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Monsieur T. Iniguez,

The rirector of

The Madrid Observatory.

Dear Sir,

Sir Howard Grubb askea me to write

thank you most coräially for your kina letter ordering the

nelostat at £90 arm the two Domes at £275 each; also for

the draft on Messrs U. Goyeneche & Co for £800 which he

has been able to loäge to his credit.

As promiseó in former letters he hopes to sena

y u so me drawings of the instruments we have in hanäs for

vou shortiv; meanwhile would you kinäly say in your next

letter whether you require the spectroscope for use with

the photographic telescore onlv, or with the visual teles-

cope as well as the photographic telescopel

Yours faithfully,

FreG. E. Lacta,

Secretary.
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of 	 January	 I.900	 18 	

onsieur • /niguez.

The Director of

The Maorid Observatory,

Dear Sir,

I a sending you to-day by Parcels post

3 prints off drawings showing some of the äetails of the

photo graphic telescope.

Yumber (I) is a freneral arrangement of the tubes to a

scale of une fourth. On chis orawing you will sec the

8 inch photographic telescope, the 6 inch "Guiding" teles

cope furnished with its own particular breech pie, also

the 6 inch Douhlet with camera, ana te 2- inch Finoer.

The details of the breech pieces of the photo-

7raphic telescope and of the 6 inch "Guider" are shown

full size on detail dra-ings No 2 and 3, but the ärawing

No (I) will show you more conveniently the general arrange-

ment of the pats.

You will observe that the "Guiaing" telescope
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telescope
//
 ria	 the photographic telescupe are coupled or

iointed tugether at both ends so as to ensure perfeet

collt-ation, a-d the arrangements of the parts is sch as

to bring as far as possible everything into balarme, but

as it is not possible to do this with exactitude at the

present stage of th's- wcrk, I shall furnish adjustable

weights by which the final adjustdnt in this respect (a.11

be made. These weights are not shown on the drawing lest

confusion might arise.

In drawing	 (2), breech piece of the "Guider",

the eve-piece and arrangemert for illuminating the wires

is also omitted but I can send you a separate urawing of

this if ddsired.

The breech piece of the photographic telescope

(drawing No 3) shows the arrangement for attaching the dark

trame. Two of these dark frames are to be supplied with

the telescope. If yuu desire a third trame I shall be

glad to hear from you.

I would be glad now to enquire from you:-

(I). Which telescope yo u desire to use the Spectroscope on?

You will observe from the wouo cut of the spectroscope

selown in the catalogue that it is specially adaptea for

attachent to the tubes of ordinary visual breech pieces.

If you desire to use it on te photographic telescupe we

shall have to make a small special attachment.
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(2). What telescope de yo u require to use the prism with?

have assumea that yuu aesire to use this with the photo-

graphic telescope ana for photographic purposes. You will

see en the print which I send you the box which holas the

prism in front of the object glass hingea so as to be re-

movable at pleasure.	 Kindly say if this is as yu- aesire

it.

(3). I note your remarks with respect to the Coelostat.
I shall have it constructed se as te be available for the

variüus latitudes you mention.

(4). With-regare to the Domes.	 We are pushing forward

with the ärawings of these ano we hupe to sena you copies

of these early next week ane with such äetails as will

enale you to make provision for the mounting of the cir-

cular rail road upen ycur walls

(5). I weuld like te ask whether there is asy portion

of the apparatus which You have oraered which neea net

necessarily be completed for the eclipse.	 I ask this

because time is se very short that even by doing the very

best I can it will be very aifficult to get everything

ready in time. If there be any parts which you would sot

require to use until after the Eclipse I would be glaci to

know of these, and with your permission to keep these over

until afterwards: this woulä enahle us to devote all eur

energies to getting what is absolutely necessarr reauy for

the Eclipse.
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(6). When replying to this letter would you kindly say
whether I am ri7ht in supposing that you desire une of the
two Domes proueeded with more rapidly than the other; if
so, 1 shall make arranements aceorUingly.
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Monsieur F. Iniguez.

Director of the

Madrid Observatory.

Dear Sir,

I have now the pleasure to send you

by Pook Post 3 drawings of the Domes which I think wili

give you all the Information required for attachment to

your walls.	 The drawings consist of,

(I). A scale drawin ,- giving sectional elevation and plan

IA2th • he actual size.

(2) An independent örawing of the Shutter to the same scale.

Jabk If you cut this dra.i ng out in accordance with the

outer unes and lay it upon te plan wich the pivot or

hinge exactly over the corresponding pivot in the plan,

and place a pin through thispivot, you can then turn this

round and see how the shatter works, and the amount of ope

it will give.

(3) Is a full size drawing showing details of - t.:.e Gast iron

sole plate which attaches to the top of your wall; the cast



iron sole plate which forms the base of the dellte iiiäkide

itself; the arrangement of the rack arid pinion and rope whei

the arrangement of the rollers, and the flashings orxxxxk4er

weather guards which are also shown on the sectional ele-

vation..

With regard to the wall. This you will of coure

make to suit your requirements but I have sketched some-

thing which will incicate about whaG is required.

You will observe that I have designed these domes

with a rack & pinion for the purpose of revolving:- this is

not necessary with domes of this size which can easily be

moved round by a force that is not too great for a single

person, viz:- about 3 or 10 lbs, but if you desire co have

this rack and pinion 1 shall supply it without extra cost.
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'..lonsieur	 Iniguez,

Director of the Madrid. Observatory.

Dear Sir,

I am obliged by your letter of the

I8th Jan which conveys to me much. information which will be,

useful to me.
e

You ask me how many plates eaeh of the chassis carry?

I had intended to supply with. this Instrument metallic

chassis, re.de in the fashion of those used in the Interna-

tional Photographie Survey; these are very carefully made

in order to preserve the exact registration of the plates

and very costly to make, and they only hold one plate each.

If you do not consider this registration of the plates

to be in your case of primary ümportance I wo .A.d suggest

that I should s - pply instead of these 2 metallic dark frames

which only hold one plate each, say 3 ordinary frames such

as are made for photographic cameras each of which wouid

hold two plates. This 1 could do without additional cost.
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I understand now that 1 am to adapt the spectroscope to

the visual Equatorial only for the present.

I underCand that you desire now that I should send you

drawings showing the best disposition of the Equatorial

instrmment under ,he Dome. This I shall haya done but must

ask your indulgence if I have to delay these.for some 10

or 12 days as we are very heavily pressed in our drauuhting

department just now.

I understand a so that you would. desire to have

the photographic Equatorial before the visual telescope but

I am afraid that this will be somewhat difficult. The

visual telescope is more advanced at the present moment

than the Photographie for several reasons:- firstly, becauFß

it was the first instrument on which we se-ratee work as

it was the first instrHment about which we corresponded,

and Secondly because 1 had in my possession discs of gl-ss

out of which I could make the object ulass. This obj-glass

has now been worked and is very nearly complete, tut the

leeekglass for the photographie telescope, altho' ordered

immediately on receipt of your order for this photographic

instrument, tilee4ere were only received a few days s4ce

consequently we are only now commencing work on it.

Also the disc for the prism has not even been received

yet although ordered at the same time, and lastly, there is

a considerably lar-er amount of mechanical wrk on the
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photographic telescope than on the visual. You will there-

fore understand that it is somewat difficult to have this

inätrument finished in time but I will bear in _ind your

wishes and I will do everything I can to push forward the

wo rk.	 c>f—f-t>t4—

I also understand that you desire to have one of the

Domes delivered before the ::econd. This we shall have done

but I understand that you öd not require either of the

Domes until after the eclipse. I do not think it would be

possible to have either Dome reaG.y before June.

You will be sorry to hear that we have been obligo1

to abanden the idea of having an independent Expedition

from Ireland to view the Eclipse. When we sent out our

first notice to our Members we were greatly encouraged by

having 130 arplications für places on the vessel, but after

this unfortunate circumstance connected with the war in

South Africa, so many famdlies here are in mourning that

on the second notice being se -t out the majority of those

who were before willing to come had to resign. We are no

trying to make arrangement für those who can come to join

with the English Expedition anó_ we hope t at at least the

scientific TYrt of our party will visit 9pain; in fact iam

preparing the instr-:_ments at the present moment for this.
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Prof. P. Iniguez.

The Tirector of,

Che arid Observatory.

Dear Sir,

1 now have the pleasure to send you a print

s'owing the visual 8 inch telescope as it wir stand under the Dome.

I hau e placed the pillar in the centre of the building

which ives a-(1 , 1e room in all directions.

Sometimes if the Dome is very small as compared with

the telescope we place the centre of r-otion,( that is te intersection

of	
)

the Declination and Polar axes, in the centre of the building

which ives the utmost possible room, but necessitates the pillar

being placed slightly out of the cntre of the building. In your case

however as there is ample room I would recommend that the pillar be

placed in the centre of the building.

As reggerds the hei ght for the floor. I have placed

it at what is usually found. to be most co7venient.

As regards the Walls.	 I do not know of what mater-

ial you propose to mahe the walls arid thereforej .« have shown no
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details except merelv the inside and top surfaces of the wall, all

the rest can he mide as you desire.

Please let me know if you require any further particulars

Our cast fron wall plate will have holes in it for

bolting to the wall. If the top of the wall be made 
of stone it would

be we l l to have stone bolts inserted into holes in 
the stone and fixed

t 1 '2re by lead or sulphur. If the top of the wall be 
made of wood you

can screw the cast iran all plate down on it by 
large iron screws,

but it will be necessary in every case that this cast iron wall plate

shouli be carefully levelled after placing upon the wall.

We are pushing an with your instruments as List as

possible. The weather here at present is rather against the trials

of the optical parts.

The 8 inc - visual - object glass is I think perfect, or

almost rerfect, but I want a little finer weather before I 
can finally

satisfy myself.

The object glass for the . hotographic telescope will be

ready for its first trials next week.

The 6 inch Guider" object glass is also 
in hands, ano.

the 6 inch Doublet is well advanced.

have not yet received the disc from Paris for the

object glass prism, but we have the prisms for the Spectrosco
pe ano

these are we'l in hands
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As regards the Coelostat.	
We havo the mirror for che Cello-

stat now perfect and we would hope 
to he able to let you have this

instrument complete by the end of 1,1erch.

/7

'A

P.S. Te also send you a drawing 
of the Coelostat as modifiee accord-

n	 e

ing to 
your wishes and useahle for any latitude from 35 to 

55 .
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I4tT  of 	 rebruary	 /J900

:onsieur 7.Iniguez.

The ,irector of,

The !.7adri6 Astronomical Observatory

-äar

In reply to your kind letter of the 5th inst

I note your remarks as rgards the photographic chassis, metallic

and otherwise ad shall have your (irections carried out; also, that

you wish the visual telescope to be sent forward as soon as ready. We

are pushin,, both telescopes as rapidly as possible but of course

there is a verv large amount of work to be done on the hotographic

one of a troublesome nature.	 I think \7e will have the phot(raphic

object rlass ready next month, but the prism will I am afraid not be

ready for I heve just heard from ronsieur rantois that he has failed

in the block of gless he had prepared for this prism and is now pre-

paring another one which will cause a delay of a cople of weeks.

As regards the i:hotograihic plates anä the best

developers to use for these:- I will write you further on as T hope

to heve an opnortunity before long of consulting with friends in Lonän
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who have been workin g on former Eclipse Ex'Teditions and I will then

-e ale to offer you better aüvice on the subject.

As regards the 0.27 metre objective of Lertz. lt may be

it will require verv little working to make it perfect; on the

other band it mirht be almost ipossih1e to improve it, hut I coula

not rive a definite estimate of ti-te work to be done without seeiig

the object glass myself. If you are not in a hurry ahout this matter

would it not be well to leave it over until I am in Spain ana that I

could see myself the object rlass and report to you upon it? It is

possible that you might des ire that I should spend a few aays eit-rer

in Uadrid or wherever you propose to estal-lish your eclipse instru-

ments so as to ensilre that everythi	 is quite right for the instru-

ments, and at the same time I might have a Jook through the Mertz

object rlass, and this could be done probably átt a very sma.M. expense

I would ti-en be able to gi-e you a definite opinion as rogaras

the ohiect g l aSs and what it would cost to put it right.
/MW
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Uonsieur F. Iniguez.

Dear Sir,

I ay glau to be able tu report to

you tha 1 have at last got a sdtisfactory piece of glass

for the l arre prism and that we have commenced work un it

as te time is ver short for gett in- it completed.

I hope in a few days to he able tu report to you

about the time that the first of the Equatorials will be

reaOy f or dispatch, and I will uhen have sufe questions to

J.sk as to the best m,:ans of transport  kc.



el > R 0 G Fi• 0 e
x,0	 e *

.,f2R ATH M INES,	 ".•,e
0	 0,

DUBLIN.	 :.
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26th  of	 lareh 	 /9°

ronsieJ.r V. Inicuez.

The Pirector of

The 'tidris Observatory.

Dear Sir,

I am in receipt of your letter of

the 22nd inst for which I am much obliged.

I will have yo-ctr account made out and sent to

you and will include in it tue packing charges. As regards

the transport charges:- It is not easT co estimat what

those will amount to bu,t I will make enquiries here as 'co

th best rote to send tho goods by; meanwhile perhaps you

woulo be so good as to let me know what port or harbour

in r'Tain the goocs should be sent to in order cü suit y(ur
cprverience
xxxxxxxxx for the observations of the eclipse

//17,
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27th01 	March 	 19  00

ronsieur 7. Iniguez.

The Director of

The radrid Observatory.

Dear Sir,

I have ben asked by my astronomical

friends to write to you on the subject of our proposeä

Eclipse Expedition. The position of the matter is now as

follows:-

I mentioned to you before that we were obliged to

give up our Irish Expedition, principally on account of

the number of persons who are prevented from taking part

owing to the war in the Transvaal. We then proposeä to

loin with the English Expedition which was organized by

the r ritish Astronomical Association, ana there was every

prospect of this being carriea through satisfactorily when

at tl-le last moment the Government “commandeered" the vessel

which had be f.)n selected, viz:- the "Tagus° belonging to



the Royal Uail steamers trading to South America, and at

the sane time the- "commandeered" other large vessels be-

longing to tis Line; consequently there was no choice but

to select a :uch smaller steamer, and then when te intend-

ing passengers were informed of this they for the most part

Xxi declined to go in the smaller vessel, therefore the

whole Expedition as an Expedition has been abandoned, but

various individuals are going out to different places by

themselves.

So far as we in Ireland are concerned, our party

will be redUced to those who are strictly taking part ihn the

observations, that is to say, the Astronomer Royal (Prof

Joly), Vr	 F.R.S; myself and my son, anu we hope

Dr, A.A.Rambaut who was formerly Astronomer Royal here but

now Director of the Radcliffe Observatory at Oxford.

It has occurred to us that as the Exoedition has

been abandoned there will be no particular object in our

going to a sea coast town, and that we may select any con-

venient position in the band of totality. I am instructed

therefore to ask you whether the position you have chosen

for your observations is one at which we could get accommo-

dation for the 4 or 5 individuals forming the party, anä

also accommodation for our instruments?	 These latter

will probably consist of, 2 Coelostats similar to that which



I am making for you, one to be used for photographing with

a 20 feot focal length object glass the Images of the corona

the other to be useä with a shorter focus object glass and

green absorption screens, and thirdly, a prismatic camera

for photographing if possible the "flash" XXIMK layer.

