one point whinh T wonld

desire to nnnsult ron abnnt:- Tt in with referenee to

the AR eirelas,ln the a l—algement of whlch T th5nk T eari

make an improvement.

As at present, and as wee have

nade them fnr all the foryler instruriArrtm, the arrangement

im that the div. ded Ah iirele is strung 1nnsel7 upon tho

end of the Polar Axis, bnt 3_s eapable of belnl elampAd ;..7)

an arri whIreh ls driven br a p:I.T1 frnm the tnothed sector

wach enn,re7s the einet: motinn tn the telesempe; thm

yernier eirele 1.9 narried nn an a ,-n f3 xed ti the Pnlar

Am-e_s¡ the result 1f this im that if the eirele be 99 1; Fe+,

the begl.nning 1f ill seriratJmn tn rd sidareal t5.ma 117 a



2.

a 7Pernlor flxed tn ths stand thls lnese elrels ls knpt
444,

nrmlng s e lnng as thn elonk seetor nn ,res; 44e-aetnal ARs

can be read off 117 dlfferentlal reidlnes between the arm

car r:ring the ,rernler and the clrele

'hle fi ennslde red te he the mnst eenvenlnnt

arrangement s hnt lt pessessem two declded dlsad,Tantagen,

f1_rst17, the clrcle mnst he re-set 8 1rA7" t i M8 t'-

sector is re-wnund, and scrend17 $ thn irernier fron whleh_ _
the elrele ls rmad	 nnt ln a flxed pns I tlon hut mar ho

an7wh9re arnund the el.rele.

Tn order to most thrse disaerantages ) and to

nake a mere con7enlent arranr,ement T ha,re dev!sed and

wog:1.d propose tn adapt tn 7nur lnstrument, wlth zrene

clneent, the fellowlng arrangement:-

"he d 1 7lded elrele :Loose as befere, aren

the Polar Amle, 1 nn arranged that lt can be elamped: lA

thls caso, te a senend ejrele strung upnn the Polar Axls

so that lt can bn set te	 des.red ponitlon just as in
the old arrangennnt, hnt thls seennd	 te whJeh thr

dl'rded nlrcle can he elamped ls eent5 . nuenslr earrl.ed

areund the rolar Axls ln a dI reetlon eont rar7 to that of
the nntlnn of the telesenne 117 a strong spring eleck

1



clonk wh!ch is narrlee( on an am npon t uhe	 itself:-

In other words, the d! .7!ded n!rnle	 alwa,rm	 revo1-73ng

on the 13 .Axl.s backwards, consequentkt i f the p.ieäzireee-ern-

be set npon ai7 star and that t)-ì5 clrnle !s set to rean

	

(	 wh4ch
the trne AR of that star b,r a f!xed ,rern!er	 can be

placed !n the most nomren!ent posltion, that r!rele w5.11

alwa7s read the trne AR of f-llat star or an7 other star
that :lt na7 be sot npon, 90 long as the snr!ng rlock

keeps go!ng.	 Th!s spr 4.ng clock can be made to go either

f	 the n!ght or elre7	 ror a longer per!od !f des!red

but T would snggest !f lt was constructed to go -Por about

1 2 honrs that !t wonld be suff!r!ent as there would be no

trcuble ln viudlnG it 1 1 ,) each e lren!nc, and once the cl.rcle

i s set !n tbe beg!nn!ng of th re e-q-entng the. 9 wnuld be

no furhe r tromble 141th rer:ard +. (1 tilyn a 9 thA fel. relA w1.11

read t rum ARn all through thm nicht fror' a f!xed vArnr.

This arrangenent will canse sone

work no doubt, but T an 90 cnn,*lnced tha 4-, lt Will be a

great con,renlence that T an w!ll!ng to add. !t to zronr

1-e1 escope w!thout mak!ng	 any alteration A. +, all lnthft.
pr!ce.	 rez r add that in t'i' large lnstrunents wh!ch



4.

we Ft"9 ennstrnctl.ng for lantl.ago, Johannesburg, and IthFer

Obsorvatnr2.eti under 35 y- Dair d G:1.11's adirl.ofe, we mro

adatng an a rrangenr,nt for keep5.1% 4-21J.s d5.fferent1.a3

c 4.re10 cnntl.nually re m-11.,r5ng, 1.mt	 those ea9A9 the

ko-)t re lr nlIring by an olertr5cal arrangenent wh.!.ch

thAnk nnt	 much tn bo dopendeci upnn an a

mechanl.cal arrangenent, bes71.des	 ng /Inch nore enaplicated

and it has a further cUsad,rantage that the •rorn5.or

not a fi_med nno.

Tf T har fr om :'ou that this arrano-/-

ment wnuld be pleasng tn ()It T shal1 car ry	 out 1.n

your 1.nstr,tnent.
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DUBLIN.
	 19th Anr51 1911.

Professor 9.Tnj.guen.

Dear Prr TrO.gunz,

'Phis nnr7.12.ng T had the pinnsurn

of naof:1.7131c frnn 7on the Inntrart s5.gned 1111.tel safe17.

T notm that T an to expent thn renIttanoe for the fl.rst

Instalnent shlrt17.

As regards the var2.0ns mattere

of whl_oh 7o1	 eak T nT4	 wrl.te 7nn 1.n a 7ga1.1 nr twn.

an at present engaued	 plannl.ng out tho arrangenent of

thn e1ectrImG117 wonnd nlock and shall let 7on have

partt gulars nf this when	 drslgned.

T nnte also that 71n are Mkn17

to be able to get the none7 fnr the Spentrosnopm arid I'.

shall bn giad to have fron 7ou *oarti.onlars of 7onr

requrfinents and ennd5t5ons 	 order that T na7 be a1, 1n to

desl.gn out a snitable lmstrurient,
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8th May 1911.
DUBLIN.

Prefessnr 7. Tnignez•

De ar 535. r,

Just at prosent Sir Howard Grubb im away from

Dublin, and wrete nn a :eew daym agn to knnw if the lot

Instalnent upen yen r ;rilltaterla' in accerdanns with the

Cnntrant riw br yen en thn 19th April had been

reneived, an he nndersteed frnm that lAtter that z ron would

be ab1e te send hin a nherine inmediately elfter the

Contrant had been signed.	 T write, therefore, tn let

yen know that, np to the present, no n ferinninatton han

been reneived frnm your Observatnr7 and it im nnssible

that the letter ma7 have gene astray in the post.

Ynnrs faithfully,

r
8enrotary.
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RATHMINES	 -

bUBLIN.	 7 th	 Junm	 1911.

1.Rnelnsure.

Profmssor R,Tni.guez.

Dar PrIfensnr Tnl.grmz,

havn b gven tr7ing to gmt

infn-mntion wtth regard tn thn Alleghmn_ and just as yet
A

T have nnt sueeeoded bnt T wrntn tn Sir David Gi11 who is

aettng nn behalf of thm .13antiagn Authorittms as wm11 ns

thoso at Jnhannnsburg and who ts a vier:- high anthorle

on these mattm rs vid T 9'11 1.199	 enpy tn 7nn nf h 4.ß reply.

an not able menlf tn nakn a 17 enmmmnts on this just

ymt as T dn nnt know thn prtnetpal featu rns of the

Alleghany Instrument ) 'out as sInn as T am in a nnsitinn

to study thts T shall write ynu my tdeas and an T shall

/39 dtsennsi - ng v9r7 onsm17 thesn othmr Snmetrnscopes with

St- 7)avtd n 31 T nhall e ablm, T thtnk, tn a ri'oas tl

thm best dentgn.

Le—L /C+04-: 

/4nsr,4	 / .1-1-r--- gi4v,44444-4‘4*
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34, De Irere qardens,

KenstnGtnn, Lnndnn.

2AthIltz , 1911.

YADTZTD PM(17R08(1033g.

ry dear qrubb,

T do nnt know where thte Ñonntrnselpe of

the Alleghany Obsor,ratnry ts desertbed but T wtll try tn

ftnd out wtthin	 next feig; days.	 Hnwelrer, T 8.71

cmrtatn tat for accurate Snectrnsenptn wnrk	 ts

trrpnsetblo tn construct a snnetrnscone whtch nan be uscd

at T) 149a39 wtth one, twn, n r three prtens and whteh at

the same ttme has all the rtgtdtt7 and nther enndtttnnb

which are essenttal fr the highest acnuracy i n 1 1.'11 1f

stght work; and tt 1.9 als	 rtatn that nn ancurate lt•e

of stght work ts nnsstble wtthnnt the mnst reftned methndb
fr)r natntatntng untfnrIn tennerature.	 T would ir "r:f

strnngly renonmend Prnfessnr Tntgliez to haire nnthtng

whate 'rer tn (r1 wl- th a eme tro 9nore vfhtch ts " a Jank

al? "rades " fl- tt wtl, eo rtatnly be " a Yaster nf

n em9 1f thcm ".	 At present T am busy destgntng a

Spentroscone fn r the obsomr&tory at antlagn tn be

applted as rnu knnw, tn the elluatIrtal whtnh :Ton are
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et,	 .>	 nehiAr ca
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•• T..T. TM CTI/ACT.
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RATHMINES

DUBLIN.	 June	 19.11 .