It occurred to us that you no doubt have selected

an excellent site, and that possibly wherever this is we
A

might find suitable accommodation; , of course we woula not

desire to inconvenience you in any way, but possibly if our

observing stations were close together we might be of some

help to each other. I am quite sure that your party would

be of great use to us, and I m equally sure that our party

would, if it be in their power, do everything to renaer

themse l ves useful to your party. 	 Perhaps therefore you

would kindly write me a lino as soon as possible as the

time is now short, to say whether such a project woula be

possible and feasible, or whether it would be pleasing to

you, and at the same time we woulä be obligec- if you coulä

give us some hint as to the best way of transmitting our

Instruments, which in this case, I suppose, woulä be sent

through Madrid.	 Looking at the map, Bilbao would seem to

be a most cconvenient port for shipping the cases to pro-

vided we can finc'i what vessels sau l there.

V'



4.4 ixR D GR tize

*
e RATHMINES, '"P

02' .(P
DUBLIN.	 :.

avicat anb Mecbanicat Motte,
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onsieur F Iniguez.

Per Sir,

I ave beeh making enquiries with regard

to the trahsport of the Instruments to Mädrid, and I have got

some information but not al/ that I require for . -the purpose af

making up the account which you ask for.

I finC there are some steamers plying from Live pool

to Santander, and also from Liverpool to Filbao, about once a

week. I exrect that either of these two ports would be cohven-

ient but would like to k n ow from vou which; and also whether you

cou1 3 otaih the particulars of the railwav carriage from the

sea coast.to Madrid. I will be able to ascertain the sea curriage

or freight from rublin to either of the aho ye ports.	 I hore

in a copyle of OayS - o be aUe to furnish you with all the in-

formation 'ou require with th3 Gcoption of thG railway carriage

fre:- the sea coast to Madrid, ard I muy mention that we are now

finally erecting the visual Equatorial which we hope to be able



to dispatch to vou about the end of next week. The following

week Te woul d hope to dispatch te Spectroscope anä the Coelostat

and in about 2 weeks after . that we would hope to have the photo-

graphic Equatorial ready für dispatch.
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Enc

A2 eur	 Iriguez..

The r . irector of

The Madrid Observatory.

.ear Sir,

I now have the pleasure to send you an account

which contains as far as I know at present all t:at 7,rnu require;

it is exactl y in accordance with ti-te matters 70U have ordereC in

your letters with the adäition of a focal plane shutter which

think you will find the 1( est if at any time you desire to take

images of the Sun, or perhaps even ti-te Loon, but in any case if

vou do no ç recuire this vou can erase it from the account.

This wou/d pay everything up to tht shipping in 1.ublin.

Then as regards te expenses from Dublin:- It is not easy as yet

to form an estimation until ve /luve the instruments packed in

their cases & know the weights 	 As far as we know t present

each telescope r il1 weigh about Lt- tons, and with the Coelostat
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and subsidiary instruments, I think we may estimate about 3 tris

for th- weight of the instruments.

The Domes of course will be heavy; probably nearly 3 tons

each.

The expenses from Dublin to either Santander or	 appear

to be from £2. IO. 0 to £3 per ton; probable total cost £25.

As to the railway charges from the coast to adrid, we

have not beer able to get any information as yet.

lt '.:as very kind of you to °erer to have another in-

stalment of monev ready for me now. I hau intended asking you

for a small instalment, say about £400 when we got off the first

8 inch telescope and the Coelostat as we hope to do in 10 days

now, but I shall leave this . atter altc,gether for the present

in your hands feeling sure that you will do the best you can in

r 7 intorests.
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Monsieur 7 Iniguez.

pear Sir,

I havetc thank you for your kind premp

titude in sending me the draft for £930 which has been

placeo to your credit with manv thanks.

I am happy to be able to teil you that to-day we are

dispatehing to you the first consignment of Instruments

and 1 have written very particularly to the shipring agents

in Liverpool to do everything that is necessary 1»s ensure

the prompt delivery of the cases. The ähippers are to

obtain the "certifieate of origin" which I understand will

be sent with the cal-,t;An of the vessel, and I a,(1 consign-

ing the goods to "Don Meliton Zulaica of Pilbao" to whom

send by the sane post as this letter an advice note

giving the number and deseription of the cases, a copy of

which 1 enclose with this.

Within the next few days 1 will sena you a full
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list ccntaining particulars of all the different paets of

the instrurents that have been enclosed in each box; also

a memorandum of many points that will, I expect, be useful

to you in the mountieg of the Instrument.

I am sorry that it has ben impossible ior us to keep

down the weights of the parcels to anything like what you

mention, that is 60 Ikx kilos. The lower portion of the

pillar it-elf weighs I think about 250 lbs and as suitable

carriage will have to be provided for this I thought it

useless to l imit the weights of the other c uses; besices

which I feared that if I divided the iastrument into small

parts you might find it very difficult to get it satisfac-

torilv together again, and perhaps if something were wrongly

put toget her the instrumeet might not act properly, and

remembering the time for erection is very short I thought

it better to send the Instrument as complete as possible

which I think 'et , / save ycur people a large aleount of trou-

b/e.

With regard to the photographic plates about whiche

you asked me. I have been making enquiries in every direc-

tion where I thought I might get valuable information.

I enclose you a copy of a list of questions which I put

to Mr, J. Evershed who has had considerable experience in

several Eclipse Expeditions, and a list of his replies.
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The general tendency of his remarks is that it is not aes-

irable to use plates of gr . 2at rapiait y except where abso-

lutelv necessary.

I hope to include in one of the boe:_. I :J-'7 sending

to-day a few sample r ckages of plates of one of the mers

he has mentioned viz:- "The Imperial".

I should be glao if you ha these tried

to know if you find them satisfactor y , but from what he

savs it would arrear that either the "Edwards", the "Im

penal" or the "Wratten	 Wainwright" are the best.

As regards the developer. You will ses that rr Ever-

shed recommends the simple "pyro and Soda". If you have

not got the receipt fon this I .91-lall obtain the best re-

ceipts	 send them to you.

7e are now working as hand as we possibly can at the

Coelostat arid Spectroscope which we expe(:t o have reaay

next week, and the photographic 8 inch equatorial .which we

hope to have rea; in 10 days, but there 
are various small

portions connected with this which it would be impossible

to send you just at present an which you will not absolute-

ly require for the Eclipse werk, so I must ask your 
kina

indul gence about these which I will senu 
as scon as ross-

ible after the eclipse trouble is over.
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I have to thank you for the map of Placencia Elf-1d the infor-

mation vou were kin. enough to send me. I think, in a very

short time now we hall have our arrange c'its concluded

will be able totell you def i nitely what our plans are for

our Eclipse ExpA.ition.
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onsieur T. Iniguez.

Director of the

adrid Observatory.

Dear Sir,

By working very hard we managed to get off

rday the cases containing the first telascope Rana

dispatcheu them from Dublin by last evening's steamer in

erder to make sre of catching the steamer leaving Liver-

pool for 71.1bao on Saturday; but t;i_s morning we have a

letter from the Steamship Company to say that in consequence

of the Easter holidays it will be impossible to get their

vessel te start from Liverpool en Saturday, and that it will

not Lave _ntil the following Saurday. I am very sorry

this as it mans a week's delay in your receiving che

first	 lescope, but I am now trying, and if it be possible,

I wi71 send the Coelostat arid Spectroscope at such a time

next week as will catch the same steamer, so that I hope

you ma7 have these two consignments at the same time, and

that the second rquatorial may go by the next boat•after.
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We are making out the lists of contents of all the

cases and will send you these as soon as we make sure that

we can ret off t he additional instruments in time for this

first boat.
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I4th  of 	 Arril 	 19  00

" >RD GRue

RATHMINES, •e	 .(!)
DUBLIN.

H72nsieur F. Iniguez.

Dear Sir,

I crit tea to ment•t 	 in my last letter that

there is a new photographic film just out which seems to promise

verv va/ual , le results for Eclipse werk. I have ohtained a small

packe of the _ad given them tc	 Astenomer Royal «; test

and will let 7ou know th result in a fe w days. There are axticx

also wha are called "triple coated" plates which are valLLat/e

under certain circumstances aria it might he well if I sent you

some o f these along with the uthers I mentioned in my last •

Perhaps you woula let me know abou how many

platos altogether you would like to have.

dr
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CD1Sir 3...)/CIC)lairMSe
la. No u responde da retama, falta de pesó, darrAME4, ni de ninguna <dacio de aVeria9, aunque sea por falta de eetiva que sufra la carga, ni del contenido de los buitre,

ni de su valor, ni de sus marcas ei esta no eou eberme. Tampoco ee responde de los extravies y &voleas que pueda sufrir lamarga que no se haya ido ä recoger por los interesados
al tiempo de la desearga.

Me Los bultos solo ea entregaran mediante la presentadou de cm respectivo colueeimiento.
3a. Los armedores no responden del ,ceo, contenido, valor y descripcion de las reereaneiss embereadee. Tempoco reependen de oro y plata labrados o sin labrar, monodas

it articules laminados? joyeria, medres ppeciosaes, adornos, reloj, inockaieoe, letras de tiemblo, billete>, de banco rie cualquier pa.ia, ordenes, nota>, 6 garantia para el cobro de
dinero, sellos, mapas, impresos, manueentes. escrituras, actas, °emir" grabados, esculturwi, isedas foreoe de pielte 6 pieles, cinta% Macee cachemir/le en pieza e confeecionadae,
que contenga cualquier bulto, si ne han sido detalladoe en el conocimiento declarando eu valor al tiempo del erabarque, y satiefecho e dele extraordinario que se estipule. ree
caso de perdida, ettravie, 6 emerja de los generos, que vengan ä cargo de loe armadores, eetos reepeaden tan solo del aloe de los mismos segun factura, sin que pueda exigirseles
=ver indemrizacion por niugrui concepto. Cualquier reclamecion que proceda, segun lee cendimones de esto conocimiento, habran de hacerle los receptoree á les consignatarios
del vapor, dentre de las 48 lomee signientea la entrega de loe memancias, y 5".•.lo sea pagadera en Bilbao, Donde hebra de pediree, el importe de la indemnizacion, dentro tba
los doe meses de admitida la reclaceacion por el consienatario del vapor en el punto de descarga, Puedo note plazo, sera nada e , de rangun valor.

4a. La carga se recibe y entrega tebeo la cubierta del vapor. verificandotie estas operaciones por la empresa de cuenta y renten del cetgador 6 receptor. Los armederes ce
reservan el derecho de emplear hui gabarrae y cuadrilla que quieran en cada puertoepor cuenta y riesgo del cargador ó receptor, que sabefarti directamente al capataz de la
cuadrilla 6 pateen do lao g a ba r r as, loe mixtos segan la taxi& eetableeida por la que empleen los anudares 4 Consignatarios. Se reservan ad Militan los armadoroa el derecho de
tranZiordar, deecargar y reenibarcar, por medio de lenehas e do cotr modo, loa ,eeneros en el puerto do embarquen en cualquier c tropuerto Ó puertos, vapor 6 vapores ; deecargee
loe generes t.3331 'pronto como este lieto el buque, en •talmacen fiotentet provider.al, lanchas 6 muelle, smpre de cuenta y riesgo de loe cargedoree y recepteree de loe generoe,
cuya entrega ee entiende que queda hecha en el momento que dejan ia cubierta del raspee, Loe impueitos 4 arbitrioe que baje cualquier denominacion haya estehlecides 6 se
establezcan nor razon de la carga y descarga mema tambien de cuenta del cargador y receptor, aunque se exijan al capitan y tengan por base el peso d.e la mercancin, la cabida
de la nave el importe de loe filetee o cualesquiera otra. Los timbres ó sellos lee por cadquier concepto hayan ele moneree en este exameindente debe pegarlos el receptor y en
au d efecto et embarcador. El importe del impuesto previsional de trafico 130 •Ore movimiento de mereancies creado por la ley de 30 de Agosto de 1W; seil reintegrado al
censignatario e naviero del buque por el minador 617 receptor sogen ee exija el buque en la carga 6Iy descarga debiendo eer satiefecho por aquellos previamente a La entrega
de las mcreanciaa. Qtreele ä opcion y es de la libre iacultad del capitan atracar 6 no a. los muelles en los puertos donde los haya. Si la tase atracue, pagaran loa recoptorox,
en propercion de le carga que reciban el itnpuegte 6 derecho de atraque, y si no atraca, se efectuare la descarga en Aberrea, conforme quede dicho en eeta condicion.

5a. En caso de que al Regar el vapor á puerto opine el capital' que las mareas, 7.63210a5 6 el estado del tiempo impiden la descarga de los efectos que para ei mismo lleve,
podre retenerlos y ¡legua' ea ruta. con eleee tb bordo, hasta sti regreso i teeesbordarion ä otro vapor, siendo de cuenta de loe recept.i'e loa iese> y guteas. Loe recemtoree
quedan obllgados 11, recibir les efectos tau prento camo pueda el vapor entregarlos, y no presentandose a recibirlos, deberan eetisfacer, cualquiera petos extraordinarios que
hayan de bemse para el pronto despache y salida del buque. En caso de eetravio de uno 6 mas . buitre, e bordo por equivowcion en la estiva. 6 ne que una cauce,. mayor
Insuperable impidiera dejar la carga ea el puerto del destino, darante le permanencia del vapor, 6 se hubiese aquella dejado en el puerto de carea 6 en aleen otro
intermedio, no tendra el receptor derecho ä ninguna reclamacion, sino el de que le sea trasladada la carga del puerto en que fuere bailada al de se. destino, sin aumento do
flete per el primer vapor de la empresa ü otro vapor 6 buque de vela, si uf conviene ä la misma pero siempre por cuenta y riesgo del receptor.

ea. En caso de guerra, bloqueo, revducien, motin, epidemia 1t, otra causa eue impide al buque entrar en el puerto ä que va destinado, 6 que por efecto de tases hechos
5 parecidos no considerara el espitan prudente su entrada, 6 que lee precedente/le del puerto de descarga no fueran libremente admitidas co otro de loe ä que ei buque
vaya destinado 6 que en el puerto de descarga

'
 aunque limpio, se rehusara admitir libremente al buque por Bu procedencia anterior, Benin los género, entregados A an

consignatario y en falta de este depositados en el puerto esas inmediato que. los 'admite., y el repitan considere conveniente, siendo de cargo y riesgo de les cargadores
receptores todos loa gastes ese:mimados al buque por cualquiera de Les mama espresadne como tambien todas las penas en ene se inellITO per 13 imposibilidad de cumplir
las dimposiciones de las Ordenanzas de Aduanas. El demento que el capitan verifique en el puerto mas - inmediato que admita Me mercaderme ce tendre. por entrega linee,
quedando el flete devengado en su totalidad.. Los derechos y gastos de cuarentenas ey observaciones ad como los de las fumigaciones que haya de satisfacer el vapor
Inclusos los de este, su tripulacion, 'eisiges 6. y de Lazareto o puerto de observacion. aal como quinientas pesetas diarias por estadime durante la Estancia en Lazareto
6/y puerto de observacion, seran da cuente y riesgo del receptor de la carga 6, prorata del flete.

7a. Se prohibe cargar productos, foeforicos, liquides considerados como inflamables, envazadne en botellas y las dermis materias y produetes qnimices de igual clase;
siendo responsables loe cargadores civil 6 criminalmente segun proceda de cualquier dallo o peejuicio i;Lue resulte de que el eontenido de los bultos sea diferente de lo declarado
por ellos, segun quo hayan precedido por ignorancia e por malicia.

da. 151 capitan harte el manifiesto en conformidad 8,1 contenido de los ,erinocimieetos. Las multas eme impongan las aduanas 4. dicho Canjean por no resaltar conformidad
entre el cargamento y lo consignado ea log conocimientos y manifieete, serme satisfechas por el r-eceptor y expedidor de la carga solidariamente sal como lo secan las que por
culpa de uno tí otro se exijan. al Capitan, con arreglo á las Ordenanzas de Aduanes. El Capitan tendrá el derecho de confiscar 6 destruir cualquier bulto que se encuentre
ä bordo sin docamentacion. Si se encuentra mas peso del declarado 6 genero perteneciente e clase superior de la tarifa, la totalidad del embarcado pagará doblo flete del
que le corresponda.

Sa. El vapor puede suspender 6 anticipar su elide, variar su reta, tacar 6 dejar de temo tai cualquier puerto para recibir e dejar carga e pasajeros, cate 6 no
previamente anunciado; puede entrar y salir con vilote práctico le sin él, y remolcar 6 favorecer cualquier buque, sic' que la empresa ni Cepitan tengan por ello quo
indemnizar cualquier clase de perjuicios ni abonar beneficios; podre conducir carga sobre cubierta, renunciando los cargadores por todo ello y para todo A lo en los
mismos dispuesto 4 los articules 687, 814,. 818, v 114 del Cedizo de Comercio Espiado'. En. CUBO de quedar la nave inservible antes de empiender irieje, despuee
de emprendido, sera facultativo del Comían 6" de la emprimar, fletar 6 no otro buque que portee la carga 4 su destino y depositarla 6 no en cl puerto de arribada por
cuenta de los propietarios ; y sea cual fuere la rescinden adoptada, 30 devengará integro el flete de la carga embarcada, come si se hubiese llevado al prieto de su entrega,
por lo cual el cargador renuncia expresamente e todo lo que sobre estos particulares establece 6. su favor el articulo e57 del Codigo de Comercio Espallot antes citado.

10a. El cargador que deje de embarcar la caree comprometida, pagará el flete como ella hubiese embarcado.
lea. El flete, capa y loe desembolsos especificados en otro lugar de este conocimiento seran pagados ä llegada del vapor, sin deduccion alguna, por Minan concepto,

oro 6 plata precisamente, con eselusion de calderilla y de todo papel remede creada 6 por crear, aun cuando por ley se declare 6 haya declarado de curso forzoso. Si amasar de
este prevencion, las disposiciones vigentes en La epoca del paga permitieran 4 los c•ergaderes 6 receptoras verrecarlo en papel deberan ebener ademas del importe nominal de la
cantidad que venga á ea cargo, otra, preoisamente en metalice equivalente ä !a depreciacion que el papel moneda tenga en la piaza el die en que dicho pago haya de verierearee.
Los armadores del vapor, sus consignatarios y el Capitan, juntos y ä solas, tienen el derecho de retener el todo 6 parto de loa efectos eapresaulos en celo conocimiento, en pago
de su flete, capa y desembolses, parte de impuestos de carga y descarga que hayan de abonar las mercancias y el buque que les conduce, dolos desembolsos demoras, daverias
que los receptores deban abonar pudiendo utilizar este derecho de retencion pertenezcan ä quien quiera los efectos ya sea por ruca de los e gmreeadoe en el presente cenetadento
ya por razon de otros anteriormente conducidos á le, leiSE13a conaignacion cuyos gastos no luyan sido satisfechos ; renuncia:Ido Ice cargadores id articulo eee del Codillo da
Comercio Español en lo que se oponga á ceta pacto.

12a. El receptor responde 6. prorata del valor de OCIO veneros, de los gestee de salvamento de la nave que deban satisfacerse, bien sea en verted de fallo de tribunalee
nacionales 6 estraujeres, bien á consecuencia de tranueceiee velebrade entre el Cespitan del vapor y el de la nave salvadora.

13a. No se responde de enfermedad, disiocacion, ni muerte del Amado, cuyo flete se satisfará integro poro! numero de cabezas embarcadas; conetituyendoee en todo
tiempo el cargador responsable del flete estipulado, en caso de que por cualquier motivo no fuese pagado en el puerto del destino.

lea. En uso je la facultad que concede el animal° 846 del (ndino de Comercio Eeparld, queda espeeialutente convenido entre el Captaan y loe cargadores y receptoree de la
carga que la clasieevion, liquidacion y reparto de cualquier arerin ene pueda afectar al buque en el viage actual, deberan efectuarse en 61 puerto de leverpool, y con aujeciou
las reglas York-Asteeerp, uso obeatete cualesquiera ele lea dreposimonee de dicho Codigo de Comercio relativas 4 dicha claseileacion, liquidacion y reparto, 6 de les Leyes do
Enjuiciamiento en materia de competencia, e las que especialmente renuncian loe interesados. En garante do la efectividad dele contribucien que puede afectar re las mercancías
por rasen de dicha avene, loe receptores depositaran en peder del consignatario, y bajo la respensibilidad de la empresa naviera, la cantided correspondiente al valor de las
mismas que eeftalarst el propio consi gnatario, con sugecion alerto por ciento ä que se calcule hebra de asceuder la contribucion, y sin este previo deposite, no lea segun entra-
gadoe los géneros. Dicha cantidad servirá ä cuenta da la que loe receptora' huyan de pagar por rieron eje la averie, y terminada le liquidacion defuntlee de esta, se 13,8 devolvera
el 'sobrante, si lo hay, 6 deberán abonar la diferencia qua tal vio caldee untre la depoeitade y la que lee corresponda satisfacer.

15a. El fleto que se anticipe no se devueve por nineun coneepte.
lea. El Capitan, y en >re defecto el consignatario, en la calidad de zemesentante de la nave y mandatario del Capitan, podrán en juicio y fuera de el, ejercitar tedoe las

aettiones, y verificar toga clase de cobros y arreglos referentes al contrato le eetamente y liquide-cien oc avecino y dernea coneernentes 6. ih USO.	 •

17a. Aun cuando por cualquier causa se omisa continuar en este comicenieuto (que constituye eentrato da fletamento entra lee armadores, embeercadorce y receptores) la
firma del cargador, ee le tendre pon:e:informado con laaeondielemes quo anteceden (no obstante emalcaquiera comeembre del puerto en contra), en ei mero hecho de haber aceptedo
el mismo conocimiento.

•IM
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e RATNMINES, .."›

DUBLIN.

I Ene.

,:onsieur. F. Iniguez.

Peer Sir,

In reply to your kind letter of the 3Ist

Varch. The nembers of our Expedition desire t-o	 you most

heartily for the kind exp .essions . in yor letter and für the

offer of your valuable assistanee. I fear we are putting you to

a g,ro rd deal of trouble in this matter but we ris only hope that

we may be in a position sorr.e time to return 1-ie obligations

}-jch we feel 17,-e are under towards you; meanwhile für our infor-

mation, might	 ask you if you would kindly answer the enclo ed

list of questions which we have drawn up. If we had rplies

to t - ese I think we would be able -to -kraidiliNXRi definitely make

up our minds s to our movements: Some of our party thought of

7oinT 7-7 long sea to Lisbon whieh would be much less expensive

but we fear there would be great Celav in getting from Lisbon

to Piaeenela as there doe not anear to be an- direct une of

railway.	 I hore you w	 excuse our gii c you so mueh trouble

at a time wen ro doubt you are very busily engaged in prepara -

tions for your own Expedition.
	

(/)C't
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• Iniguez.

The Director of

The 1.:adrio. Observatory.

Dea r Sir,

happy tc	 able to teil you tha I have

dispatche: Ure Ocelostat whfch will be delivered by the same

vessel that carri,is the visaal EquaLorial, but 1 have nat been

able as yet to ge . . Le Spactroscope tc:11_1T adjusted and this must

by the next boat.

Vfe are no working every available workman en the

secend instrument which is being finally erected now in the

workshop. Unfortunaelv wo hac a slicht accident whidh necessi-

tated the re-diviinc, of some of the circles but we expact to

this inri rument ofT by che next boat which the Shippers toll

me bayas Liverpool en te 28th of thismmonth .

I must ask yo,i to bear in mind that these instruments

have been completed under extraordinary pressure ad tncre aill

be some smaJ1 maturs which we have not been able co furnish

with them at the present time but wA.ch will follow alter, how-

,nsiei:x

evr we he
	 to let	 T have ev thinr:; tat will be necessary



For the Eclipse work.

.The advice notes showing contents of the cases, ana a

memorandum containing information about the mounting of 1:ii2

instruments will be sent you so that you receive same in good

time before the instrument arrive ac Bilbao.

With re gard to the mounting and erecting of your instru-

ments. There are of eourse a numher of important points to be

attended to in the mounting wich may give you some little

trouble en account ei' the haste xlth Jhich they will have to

be effected, ano it occui .red to mu that perhaps you would desire

rJv son to be sent a fe« days before the general p- . ty goss te

assist in .;he mounting of the insLments; if so, I woula endea-

vour to spare him for the neces,3ary time arid let you have nie

cervices für ene week fur say £20.

With regard te the phetugraphic plates.	 Besioes

those mentioneo ih me Joriumei 1 t r, there are a class of plates

callee "triple coated" pintes which Ilve the advantage of bear-

ing e /arge amount of over-exposure without halation or other

injury, and the sare makers have lately produced a film Which

rossesses these properties in	 very high degree. I got some

of these films over from Loneon a week or so ago and put

in the hands of our Astronomer Royal für trial, and he reports

that they are excellent in manv ways but they possess one dis-

advantage' which for his particular work would be fatal. They
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enlarge or swell very uch in the development, ard although

this enlargement can be 7.fterwards neutralized by irmersion in.

alcobol there seo—L' to be a doubt that this expension & contrac-

tion is perfectly equal throughout the film; therefore for any

purposes which require accurate measurement they are not be

recomniende; at the sane time for some purposes they Night be

very wluable and 1 am therefore asking the Company to send you

a few of these by post in order that you may have all oprortunity

of experimenting on them beforehand, and / woula recommend them

to send some of the "triple coated" plates along with the others.
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Cine	 (2se Per )'. •' x	 • -". x	 2'. (Y"

Ono cse City of Publin T O' ()" x	 1'. x 1. ti"

a6
(h	 c.se Steam Pchet 3'. 7" x	 1'. /". x	 1'.

Co
ne c so Ghe 21 •

X	 1 ' 0 X	 fi •

Sorra	 c'1inor lt

cse Y'. • x	 . X.	 1'. 0"

--4

hir Co

Liverpool
2 1 .	 g . X 1'. 9"

for
tramilni sion

Onu	 by
ri rar	 ';ne ".eta" 2 ` .	 . J. 2 1 . "2

x 1'. ti" x
	 •

x	 II"

LO" x

• J " x 1'. j" x	 11".

011 Case

(pnc-.., case

' Ono case

g9/0 0 ore "e



ALeirtiA-
ADVICE OF GOODS.

Offias:
57, RATHMINES-ROAD,

goobs gntrante
TO

OBSERVATORY
AND

ASTRONOMICAL WORKS
BY

OBSERVATORY-LANE,
RATHMINES.

Prom

SIR HOWARD GRUBE,
RATHMINES,

Dublin, 	  Air 900 	 XXX

Seilt to  The Director of

The 2.stronomica1 Observatory

drid

DATE NUMBER ANI)
MARK, OF

DisruTc14.
DESCRIPTION OF	 How SENT,

PARC ELS.
PARTICULARS.

TI,14/ao

Gnu-

One

to the

"Ser . rh	 Ti,,torci"

S..tean : :"}lip Co

7.iverFeA.

Per

tf Publin

te am

'acket LO

- inch Gul-
esrope wiuh clock work complete.

	

axis,	 c,1::'(31•es, AR screw
AR sector, anti-fristion arf_nge-
meat ior P Axis. Guaring plate
2 1ic-infr countrpoise weicht for

(S)nie 1Gu biA.uneu
for '7-,ecuroscope.

,1;As
reclinatifn

r	 irtpjor
slow otion

sc rtw
}r. , 1tL fer

A	 nion.
1	 I.

tj	 r,2. 1	 .

handle.

otu
screw	 •

: í d,/	 , for
pillar8.

.)/Gth	 .	 1ur
fas,ening Jquo.J.	 Lo
*Gu)p pcl.f*t o f 12..11J.
2	 .UUS

1 sp.:1111re.
cpstan



I/4/00

g

ADVICE OF GOODS.
Offias:

57, RATHMINES-ROAD,

e o obs rttrante
YO

OBSERVATORY
ANI)

ASTRONOMICAL WORKS
BY

OBSERVATORY-LANE,

RATEMINES.

Froin

SIR HOWARD GRTJBB,
RATHMINES,

Dublin ) 	 4A900  ne4

Senf toThe ireator
The Madrid Observatory

Maurid
	  Epain.

DATE
MARK,	 OF

DISPATCH.

NUMBER ANO
DESCRIPT/ON OF

PARCEI,S.
HOW SENT, PARTICULARS.

One pieco of telescope tubo with
complete eyo-enC itttacheu.
One piece 01 telescore tube fur
obJect glaas.
DeiAintion microacopo reaoer
support. priem uye-picee for sz..LicJ
Elcetric hnno re.i.der with lemp
ee flexible coru.
2 recln vernior surrorta, one with
prism	 lamp attachec.
One RheoaLat. AR claNp
ancl eoYe.
Orte lcnr; scrow !or sliding counter
poise ùight with its anrporta

sarewa.
Deeln clamp hanole	 Toeln alow
motion hanole.
Hook's Joint;	 eiere serew for
betan clamp. Orte piece	 Pecln
8! 0W rflütion shnft, Ho(Jk's Joint

Dew car	 obJeet glase.
2 inch rinder completo with eye-
riee	 upporta.
1 packet t "Imperial Orednary
photorrnphie platee.
/ paeket	 "Imporinl" landecape

Flash light
cohtnining

3 f.:3t Iren clock woights.

One Case

Ono Case

One Case

Per

City of Dublin

'toar.) Pamket

Co

to	 the

"Serra"	 "Tintor

..7team Ship

Co

tiverpool

I
ahogany box MiXXXiXK

4 nogativo eyo-pieces
2 dark glasses
Combino polariaing	 "D-wes
solar eye-piece.



07,

c-

*8/4/00

914A0

ADVICE OF GOODS.

From	 Sent tone pirector of	
SIR HOWARD GRUBB,

RATHMINES,

klatirid
Dublin,  20/4Jit'00

The Laariu Observauory

Offitts :
57, RATH M I NES-ROAD.

eonb5 F zttutce
To

OBSERVATORY
AND

ASTRONOMICAL WORKS
By

OBSERVATORY-LANE,
RAT HM INES.