Professor F.T3121guen,

Dear Str,

In the absence of e.r Howard Grub-P.) 3 1 have ths

hononr to acknowledc the recntpt of :ronr )etter of thc

13th tnst " onclostng che(ine, val	 29, 3, 4d for

whl_ch ) nn bhalf of er Hmerard ; T 11Ag tn thank zron.

On looktng np the lontract T ftnd that the, total

anonnt ts £2255.	 0.	 Odi onn tht rd of whJ.ch wonld be:-

£7 91.	 13.	 4d, sn 7wrtte to ask whether :Ton tntend that

th9 balance should be nade wtth the futnre Tnstalnents

and that wc ei culd wend zrer t a recetpt for the r729. 3. 4d

on account of the lst Tnstalment.,---------
Yen wt11 understand that :;_f wo sent :Ton a recotpt

in fnll for the ist TristalrlAnt We shonld be £22,	 Od

ont of pocke-t.

Yours fa4thfn1179
i—Let,e-4--

11,_9,2„,4v---z-7-SIrt
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DUBLIN.

21ß+.	 ;r1Infe	 1911.

Profess e»- P.Tnl_gnez.

Dear er,

Tn innkl.ng o,rer the ripecifl.eatJ on of ynur 16 .!.noh

ET tat eria.1 instritnent	 erid fme or twn pol_nts I tpon whieh

WA WOU1E itkA	 hr.ve a little further 5.nforriat71.0n.

inhn ann 1-turfre ne thl.s F5rnier	 sneei.fl ed asFT 117)R

6 inehes, "hut W9 havr, no inforriat:I on as to what foons you

wnuld wl.sh +2-r1 s 	 bte.	 1%04 :rou k1.nd.17 sa7 what foon3

would	 'h ,st fr :Tour relrulrerinnts.

PTIO', ICTRA.PHT P, RAR PT jerm: -	 would vn kl ndiy sa7 what

size TO-ates 7ou tntend to use 91 that we ma7 des5zn tiri s 46(42(-

In acolrdanoe?

Yours fa i thfull:rs

Seerfi. ta77 4,
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DUBLIN.
	 3rd.	 (Tlay 1911.

2 Ancin-surees.

Professnr. 7. Tn-Igunz.

D .Irnetnr. lgadrid nbsnr,ratnrzr.

Dear Prnf, TnIgneez.

hiore just gnt hone frnm

44rthe n lunt,77 and. 11._ ':,.;..enir lettnrs.

1 an sre neti ng ynn the ge nel 0 sed rs en:1. pt s .1n nee nrd-

anen 17.1 h 7nur	 silfeßFtn 1. 1)1*R.9A aneept yv best thahks

fnr thee ehevinn.

shall bee vr.r tl.ng tn re in abnu.+, a weeek nn varinns

matters elf detel ennnneteet vr.Ith t7-in telesnnpe.
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Professor P.Tniguez,

Dear Prnfensor Tnl.guez.

WA are at wn rk at nresent on thn
desl_gn of your instrumont which W11be a little differn7lt
th nur ordinarr form on account of • 'le p iser hwring been
alread:r belt a built in the nentre of the room and nnt

as we usnall: r build then, towards tho South sie, of the
reem in ll orthern lat:Itudes.	 An it is rather
connlicated to asoertain the mxant g learahnee, T ha-re mAdo
a ronch model of rour :4.nntrument to snale and T find that,
as at :Iresen+, desIzned, rou would have nomplete

etrenn-Klar motion to within 20 degrafen of thn Rquator,

that in, from the Pole to 20 degraes air th Artator.

Delow that the motion wonld not 1hm cirnumpolar, bitt :Ton

TELEPHoNE No. 24 RATHmINES

,N ARD Gfuj

\>•.°

e	 •LP
RATHMINES.

DUBLIN.

Optired anü ¡Nahantrat igitorhs.

1 7 th Jukr 1911.
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vrnuid ha,rs frrn half an honr tr	 reitnutss be:rond tho
»ar1 d:4.n brth Rast and 178 st•	 Tr WR 9/1720r +, thq tsissrrpe
as W g-e usual17 de),	 prtnt riteva:r betwen tha ri A +,

glas and th.s frens thers wt11	 ths nrce99 ,1 4", destgn
only about 15 inchrs bet, ,,r•vm thfrous of the plate and
ths	 Thts ap7rars trrit tr el ltttle and tt wt11

	

nscessar: r t	 thrs h9 ght	 leIrltre rf
bit IT sherad	 glad +Je hearrn 7111 what rrn thtnk
shruld. 1)9 ths ritntrrun dtstance	 ths fnens reei t,hs irr r

wb.sn	 tslelsrrre) i	 Terttral.

	

T ari	 ne.rig 71 1 1 a remgh penni.1 drawtng ryr thr
destgn	 a prsssit stands, but thts ran bs rird1ftsd

	

e P199 t rour ratshes.	

(
	

e
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22nd Jukr 1911 •

Profes5nr Y.Tni.guez.

Dear Prnfes9nr Tnl.gunz„

Yan7 thankm f nr yaur 9 nf the

1 7 th re.th the l nfnrmattnn re. fnaus nf Flnder.

T am snr>7 tn }Lear 1f the

pe ,-tndto	 tn clonk drtvtng 1f Photnheitngraph.

Mnuld zrnu ktnd17 sand na enne narttaulars a5 to the

eta., nf tha trreguiarttr en that T maIPpnesnle

be able tn trace the er,-or and suggest sone cure.
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(J3ntírat anb jiternanizal atarits.

31st July 1911.

1,Enc1emure.

OP>

Prefesser F.Tn2.guez.

Da r T'refesser Tnizunz,

Yany thanks for yourm re. deßign

fer R(inator l.al.	 hA-rn heen la7ing thl.s ont v an(I_ nnelol,o

a blue nrint l fren whl.ch 7rou wi11 998 that lt wul hm

difficult i wl.th tvhe focilg dnelAnd upon i te leivre as mueh aß

1 metre /18 4',W8871 e7e-pl.enn and floter.	 Yen w211 ßee alse

that this d ) es not dnpend on thn pesitinn of onntre ef

metion but lt 4.3 sinzo17 a quentien of thn length of tithe-	 I
and dew ca-),p1gs the 1 metre,heng a1read7 cr eate r than

thn height whl_ch nxiste between ye'ir flor and DonA.

Tt w1.1 1 'en necessary el.ther te

sherten thn fleum er te rsduee thn • metre distanen between

fleer and. 617e-einen.	 do not Mke tn shorten the feens



4-,
il•

foonn mnoh below that deotded npon.

T nroposm the r-efore $ to rednon the

distanoe betwenn fl oor ani n7 re-pece to 0,75 metres and to

takn $ say 3 inchns off the dew oap,

Perhans 7on will kJ.ndlr dron me a une and

na7 if 7ou agree te this,

Yours fal.thfn117$

13---LHoward0rubb,



:rELEPHONE No. 24 nAtBM,NEg

\;•1 ARID Gnu,
e	 Optical atib Uuljaníxat Murks.e

.62
RATHMINES

DUBLIN,

1.Rno1osure.

Professnr Y.Tnl.guez.

Dear Professnr Inignez,

Just a Mne to tell you that we

have not ret recel.ved a renlr to nur letter of thm 31nt

Julr respeoting the luest5nn of the distanoe between the

Moor und the ere-plmom of rour Telesonpe t and fr fear

you may not havn received thts lrtter T enolosm a onpr.

Of course thnr' 1 no grat hurry about

tM.s, and T do not wish to trouhle rou if rou arm on rour

Y hone ron are enjoring and gateng henefit

frone

Ath Septseber 1913.

gqi HOWARD CRUßfk
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(eiafirnt anü fittrbantrai Maas,

nOPY,	 net ju17 1911.

-AM«

1•Rnc1ns1re.

Pr rYfessor FeTn.l.gnez

Dar PrIflanor Tnigneze

Man:, thanks fr rnurs re design

for	 T hane bes pen 1Ft:ring 1;10 s out ) arld ennlose

a laue print b frnra rürt.ch ron will ftsmi that it will be

eth the foens decideed 'Ton » tm lea,re an Niich

as 1 netre betYfeen ez re-pineo arid floor„	 Yon will f5

also that this eines no .t depend on the positi on o thos

centre	 notiont hnt it is sirrol7 a rinestion of tho length

of tnhe and dew cap plus the 1 rietre t "heing alreadzr

greater than the height 14/hl.fell existo between : ronr floor

and Dorn.

Tt w3.11 he nenessarr mither to

shorten thei foens or to reduce the 1 rimtre distaron betweel



2.

between finn r and e7m-p 4 ece.	 T dn nnt like to shnrten

the focns nuch belnw that deeded ppon.

T proTJoee¡ therefore, to reduce the

distance between floor and eye-pl ece to 0. 7 5 netree and

to take, sa: 3 inchns off the dew rar.

Porha TM ynu will k1nd17 drop ne a

11 ne and ma7 if you agrem to thine

Youre faithfully,

(SqD) HOWARD GRUBR.
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DUBLIN.
	 3rd	 Ontober 1911,

Prefessor P.Iniguez.

Dar fers

Your l etter of the P.h ulto., carie duly to hund

and wes are lonking up nur dralfings nf your Spectrohell.ograph

in order tn sen if we can fl.nd any fault in the constrnet-

ion of that part nf the Instrument of which 	 Beint us

sketchs and Sir Howard hinself wtil write you immedI.atnly

he returns to Duhlinwhich will hm at the latter end nf

this renk.

1(eanwh 1.1m, we should he greatly obliged if you

could let 1143 have a reply to nur 1.etter of the 3 1 3t July

on the question of the estance betwenn thA 17e-pieen
-Ab- /6" alt,

and the floort ,\ás ne could nress forward our drawings

had this information from you.

Yours faithfully,

becretamr,
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October 1911.

Professor F.Iniguez.

Dear Professor Iniguez,

I have been examinin the

drayvings of the Spectroheliograph, and I find that the

wheels are shown on y drawing in the same position as

they are in the small sketch you sent over, but if it

would be more convenient for 2, rour purpose to alter these

there is no objection 1.vhatever to doing so.	 I think the

proportion of the wheels was arrangede as lt is p in order to

give the very large range ;of adjustment 1.vhich is required

according to the Information you sent rne during the
itxte4

construction of Ule Instrument, and the intermediate gorpy,e

wem e supposed to be obtained by an alteration in the

position of the friction vrheel working on the la,rge disc

on top of the clock.	 There ohould be no pose ible object-

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



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
otA21.44

hav9 gone astray, and never to have baam.ateut here.

have had great irregularities in the Post here lately,

owing to Railway strikes arid disturbances, which often

caused great delay in the letters, but this is tle only

case in which wre have had letters ahsolutely lost, as

these appear to be.	 The Information, however, Which you

sent me in your last,answers, 1 think, everything I

require to know, and we shall 'he able now to rrocedd with

the final designs of the frare of the telescope. 	 You

will be pleased to hear that we have got a great nukber

of the castings and material necessary for the Mechanical
arid

parts of the Telescope ix very considerable progrese

has been already rede, but 1 regret to say that we have

not yet received the glass for the object glase fron

Messrs. Chance Brothers.	 The ero discs they intended for

us met with an accident and cracked in tIle oven; another

pair have been in the oven for core weeks now and we hope

2.
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hope to hear good news of these very shortly.	 We

have been greatly troubled of late wdth the increasing

difficulty of obtaining good optical glase.	 We have

had to discs of 24" in di&meter, and two dics of 26"

in diameter on order from Meiers. Mantoin of Paris

for tv years now, and up to the present, 'nave had no

satiseactory result.

Senor Costa Lobo han AKeatz written to me

arid has mentioned that you were kind enough to give

him an introduction and to refer Mm to me with respect

to sore instruments.	 Pleane accept my best thanks for

your kindness , in thin matter.	 I hope to be able to

a yyange to net this gentleman.

IM&
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DUBLIN. 215t October 1911.

Prefemmor P.Iniguez.

Dar Professor Iniguez,

Very many thanks for your kind

letter of the 1 7 th, and I am very ;lad to har that you

arm gmtting better results with the Spectroheliograph.

I am glad to be able to teil you that I

have this morning got thm Advice Note of the forwarding

of the two 16 inch Di9C9 from Me9sr3. Chance Bros., and

next wreek I hall be able to rmport to you as to whether

they appear to be good, although, of course, we cannot

finally determine this until we grind and polish them.

4.i
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8th	 November 1911.

Prnfneor 9.Tnl.g1ez.

Den,. Prnfnseor Tnl.gnezt

Ynn w1.11 be glad to hnar

that wo havt at la 3t gnt onn Oratun and nne Fl i nt D19c

fren the Clas9 rakere t and T hav n benn exan1ning then

to-dar 171.th thn folYor:Inc resnit:-

T have had a prft).J.r0.nar: , exEienat1.on

oe the 16" discs:- It 1 9 nnt possthle tn enanl.ne thmu

verr ornol.a117, benase the rrown has large patches nn

the eureanns t whl.eh have nnt benn pn2Ashed and the

eurfanne arn en bad *hat t-i	 of the sureann are

n1.xed np wl_th errnrs	 the nater1al.	 T hie fairlr

wnli sat1.9fl ed mrself that the nrown 5.9 a fl.ne D1.9c and

.11.6 2.1.kA:/z- to turn out alrlght.	 Tn faot T have nenn

nothl.nc 1.n l t as ret that 1.9 Mkelr to do an7 harnt and

4+
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lt ls wr11 annealfed.

Jr t -i' J'11 n +. here ls (elf, long thread

or 'treln whleh rnns frort thr edge for abont B", Fortnna,tnly

l t appears to ne to be *Ter7 near one of the surfaces so

a largn portlon of lt Will enne awa: , ln thm hollowing of

that slde, bnt T hF re Cm-en ordere to hairr a palr of
fair17 cend wirfanes worked on thn Fli nt; and nn the

nrown to ha-re one slde gronnd sllght17 normex reno/ring

nost of the blank spaees so as to A n011p ne te ha,ye

erl 41(1(11 exunlnat, ¡An.

tie rhole T thlnk lt is satls-

faetor7.	 As sonn as these onrfames arm worked,

shall send -on a further report.

.z„

••n•••
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RATHMINES	 16th November 1911.
DUBLIN.

Professor P.Iniguez.

Dear Professor Inigumze

I have been examining the discs

which I hare recei yed from Messrs. Chance and am glad to

be able to report that so far an the Crown is concerned

I can see nnthing wrong wlth lt, ard1 propose starting

the norking of this immediately.

As regarde the :Pinnt:- The surfacea Which

Messre. Chance put upon the glass are so poor that it is

poesible that smell eaults might exlist without our being

able to wie theme so 1 have written to them and asked if

I may roughly grind and polish the to surfaces of thie

Plint and get t?lem nufeiciently good to be able to detect

any faulte that might possibly existo ard I will tben

write you the result of my examination of ite whiche I
hopee will be eatinfactory.
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NARD GRuzte	
Optical anü	 ubartirat Marks,

e
RATHMINES

DUBLIN.

24th Noeember 1911.

Professor P.Iniguez.

Dear Professor Iniguez,

In conrrction with the widning of your

clock and for the small motor for the quick motion

in Right Ascension we find lt necessary to trouble you

for a little information and would he much obliged if

you would let us know whether your main current of

electricity is continuous or alternating. 	 1f continuous

we should requi:'-e to know the voltage and if alternating

the voltage, periodicityl and whethrr single phase or not.

Also we would Ilke to know whether any low voltage

conti nuous current is availahle for lighting 4 to
6 volt lams ?or the ällumination of your circles and

for driving about 1740th of a Horse Power motor for

the Right Ascension Motion,

Yours faithfulln

9AK/7
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DUBLIN.	 28th. November 1911.

Profess or F. In iguez

Dear Professor iniguez.

I 4ave 110VI grund the Plint di go approxilra tely
to the curves and the greater portion of the slight thread
derect which we saw in it hae disarpeared, leaving a

little still towards th e edge, and by the time lt is fully
worked I ild xpect that lt v rould so far ha ve disappeared
as to haV9 no sensible effeet upon the Image, so I am

going, to work now upon thi, pair of discs, and have written
to Messrs. (lhance to lst rie halte the 3rd disc, that la
the 2nd. r rown as soon as possible for the correcting lens.
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e
RATHMINES

DUBLIN.

1 Ene3_osure.

Optítai anü gabanfra' Marks.

29th Novbr 1911.

Professor :41 • Inigthez,

Royal Obser n ratory. Mad

Dear Professor Iniguez,

In rerly to 'tour Letter of

the 2!th inst.	 1 quite understand about a Certificate

irg required in order to conforri to the regulations

(of your Administration, and it so happened that Dr, E.T

whittaker the Astronomer :Royal of Ireland was paying us

a visit here to-M: 1' and he very kfricily etys.amined all the

parts of your Tele cope and nade out, a list which he

heim signed and wich 1 now enelose hopl.ng that this will

Buffiee.

714-7:771.- 314.4f;"(r.,



FRF
15:MORAJ1DIJE: 	 WORK 7)ONE ON TMB

MADRID 16" EQ,1JATORIAT, TELESnOPE,

OB.T.2eT GLASS:- r1}11...9 Crown and 3.1int dcs for the vistial 01-.)jective are

in hand.e.	 'ehe extra Croyin dic for the correcting lens

has not ret heAn rer,e5lred fron the Crlass liranufacturers.

CLOC.K (+EARING PY,ATE:- The se are practically coriplete.

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

pressitre hUJ. hearings, cc., is now being ril.ted into its

Polar Prame.	 Jih ths except ion of 0-tti silvering an d

dividing of the Art c1re2.es the Polar AXIB portions are

practically complete.

DECLN, AXIS CROSS )-1EAT):- with the Anti-friction Nacklace and end

pressure bearings arfl °ONriete	 A180 the Declination

Clamp.

DECLN, 2LOW MOTION:-	 1s nearly complete, ›yeit not eu.tached.

DECT,N, CIRCLE:-	 Is attax:2,yed to *2'2 e roso ilead, but not silvered or

div ided.

CE.,,:`itTiE CASTING:- Por the tixhe har, been turned and ree,dy for adaptat ion

of tubes and the adapting ri.ngs rave Teer attached to this

centre port ion.

OCULAR:-	 The Visuel breech piece is practically complete.