1	 DATE N UMBER A ND

MA RK: 1	 OF
•	 DISPATCH.

DESCRIPTION OF

PARCELS.
110W SENT, PA RT I C U LA RS.

Ono Cate 2 Counterpoise lead weichte;
for eno of Declination

1/4/00 Ono C.1
Pillar

Ono C.T.
Pi/lar

Eop part of stanu
Por

Jity of :ublin	 CAiedr part of stand.

Steam Packt co
d inch visual object r9..823 in
col/ with 3 aujw.:ting surewe
packed in comer of box.

To	 the

Coelostat complote with exuep-
tion of 8 inch mirror.
Ono parcel conLaining 2 oouble

plates lices
One parcel cntaining 3 double
/ ple slies
1 pauket ol NEO ¿ras" isochrva-
tic Stic.p Shot	 platee
I packo of « Low,:ro u isochroma-
tic mettium	 plate.
/ ,, cket of °Wri%tten	 winwright

pLitos.

3 clock weightli ior cuelustat

8 inch planu mirror packeo in
separte insiou aase for Coe-
lostat

8/4/00

3/4/00

Ono Case

Ono Case
Serra &J Tintero

Stsam Ship Co

Liverpool.

One Caso

Ono Case
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Memorandum respecting the mounting of

8 inch Visual Equatorial.

PILLAR.
The Pillar is made in 2 parts bolted together with an

Azimuthal adjustment between the two. (Azimuthal adjustment
is in box No 2).

The door in the lower pillar shoAd face South.
The upper pillar has upon it on the South side a number of
holes for bolting on the elevating screw of Polar Axis. This
will determine its position 7 & S.

Case No I.
As will he seen by the Adtice notes, this contains the
whole of the Equatorial Head. It requires to be unpacked

Equatorial	 carefully.

	

Head	 Place the whole box with the side marked wthis
side up" uppermost, and then the two sides of the box can
be unscrewed completely off exposing the Equatorial Mead
which is bolted down to the bottom of the box and can then
readily be unpacked.	 e

me Equatorial Fead can then be lifted bodily in one

Elevating	 piece up upen the pillar and bolted to same, and the eleva-

screw ting  serew (in Case No 2) can be attached.
It will be then seen that for the purposes of transit

wooden bloeks have been placed between the square flange
at upper end of Polar Axis and the frame, and z,t pair of

Polar	 bolts holding down this same flange to frame. These should

	

Axis	 be removed when the Axis will c.,rop slightly down upen its
own bearings.

It wi , 1 also be seen that the Clock Worm has
been removed and taken out of gear from the sector or arc,

Clock	 for the purpose of safe transit It is better that this
Worm

	

	 should not be re-geared until the whole instrument is erec-
ted.

Case No 2.
In this case will be found the Cross Headi of the Polar
Axis; the Declination Axis, Declination Circle with its
clamp &c. &c., which may now bériffed on árid bolted to

Centre part the top flange of the Polar Axis.
of Tub	 The centre portion of the tabe is also in this same

esse and attached in its position on the Declination Axis.
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Page 2.

Memorandum for mounting
8" Visual Equatorial.

Case No 3.

In this case will be found the two end portions of the
telescope tube which can then be attached.	 No difficulty
will be found in ascertaining the right positions for
these as the flanges have been carefully marked, and the
various microscope readers, finder &c,can then all be at-
tached.

When the whole of the instrument has been puf togethr
and put in fair h lance the important points to be obser-
ved are the following :-

(a) The gearing of the AR escrew.	 It will be observed
that this AR screw is mounted upon an iron plate bolted to
the Head, and there are screws supplied for tightening
this, arid also screws for pushing up this plato carrying
the screw into gear with the sector or arc. By means of

ufes„,„.., these the sçoim can be properly geared, care being taken
that the plate i advanced equally at both ende.

When properly geared the s£-,rew should turn perfectly ,e-,---
freely with the fingers and yetniave no perceptible "loss„.

The gearing between this screw & the clock has been
left in its place .

During the operatidin of gearing the worm into the
sector care should be taken that the upper bearing shaft
which connects the screw to the clock, and also the little
collar which joins together the two portions of that shaft
should be left free so that this shaft may not be straineó
in any way; in like manner when any adjustment has to be
made in the inclination of the Polar Axis these particular
parts should be left free, but as soon as the axis has been
set at its right angle and the screw shaft properly geared
these portinns may be clamped.
Anti-friction Roller of Polar Axis.

'eórews are sufflied for- the purpose of bringing
this roller up into sufficient contact with the Axis to
lift a considerable portion of the weight.

The exact positions of these screws is best ascertain-
ed when the telescope is completely erected and pointed to
a star. If the screws be advanced too far by the very
smallest quantity the telescope becomes unsteady. By slack-
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ening back the screws then a small quantity, the Polar Axis
will rest upon the bearing with sufficient weight to ensure
steadiness, arid will have so much weight upon its roller as
to ensure freedom of action

Wrenehes
capatan
bara

Sliding
Balance

weight
Spectroscope

balance
weight

In case No 2 will be found wrenches or spanners, and cap-
stan bars for working all the various screws of the instru-
ment; no other tool is required except a screw driver.

It will be observed that a heavy balance weight on
a screwed shaft has been applied to the telescope. This
weight will vary in its position accoraing to circumstances.

Por a great difference of weight such as the application
of the Spectroscope, an independent weight has been hung
upon a stud at the eye-end.	 When the Spectroscope is
attached to the tube this weight may be removeu altogether;
when not using the Spectroseope the weight is attachea.

The sliding weight on the screw can then be used for
final adjustment of balance

Object Glass
Case No 9.

The object glass will be found in this case and is supplied
with a set of levelling screws for attachment to the tube.
These screws were adjusted as far as possible before the
instrument left Dublin but no doubt they will require final
adjustment when re-erected.



Sent to  The Direotor of

The Astronomical ObservatorY

Ladrid

PARTICULARS.
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ADVICE OF GOODS.

SIR HOWARD GRUBB,
RATHMINES,

/4A tO0 mAx

NUMBER ANO
DESCRIPTION OF
	

Dow SENT,
PARCELS.

(Mus:
57, RATHMINES-ROAD

gods ntralt
To

OBSERVATORY
ARD

A STRONOMICAL WORK 3
BY

OBSERVATORY-LANE,
RATH MINES.

DATE
MARK,	 OF

DISPATCH.

Dublin,

Equatorial head for	 inch
escope with clock work complote.
Polar axis,	 circles, AR se:rew
AR sector, anti-friction arrnge-
ment for P Axis. Clearing plate
Slioing countf .;r . oise weight for
tube. Ono leu Ktlanso ueight
for .74ictroscope.

Cross Veao.
rec/ination axis.
Tee*e/tnettln eirele.
Centrü casting l or ube.
Pecln clampk recln slow ,otion
antl slow r2otion arm.
A box conaining oleving screw
A bracket ',k 4 Elzone b(.1t:s for
the pillar.
AR quick notion whoel	 pinion.
4 long bol l;s lor Cross lieelL
Cloc. shackle. Cloc. winoing
handle. Azimuthal adjustment
screw	 framo.
rrour 5Ath screws A washers for
pillare.

r2
our :..)/bth screws & ztshors for

fastening Equatori-1 heao to
top part of pillar.

AR clarp coro 3.uties
4 spz%nnure.
8 ctirstan bars.

ti/Von

Ono Case
Per

City of Publin

te ari

One Cate	 'acket

to the

"Serra A Tintore“

nteam Shir Co

Liverpool



Ono CaseA/00

Ono :1,-.se.5,14/00

Ono Caso,

Orte Case

Ono Cae

1/4/00 Ono -1
Pillar

Ono L.L.
Pillar

ADVICE OF GOODS.AP

offius:
57, RATHMINES-ROAD,

oabs entrance
TO

OBSERVATORY
AND

ASTRO:,.ZOMICAL WORKS'
BY

OBSERVATORY-LANE,
RATHMINES.

From

SIR HOWARD GRLIEB,
RATHMINES.

Dublin,  20/4

Sent to the T) ir-e otor GI

he LaUrie Observatory

Madrid
I£430	 tux

DATE NUMBER AND
M AR K.	 OF

DISPATCH.
DESCRIPTION OF

PARCELS.
How SENT, PARTICULARS.

2 Countecpois loh(' Aeights
for end of teclinatif,n. axis.

'or part of stana

cf

. :Llch visual obj:)ct g,..L_ss in
coll with 3 tjuing
;(31z..ed in cerner of box.

OL ZtI complote with
tiun of 3 irc
Gne p;..trcel c(.,n,:,,nin2: 2 Luuble

plutes ;indes
One parc yl_ contaning 5 uuublu

r1403
I packe-,, e .! "Evw-,,r" isuuhru. u-
tic Snup nhot	 A.ates

uf	 ,

tic moäium	 plates.
o f "72-;4.V.;en	 17aLnuright

urUinaj.7	 pLttos.

3 ulck 4üighL for t-;:oelotat

8 inch plano mirrar packeu in
Insiuu co..3 foi Co-

lostat

Per

	o2. 	4h2in

	

team	 (30

To	 the

Serra er. Tim.;ore

Steam nip Co

Livorpoul.



Telegrams: " GRUBB, RATHMINES, DUBLIN."

Telephone No. 1024.

Offires:
57 RATHMINES-ROA

boas entranct
TO

OBSERVATORY
ABU

ASTRONOMIOAL WORKS
BY

OBSERVATORY LANE,
RATHM INES.

—o—

-get entoran bum.

T(Monsieur 1. IniguezFront

SIR HOWARD GRUBB, ERS.,

RATHMINES.

Dublin, 	 21 14 11q00 

he Director of Madrid Observatory

Maurid

Sir,

Sir Howar. Grubb has asked me to endlose herewith
advice notes s k!owing the contents of the cases which have
now been dispatched to Bilbao to the care of Don Meliton
Zulaica, Agent de Aouanas wo will receive in a aay or two
advice of the number of cases, marks, ecc, ecc, which I posteu
to him yesterday.

Sir Poward had a good examination of the
spectroscope yesterday ana finally aüjustea it, so this
will go by the next boat which we understand will leave
about the Ist May from Liverpool.

Your two kind letters of the Ibth havo just
arrived for Which I am desired to thank you anu to say thab
answersx will be sent as soon as possible.

Yours faithfully,
F. E. Lada.

Secretary.

1-e„ —



p,R GR%

RATHMINES,	 .11

DUBLIN.

Opticat atib fnecbanicat Motte,

2erdof	 April 	 19  00

I Enc.

Dear Sir,

I have now the pleasure to enclose a

Memorandum which may be useful to you in erecting the 8 inch

visual Equatorial which is at present on its way to Madrid

-o-morrow I expect to have from the Shippers the

certificate of origin and the Bilis of Lading which I shall

forward to you without any delay.

I took it upon my own responsibility to maure

the cases for £500 as far as Bilbao; the cost of this is

very small only about £4.



Telegrams: " GRUB E , RATRMINES, DUBLIN.-

Telephone No. 1024.

Offirm:

57 RATHMINES-ROAD.

eilaSeStOIBU
TO

OBSERVATORY
ANI

ASTRONOMICAL WORKS
BY

OBSERVATORY LANE,
RATHMINES.

getemorcinbum.

To  Monsieur F.  Iniguez.

Ehe Director of the

Fmm

SIR HOWARD GRUBB,

RATH MINES.

Dublin,  25/4/1900
Astronomical Observatory Madrid

Dear Sir,

I have now the pleasure to endlose the

"certif'e_	 n-igin" which I received this morning from

the Shippers, and also a copy of the Bill of Lading of the

IO cases & 2 cast iron pillars. By this same post a copy

of the Bin_ of Lading will be sent to Sr,Don Meliton Zulaica

at Bilbao. Trusting all will arrive in good order and in

good time.

Yours faithfully

Fred. E. Ladd
Secretary.



" pD creu‘s,

RATHNIINES,

DUBLIN.

Cencal anb (Derbankilt 3Xaorhe,

	

27t4f	 April 	19 00

Monsiel,Ir F. Iniguez.

The Director of

The Madrid Observatory.

Dear Sir,

According to instructions received from

the Shipping Agents it appeared necessary that we should

ship all the instruments, both for your Observatory and for

the IrishExpedition, from Dublin this day, and consequently

by using the most strenuous exertions and working our men

late at night, &c., &c., we have managed to get all comple-

ted, and I am glad to be able to teil you thaL I think

	every part is very saGisfactory.	 The Spectróscope per-

forms with beautiful definition, and all portions of the-

photographic Equatorial that I understand to be necessary

for the eclipse work, ara complete, and we are just now

engaged in closing the last of the cases with a view of

dispatching from Dublin this evening, but unhappily we

have again met with a disappointment for we have a telegram

from the Shipping Agents in Liverpool to say that the

steamer "Nina" is to be delayed 4 days in her departure and

1



will not now be due in Bilbao until the I2th May. It is very

disappointing after our exertions to find that the cases

will be 4 days lying idle waiting for the steamer, and I am
144164"

just ne making enquiries to see it ti if it be possible

to get some other Shipping Company that will have a steamer

sailing earlier.

4pm.	 Since writing aboye I have been in the town making

enquiries at the various Shipping Agencies, and so far

not found that there is any other company which we could

avail ourselves of.	 It appears that this Company , the

"Serra ;Pe Tintore" Steamship Co, seno their vessels first
P
	 2,	 1/

of all to Aviles and then to Gijon and possibly after that

to a third Port before reaching Bilbao, and there are no

steamers directly from Liverpool to Bilbao.

Our local shipping CorrIpany (The City of Dublin Steam

Packet Company) have telegraphed to Liverpool to ascertain

more exactly particulars about these boats but up to the

time of writing no answer has been received. It would

appear therefore that we cannot do better than send the

cases as before.

The "Serra Sc "Tintare" Company suggested that we

should send the goods to one of the Ports which their

vessels touch at before they reach Bilbao, but 1 fear that



this would lead to further complications as your AgenteSr,

Don Meliton Zulaica is at Bilbao; however,_.221212_e_rp-

ceive orders from youto the contrary,we will send the

cages in exactly the same way as before, but if you see

any possibilitv of sending them by any quicker route, or

that you desire any change to be made, pisase send me a

telegram as soon as possible after this Letter reaches you,

and 1 will carry out whatever instructions you give. So far

as r can seo, however, we cannot do better than adhere to

the former mode of consignment.

I note from your letter just received that you

desire my son to go and help in the erection of the Equa-

torials. I will enquire what way he had best travel, but

as far as I can see at present it would be best for him to

travel by the "Sud Express", leaving paris on the evening

of the IIth May so that he would be with you on the night

of the I2th or I3th,	 The rest of our party propose travel-

ling by the "Sud Express" which leaves Paris on the 2Ist,

arriving at Madrid on the night of the 22nd, and I suppose

at Placeneia on the morning of the 24th, so by this means

my son's services will be available to you for about 10 days

before we arrive.	 Perhaps in writing again you woulä say

what Hotel in Madrid you would recommend to us.
Perhaps the heaviest parts of the whole Equatorials are

the cast iron pillars, and if you aesire it I should think
it would not be necessary t2/take these to Placencia and that
wooden structures could be rected for whieh I could send
you a design which would amply suffice for the temporary
Installation.