GUIDER BRE:2CH 	 Is in hands and partly finihed.

PINDER OBJECT GLAS:- l In hands.

Pi431DULUM: -  Part s are practically complete.

ELECTRIC HAND READER:«  Is finished.

-(>kiL	 fLi i/As`"rA-444 57/144>'	 /9/7 igve-exit.‘.19
"9 kaNt
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DUBLIN.

Pr. 0 r	 T Gneer,

Dar Pref T guten

T 4 rïut îa t nn Gnt	 ifettf r

of thn g th ?Irre) r ne.fee	 and the.t thi rtfictA T sen +,

sl.gneed	 +,11.e) A 9 tronntlfer Rl:ral t3 nutrielAm+, r e)r thf9 pur-

p r) sie s	 711 zr Ade nl. n 4, ra, tlmn
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RATHMINES
	 27th December 1911.

DUBLIN.

2 Enclosures.

Prof. F. Iniguez.

Der Prof, Iniguez,
I an very nuch obliged by

your letter of the 21 st inst enclosing cheque for

£730. 15. 4d, a second instalrent on the 16 inch Equa-

torial whiCh we have now in an advanced state, and in

accordance with your request 1beg to hand you herewith

receipt in duplicate.

I note with grat sat1s 47action that you have applied

for the necessary anount to purehase the large Spectro-

scope and trust that your wishen in this matter may be

granted. ry-



„5,1)
(Optical anü Alechanhat Valarlis,

19th February 1912.

.44.so

RATI-MINES.

DUBLIN.

esizmo

TELEPHONE No. 24 RATHMINEE

3.Enclosures.

Professor F.Iniguez,

Director, Astronomical ObaerYatory,

MADRID,

Dear Sir,

Your letter of the 13th instant duly arriyed, and

an Sir Howard Grubb was away from Dublin, I sent him a

copy of same. He now writes to inform me that he is

writing to you by thim post; meanwhile, I have the

honour to enclose copies of 3 letters datad respectiYely,

4th, 16th, and 28th No yember, which we wrote you, and

which may have gone astray in the post.

As AKI- as I can judge from the correspondence,

lt would appear that no complete drawing of the Equatorial

ham yet been sent to you, but wr shall ha ye full

particulars ready to send you in the course of a few days.

Yours faithfully,

Secreta ry.



1

8th November 1911.

Professor F.Iniguez.

Dear Professor Inieuez,

You will be glad to haar that we Ileve at last got one nrown

and one Flint disc from the (1-la55 makers, and 1 }etw" been examining them

to-day with the following result:.•

have had a preliminary examinatión of the 16" discs:-	 It is

not possible to examine them very crucially, because the nrown has large

patches on the surfaces, which have not benn polished and the Flint

surfaces are so had that the errors of the nurface are mixed up with

errors in the material.	 I halm fairly well matisfied myeelf that the

Crown is a fine Disc and is likely to turn out alright.	 In facto I

have Benn nothing in it as yet that is likely to do any harn and it is

well annealed.	 In the Flint thmre is one long thread or wein

which runs from the edge for ahout 8". Fortunately lt appeare 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, hut 1 have
fairly good surfaces rorked on the Flint,
side ground slightly convex removing mest
enable me to ha ve a critical examiniation.
satisfactory. As sonn as these surfacea
a further report.

giren ordere to have a pair of
and on the n rown to have one
of the blank mpaces se as to

On the Whole, 1 think it is
are worked, 1 shall send you

verlr truly yours,
18gd) 11.3M1-13-73.



nOPY.

29th No .rerihe r 1911.

Professor 1-4'.inigumz,

Dear Professor Inigumz,

I ha re now ground the 71int

approximatelr to the curves aid the greater portion of

the slight thread defent rhieh '7e nee in it has

disappeared; leaving a 1i..t1e still towards -Ure edge,

and hr 4-;he time it in fullr worked, 1 weuld expect that

it nould have so far disappeared as to have no sensible

effect upon thm Image, so 1 an going to nork now upon

thin pair of discs, and kalor ',ritten to esers. (7hanoe

to ist ne have the 3rd diese ) that is the 2nd nrown, as

soon as possihlm for the eorrent5.ng



nop7,

16th November 1911

Professor :5'.Iniguez.

Dear Professor Iniguez,

}etw been examining t he (t1800

whieh 1 have received from Messrm. nhance and am gIad to

be abl e to report that 90 far as the nrown i oncerned

can Sme nothing wrong with it, and 1 propose starting

the working of this immediately.

Afe regards the Plint:- The surlaces which

MMfmrs, nlence put on the glase are 90 poor that lt is

possib l e that smel l eaul ts might exist without onr being

able to see thIsm, 50 1 have -iritten to them and asked if

1 may roughly grind and poli3h the two surfaces of this

71int and get them suffieientkr good to be able to

detect an7 faults that might possibkr exist, and 1 will

then write you the result of m examination of it, rhich,

1 hope will he sati9fhntory.

veri r truly ziours,

(8c, d) H.GRTMB.
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28th ---webruarY	 1912.

1.Enclosure.

Pro fe ss or	 Irl iguez

Dear Professor Iniguez,

I bale no,.v got back to
Dublin, and el very much better.

I am sending you a photograph of the
Instrument as it now stands.	 You will observe lt is
fairly complete ,,vith the excention of the lower casting

which is the last large piece we have to get.

In a few days, I will write yo la a more

particular report about the state of the work.
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e
RATHMINES.

cA

DUBLIN.

29th March 1912.

Professor P.Iniguez.

Dear Professor Iniguez,

I am sending you enclosed a
blue print of your Equatorial showing it as placed
under your Dome, and as several lettere appear to have
gone astray within the last few months, I am registering

this letter to be eure that you will receive it. 	 If
you will kindly look over this drawing now and let me
know what further particulars you want I shall have
them furnished to you imnediately.

lere have not yet received from
the 7oundry the large casting fer the base of the
Instrument.	 The delay has been cauzed by these
wretched strikes amongst the workmen and Transport

people



2.

people, but as soon e "ge get this canting 1 shall

}-ve t3Te whole instrument properly mounted and send

you a photograph of it.

lide are getting on with the object glase,

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



BLUE PRINTS SENT TO PROF. 7.INIGUEZ

26th APRIL 1912.

Description.	 Scale.

Clock, driving, No.3.

st
	

st	 Governor for.

Equatorial 16" Madrid. Dec. Axis &e..

Hour Circle,

y	 y	 Polar Axis.

y	 y	 Dec. Axis lower end,

y	 y	 Sector & AR Clamp,
y	 y	 Necklacesy

y	 y	 Decln. Clamp.

y	 y	 Deeln.Circle Vernier.

Tube for.

y	 y	 y	 AR Quick Motion Gear.

Decln. Slow Motion.

No. of DrawInge

93

94

95

96

100

104

111

125

130

138

150

377

380

1
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DUBLIN,

(Optiral attä trimitical Moritz,

2 7th April 1912.

1.Enel neure

Prof. 7.Intbuez.

near Prof. Inikuez,

I u,‘,	 t'he pleasure to send you

a nuriher of drawingm ae per enclomed Memorandum.	 If

theme he not anffifItent and that you want any more if

you will 7<indly indicate to me what you require I

shall ha ve them prepared.



e
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TELEPHONE No. 24 RATHMINES
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ee
	 Centtrat anb

	
uilanixe ranritß,

Prof. P.Iniguez.

Dear Professor Inizuez,

Many thanks for your letter of
the 9th inetant. 	 1 should 1/kn to investigate the

matter of the period in the clock of the Spectro-

heliograph. When you ha .9P Bone more experience about

lt 1 shall be glad to have particulars so as to

endeavour to trace out any possible cure for this

periodicity.

1 did not touch upon the matter of the

completion of the Equetorial in my last letter, because,

we have been waiting frir naiv months for the casting

of the base rhich rP should have had long eines only

for the strikes and labour troubles which caused so

much
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much annoyance and delay. It in only this morning that

1 have heard that the Youndry in Scotland have

succeeded in getttng a good lasting of this and havs

despatched it, so 1 hone that in a short time now 1

shall be able to report to 'ou as to nhen the Mechanical

part s of the Instrument /111 be approcahing completion,

and at the sane time, 1 will probably send yo' a

photograph of the ',hole instrunent.

Also with regard to thm Optical parts:-

have been greatly delezed by not having received the

second rronn disc fron Mesers. rhance, but this ne hope

to gel; in another fe/ weeks.	 My illness in t'!..e Spring

also delayed this conniderabln but 1 NM attending to

it closely now and hope to be able to give sons

eatisfactory report of progress in probably about tno

months time.	 At the meire time, of course, 1 would

remark that this work is very unrertain, ard sometimes

we have to do the work over and over again before we get

completely satisfactory resulte.

7
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RA TNMINES,	 kp.7

DUBLIN.

2. Enclonures.

Optirai attb flittbaniral Ut3rlt5,

8th july 1912.

Professor 9. Iniguez,

Dear Professor Iniguez,

have the pleasure tc) send

you a couple of photographe of your Instrument so far as
lt in now advanced and you will see that the Mechanical

parts are very nearly complete.

Unfortunately we ha ve no newe yet of the

extra Crown dic.	 The difficulties of getting Optical

glans at present are very great and neem to he increasing

so much that a snecialCtinnittme has been formed in London

wider the aufeiees of the National Phyeical Laboratory and

the Royal Societ7 te see tf nonethl.ng can he done to help

the glase mkers in improving themanufacture of Optical

glams and about a renk ago I attended a Meeting of that

rommittee.

Sir David Gil l in the C hairman.	 It is

proposed
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rroro9ed to initiate a series of experirlents at the

National Physical Laboratory and we hore it will he

110991N/A tc do SO	 ohortly, but an usual the

question in that of money.	 Me are going to ask

GovenInent for a grant, but it im probable that tbe

Opticians of Great Britain will haue to subscribe a large

portion thensel ,res.	 It in estimated that the investigatichs

wo will cost about .9,800 a year and 4718 are going to try and

rase half of this money ourmel ,ren and amkthe Government

for the 0ther half.	 I nerely mention this to nhow

you that there are at t;he present time extraordinary

difficulties in getting Ort5.cal Glase.	 why these

difficulties should be greater eLan in the rast seems

hard to understand, but although I have 6 large pieces

of glans on Order frort the glans nakers, 4 of which have

been on Order for 2-1 yeare now, I have not been able to

secure a single piece.	 I think, however, from what

Memsrs. Chance tell re thai, there la e,rery probability

that we shall get t2,1e riece of glasn we require fron them

to complete your Order bef0Y-e long.

/74474e- t;;%d/t41‘..A



TELEPHONE No. 24 RATHmINEs

RATNMINES.	 kp

DUBLIN.

(Optical anó gccilanical Marks.

24th August 1912.

Prrfiessor F.Iniguez.

Dear Profeemor Iniguez,

We nme ha ve the pleaeure to

infore you that Mer. Manne have given um a definite

date for delivmry of the nrown blook of glans in 3

weeke time 41en ne will use our heet endeavoure to get

this work expeditioumly turned out.

Youre faithfully,

t*,/ SIR HOWARD



Rathriinemy

Dublin, 10th Sept. 1912.

Pro:re8sor

:Oma r P rofe	 In4.7ever,

Wo, ".1.12. •ree et lant the newe frora

th Gia	 MA ruf r, +, lIr	 1; *, thee Ilxv re sunce e de d

reriowing thet •re in or fault fror' the block of Ort,wn

Cir .1 1.9 9 whinh	 te) b ot: rioul.eled into t 	 dien for which we

hht •rfe 'hm er wait ing ro ion, 9 0 ee ha‘re gned hopes t'nat

in et Il mew weetI kr;	 rey get t hin d «htic artt be abla to

plvei eP lrward t?..ift werk'. or f inishing your obj ect ive

As rege, reim the Sre ctroncore 	 bam"

beetn talking +,o Sir Da‘r id G1U bout thie„ as h i the

gr t" 9 1; a lithilri +, -.7 Ire	 1-ter. on this subj et ct,	 Hee

has reetired, as ziert knor b f _MN ant:UrrA Astronomical werk

and given ip his Elnsitten aft Go eirernm eent AstrQnoner

of
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of thm nape town (rn servatorzr , but, he i etili. actively

engag,md in desning arid rianninc, special instrutuents

fr eremIa3.	 and he	 ei cornhii5±oned by the

Gowernineent Astrononers of Rusti ..!.a, Tranevaal,

Portugal, Gerranz, am -pell	 our Horte Governfent and

India	 assimt in the deeigning and oarrying out of

Intriole spectromeopie aid other installations f or these

Obmervatories; thermfore, hts exlaerl amme i very grat,
and 1 yrould stronglir advlse ynu	 wr te t hi .nd ask

hilf) to ad,riee you on 4 ht5	 If ,ron te13. him

exaotl y What	 uant to do he 1U e,erigm you as to

the verzi "nest form e,nd etes ign of the ins trument e,nd

wiB. e X41'113'19 t 7't Instrument TÜV" n on.z2.eted, anvi t eßt lt

for you and you er112. have a guarantee that it

rr e e t in ev9ry parti.culter and +.2-ie best proozirable f

the pepose. Yor 4:1 1.9 -rork he charges a emall fem - 1

think it is &hont	 on vaii f the Instrument, but

you would, y doing	 have absolute uunfidence that

your 1.nstr 2Jme nt 4on.1.4 be desiCn ad an d xede the I'

beet poomible 'or ite purpose.	 If • ou woul d

wich
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wie. to writm to hin, his addrmmm

Sir

	

	 &c.,
34, De 7rfe re Gardenm,

:Km 13 4..9r; n

LONJAN.

this C011rf314	 not pleaming to ;Ton, I will des in f or
you te iiery hmst 1 can, ,%ndlet you have a drawing of

what 1 propose.

W!. kind rmgards

Yoir rrr truly,

(Sgd) Aorard Grubb.
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DUBLIN.
	 13th.	 September 1912.

Pr ofe ssor P.Inigz.

Dar Pr ofe snor Inigwz,

am e inally arranging the

eye-end of your telersccI pe with the various attachnexIte

and would	 zrour ophlion upon one point. We have

provided for the attachment of the 6-inch Guider

Telescope, the Declination Reader, thm supports for

handles for mlow notion and clamin in Declination;

eliding balance we ight and 4 stude for adding additional

weight 'ven regnired for balencing purpoeen; also, 3

eiectric switchees	 ()nm for workin_g; the lang) of the

Declination Reader, the necond for Uze Illumination

of the microfne ter on the maAn telencope, nd the 3rd for

illttnination of 112 e lins in Gnider telescope.

There in just on e other rre,tter which I

think
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think wou/d be umefUl to you.	 It arreare to me that

you ought to hay 	the large 6-1nch Finder -
a emall one of Yery simple cnnetruction with a Iarge
field tor the purrose of eamily " picking up " an object

This might he mither in tr form of a very low rower

teleacore Nith large i14, or what I would rrefer

mynelf, a mighting arrangement on the principie Which

we utiline for MiTLitar, gunm in which a hnat image of
croen lins is nemn fcr metting on the object and it

is ymry handy for rough metting inasmuch as t7le eye

need not be placed orrosite any eye hole.	 I could
4,4L-4.01

ithe r mount one of thene or a eiMple Finder of may a

couple oe inchee aperture weh low poner.	 think you

would find thie neeful.

One other point I deeire to mention and

that la :- that alt:lough you propone to use 160 mim.
plates I nurpose that you 77111 not require a clear

field of yiew of thie complete eize.	 The reason I ask

thin is that tkre diaphragme at thm lower end of the

tube
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tube are made of 4*.. inähms aperture, whi6h, I think,

will be an large an you will have occanion to use, but

if you think it denirable to be able to use a still

larger field I rill hwre theme diaphragne opened out.
In your letter of the 31st Juay you

mpeak of theclock weights. These will certainly be

on the inside of your pier W ien finally arranged.

WS hope soon to emnd you another

photograph Khoneing them in t7leir proper position.



ertand anil Atatmithat Murks.

9th October 1912.

Professor 7.Iniguez,

Dear Proffeiemor

1 area greatly obligsd

:Tour let ter 9 and 1 ha ve taken the ret teer up now and
will nake out a 9Ch •ere for euch a 8pectroecope am

think will mit your purpose arid vlli leet yola have

price and eetimatee ver' 9onn.

Am regarde the Double 3,tirror

He, l i ontat	 will let :rou "..tlave an emtinate in a

few days.

TELEPHONE No. 24 HATHeAtNES

-e
•2'•

ATHMiNES.

DUBLIN



eaticat autt etdiantrat WKgrits.

25th September 1912.

1.Enclosure.

Professor F.Iniguez.

De ar

In the etabsence of Sir Howard Grubb, 1 ha VS

the honour to acknowledge receipt of your le tter of the

20th inst., f.rom which it would appear that you have

not received Sir Howard Grubb's letter of the 10th inst.,

which dealt particularly w ith the matter of the

Spectroscope.

haeten te enolomm you a oopy of thi9

lettmr and would amk you to be good enough to let ue

know tf thim letter mver rearhed :Tour handm, becauee,

in the mvent of it not being delivered, we will make

enquirles from the Poet Office Authoritiem here and

demand an explanationa

Yours re spe ctfully,

Secreta ry.

TELEPHONE No. 24 RATHMINES

,e7t 0 Deo
41",o

RATHIVIINES,

DUBLIN
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DUBLIN	 ieth	 Oc tobe r	 1912.

Prof. P.Inigueez.

Dear Prof. "reimasz.,

haere gone into the natter of
the Heliestat fr whl.ch zrou :1-e nre f% ke d for

e st imto	 esse 4:hat on thee 20th March 1903 wee

furnisheed z rou wtth an estinatee for double Mirror

Heliostat with mirrertn of 10" diaryeteer at £220. —

14-inch Mirrors wiLl. we ih nearly 3 t imes as much as
the 10 Inch mirrors, but taking into consideration the

impro veruents w 9 ha ne !lade in the ant i-friction

arrangernentee bi' the adoption of ball hearings 84c., 1

do not think lt will be neoesnarze to increasee the

strength of the clock work a ,y1 gearIng to anything

like a proportional extent	 1 helieevee we can ake you

a verd efficient Instrument to carry 14" rn1rror9 .vjth

a
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a cleek similar to what ne arm mupplying to our 8"

Eqlatorials, or for the 91aborettm 6" Equatorial we

are mupplying to Mr. Ocharan.