"2g,



st, >FC D Grit/4,

0
>2'

RATHMINES, •

«e
DUBLIN.

Optical anb tnecbanical Worke,

28th  of	 April 	 /90

Monsieur F. inigues.

me Director of

The Madrid Observatory.

Dear Sir,

since writing you last night we have

had several telegrams frmn•the shipping companies which

we find rather difficult t derstand, but according to

the information received from our local shiiping co here

it would appear that there is a vessel starting on Tuesday

next the Ist May from Liverpool for Bilbao although we had

contrary information from another quarter; however, in

order thStruleassiklit no possible opportunity may be lost

we are sending off everything to Liverpool in time for this

boat and it is probable I will send my son over to Liver-

po ' nn Wonday night in order that he may personally see

that these cases are transferred from the one vessel to the

other safely and in good time.	 I do hope that the news

that we have heard that this ves el is to start on Tuesday

is true as it will give quite 3 or 4 days additional time

for the erection of the instrumenta at Blasencia.	 This
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Consignment to you will now complete evervthing that know

of as being required for the Eclipse, and some matters even

that will proely not be wanted but that you will use after-

wards.	 Full particulars will be sent you of the contents

of the cases in a few days.

You will have seen from my letter of yesterdate

that I propose to send my son so that he will have rather

more than a week with you, and I hope that he will be of

considerable service to you as, although he is young, and

only a year or so at the business, he has seen these instru-

ments made	 finished and is intimately acquainted with

everv part, and I think will save ruch time of your people

in the erecting: he can speak a little French so 1 hope

ladopee will be able to get on with your staff.

I van assure you that I have done everything in my

power to ensure the prompt anc i careful delivery of these

instruments, but it was only by putting other work aside

for the time that I was able to put almost my whole staff

upen this work	 get all done in time, and 1 trust that

you staff may be abte to get good resulta at the Eclipse.

In the sale vessel we are sending a large consignment

of things for our Irish Expedition but these cases have all

been markeä in a totally different manner, the marks are

in red and consist of a G in a circle thus o besides
which we put a distinctive card on each case to show that
they belong to the Irish Commission; this is 1 think in
accordance with your ideas.

Y71-"-7



4),

,0 /00

ADVICE OF GOODS.

FrOm,

SIR HOWARD GRUBB,
FIATHAIHNIES.

Dublin,  30 VI 	 189

Sent to  pons.  17 . iniguez

The Pirector of

The Eaoriu Obser\ratury.

Offias:
57, RATHMINES-ROAD,

ecobs entrance
TO

OBSERVATORY
ANO

ASTRONOMICAL WORK3
BY

OBSERVATORY-LANE,
RATH MINES.

PARTICULARS.
DATE

MARK.	 OF
CoSPATCH.

NUMBER ANO
DESCRIPTION OF

PARCELS.
How SENT,

Cros Heact. PecIn AXi3, Peeln
circle, Decla clamp, P)ee l n slow
motiun	 jec, complete.
In separate compartment. Eleva-
tig scres fur ol.r axis.
4 lung stuos for counterpoise
eigkì on Crosa Eead.

Whe 1	 piniun to! . Ah quick mo-
tion.
4 apanner •	 pougor bare.
4 abone bolts.
hanule. Sector wincling
AR clamp thimble ,v1 coro.
2 AR core gutes.
Slioing balance seight fu l _ube.
Small balance 'ifht for uppe
ce ,ld t) 1;,:ibe to balance when prism
"is not in use.
Azimuthal adjusting fri.tme.
4 scress for joining the tso
pillars.
4 screw for top of pillar
clock shackle.

Per

City of D.4blin

Steam
Packet Company

To

The

'Serra"	 "Tintor

S. S. Company

for

transmission

to rilbao

per	 E4atoria1 reau for photo tul-
their	 1 esccee with elock ork, Russell

1

S. Ship. "Nina control juc copTlüte.
Polar axis, AR sector, Ar cir-
cles, anti-frictiun arrangeent

Ifor Pol:.r :Lxla. 3:e.

Ore rase

Ore Case



Ono cuse

Orto Case

Orte Case

Pilbao
1

er thei,
1

xXXXxx

"Iina"

ADVICE OF GOODS.

has:
57, RATHMINES-ROAD.

eoobs Attraita
TO

OBSERVATORY
AND

ASTRONOMICAL WORKS
BY

OBSERVATORY-LANE,
RATHMINES.

From

SIR HOWARD GRUBB,

RATH MIN ES.

30/4/00
	

189

Sent to  ViOns	 Iniguez.

rie Pirector of

The Mauriu Observory

DATE	 NUMBER ANO

OF	 DESCRIPTION OF

PARCELS.
How SENT, PARTICULARS.

Orte Case 2 pieces of tLloseope tubo für
dinh. photo Obj-g1&.
Teloscopo vihe in uno pioco für

Inch	 uicìer Obj-glass.
7inaer of 2 inch upertT4re with
eye-piece	 wiro plte cümplete.

3( /4/o

Per

City of rublin

Steum Packet

to	 the

Serru

S.Shi 	 Co

Livorrool

for
transmissioe

toi

1c)

Decln verniers.
lamp for

recln circle.
icroscope	 ro	 or for L oc

with lz,tmp,	 eye-piece	 supports.
Screw lcr	 irI	 bulanoo	 weight	 •
i'orqn clamp hancile	 Pecln slow

,ion
lip	 'GuT, 	;;; steo l 	 bar for aLtuch-

uont of rpo“foscopo.
fig of 6 custings,	 one lor eyc-

9no	 aro	 ono	 jor	 e,no	 Gi	 . ubes
One .._;upport for 2 inch Finuer

cz,z, for	 incL obj-gl-ss
cup for d inch obj-glss

icronf-Ixr hft ch	 pjL c..
"Cuide r"	 telescope.
reoch piece für	 inch photo

telescope.

3 counerpoise weights für the
ecln uxis

weights.

r, inc:. ioublet lens, tubo, camera
nu supports.
hree 7?x3" double ori. sliues

• ne 4 "x3" uOuble wirk sliue.
ocul plane shutter for loublet

4 dozen 4"x5e Sanuell pl.. tes
oezen 7Jä-"xJ" 	 ..	 ..	 ..
voxen 4 14"x" Sanoell ty.iple

outoa platos
4 oozen "Eciwaras" 4 "x32,,.., plates
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Ono cast
iron pillar

One caet
iron pillar

To the

Serra !: !7intoru

57.S.Company
Liveymool

eor
Transrlission

to

Pilbao

pur

their	 Ship

ADVICE OF GOODS.

(Mus:
57, RATHMINES-ROAD,

Front

SIR HOWARD GRUBE,
RATHMINES,

	  1893e/4rnoo

Sent to 	
I,ions 7 •	 Inigues

ThU . Di raa-11,0-r-

The ?aurio Observatory 

oobs fittrance
TO

OBSERVATORY
AND

ASTRONOMICAL WORM

OBSERVATORY-LANE,
RATHMINES.

DATE NUMBER ANO
MARK.	 OF

DISPATCH.
DESCRIPTION OF

PARCELS.

How SENT, PARTICULARS.

One Case Per

Cit y of Dublin

Spectroscope "H" puckeu with
its prisms anu eye-pieces	 (4)
in u mahogany polisheo box.

Co

.z. One 8 inch photoraphi2 object
glass in separate in.iiou case
with 3 aäjusting screws.

inch Guider obj-glass in sera-
ratu case viith 3 acja3ting
screws.

Inch obj-glass erin wit it
packuo in separate

insiue case

Top part oi pillar

Lowt.r part oi • pillar



Optical anb inecbanical Morke,

Ist  of	 May 	 19  00

geD
(J,Ie

RATHMINES, •
co

DUBLIN.

Erie.

Monsieur F. Iniguez.

The Director of

The Madrid Observatory.

Dear Sir,

I am glad to be able to teil you

that everything has been dispatched for your eclipse work

by the steamer "Nina" which according to the last acivice

leaves Liverpool to-morrow (Wednesday).	 WO have askeu

/7
the Shippers as before)to procure for us the certificate

of origin which we will send to you as in the case of the

last consignment.

I endlose advice notes which give you the contents of

the cases anä in a few da7s I hope to senä you some memoran-

da respecting the mounting of the instruments.

• 41.
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0141(21 anb Mecbanicat Worhe,

7th  of	 May 	 1900

Monsieur F. Iniguez.

The Director of

me Madrid Observatory.

Dear Sir,

I am greatly obliged by your kind letter

dated from Placencia which I will answer more particularly in a

day or two, meanwhile I hasten to send you a tracing of a rough

design for the wooden pillars such as I would suggest for the

temporary installation of the Equatorials at Piasenela.

You will observe that it is melde up of 4 wooden

vertical posta Wnich can be inserted in the ground, and a sort of

platform on the ground level with stays from that to the top

forming a pyramidal pillar. me idea is that when placed in the

ground it would be possible to load the space between te square

pillar and the outer tapered sides with stones or earth in order

to incAse the weight	 this can be done on at least

3 sides and possibly it would be well to leave the 4th side open

for getting at the clock weight.

1 am much obliged by the Information about the



tents and covering. I gather from what you say that you consider

that we can get accommodation in the hotels ourselves, and that

the covering will only be required for the instruments. Some of

our partv thought that it would be necessary to take tents for

sleeping in on the spot actually, but if you think we can get

sufficient aceommodation in the town perha ps you would be so

good as to take steps to ensure that wo may have rooms ready on

our arrival. Thinking that we might require a tent I sent one

of about 15 feet diameter in the cases last dispatched.

There will probably be one gentleman in addition

to those I mentioned before, (Mr Samuel Geoghegan, Civil Engi-

neer, and a Member of the Council of the Royal Dublin SocietY),

so that oir party will really consist of seven:- my son who leave

here to 7morrow night and expecta to arrive in Madrid on Saturday

night&and 6 of us who leave Paris on the 2Ist arriving in Madrid

on the 22nd.

I hope before my son leaves Londun to hear from

you what Hotel you would recommend us to go to in Madrid.
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Optical aitb fiDecbanicat ZZlorke,

vithof 	 lvtay 	 1900

Monsieur F. Iniguez.

Dear Sir, Ya2,4,7
I wrihte you/t on another sheet on business mattere

This letter you will kindly consider as confiäential.

I myself, and my colleagues here feel that we are greate

indebted to you for all the trouble you have taken to save us

inconvenience, and to put us under the most favourable conditions

for observing the eclipse of the Sun at Plasencia, ana no aoubt

the Societies which we represent will neke suitable acknowledg-

ments of this to you firectly on our return from Spain, but I

should very much desire that the Royal Dublin Society, of which

I am Vice President, should in some way specially mark their

arpreciation of your kindness, and it is my intention when the

proper time arrives, to propose your name as an Honorary rember

of this society; it is a very unusual proceeding for I myself

do not recollect more than one Honorary Member having been made

during the last 20 years, but the circumstances of the present

case are special, and the services which ycu have been able to



render to us are so great that, if pleasing to you, I think they

will not refuse my request.

In order that I may place this in proper form be-

fore the Society I would ask you if you would be so kind as to

prepare for me a little memorandum of your full name, titles and

position, making mention also of any works of a scientific ehar-

acter which have been published in your name.

I would have prefrred to have spoken

to you personally about this but not speaking Spanish and only

in a very small degree understanding French, I feel I could not

express myself intelligibly to you, and therefore I write this

before I g0 te

You need not trouble to reply to this letter but

if before leaving Spain you can favour me with such a memoran-

dum it would facilitate very much my efforts in the direction

I have indicated aboye.

Sinee writing the aboye I have been making en-

quiries ano I find that 3 Honorary Members have been elacted during

the last 20 years. One is the Rev. W.S.Green who eontributed Valuable

services to the Soeiety in connection with the natural history survey

of the fisheries. Another was Prof Mendelejeff of the University of

st Petersburg, and a third not mentioned in the list enclosed was

Professor Helmholtz whose name you are no doubt familiar with, so
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That vou will see that the distinction is only given in

rare cases of eminent services rendered to the Society.

You will also see that there are about 20 official

Honorary members who hold Membership only as long as they

hold their official positions, but the actual number of

created Members now amounts to only 8.	 I shall bring you

a full list of the Members with me butia it is perhaps too

bulky to send by post.

mir
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i4th3f 	 May 	 19  00

Monsieur F. Iniguez.

The Director Of

The Madrid Observatory.

Dear Sir,

I am much obliged by your kind letter of

the IIth and a much relieved to hear that you have received the

first consignment of the goods. I was very anxious about these

until a few days ago when I heard from the Shipip ing Company that

the first vessel had arrived at Bilbao on the 4th, and the second

was almost certain to be there** on the I2th, so i trust that

everything will be intime.

In the absence of any information about the

hotels I told my son to go to the Hotel de Roma but I can quite

understand that in the great press of business which must be

thrown upon your staff at the Observatory just at present, that

Mr Ventosa should have forgotten to write about it.

I will consult with my friends here as to the Hotel

we will go to, and possibly also r may hear from my son before

we leave Ireland as to his experiences of the Hotel de Roma, but



indeed it is not of very great consequenoe to us as we will pro-

bably arrive in Madrid on the night of the 22nd and leave on

the night of the 23rd for Plasencia, unless for some reason you

desire that I should remain longer in Madrid.

I gave instructiOns to my son that he should put

himself altogether under your orders and directions, and to do

everYthing he could to assist in the putting together of your

Installation until we arrive, so in this way you will have his

services for about 10 days and I hope with his knowledge of the

instruments it may shorten and facilitate the erection and some-

what relieve the wor k thrown upon your staff.

With regard to the instruments for our own install-

ation. If they arrive before we get to Madrid, (as I should hope

they would) perhaps you wGuld be gOOd enough to have them sent

on at once to Plasencia and we will, of eourse, defray all expen-

ses as soon as te arrive in Madrid.

I am not sure whether you will unpack your instrument

in Madrid or send them on of once to Plasencia, in which latter

case you will probably also have sent my son on. If this be so

perhaps you would kindly transmit to him the enclosed letter as

I am asking him to write me to Paris any experiences of his that

might be useful to us.

'erleg	 As regards our party:- it has been in-
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creased now by the addition of my friend Mr Geoghegan who is a

Civil Engineeer and a Member of the Council of the Royal Dublin

Society, so that our party now consists of :qm a party of 7 in-

cluding my son; the other 6 arrive together in Madrid en the

22nd.