The additionet1 comt for the Optical

parte -mem1d be £80 and et courme all tMe framenerk

and axes would have to be e much 'arger diameter for

the 14" mirrers, but 1 think 'ou •ay assume that iqe

could make you a vmr2r effieJmnt ald perfect Instrument
for £400, packed and deivered Liverpool.

I ha ,/m not got a demlgn for euch an
Instrumente but if you dmsire it 1 ,viIl make out a
design and send it to 'o'i, but this rould take about

2 neeks, mmanrhile, perhars the particulars 1 send you

In thim lmtter may be ffjt ent.4 /i.774,4‘444,41'

1 am norm! to 99,7 that 1 am 9till

without the Crem dise ecx eron Mm 93r9. rhance, though

.1 an in ennetant cnrrempnndenem "frith thera about it.



n .

TELEPHONE No. 24 HATHMINES
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Optirat anü fairbaníral Marks.
RATHMINES.

DUBLIN.	 22nd	 Octobe r	 1912.

Prof, :41.In1guez.

1Dear Pro fe ssor In ignez

:I an gl ad to he able to

teil you that the ,Second nrown disc has at last been

delivered, ael. 1 shall get teriporary polished surfaces

on this as quickly as possible and report to you as to

whether we are satinfied with t.le quality.	 if this be

right we will be at last in a condition to go a.head

and finieh your wo rk.
In a few daz,re 1 hope to send you a

Photograph of the Rquatorial an it non stands.
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	 Optical au	 tatlauttat Marks.

2 9th October 1912.
DUBLIN

Professor P. Iniguemb

Dear Prof. Iniguez,

have b e en conmidering the best

design for your Srentroscope and I have been in

correspondence with Sir David GUJ 	ho kindly ment

me (1? confidence ( thA drawings of the large Instrument

that is now being made for Santiago de nhili in

connention with the 24 inch which W8 are building for

them.	 I propose that the instrunents should be nade

with 4 prisms of highly dispersive glams; the total

deviation or the 4 prismn be:t.ng emactly 180 degrees

fer a mean ray, that is 45 degrees each. 	 Two of these

prime will be renovable and can be replaced by a

single prima of reflection bending the rays at 90

de,rrees.
•

The total deviation however, whether using

for
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four priemn or two nrin:-In will. be 180 degree5 Which

rermlte of the stronge nt and mont rigid form of

neohanical arrangement for the Spectroncope; the

obnerving teleecore beirg perelYel to the collimator.

Yor vieual obnervationn a bent eve-riece

in required. :Tor nhotograPhin work the plate in

planed ir the princtnal focus of the obnerving telescore

I propone also that there nhall he to object glanoes

to the observing telencope of different foci. You

will thun be able te obtain 4 different lengths of

spectra ancoreng to the reture of the Object which

you are obnerving, an you will be able to uee either

2 or 4 prisms witha longer focue object glaeo and 2

or 4 priems with the ehorter focun object glann.

The whole tnntrnment weuld be encanad in a

double walled chamber elfter the rattern of thone at

Mot Wilcn ard tere eould be en arrangement in front

of the slit for ceeparieon nmtotra. That in the

general arrange!wnt which 1 propone, but I have not

Got the denignn nuffiltently a4venee4 yet to determine

on	 nimen of t7le prinmn or objelet glannes or to make

up
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up a fixed estinate.	 1 hopfe, however, in the coure

of 10 days to be able to wend 'ou a fixed estimate.

We are at work noe polishing the new Croen disc.

I have had it examined, as far as M29 11099ible with

the surfaces that ti glase makers rolished upon it

and 1 can sen no fault, but the surfacee which they

polished are very rough and it is never possible to he

quite certain that the gl.ans la perfect until we get

optical surfaces upen it.

would hope in the course of about a

fortnight te be able to report upon this.

Since eriting the abevm your kind lettor

of the 20th inst han arrived.	 1 think there will be no

difficulty in doing -ihat 'ou ask.

We exrect to have, am I Bald, the second

Crown disc ready for exanl.nation in 10 days or a fortnight

and if it provem gmed 1 could thmn ank noneone ( 1 sepose
»7,

out prement Royal Assfronener of Irmland would be best) to

cone and examine the Instrument and gi re a certif5mate
that all nartn are cemplete. 1 surpo9e it would suffice
if YOU go4 this certificate nonetine within the nonth of
November?



TELEPHONE No. 24 RATHMINES

O Qe,	
(Optical anb etanantrat Marks.

RATHNUNES,

DUBLIN

29th November 1912.

Profemeor 9. Iniguem.

Menr Profee9or Iniguem,

W9 had arranged for the Aetron-

omer Royal to vieit U9 4-,o-day and inmpeot your Tele9(;ore,

but the morning wae 90 9t0rMy it wam not poenible ror him

to get in 'rom the Obmervatory, and it te now arranged

for him to be here on the 2 7 th, and I hope on that dar to

send you him nertificate.

You will be glad to hear that I

have to-day aceerdInce examined the eecond nrpin

which hae now been poltmhed, and 1 can find no fault in it.
I think it i9 a ve ry beautiful eitec.	 I shall he there-

fore able now to go on and figiure thie lene.

az4„
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ftD	 (ettüte anü »tunantrat Marks.
e

e	 '13
RATHMINES.

DUBLIN	

2'7 th November 1912.

Professor 7. Inizl.uem,

have te-4a7 inspected the 1" :gcluatorial

which has been runde b7 Sr12 %ward Grubb for the 7ationa1

Observatov of MadrIA and 5s now erented at hie morks,

Patinin ) 7)1.4b1 th.

The .tnstr'elent	 nonnlete with is ad(U-

tional r rown lenm fr photographic oo rrection of the

visual objective and awaits the nonrle t imn of the P,pectros-

cope in order that the necessar: , attanhptents and adjust-

me ntsof ane be nade nron ;hm :2.quato. ial to which it is

to be applied.

Oth,,„
ei )
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	 Optical anü fauljantrat Murks.
RATHMINES,

DUBLIN
	 2'7 th	 o v e.rib — 1Ç12.

1. Finnin eure.

Profeeeor.

Dear Prof, Inignem,

34'04'm:911r Pi ateer, Royal Aetro-

nOmer of Trel-tnd wam hmre to-day and inspected your 'Gel-

escore and 1 enelose a certificate Whinh he wrote here

at my Thrk' in order to ea-re

hope that thts w5.3 1 euffic 9 for your pur-

*1 working a”ray at the plane of the Srectro-

9COre and hope	 wrtte yon -ery ehort1:7.
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e,D
•tIs 	-e&o anü lttubantrat Zenits.
RATHAUNES.

DUBLIN ith December 1912.

1. Enc1osur9.

SPErITOSCOPF.,

Profe99or	 Iniguem.

Dear Profe 39or Tniguez,

T. an sending yr.ri hereveith a
• hl 'ÅB print	 de9tgn 9homing the propoged

arrangement and dimen9 1 on9 for ths Ipectro'cope.

may nentton that the Spectro9-

cope i9 a very 9pecial de9ign and that practically none

have ben made in tht9 country except that mhich was made

for the Capetown Ob9ervatory, and that which is nom being

nade under Str David	 perni99inn 'or attae:runent to

the Equatorial which ,et are building for Santiago de Chili

both of which have been melde '57 the Ye trm of "Hilger" of

London who have patd much attention to tht9 work.

7nr thi9 re ason 1 thought tt

weil to amk thi9 :minn ne "Ht l_cer" 1" tho:. eould mak8 a

purely
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pure1y Spectronoopte rart and ther rIontatto part of thin

inntrunent for you on the 55t7t313 ltnen an thone nade for

Capetown and 8anttago, but on getttng ontthe denign I

find that thin would cont up to nearly ‘2,300 Os 0d, -Ihich

exceeds the grant ,Ihtch you ha' re got, rnd therefore

havel had to re-dentgn the in g trunent nymelf, and propone

to male tt at my WOrknhop flr te ig200 09 Od which you

say han been alt9tted flr tt.	 T ha,re connulted 8tr ')avid

Gill on ,rarioun potntn connected ,vith lt, and 1 feel
nat i nfted that an denigned it wt.0 fulfil your require-

ne ntn.	 nhalt ie glad to know tf you ha' re any

suggentionn to offer.

J	 ILd-g-	 „	 u--ezjt,

h-f	 A7

9*-x->-a44Ä-f
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rIth nece mbe r 1q12.
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1. Enc1o9ure.

Professor 7. Iniguez.

Dar Professor Iniguez,

I am 9en1ing :'ou a photo of your

Equato r ial an now e re oted, :reu will nee that all the

chains connected with thP driving weight of the clock are

in9ide thP metal 9tand.	 Mnfo rtunately, in the photo

the re hannened to bm 901P loo9e cords connected with the

elect , ic wi ren.	 These% should not ha,re been there and

ha ,re nothing to do with thr winding, hnt you will eaeily

distingui9h the ohains 'Prom the ord in the photograrh.

The c l ockwork 1+ el' t9 to the right, and the winding

apparatu9 i9 that ti the left. 	 The weight9 that are

hangtng in the (ent re are the dri-7ing weight9 of the clock

but at the present	 these	 temporary weightm

and of a clum9y forn.	 They q ili. he much smaller in

diameter
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diartter isrhen 9uppltmei to yeln.

The photograph of the breech piece is

shown on a stonl at the rtght hand side.

1 an still working alvay at the com-

pletion of the des i n for the Spectromoope.

•
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	 G•kJ)	 e,	 Enpticat anä Muliantrat Marks,
RATHmINEs. «.%

DUBLIN.
	 2Ath December 1912.

2. Encloeuree.

Profeeeor	 Intguez.

Dear Prof9eeor Tnizuez,

/ he the pleasure to anknow-

ledge the receipt nf : rour cheque for

whiah T e ncleee forme0. re leirt in duplicate. . I hope

that the form T. ha ,ore put it in will enat13factory.

Me are at work c.t the deeign for
the Spe ctroecope and will let : rou have more complete

Drawings in a conpl e of weekm. ne -0.11	 able to arrange
for a bent eye-niece thnt will e nable . rnu to view the
visua/ parte er the mpe ct rum tn a conventent manner.
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RATHMINES,	 1

ptitai anä fittubantrat Tacirkz.

DUBLIN. 21st December, 1909.

Professor F. Iniguez.

Dear Professor Iniguez.,

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

1 9

	

	 suitable for placing under the 8 metre Dome which we

lately constructed for you.

I note also that you desire me to give you

an additional estimate for a Star Spectroscope with a lene

for correcting for photographic purposes.

As regards the Rquatorial itself:-	 I see

from your letter that you referred to page 12 of my 18,9

Catalogue, which looks as if you had. not received one of

my later ;iatalogues of 1998.	 1 understand that one of
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theae was sent you about a year ago, but in case you have

mislaid it I am sending you another by this post, register

-cd, on page A of which you will see a verv similar

specigication to that which you have mentioned in your

letter.

We could gibe you a Visual Telescope of 16"

aperture and about 15 ft. focus, mounted upon an

Ecluatorial very similar to that ehown on page 9 of my

1908 catalogue, with a 3" finder, packed and delivered

B.O.B. Liverpool for £1710.

Now as regards the correcting lene for use

with the Spectroscope:- I am not 4uite eure what your
Zds_0,4-

Idem&s may be on this point, 'out the plan usually

adopted in U.S.A. Observatnries is to place in front of

the Visual Objective, another lens which will correct for

the photographic part of the Spectrum which will of course

shorten up the focue and necessitate our making a special

adapter at the eye-end of the Telescope to take a

Spectroscope in place of the Visual eye-and.

Another plan would be to use one of my

reversible Object Glasses similar to . the 28" object glase

which I supplied many years ago to the Greenwich

Observatoes	 Aurewhich would not cost as rauch as a
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separate correcting lene.	 This reversible form would

also shorten up the focus and necessitate a special

adapter at the eye-end. 	 I am inclined to reccommend this

form, because the creenwich 28" Object Glass proved to

be very successf ,11 for double Star werk, and would I think

also be suitable for Spectroscopic werk.

The particular Reversible Object Glass

which I speak of arid which was first suggested by the laire

late Sir George Stokes is as fellows:-

It is possible to change Achromatic

aberration ofa Visual Object Glass to that suitable for

photographic werk by separating the lenses, but in doing

so the correction for Spherical aberration is destroyed.

The suggestion made by Sir George Stokes, and which I

carried out in the case of the 29" Object Glass at

Greenwich was to make the Crown Lene lees convex on the

front side than en the second or meide when used as a

visual Telescope.	 When it was required to correct for
e4

photograpMc purposes the lens were separated at the

required distance to alter the correction ee the necessary

amount arid then the Irown lene was reversed %round with

the more femesed side out so as to bring the Spherical

aberration right.
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The 3rd jedrirt ) arid Derhaps this is the
one to which you refer is to tnave the currecting lens

placed a few fest inside the focus of the main Object

Glass specially calculat	 as to make the necessary
correction.

Sir W.H.Christy, Astromoher Royal,
calculated out such a leas as this, but 1 am not able to
say if the results were very satisfactory.	 Of course
this would be very much the cheaper method of correcting;
ir it be satisfactory.

As regards the Spectroscope:- mis would
very much depend upon the work you propose to put the
Telescope to, but if you could point out to me any form
of Spectroscope which is figured or described in any e3A1,
public Annals of the Americnn or other Observatories, I
would then be able to give you a rough estimate as to the
cost.	 1 think it would be well to allow at least £200

for this.

In order that you may be able to judge the

relative costs of correcting the object glass in the
various ways e I may mentionthat to put an extra lens of
the full apertura 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 carry out the correction on the

reversible principie would be as you see by the price

list 20% on the prtce of the Object Glass extra; that is

to say £150.

To carry it out with a small lens at the

eye-end would be instgnificant, say £10.
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TELErmoNE Na. 1024.

44ARD GNU%
0•Z' Optirat intb gabanhat Zanks,

RATHRAINES.

DUBLIN.

21st January 1910.

Dear Professor Iniguezo

Very many thanks for your kind letter of

15th inst. ) 	1 think T understand, now, what you reluire

but before T can make any rough design of tne Instrument

I should want to know from you the height of centre of

motion of the present instrument aboye the norm- ) which,

I asume, will be the same in the case of the new

Instrument; also the height from the sane centre of motion

to the top of the pier, in case ti-is top of the pler is

not level with the floor ) and also T should be glad to

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

of the pier, 1 Wieurne it is fixed in the centre of the

building ) and in consequence of this ) as you say in your

letter the ordinary form which make my cast-iron framing
Viz14-4_

• eile would not be suitable in Weglike, but if I had the ahoye

dimensions 1 could send you a rough design of what I



TSIANIONE No. 1024.

4.1 ARD GRlies.e

e
RATHIWINES.	 ns2.

°Infirnt aner 3 .; ttnanirat tiltorks,

12th February 10.

Professor. F. Iniguez.

Dear Prof Iniguez,

T am now sending you an .Estimat*

and rough sketch of the form of mounting which 1 would

suggest as most suitable to fulfill te conditions you

have laid down..

You will observe that the cast iron stand is of

a peculiar form, rendermd necessary by the fact that your

stone tier is already erected and lt is not possible to

alter its dimensions or position; and that T have made

this stand in practically 3 pieces, the first carrying

the Polar axis which we call the Polar Atesframe, and the

remainder which we usually cast in one tiece is, in your

case cast in 2 pieces bolted together, for greater conven-

Jenen in mrecting. Otherese the instrumnnt will be very

similar to those which we have supplied for the Stellar

Photographie Survey.

The marease in tha price !wer the
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£1710, which I estimated in my letter of the 21st Decbr

is due to the following additinns.

1... The additional ins for correcting for photographic

rays which costs just half t rae price of an object

gla	 of trae sane size, inasmuch as te work on lt

and the material is Precisely thn same as one of the

two elnments of an object glass.

2....Specia1 form of stand for which we have to make
special modeln.

3... The arrangements necessary for convertihg the Tales-

cope !ron a Visual to a ehotographic instrument.

This will necessitate a portinn of the tube

at the lower end being detachable and a breech pice

arranged for photograPhic work with focussing arrange-

ments of its own, and adaptations	 slides

(94 17; •	 •	 • :..£ 0

4....As the 3 inch	 siDecified before would not be

sufficiently powerful to "guide" with accuracy, I

propose to supply thAs instrument with a 6 inch in-

stad of a 3 inch. This Finder will also have to be
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suvolied with a "guiding" eye-plecemo ring on &Lides in

both directions so that a convenient star m2zr be chosen at

a moderate dl stance from the axis for guIdl.nwith.

also oropose t o add to the instrument a small elec-

tric motor wor<ing the slow rnotions in AR which ives what

we call a "luick fine" motion and whic.h is very much liked

for photographic work.

A3 regards the leiernmeter. T suggest

giving you one similar to what we made lately to a design

which was made to satisfy Si r David Gili, for the Obser-

vatory at .Tohannesburg of which T shall seid you a drawing

The price of this is g35.

As regards the Spectroscope:- 1 s'nould like

some more information before T furnish you wfith an Esti-

mate but 1 suggast tha,t yon allow about £49for this.
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12th e ruary

The Director.

s time

FR°SIR I-TOWARm D GRUBB,
ASTRONOMICAL INSTRUMENT MAKER

Offireo:
57 RAYHMINES ROAD

GOON Entrancz
TO

0I3SERVATORY AND ASTRONOMICAL WORKS

BY

OBSERVATORY LANE, RATHMINES.

GOLD MEDAL, PARIS EXHIBITION, 1867.

GUNNINGHAM GOLD MEDAL, 1881.

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

DUBLIN,
HIGHEST AWARDS AT ALL EXHIBITIONS TO

WHICH EXHIBITS WEBE SEHT.

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

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

No allowance for returned Ernpties,,
All Optical Work must be tested be/ore leaving

the Works in Dublin.

Astronomical Observatory. Madrid.

1 prolust ta enpplu

An lequatorial instrument of the
form figurmd on rage 11 of Catalogue 1908., and as
supplied to thm Observatoris of Greenwich, Capeton
Melbourne, Dunsink &c., for the International Phom
tographic 8urvey of the hemrens, bu t furnished with
a 16" visual Refracting Telescope Of euch a focus
as to be enitable for te 8 metre Dome at the
Madrid Obeervatory.