My friend Mr Gerald Balfour, the chief Government Officer

here in Ireland under the Viceroy kindly gave me a letter of in-

troduction to the Spanish Ambassador in London which I transmitt-

ed to Mr W.E.Wilson (another of our party) who happened to be in

London at the time, and he, and also my son, have been given

letters to the Customs authorities at Irun whiuh 1 hope will

facilitate the passng of our personal baggage.
Thursday

I purpose leaving this nextxEriäae morning the I7th

for London when I will call upon the Spanish Ambassador, get my

passport vised and I hope get a similar letter to the Customs

authorities. I will be in Paris on the Sunday and Monday up to

me time of the starting of the "Sud Express" on Monday evening

and should anything occur about which you would like to comrnuni-

eate to me, a letter or telegram would find me in Paris if direct

ea to me care of "Gaze's Excursion Agent, Rue Scribe, Paris".

ch,
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22nd01	 june 	19  00

Prof F. Iniguez.

rear Prof Iniguez,

Very many thanks for your two kind

letters. I will shortly send you a sketch of the instrument

vou refer to with a description which I think will make it quite

clear, also now that I know the conditions that exist in your

observatory I will be better able to advise you as to your best

course for getting up an efficient Installation for observations

of the Sun.	 You will remember that when I was in Spain you

mentioned to me that you purposed to alter the Coelostat into a

Heliostat but I don't know exactly how this is to be done with-

out some complications. Perhaps whe•v‘ you are next writing me you

would send me a little sketch of what you propose.	 Please note

that the axis in the Coelostat goes round once in 48 hours where-

as in the Heliostat it will go once round in 24 hours; this

however could be easily altered.

As far as 1 know, you woulä desire to convert the
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top of the building into a Solar Physics Observatory senäing

in a beam of light from the Coelostat or Siderostat planted

upon the roof of the building outside; you can then fit up this

room so that it could be darkened and made suitable for spectro-

scoric observations. This certainly appears to me the best use

you could put this room to which otherwise would be useless.

The other points also in your letter with regarä to

the 6 inch obj-glass for solar werk eicc I will answer at the same

time, meanwhile I write to thank you for all your kinäness and

to ask if you could give me any information as to the dispatch

of our instruments from Bilbao for as far as I can learn there

is no advice as yet of their having arriveo in Liverpool. When

next writing perhaps you would teil me if you know when they

were dispatched from Bilbao 8: how?
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IOthof	 July 	19 00

Prof. F. Iniguez,

Dear Prof Iniguez,

I have been away for a few days

find your kind letters of the 27th and 29th of June on my return.

T am sorry that the pamphlet I sent you was not complete

and r now enclose you another one.

I am glad to hear that the Merz Obj-Glass is improved

and j hope you will be able to get it alright with a little fur-

ther adjustment.

New as regards the mounting of the Coelostat in

the yard or court of the Ob ervatory and the solar physics

observatory in the lantern.	 You will of course remember that

in the installing of the Coelostat it is necessary that whatever

instrument or Instruments you desire to use that these must be

mounted upon a carriage which will run upon a circular railroad

the centre of which will co-incide with the centre of the mirror

of the Coelostat; that is the only way it is possible to use the

noelostat for the direction of the beam reflected from the coe-

lostat will vary in its azimuthal direction according to the

declination N or S of the object under observation; in fact
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the condition necessar y to be fulfilled is this:- that the direc-

tion of the beam in a horizontal plane will be the same 
im as if

you were directing a t lescope to that particular object at the

moment of its rising aboye or setting below the horizon, so that

you will see that for every different declination a different

azimuthal direction of the beam will be required, but in every

case it will of course pass through the centre of the mirror.

If you would give me an indication of what kind

of instruments you would desire to use with this coelostat, or

teil me what size of carriage you weuld require to carry this

instrument, I would design for you a circular railroad which wouä

be suitable.	 I suppose you will be using this almost solely

for te Sun and therefore you would not require a 
very wide range

dependent upon the different declinations of the Sun at c_ifferent

times of the year.

Then, as regards the converting of the lantern of the

nbservatory into a Solar Physics Observator y . I see no difficul-

ty in this if you have room for a sufficientl y long 
telescope.

In order that you may have a 3 inch Image of the Sun it

will be necessary that the focus of the telescope should 
be about

30 feet. Will you have room for a telescope of 30 feet focus

on the terrace? If so, what would be the n:ost convenient directin

N, S, E, or W ? for the telescone to he in as respects the

lantern 9	If 1 had this information 1 would design tb_; best 
form
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of Heliostat for you.	 The Heliostat itself will of course have

to be in the open and should have a cover to protect it against

weather when not in use. If I had this information I could

make a design and send you an estimate for all. The photographic

6 inch objective itself of special focus and specially corrected

for photographic rays wold cost £66.

With regard to the instrume nt for observing the Solar

Prominenees.

I am not losing sight of this but it will take a

considerable amount of experimenting before I obtain the best

form, and it will be difficult for me therefore to say exactly

what the price will,be.	 I have lately been examining into the
Zn,- 4c- 4-34U

question of gratings on celluloid which can be obtained at about

a 20th part the cost of the original gratings as supplied by

"Rowland". I have seen some of these and they give most excellent

results and by enploying one such I think I would be able to re-

duce the cost of this instrument to a comparatively small sum,

probably under £20, but I shall certainly keep yoU advised of

this as - pro c	 , for I could not help being struck with the

exquisitely . ealax skies of spain and I have no doubt that the

results you would get there would be equal to if not better than

anything that could be obtained elsewhere.
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1 Enc.

Professor F. Iniguez.

Dear Prof Iniguez,

we have not yet got our cases from

Bilbao and I wrote a short time sine to Senor Don Zulaica asking

him to send the boxes by any steamer at all that would reach

Liverpool or any English port as we are really wanting them

here now.	 I have just had a letter from him which I have a

difficulty in translating but which I understand to mean that

the cases have not yet left Bilbao and that there appears to be

some difficulty in finding a steamer. I enclose you his letter

and mi#ht I trouble you to write to him urging on him the nec-

cssity for sending them forward as it is now nearly two months

since they left Plasencia. If you would do this for me you

would greatly oblige

71"-L-----
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Professor F,

Lear Prof Iniguez,

I •ave just returneu fro London where

I have boen on business for the last week and find your kind

letter of the I9th.

I send you herewith a print off a design for

an instrument which we mate for Prof. Becker of Glasgow, for

the examination and measurement of plates of the same size that

you use. The price of this instrument would be £50, onlyi and I

think it would amply meet your requirements. Of course if you

wanted a more elaborate instrument with scales anü reading micro-

scopes	 we could make it for you, but I think that which I

send you design of will suffice for your requirements.; the

other would "De nearly double the price.

Some little time ago you asked me as to how

your account stands. On looking into it I find that you owe me

very little. From the enclosed account which includes everything

you will see that you owe me £14. 4. 6ä, while 1 think you have
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a bill against me or at least against our Eclipse Committee for

sorne railway freights and charges to Plasencia which I shall

be glad to have fror- you as soon as possible as I - desire now to-

make up the accounts of the Eclipse Coml nlittee.

In a former leter or le,ters I mentioned the price

of various other pieces of apparatus you spoke of, viz:- a 6 inch

sppcial focus object glass, price £66, and a Heliostat according

to whichever design you select, £100, or £150. I think this

will give you the information you require.

I have been so bus y about other matters I have not

?leer abTe as yet to put together	 try the instrument for obser-

ving the sólar nrominences, but you may be assured when I get

any results I shall let you know immediately. I fear the season

is so far advanced now I will not be able co do much before-the

Spring as the SJtn gots so very low in these latitudes in the

winter.

T have to return you my very best thanks for the copy

of tha publication on the Solar Eclipse, and for the photographs

which I shall distribute to the Members of the Eclipse Committee.

As regaras the affair of the decoration. I have not

had any news lately. I suspect that the elections here ana the

change of ambassadors in Sain, and the change also I hear of

your Ministry will all delay matters still further.
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Professor F. Iniguez.

Lear Professor Iniguez,

I just write a une to

apologise for not having answered your letter of the I5th

of Nov befére.

I am making enquiries and will let you know very soon

the particulars you ask for, but just at this present time,

before the Xmas holidays,it is very difficult to get the

shipping Companies to attend to anything; shortly after

Xmas however I hope to write you fully.

I have to thank you for the additional order

for the measuring machine which has been put in hands.

Would you allow me to convey to you my best wishes

for the Xmas season and for the coming New Year, ana I will

ask you to couvey also my kind wishes and those of my son

to all your Staff whom we met at Plasencia, an occasion of

which we retain very pleasant memories.
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le Directeur de l'Observatoire

OctoberI9th

<
cr

8	 2

0
°„,
t,	 °
°

ÜffiEa
57, RATHMINES • ROAD-

&uns litttrance
TO

OBSERVATORY ASTRONOMICAL WORKS,
BY

OBSERVATORY-LANE, RATHMINES.

Ceithnatt
FROM

SIR HOWARD GRUBB,
ASTRONOMICAL INSTRUMENT MAKER.

To the British and Coloniai, Gertnan, Austro-Hungarian, Belgien, Russtan, Mexican, ¡tallan, and Spanish
Governments, and to the Principal Public and Private Observatories of Great Britain and Colon/es,

DUBLIN.

GOLD MEDAL, PARIS EXHIBITION, 1867.
CUNNINGHAM GOLD MEDAL, 1881.

HIGHEST AWARDS A T ALL F XHIBITIONS TO

WHICH EXHIBUD WERE SENT.

Packing an? Delirerr in Dublin charged 5 per
met. Mechanical, and 2 per cent. Optictel Goods.

Cases rar India, &c., extra.
Yo allowance for returned Empties.
All Optical Werk must be tested beehre leaving

the Works in Dublin. MADRI D.

propost to ,ttpleg

(A) .

A portable Equatorial instrument of the general

character of that figueed on page 8 of catalogue

1899, of very strong and rigid construction

carrying a photographic telescope of 8 inches

in aperture and about 80 inches in focus, fully

equipped for taking celestial photographs.

All details as to tube, breech piece,

being modelled after the design of the Inter-

national Survey telescopes and supplied with two

metallic dark frames.

Also supplied with a "Guiding" teles-

cope of 6 inches in aperture, furnished with a

micrometer breech piece and all appliances on

the same general design as those of the Inter-

national Survey telescopes.

The clock work to be of the best con-

struction	 supplied with electrical control on



Estimate (A). ccntinued.

the system of Mr,Russell cf Sydney.

The whole of the abo ye to be of

the best workmanship and materials and deli-

yered at my Works for the sum of

SIX HUNDRED AND TWENTY FIVE POUNDS.



SEXLM
57, RATHMINES-ROAD.

6- G rge Entrante
TO

OBSERVATORY ASTRONOMICAL %S'ORKS,
BY

OBSERVATORY-LANE, RATHMINES.

GOLD MEDAL, PARIS EXHIBITION, 1867.
CUNNINGHAM GOLD MEDAL, 1881.

eeitimatt
FROM

SIR HOWARD GRUBB,
ASTRONOMICAL INSTRUMENT MAKER,

To the British und Colonial, German, Austro-Hungarian, Belgien, Russian, Mexican, ¡tallan. and Spanish
Covernments, und to the Principal Public and Private Observatories of Great Britain and Colonies,

DUBLIN.

HIGHEST AWARDS AT ALL EXHIBITIONS TO
WHIGH EXHIBITS WERE SENT.

Packina and Delivery in Dublin charged O per
,en(. dtechanical, and 2,4 per cent. 0Otical Good,.

Tin-lined Cases for India, ete., extra.
No allowance oc retumed Empties.
Áll Optical Work must be tested be/ore leaving

tim: Works in Didnin.

19th
	

October
	

irs79

Le Directeur de l'Observatoire

MADRI D.

ui
2

E propost to ,ittppli,1

O	 O
ed

(B).

O

8
O
CA A 6 inch Photographic Doublet len of
CA

similar construction to that with which the

photograph (Plate 11) in my catalogue 1899 was

taken; suitable for taking pictures with a

larger angular field than could be obtained

with the 8 inch mentioned in Estimate (A); fur-

nished with a camera, dark slides, and all the

necessary attachments for attaching to the tel-
8

escope of estimate (A).

3

	

	 The above of best materials & war k-

manship and delivered at my Works for the sum of

ONE HUNDRED & THIRTY FIVE POUNDS STERLING.

Additional breech piece for converting the

6 inch "guiding" telescope into an ordinary

visual teleséope, suitable for micrometer work

with position circle, clamps &c.

Delivered. at my Works for the sum of

TWENTY POUNDS STERLING.

o



Optical anb (NCankill IlUorlw,

I9th  pf	 October 	18 99

ezo„Nr( 0 GFklee

÷	 As

..42,	 RATHMINE8,

DUBLIN.

Signor. F. Iniguez.

The Director of

The Astronomical Ohservatory. MADRI D.

Dear Sir,

attention and use my best endeavours to meet your require-

ments in every way.

You ask me now for an estimate for an 8 inch

Photographie Equatorial of a portable form.

I have carefully considered this matter and I

would recommend that you should have for the Equatorial

itself, one similar in construetion to that which you re-

quire for the visual telescope, the general form of which

is shown on page 8 of the catalogue, and some details of

In reply to your kind letter of the

I4th inst. I beg to express my congratulations that your

Government have voted the money for your astronomical equip

ment, and I would take the opportunity of saying that to

any work you entrust to my charge I shall give my personal

1

•



Page 2.

which you will better be able to understand by the drawings

which I herewith enclose. I should mention however that

these drawings have not been specially prepared for your

work, they are in fact drawings of a telescope which I

erected lately at Paisley in Sco#land, and we are at pre-

sent of work making some improvenents on this design more

espeeially with regard to obtaining greater accuracy in

the clock movement with a view to these instruments being

used für photograrhy. We are introducing a toothed sector

or are of longer radius whidh we find of very great advanteee

and altogether we are re-modelling this instrument to bring

Lt more in accordance with the very latest instruments which

we have made für the International Photographie Survey.

I send however these drawings as giving a

general iea of the construction of the instrument, and will

be prepared to send you perfect drawings when the new des-

igne are complete.

To adapt this teleseope für photographic work it

would be necessary to apply electrice/ control to the clock

which in this case I would probably carry out on Mr,Russelle

system, some deitils of which are shown on the drawing (B).

It will also be necessary to attach to the photo-

graphic telescope(Of 8 inehes aperturee) a visual telescope

as a "guider", and this should be of about 6 inches apertura

1

•
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I would recommend that the focus of both these telescopes

should be about 80 inches whieh gives the usual proportion

of aperture to focus for photographic object glasses, viz:-

I0 to I.

This 6 inch visual breech piece should be supplied

at its breech end, or eye-ond, with a micrometer arrange-

ment carried upon slipping pieces in both directions, pre-

cisel y similar but smaller than those supplied to the Inter-

national Photographie Surveyy telescopes; and the 8 inch

photographic telescope should be supplied with all the

requisite arrangements for aecurate focussing, orientation,

recording (tc exactly similar to the International Photo-

graphie Survey Telescopest but proportionate in size.

This Installation so far as I have described it

would form, I consider, the minimum of what would be requi-

red, and for this I gave an estimate on form (A) enclosed.

As, however, this instrument will not be usedtof

course for the same purpose (mapping) as those of the Inter-

national Survery telesupes, you would probably desire to

have the means of taking photographs embracing a larger

angular field than is possible with this clase of object-

-glass. I mean that you would like probably to be able to

take photographs of the same character as that which is
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illustuated in my catalogue (Plate II) in which the field

is more than double that of the International Survey teles-____

copes. You will observe / on examination of this gplate/that

the definition of the stars is exquisitely good almost up

to the edge of the field, and since making the objective

with which this photograph was taken we have still further

improved the construction, arid can guarantee even better

resulte still.

I would Xkle£Agrle therefore suggest for your

consideration whether it would not be well to mount upon

the same instrument, a third telescope carrying a 6 inch

photographic Doublet lene of this construction with the

necessary camera, dark sliées Zec fc4taking such plates.

The Equatorial I supply will be amply strong for this

purpose, in fact that which we lately put up at Paisley

carnes 3 auch instruments, the visual telescope being 10

inches aperture and about 12 feet focus, so that your in-

strument would be arply sufficient to carry this photograph-

ic doublet lene as well as the 8 inch photographic telescope

and 6 inch "guiderm.
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I would also suggest that there be supplied for the 6 inch

"guider" an ordinary visual breech piece such as we will-

supply to your 8 inch visual telescope, but of correspond-

ing size in case you may desire at some time to use this

6 inch telescope for visual ohservations, and for which it

would be well suited; the breech pieces would be made inter-

changeable.	 I have, therefore, on a supplementar y esti-

mate form (B) given you an additional price for supplying

a 6 inch photographic Doublet with its camera and all

accessories, and the additional visual breech piece should

you think it necessary.

If I understand you correctly, you

now desire to have the instruments mentioned in your earlie

letters, and in addition an 8 inch photographic telescope

& Equatorial the estimate for which I now send, and that

all this work should be done in good time to enable you to

use the Instruments for the coming Eclipse in May 1900.

I would ask your permission to point out that the time

for getting the work executed will be extremely short, and

that under the circumstances it will be necessary for me

to use great exertions and probably to work the men in my

workshops at night as well as day so as to have all done

in good time; therefore 1 would ask you as soon as poss-

4*.
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ible to let me know definitely exactly what you desire to

have.	 One of the great delays sometimes in this work

is the obtaining of the optical glass necessary for making

the object glasses. Fortunately I have optical glass in my

possession out of which I could make one 8 inch object glass

arid a 6 inch for the "guider" but I have not sufficient

to make the second 8 inch obj-glass and this I would have

to order from the glass makers. Kindly let me know as soon

as you possibly can whether two 8 inch obj-glases will be

required. With a view to saving time I have already sent

enquiries to Paris about the optical glass and when I get

your answer I would telegraph to have these put in hands at

once; it is only by the greatest possible exertions that

the work can be executed in time. If you should require

an objective prism I will also have to order the glass for

this.

In a very few days I hope to

be able to send you particulars of at least some of the in-

struments we propose to make specially for the Eclipse,

meanwhile I desire to thank you for the information you so

kindly gave me in the postscript of your letter which I rei
to Our Committee yesterday. We are very much obliged to

you for this and thank you in anticipation for the further

Information which you propose o send us.

47,
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Daramona.

Oct 20th 1899.

vv-/_ vt7L'zd6t-x

Ä--	 Slizzez2 7-2 tse

Dear Dr,Stoney,

I am thjnking of going out to Spain

or Algiers next May to see the Eclipse and I thought of

getting an instrument made on the following unes. I wish

to get a complete photographic record of the srectrum of

the solar atmosphere from the "Flash" region at the base,

and then upwards into the higher region. I think lt would
be

be most important to akix able to compare the bright unes

of tMe"flash" not only with the spectrum of the edge of the

photosphere, but also with the spectrum of the regions whidn

lie aboye the "Flash" layer.	 I propose to throw an Image

of the Sun of say 4 inches diameter on the slit of a large

grating spectroscope, and matead of tue Coelostat being

rated to keer the edge of the solar image on the slit, I

would have it rated to keep the edge of the advancing side

of the dark moon. The slit would be made very short, in

fact like a pin hole. The spectrum would thus be a yery

thin streak, and this would be received on the photographic

plato. This plato is to be moved by clock-work across the
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streak of the spectrum during the time of totality.	 The

result will be that you will get a broad photograph of the

spectrum on the plate which will give the ordinary solar

spectrum at tue bottom of the "Flash", and aho ye it the

spectrum of the upper regions. 	 There would be a pin

hole in the camera near one edge of the plate, and this

hole would be opened and shut every half second by a pendu..

lum. This would make a row of dots on the plate which would

enable me to know afterwards the time the "Flash" lasted,

or the height the edge of the Moon had advanced abo ye the

photosphere, &c., &o.,

I would be greatly obliged I you will teil me if you

think such an instrument would work. I would much like to

have your opinion about it.

Yours very sincerely,

s/d W.E.Wilson.
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(4).	
LP- aa-s-c,

Automatic ehlarrinr	 t,I(J" 1.12C .th

long focun objectives (14o 2) for rraduatinr

exposure of different iones of the Corona

supplied	 eloel	 arrancement 	 	 It). O. 0
/24.14—

(.5).
-pectrosc4	 lonr s'it

focus .0.(1 forminr imaro of 2LIn on n/t, , ount-

ed as a Polar t'lenc pe with optical plane in

front; supplied wit* 2 compound prisms and

photorrarhic camera
	 C40. O. 0
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spectra of the different leVe rs of the

"Flash" area, es figure in dosign (2D). Sur-

rlied with a compouno reflectinr priam avail-

able fr a v.eneil of lirht of 41 taches in

oiameter 	 £I30. O. 0

pencil o licht of 2 inehen diameter 	 100. O. O

Polar Telescope of 4 inche aperture

supp/ied with silver on Ilses optieal pinne

con' loto in box as per diarram (Z) 	
	

g40. O. 0
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Descretion of apParatus

Whi/e t'e apraratus de8c 7 ibea	 'r Wilson sera ad-

mirahlv suited fo 7 reisterin r- the spectra of the 'tlash"

laver as comrareu with other zones of the norona, the fo/17

owinr arraratus has been d•vised to attempt if possible to

uifferentiate hetween the spectra of the upper and lower

lavers of the " I'lash" arca.

An imago of the < 7 un of about 16 inches çiametec is

forme° o- th' 1.ane of th . nlit spe.ctroscore, which u 1 lt

-13 ah ut one Inch in hei ht.	 Assumine- Le "Flash" laver

to he in thteknoss = I/i000ths pz.rt of the	 diameter,

i e the ( e,t re of ,he alit he r/ased tangentiallv on the

lower laver th , ec, rot:., wi l l about °rosa the higher laver

same.

In the for of spect7oscope figurea whic has the back

sturface of the piarl silverea, the spectra can be thrown
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planes placed at	 derrees uo each other ano firureo at
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en a prismatic ove-piece	 whieh it can he viewed with
•

the ove at any tiro c	 Lng exposure.

A slioinr diaphrar with a paral/elogram cut
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and forwards by c l ockwork in front of the slit at such a

rate an will h fond best to rive the necessacv exrdsure.

As the slioinr einrhram is Oraw- to ene aide or the uther

it gradually shutn off the Image 0 4 the nrectra fro-mne

of the rl.es am) °renn the other to its full.
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thG extreme end of the stroke that rhoto wLic is not beinr
A

exposed is shifteO fo rward a cc,rtain definite quantity

brin-in-7	 into rosiA‘n for the next rhoto.

The result is a succession of rhotos of the spectrum, the

Ist, rõ, th	 lth beinr on one plato und the 2nO, 4th (ith

th en the ether.

If now the edle of the don be kort on the slit

nn 0 4-*	 little central finder	 motions)

at sozne instantthe sreetrum photograrhed muGt rerresent thc

lower /aver of the "Flash" circa in the centre, am) tL ,_: uver

laver at top	 hottom.



Optical anb Mecbanical Mode,

28th  of 	 October 	18 	 99

ofiue

RATHMINEB,e
DUBLIN.

Monsieur F. Iniguez.

Director of

The Madrid Observatory.

Dear Sir,

I have tc thank you, both from myself

and in the name of our Committee, for your kindness i

sending me the valuable mars connected with the Eclipse,

which will be most useful to us, and for the information

you have given me.

I have now the pleasure to send you a memoran-

dum containing a rough description of the varicus instru-

ments which have been up to the present proposed for use

with our Expedition, and for convonience sake I have ap-

pended the estimated cost of each.

I would remark on these, that with regard to

No.(I). This is only intended for the use of photcgraphers

taking large pictures of the Sun and surroundings to the

extent of from 5 to IO degrees, and eannot be expected to

be by any means an Instrument of precision.
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No (2) is of course similar to what has been used before

and the results of which are well known.

No (3) is a Coelostat of the very best form for its size

which particular attention has been devoted to the aceu-

racy and smoothness of the clock driving, and this would •

be suitable for the most delicate work,.

No (4) is a suggestion which has never been tried before

but which I hope may prove to be an improvement in the

producing of larga pictures.

No (5). I would not like to speak definitely about this at

present, as Mr, Newall of Cambridge Observatorv who attemp-

ted this in the Indian Eclipse failed completely to get any

result, and before recormending that instrument I hope to

have an oportunity of consulting him as I am going over to

London for a weck and intend to take the opportunity of

consulting him and perhaps devising something beteer after-

wards as a result of his fallare in India.

As regards No (6). It is also a part of my business to

consult with Professor Schuster, D7Johnstone Stoney and

others regarding this Instrument, as you will see that Mr

Wilson proposes one forn and I propose cne slightly differ-

ent,but I believe either form will give exceedingly good

results. It appears to me that Mr,Wilscn's form will give
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the best results for differetiating the spectra in the

various part of the Con, but mine is more particularly
adapted for differentiating the spectra in the "flash"

area itself.

No (7). This has been devised more for the use of amateurs

or those who want to get a comfortable and satisfactory

telescopic view of the Eclipse, and it is intended to be a

substitute for tue ordlnary telescope mounted upon a tripod

stand. The position of the observer is so much more com-

fortable	 easy that it is hopod that the results will be

far more satisfactory.

In order that you may be fully acquainted with

the relative advantages of the two instruments referred to

under head No (6) I have obtained Mr,Wilson's permission
AvtoL444.X.-

to send a copy of his letter,to Dr,Stoney which will des-

cribe his apparatus; I also send a short descripténn of th

apparatus according to my design.

I have hopes of hearing from you shortly as regards

the instruments you have ordered as the time for preparing

will be exceedingly short and we shall have to use all our

energies to get the work done in time.



The Director	 o' the Madrid	 ObservatdrY. MADRID.
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inch Equatorial telescope (visual) as estimated I/9/99	 £500 0 0'pectroscope "H" 	 70 0 0
Jnifilar micrometer 	 	 1515 0

	Pifilar micrometer 	   24! 0 0Electric illumination for cicles &c	 5 0 0
Electric Fand Reader 	 	 I 0 0bombined polarising & °Dawes" solar eye-pie 	8 8 0'Objective prism 	 	 60 0 04tar Position Finder 12 P- 0

£ 6
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i
inch Photographie Telescope as estimated 19th Oct A	 £ 625 0 0
inch Dohlet lens, camera & attachments. .. .. .. . £ 135 0 0

xtra Preech piece 	 ..	 ..	 ..	 £ 2p o o /

Packing & Delivery f.o.b. Dublin
	on Optical work (£460). 	 £10.10. 055 e on Mechanical work (£1016) 	 £50.16. 0...£ 	 62 6 0

£,1476 3 0
'41>e

GRAND TOTAL 	 £ 1538

Deduct gArda	 payable at future dates 	 £ 1025

Amount now payable with order 	   £	 512

9 0

12 8

16 4

ç4f
4



180

230

210

215

160

220

180

250 •

CUM
57, RATHMINES•ROAD.

--
aon% Entrann

TO

OBBERVATORY & ASTRONOMICAL WORK,S,
BY

OBSERVATORY-LANE, RATILMINES.

time
FROM
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ASTRONOMICAL INSTRUMENT MAKER,

To the British and Colonial, Germen, Austro-Hungarian, Belgien, Russtan, Mexican, Italien, and Spanish

Governments, and to the Principal Public and Private Observatorios of Great Britain and Colonies.

DUBLIN.

GOLD MEDAL, PARIS EXHIBITION, 1867.
CUNININGHAM GOLD MEDAL, 1881.

HIGHEST AWARDS A T ALL FXHIBITIONS 70
WHICH EXHIBI TS WERE SENT.

Parking an! Deliveru in Dublin charged 5 per
Afe,apnical, and 04 per reut. Optical Goods.

Tin-liped Cases 'or India, &c., extra.

.No allowance for returned Empties.
An Optical Work reist be lested bgfore leaviug

the Works in Dublin.

ist	 Noveuaer

,a  Monsieur P. Iniguez
The.Madrid ObservatorYa.MADRID.
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TELEGRAMS FOR HOTEL	 aCRANOTE L, LONDON':
TELEGRAMS FOR VISITORS	 "GRAND HOTEL, LONI:30W'

TELEPHONE N°2723. GERRARD.

GRAND HOTEL,

LON DON,	 November. lst,	 1 899.
C.

THE GORDON HOTELS, LIMITED.

THE GRAND HOTEL, LONDON. THE HOTEL METROPOLE THE FIRST AVENUE HOTEL, LONDON.
THE HOTEL METROPOLE.

CLARENCE ROOM S,	 f BRIGHTON.
Ane
THE

WHITEHALL	 ROOMS,
BURLINGTON	 HOTEL,

LONDON.
}

EASTBOURNE.
THE
THE

HOTEL METROPOLE, MONTE CARLO.
HOTEL METROPOLE , CANNES.

TH E CLI FTONV I LLE HOTEL, MA R GATE. THE ROYAL PIER	 HOTEL, RYDE,	 I OF W. TI-4E HOTEL VICTORIA ,LONDON_
THE HOTEL METROPOLE. FOLKESTONE. THE LORD WARDEN HOTEL,DOVER. TH E GRAN D HOTEL, BROADSTAI

Monsieur F. Iniguez,
The Director, of

The Madrid Observatory. MADRID.

Dear Sir,

I am stopping here for a few days, having come over to

consult with our Astronomical friends who are organizing eclipse

expeditions from here in connection with the Royal Astronomical

Society and the British Astvonomical Association, but my Seogetary

has forwarded to me your kind letter of the 26th ult., ordering the

photographic Equatorial, the 6 inch Doublet lens and attachments,

and the extra breech piece, all in exact accordance with the esti-

mates sent you on the 19th inst, for which I am very much obliged.

I note that you desire to have the objecive prism and

I shall order the glass for this as soon as I lt ar from you what

particular angle you wish it to be.	 I have made them of various

angb s 15°, 20°, 25°. 	 I would suggest 20 degrees as a suitable

angle, and of course I shall make it of extra dense flint glass.

As regards the domes - I would suggest 16 feet in diameter

as a suitable size. 	 Less than this would not do Lar the visual

telescope - 15 feet might suffice for the photographic telescope,
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	 TELEPHONE N9 2723, GERRARD.

GRAND HOTEL,

LONDON,
w, c.

THE GORDON HOTELS, LI ITED.

THE GRAND	 HOTEL, LONDON. THE HOTEL METROPOLE 1, THE FIRST AVENUE HOTEL, LONDON.
THE HOTEL METROPOLE'

 BRIGHTON.
AND CLARENCE ROOM S.

An,.
THE

WHITEHALL
BURLINGTON

ROOMS ,
HOTEL,

LONDON.

EASTBOURNE.
THE
TH E

HOTEL METROPOLE, MONTE CARLO.
HOTEL METROPOLE, CANNES.