	

•	 The aboye Telescope to be sup-

	

2	 plied with an EXTRA MENS no desägned and made as

	

-a,	 to alter the ohromatic aberration of the 16 inch
obj-glase and correct it for photographic raya,,

	

0	 of 16 inches clear aperture and with suitable at-
tachmAnts for placing in front of the visual objec-
tive.

o

The 16 inch Visual Obj-Glass

	

%;-	 and Comeeting Yens to be of the vmry best quality
2 mounted in cast iron cells and to be of about ft

focal length.

The TUBE to be of etrong tin
plate enamelled and well diaphragmed throughout,
and supplied with eym-end and very best form of
breech piece, containing quick and elow motions
for position angle, clanping arrangements &c.,

A 9INDER of 6 Inches olear
aperture with positive eye-piece and croe linee;
the lattmr carrimd upon crose slides for convenience
ot "guiding" during expoeure of photographic plates.

The Inetrument to he supplimd with
one DEILINATION and two AR CIRILES, divided on
silver to such graduation aß purchaser desires.
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The firnt AR CIR 1LE to be of i6 Inches in
diameter, arranged for differential readings and
read by oppoeite verniers in the usual manne r, and
the 2nd AR nirnie read by Electric Hand Reader.

The DECLTNATION CIR1LE to be of /y inches
in diameter and read by 2 Verniers, one being
visible from the e;,re end of the telmscope by bent
Microscope and both verniers of the Circle to be
illuminated by electric lampe.

Improved Clamp and Slow Motion in Decln.

Three SLOW OTIONS in AR to be supplied:-
(a) 3y differential wheels & mouse pinion.
(b) 3y a very fine motion for correction of

refraction worked by electric current and
hand commutator held in the hand.

(o) . By a sali electric motor.

CLOCK„
The Clock to be of the mame general

construction as thome supplied for the Photograph-
ie Survey Telescopeo, wi e;h Governor driving direct-
ly into the counterehaft; maintaining power app-
lied to the )arrel; dial and hand for adjusting
the clock rate accurately.

ELECTRICAL CONTROL to be supplied to the
CLOCK, including detectorm, correctors, electric
pendulum, &c.,

The SECTOR to be of (uni Metal and to be
long enough to afford two hours werk without re-
winding.

ELECTRICAI CONNECTIONS. To distinct cir-
cuits to be carried all through t,7,,e Instrument by
wipera & insulated rings.

One ELECTRIC HAND READER to be supplied
for readIng the AR Circles.

RELIEP of friction of POLAR AXIS
to be affected by friction rollere at the upper
end as in the Photo SURVEY Telescopes.

The POLAR AXIS, CROSS HEAD, and DECLN
AUS to be of cast Iren hnd similar in form to
those supplIed to the SURvEY Telescopes.

DEW CAP and DUET CAPS,



Pgge.3.

4 Negative Eye-pieces.
1 Low powe r achromatic positive eye-piece,

Aletrnative Breech Piece for use in Phob
ographic work, carrying Metallic Dark Frame and
supplied with suitable focussing and clamping
arrangements, &c.,

The whole of the aho ye of the best
Materials and Torkmanship, packed & deliveregt
f.o.b. Liverpool for the sum of

TWO THOUSAND TWO IEJITDRED (,(sc T u_i4J4TY POUNDS. 	 £2 )220.

BI7ILAR MIniUMETXR of new pattern, designed
in accordance with instructions fron Sir David
Gill for the Ohservatory at Johannesburg 	 	 £35.

„	 2,220
Vto

"&o t	 ,	 2.4 S-65%-
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044 ARD GR uee	 Optiral anb jltunanírat Marks,
e

RATHMINES.

DUBLIN.	 Ith March 1910.

Dear Professor Iniguez,

Very man' thanks for your kind letter of

the 4th inst., and forthe very acceptable information

which you were good enongh to give me in your letter.

quite understand that the arrangements

of your Government are such as will only allow of money

being pald in the year 1911, and T think we can arrange

satisfactorily if you can give me the order this year, and

i_ will take the resnonsibility myself of ordering the

glas, because, if this be not done it will be almost

impossible to have the Instrument complete in the year

1911 (I assume that this means before Yarch 1912)

The Yechanteal part we can, T think, complete

without difficulty, but we sometimes have to wait 6 months
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for a pair of discs.	 I ähall write to you further on

with regard to the relative advantages of using the

Doro Silicate glasa instead of the n dinary Crown and

Flint.

As regards the Micrometer. 	 1 am sending

you a blue print showing the construction of the Micrometer

we haye lately made fnr Johannesburg under the directions

of Sir David Gil.	 Tt was made on plans drawn up by

myself and Sir David Gill and he had a careful examination

of the I nstrument before lt was sent abroad and expressGd

his high approval of it.

You will observe that it is peculiar in

one or two points, firstly, there is only one movable

wire, but the whole box of the Micrometer which carnes

the second wire has also a motion, so it is

equivalent to a Bifilar Micrometer with certain

advantages.	 You will also observe that are no sudes;

n••••••
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the frame carrying te movable web being strung upon

the actual screw itself.	 The result is very good, I

never saw any Micrometer with less "Lo sß of time" and

the means for setting the Zeros of the headß and counting

the divisions is also very satisfactory.

The Illumination is of the bright une

type and gives a perfectly blank field with bright wires.

As regards te spectroscope:-	 If you

would kindly draw out for me a Memorandum aß to the uses

to which you propose to put this Spectroscope to and

any particular points that you desired to have attended

to 1 ähall consult with Sir David Gill and also with the

Astronomical Peonle at Sonth Kensington in London, for

whom 1 am just erecting an Instrument, and 1 will give

you the best advice 1 can procure as to the construction.

T. am, in fact, at the present moment

discussing a similar matter with the Astronomers at

South Kenä ngton as they want a Spectroscope of a smaller

size than yours to work with the Rquatorial 1 have just

made f or them.

Aß regards the perfection of te object
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glass:-	 T think we will be able to satisf7 you, and

on this peint 1 am sending you enclosed Axtract from

the report of the Transvaal Observatory at Johannesburg, f
for which we nade sometime ago, a 9" object glass, and who

have now ordered te 26" from Me.

You will S ol ge what Yr Tnnes says there

about the performances of this 9" object glas.



TELEPHONE No. 1024.

.44ARD GRue	

Antat anb littchanical Marks,
e

RATHMINES,

DUBLIN.

ist April 1910.

Pro fesso ,- .9.Tnignez.

Dear Professor Tnignez,

T have been away fnr a few days during the

Easter holidays and returned last ni"-ght, and hasten to

apologise to you for the omission in not answering your

quer2 , before about the snerAnsion cords of the

Spectroheligraph.	 1 thi nk that the length you mention

will he sufficient, but if, when the instrument is

installed, you find that there is an inelination to swing

back into the central position owing to the cords being

too short, T shall send you a plan ef a enall device by

which 1 think this can be obviated. Tt will be done by

attaching a cord to a pulley, which pulley will describe

an arc of 90 degrees in the travel of the instrument, and

a weight attached to this pulley on an arm in such a

p r)sitton that it will- pass over the centre in the central,
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posttion of the instrument and will have the effect of

counteracting this inclinatton of the Instrument to run

back to the central position.	 1 will send you a sketch

of this, if necessarym but T do not myself think that you

will find it to be so.

Aß regards the Boro Si.ltcate Crown.	 The
question of utilizing this with the large object glasses

that T am now making	 Johannesburg and Santiago has

been very carefully considered, but owing to the great
difficulty of obtaintng Boro Silicate Discs free from

air bubbles and other impurities it has been decided not

to employ this glass as it is considered that the

disadvantages would nore than connterbalance any slight

advantage that might be obtatned as regards perfection of

chromatic correction.	 The cost too would be increased,

but If you still consider that ti would be desirable to

use Boro Silicat, Crown, T will make fnrther en(iuiries

and posstbly lt rua r not be so difficult to get a 16"

disc perfect as it anpears to he to get one of 26".

4(11/



011firnt anb
,44AR0 GRUeze

RATHMINES.

DUBLIN.

ichanicat Maas,

14th Ap ril 1910.

TELEPHONE Na, 1024.

Professor Tniguez

Dear Professor Tniguez$

Many thanks for your letter of the 9th

inst.,	 T quite understand your position as regards the

Contract for the 16" Telescope,and the Government

regulations $ and 1 shall watt your convenienne in the

matter.

You mentioned at the end of your letter

about Me. Ocharan's Teleseope.	 I suppose that this refe2s

to the Teleseope which was ordered 	 him by Mr.Escobar.

T never heard Yr Ocharan's name before. 	 T cannot

understand the position of this affair $ because, I have

written Mr.Ascobar many times stating that the work was

well advanced and fue second T nstalment due $ but T cannot

get any reply whatever $ and in conseluence of this the

work has been arrested for the last 12 months.	 1 am
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enclosing you a Memorandura of the varios letters T

wrote to hira and h.s replies.	 T do not ask you to talke

any trouble in the matter at all, but as you mentioned lt

should Ilke you to be aware of the state of the case,

arid that tho delay is altogether due to Yr	 obar.