TH E CLI FTONV I LLE HOTEL, M A R GATE_ THE ROYAL PIER HOTEL , RYDE,	 I OF W. THE HÔTELVICTORIA,LONDON.
THE HOTEL METROPOLE. FOLKESTONE. THE LORD WARDEN HOTEL,DOVER. TH E GRAN D HOTEL, BROADSTAIRS.

but if possible it is mudh better to have a little room to spare,

and I would recommend lb feet for both.

As to the rolling machinery; I send you estimates for our

very best form, such as wo use for large domes, and an alternative

estimate for the "canted roller system, which we find quite satis-

factory for sizes up to 20 feet.

As to covering: I have estimated for covering of papier

mach, Which we almost universally use now, and which we find very

satisfactory for all climates.

As to the opening and shutter for same: There are two

forms in general use.

1. The segmental "ope" or opening with a shutter pivotted

on centre of dome, which is simple but has the disadvantage

that it is difficult and sometimes impossible to view objects

at, or near the Zenith.

2. The "Gil" shutter which is pivotted at the base of dome

at side opposite to "ope", and allows free access to Zenith.

This, I strongly recommende and in case of the Photographie

Equatorial, is really necessary. 	 However $ 1 give estimates
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	 TE LE PHON E N9 2723, GERRARD.

G RAN D HOTEL,

LONDON,..
w. c.

THE GRAND HOTEL, LONDON.
THE HOTEL METROPOLE». 

BRICH
-
TON.AND CLARENCE ROOMS,

TH E CLIFTONVILLE HOTEL, mAR GATE.
THE HOTEL METROPOLE. FOLKESTONE.

THE	 GORDON	 HOTELS,	 LIMITED.
THE HOTEL METROPOLE	

LONDON. THE FIRST AVENUE HOTEL, LONDON,
Aliva WHITEHALL ROOMS, THE HOTEL METROPOLE, MONTECARLO.
THE BURLINGTON	 HOTEL, EASTBOURNE. THE HOTEL METROPOLE, CANNES.
THE ROYAL PIER	 HOTEL, RYDE,	 I OF W. THE H6TEL VICTORIA,LONDON.
THE LORD WARDEN HOTEL,DOVER TH E G RAND HOTEL, BROADSTAI

for both.

If you would kindly say what class you desire to have,

I shall have full estimates und drawings sent to you.

Meanwhile I have now the pleasure to send you my account

£512. 16. 4

being the first instalment on account of the Instruments ordered in

your kind letter of the 26th ult., due ( as you will see by printed

notice on estimate) with the order.

My Bankers are The Royal Bank of Ireland, Dublin, but

the most usual and most convenient method of remittance is by

draft on demand, or 7 days bill on a London Bank (preferably London

& Westminster)

Am I to understand that all orders received to present

time are required for eclipse work?

I hope shortly to te able to give you more definite

information about our eclipse arrangaments.

Thanking you for your kindness

I am,

Yours faithfully,
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RATHMINES, .•'?e	 •(!'
DUBLIN.

Cetical anb nnecbankal Worhs,

I7th  of 	  November 	18  99

Instruments ordered.

Monsieur F. Iniguez.

The Director of,

The Madrid Observatory.

Madrid.

Dear Sir,

I have to acknowledge receipt of your kind

letter of the 8th November specifying the instruments which

you have ordered and which are in accordance with my speci-

fication.	 I have put these in hands, and I note that I

ab to receive from your Government the sum of £513 as a

first instalment which I suppose I may expect shortly. As

I proveed with the work I shall probably have some questions

to ask.
With regard to the obj-glass prism. I should be

glad to have your ideas as to the best ahgle for this. I

could make it up to 20 degrees for you at the price mentiond

but if you want it of an extraordinary angle I would be

obliged to charge extra.

Not knowing exactly what purpose
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you require this prism for I can hardly adyise as to the

best ahgle but no doubt you will be able to aecide this

yourself.
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DUBLIN.

Optical anb ilDecbanicalUaorlie,

I7th	 of 	  November	 18  99

Monsieur F. Iniguez,

Director of,

me Madrid Observatory,

Madrid.

Dear Sir,

As I promised to keep you acquainted

with the proposals of our Eclipse Committee, I have to in-

form you that on consultation with a number of others who

have been engaged in forner Eclipse Expeditions, we have

decided to make a slight change in our proposed programme.

On investigation we find that the particular in-

strument which is mentioned under the head No 5 in my letter

of the 28th October, (that is to say, the spectroscope with

a long slit for photographing the spectra of the Corona on

each side of the Sun, and comparing same to ascertain if

there be any motion in the line of sight) is one from which

it is hardly likely that definite results would be obtained,

more particularly at this eclipse which will be of short

duration. We have therefore determined to abandon it and
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to adopt in its place a prismatic camera with which we will

obtain photographs of the flash spectra with a slitless

spectroscope, the photographic plate carriers being arrangeä

in the same way as I have shown in my proposed arrangement

No 6:- that is to say, a series of photographs would be

obtained on 2 plates, Nos I, 3, 5, & 7 on one plate, and

Nos 2, 4, 6 & 8, on the other plate. Besides this we propose

to adopt Mr, Wilson's plan of a spectroscope with a slit

following the edge of the Moon and imprinting upon an auto-

matic movable plate the spectrum of the successive portions

of the Knenx Corona &c which pass across the slit.

The Report of our Committeee was yesterday presented

and adopted by the Council of the Royal Dublin Society, and

will be presented to the Council of the Royal Irish Academy

next Monday. Lnnediately this is in print I shall send you

a copy, meanwhile, I may mention that the Joint Committee

have passed a resolution expressing their gratitude to you

for the very valuable information you have sent, and which

I laid before them, and this resolution will be coveyed to

yOU officially by the Officers of the Society.

I would expect that within the next 3 or 4 weeks

the exact form of the instrumentsfor each une of work will

be finally determined upon, and will duly inform you of the

results.
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24th 	 of	 November 	18 	 99

Monsieur F.Iniguez.

Director of the

Madrid Observatory

Dear Sir,

1 write a une for fear some of my lettere

may have gone astray as I have been hoping to hear from you

before this, more especially on the subject of the obj-glass

prism which it will be necessary to order immediately that

we may have time to work the surfaces and get it finished

for the Eclipse. I will be much obliged if you would kindly

let me have a reply on this one point at once.

I have not as yet had any communication directly or

through the Ranks as regards the remittance due. Fearing

the matter may have been forgotten perhaps you will kindly

take steps to see that this has been sent.
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28th 	 of 	  	 November 18 	 99

Vonsieur F. Iniguez.

The Director of

The adrid Observatory.

Dear Sir,

I am at present engaged in designing

the breech piece of the photographic Telescope and it's

"nuider" breech piece, which according to the specification

are to be constructed on the model of the Interhational

Survey Telescopes. It occurs to me however to consult you

as to the exact size of photographic plate you would desire

to use. In all the International Survey Telescopes we

supplied dark frames to carry plates of 160 millimetres

square, or in English measures, say, 6.3 inches square.

In proportion, (as your obj-glass is 8 inches in dia-

meter, and the focus about 80 inches) the size of plate

ought to be about 3* inches square. I would suggest about

4 inches but if there be any commercial size of plate which

it would be easier for you to obtain, it might be more con-



venient if I made the dark sude to suit that particular

comercial size. Perhaps you would kindly consider this

point and let me Imow as soon as possible, as T need not

teil you the time being so very short it will be necessary

to put every part of the apparatus in hanos of once.
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29th  of	 uovember 	18 99

7onsieur 7. Iniguez.

The Director of

The Madrid Observatory.

Madrid.

rear l ir,

I have been anxiously awaiting re-

piles to my letters of the 6ht, I7th and 24th of this month

and I am somewhat anxious that some of my letters or some

of yours may have gone astray, the more so as there were

several points in my letters which required an answer in

order to enable me to get on with the wo, and moreover,

because in your letter of the 8th Nov you mentioned that

you had given an order to the Directors of the Treasury to

send immediately to me the sum of £513 of which I have

hearó nothing since, therefore it was that I sent you a
tele7ra- to-day as follows:-

"Still awaiting your letters	 remittance. Grubb."

Understanding that 1 woulü be in receipt of the money



shortly after the arrival of your letter I have pushed the

work on as rapidly as possible, and indeed began it some

weeks before your definite order, as it is ohly by taking

these energetic steps that such a large amount of work can

be got through in the time

You will understand that our Workshops are very full

of work at present, not only on very large instruments but

also on work which must be finished intime for the Eclipse

all of which is very pressing. Por all this class of work

the deposit money has been paid and naturally I feel bound

to press this work forward. I am sure you are fully aware

of this and you are probably under the impression that the

monev has been paid, but there has evidently been some de-

lay in the Treasury Offices, or some letters have gone astrg

and therefore I thought it righ to inform you at once by

telegram.

You will also please note that I have not as yet

got instructions about the prism, so 1 have not been able

to order the glass altho t I have alreaay communicated with

the glass manufacturers and they are ready to proceed with

the work the moment I give them instructions as to the angle

of the prism.	 Perhaps you would be so kind as to impress

upon the Officials at the Treasury that this matter is real-

ly pressing as the time for the completion of the work is

so extremely short and leaves no margin for any delay what-
ever.
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Tat 	 of	 necember	 18  99

ronsieur F. Iniguez.

The Director of

The Madrid Observatory.

Dear Sir,

I have to acknowledge receipt of your

kind letter of the 28th "ov. and to thank you for the exer-

tions you are making to hasten the payment of the first

ins talment.

I note that you desire to have the objective prism of

20 degree angle and I am ordering the glass in accordance

with this.

I assume that you will desire to have this mounted in

front of the obj-glass of the photographic telescope, and

at the angle of minimum deviation, but I shall be glad to

hear from you whether you desire that the plane of refractia

should be in the direction of Declination or in the direc-

tion of Right Ascension. Should you have any difficulty
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in coming to a decision on this point we could,of course,

mount it for you so that it might be used in either posi-

tion.

very shortly I shall have some matters to write about

regarding details on the two Equatorial instruments which

you were kind enough to order, and at the same time I will

hear in mind your remarks respecting any yaluale adtations

for these instruments.

With regard to the instruments for the Eclipse gen-

erally. May I enquire if you received my letter of the

28th Oct which contained drawings and information about

the instruments that were devised for our Committee here, as

T do not see inany of your letters reference to this, and

it occurs to me that possibly that letter may have gane

astray.

Should you require such an instrument as a noelostat

it would be well that I shuuld know soon as I will probably

be putting two of these in hands for our Committee here.
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4th  of December	 18 	  99

Monsieur F. Iniguez.

The Director of

The Madrid Observatory. Madrid.

Dear Sir,

Your kind letter of the 30th Nov carne

to hand yesterday (Sunday) morning. I had already written

to you in reply to your former letter before you received

my telegram.

Permit me to explain that my anxiety arose from the

fact that I had received no letters from you in answer to

mine and I feared some letter of mine had gene astray, or,

that I had through my lack of knowledge of the French lan-

guage misinterpreted some of your letters, and therefore

it was, that becoming anxious I telegraphed to you for a

reply and a corroboration of the order. At the same time

I wish to teil you that from the date on which I wrote you

to say that
f
the time being short

f I would put your work in

hands at once, I have not ceased to push forward energeti-

cally the Instruments which you have since ordered; in fact



I have given your work the preference in all our departments

over other work knowing that you required the instruments

for the Eclipse, and I have never ceaseo to give that work
••••n•••

the preference as only by so doing can the work be done in
,•••••.•••••••n•n••nmww.•••n•••••••......•n••

good time.

We are ordering the glass now für the prism of 20

degrees.

As mentioned in my last letter I shall soon have

occasion to write about some details of the instruments,

meanwhile it only remains for me to thank you für the ex-

ertionsyou are making to have the Money remitted without

delay.
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7th 	 of 	 Docember 	18 	 99

Monsieur F. Iniguez.

The Directpr of

The Madrid Observatory.

Dear Sir,

I am obliged to you for sending me

telegram which arrived last evening and which read as

follows:-

u Gerada cantidad, Banco Londres. Iniguez".

which I take to mean that the money has been sent 
in the

form of a Bill of Exchange on a London 
Bankewhich will be

quite satisfactory.

I have again to thank you for the exertions you

have made to hasten this matter, also 
your proposal to send

me a second instalment shortly.

My last two letters will, I h ink, reassure

you as to the progress of the work, 
as you will sec we have

not in any way relaxed cur efforts 
to push everything for-

ward as rapidl y as possible.

So far as the optical part is concerned, we had a



pair of discs which we will use for the visual 8 inch 0.G

and we are working at this at present. The manufacturers

are preparing for us as quickly as possible another pair

of 8 inch discs for the photographic obj-glass, and very

soon we shall have a disc in hands for the 8 inch prism.

I am about to put two Coelostats in hands according

to the design which I sent you in one of my letters of last

October; I am not quite sure that this letter reached you

safely. If you require ene of these instruments I shall

be happy te put it in hands at the same time.

I am ':;reparing some drawings of details of portions

of the instruments on order copies of which will be sent

you in due course.
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December	 18 	 99

Monsieur F. Iniguez,

The Director of

The Madrid Observatory.

Dear Sir,

Your kind letter of the 7th to hand frem

whidh I inferred that the £513 had boen sent to some Bank

in. London, presumably whatever Bank was Agent to the Bank

of Spin, but on telegraphing to Messrs Rothschild who are

the Agents for the Bank of Spain they have replied that

no credit has been opened there in my name. I am therefore

still without the money, and I do not know how to proceed

to claim it, so I wired you to-day as 4xxxxxxim2g follows:-

" What Bank shall I apply to".

1f I read your letter rightly it means that credit has beon

opened in my name at some Bank in London, but not having

the name of that Bank I cannot get the money.

If I raceive a telegram in answer to this leter stating

the name of the Bank I shall then be in a position 
to draw

the money.
On other matters in your letter I shall write

further on.
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Ileith 	 of 	  lieeember	 18 	 .9.9

Monsieur F. Iniguez.

. The Direcor of

The Madrid Observatory.

Dear Sir,,

I am happy to teil you that the

difficulties about the money have now been surmounted and

I have received this morning a cheque for the £513, the

formal receipts für which I have sent back to Messrs F.

Huth & Co.

On the receipt of your last telegmm we wrote to

Messrs Futh who promptly replied by wire an d Eent us the

cheque to-day. You will understand that until wo knew the

narre of the Firm in London who had the money it was imposs-

ible for us to take any action about it; however,.this is

now satisfactorily settled and everything has been done here

that was possible to forward the work, and in a few days I

hope to send you some drawings of the breech pieees of the

" Guider" and photographic telescopes and other matters that

may interest you; meanwhile if you recadring a Coelostat I

shall be glad to know at once as we are pitting two in
hands at the presenz moment.
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29th	 of 	 December 	18  99

Monsieur rP • Iniguez,

The Director of

The Madrid Observatory.

Dear Sir,
I am very muci-7 obliged by your kind

letter and telegram which latter arriveL last evening.

I alin writing to-day to Messrs, Mildred Goyeneche co

and expect to receive a satisfactory reply from them; mean-

while I thank you very much for the trouble you have caen

in this matter.

I a preparing some drawings to send you in connection

with your insrutments.
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