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DUBLIN.
Jenuary	 190 86th	 of	

TELEN-IONE No. 1024.

e 

el ARD OR l.113„ A7,p
	 (Opitrat anb gerbantrat Wdt.milz,

RATH MINES,

Prof. F. Iniguez.

Dear Prof Lniguez,

It is with great satisfaction

that I learn from your two letters of the 30th Dec and 2nd

Jany that you have at last been suceessful in obtaining

the grant o P money required for the construction of your

Spectroheliograph.	 I offer you my congratulations on

this fortunate resuit.

I shall now devote myself to produce the

very best possible design.

I sent you in the Autumn of 1905

four rough designe of which I think you preferred the form

"B", but to malm quite eure and avoid mistakes 1 would be
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glad if you sent me back th i ol. rough designs, marking that

yeti prefer..

I should wish tha4when you are in possession of

this instrument that you s • eT be in at least as fovourable

a postion as they are at South Kensington, and the only

point I am doubtful about is, as to the brilliancy of the

image.

You desire to have an Image of 2-1- inches in diameter

with an aperture of objective of about 8 or 9 Inches.

At South Kensington, I think, ( speaking from re-

collection only) the image is only	 inches, but I may

be wrong in this, and the aperture of the obj-glase is

I think 12 Inches.

This would give you a very much less brilliant Image

but perhaps you think this will be sufficiant in your

Southétn ekle*.

It is evident that it will be desirWble at all

events to have the object glatte as large as possible. Mhat

6._
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is the largest size you could make use of ?	 If necessary,

it would not cost very much to mount a larger mirror on

your Coelostat.

I should also be glad if you could teil me the class

of building in which the instrument is to be used. Will it

be in any existing room of the Observatory, or will you

build a special pavilion for it ? and if so what height

will the roof or ceiling be, and will it be possible to

attach counterbalance levers to the ceiling as indicated

in the memorandum which I sent accompanying my letter of

24th Oct 1905.



Olptirat attä gerbantrat Zgarls,

3rd	 of	 March	 190,8

TELEPHONE No. 1024.

614 A R 0 GR (Jeze

S... .	
-e

s
e	 RATHMINES.	 I

bUBLIN.

Prof. F. Iniguez.

Dar Prof Iniguez,

I haue been hoping to hear from

you about the ,pectroheliograph and whether we might put

this in hands for you l as time is going over.

Please rememb-r that it is not necenary

to wait to have the actual money in hands for it, as, if

you teil me tht the o-der ie rertainly coming I would be

qüite prepared to go ahead with the work and lt is work

which will require some considerable time.

Have you se'n the design in the "Astro-

nomische Nachrichten" for utilizing a pair of telescopes

as mounted on a photographic equatorial for such a purpose?

The design is very similar
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to one of tbose which I sert you but on account of it be-

ing mnunted upon an Rquatorial I do not think they will

get anything like as good results with it as what we expect

to get with the Instrument mounted on solid plers.
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Telephone No. 1024.

 GRU
0

RATHMINES,	 .(Pe
DUBLIN.

GOkilt anb ilbecbanical tglorie,

21rit of	 April	 19 8 

Prof. P. Iniguez.

Dear Prof Iniguez,

I have been at the design of your

Spectroheliograph and there are a few ponts about which I

would like to consult wtth ygu.

1....'ith regard to the rate at which yuu would desire

the Instrument to pass across the 2k inch Image of the Sun.

You willprobably like a ,onsiderallie va riátion in the

rate and I would be glad to know from you the maximum and

minimum rate Whiüh you would desire. This is for the pur-

rose of laying 0ef the necess-try clock arrangements to be
in

able to obtain sudh vartations ax spi>ed as you may desire.

shoid he glad that you would take an early oppor-

tunity of despatching to me the large prism as it is nec-

essary for me to know roughly the deviation which this
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priem gives for euch rays as you will require to utilize

for photographing the Sun.	 In case it is not practicable

to despatch the priem to me 2uickly, perhaps you could get

some of your Assistante to measure for me the angle of min-

imum deviation which this prism gives for such rays as you

will be likely to require. This wuuld enable me to pro-

ceed with the necessay drawings.

should be glad to know whether you have nade any

estimate as to the necessary curvature of the elit.	 Te
image of tjle Svin heing 80 large in diameter the curvature

will be cunsiderable, but until I get the prism, or have

some estimation of this curvature I cannot deter!,ine what

it should be.

I would hope in a few weeks time to be able to send

you some designs for yo2- approval. As we proced with the

design I will probably be oblig ,d to trouble you with

further questions, but these are all the points which at

the moment occur to



r -

Contrato para la construcción y adquisición de un espectroheliógrar-

fo, con destino al Observatorio Astronómico de Madrid.

(p..n Francisco Iñiguez 6 Iñiguez, Jefe del Observatorio
Astronómico de Madrid, en nombre del Gobierno espafiol,

autorizado al efecto por orden de 9 de Abril de 1908 y

Sir Howard Grubb, constructor de intrumentos as-

tronómicos, de 7)ublin (Irlanda), en nombre propio,

de común acuerdo contratan la construcción ad-

quisición de un espectrohc1i6Prafo con sujeción á las

siguientes clausulas:
.•

le Sir Howard Grubb se compromete construir y v

vender un espectrohe1i6grafo de las sirrruientes condi-
ciones; objetivo =terior de diez pulgadas inglesas de

abertura y vintidos pies y medio, tambien ingleses de

distancia focal; dos objetivos de cuatro pulgadas y

siete pies,proximamente de distancia focal; dos espe-

jos planos de suficiente tamallo para, utilizar el haz

completo de luz de los •objetivos de cuatro pulgadas;

dos rendijas de suficiente tamano para utilizar una

imagen del Sol de dos pulgadas y- media de diametro y

todos los accesorios de soportes y movimientos.

2e Zr la construción se uti1izar4, el prisma de

cuarenta y cinco grados de ángulo refringente que posee

actualmente el Observatorio Astronómico de Madrid y

ejue será remitido al efecto y en momento oprtuno á _Sir

H. Grubb	 7ublir.

•



3 Li aparato completo, instalado para su ensayo

en los talleres del constructor, cuidadosamente emba-

lado y puesto an Liverpool sobre el barco transporte

se entregar4 mediante la cantidad de cuatrocientas no-

venta, libras esterlinas (L. 400). Los gastos de trans-

porte y cualquier otro que se ocasione desde Liverpool

al Observatorio de Madrid no senán de cuenta del cons-

tructor.

Li pago de las cuatrocientas noventa libras

esterlinas en que se contrata el espectroheliógraCo se

efectuará. 4 favDr de Sir H. Grubb en Londres y- en dos

plazos iguales; la primera mitad enseguida de hacerse

el encargo, y la segunda y última mitad al estar ter-

minado y ensayado el instrumento.

se zi contrato, para su validez, deber4 ser ra-

tificado por el _Excmo. Sr. Ministro de instrucci6n pú-

blica y Bellas Artes.

Madrid I° de Mayo de 1908.
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Contrato para la construcción y adquisición de un Zspec-

trohelihgrafo con destino al Observatorio de Madrid.

Don rrancisco Iñiguez é Iñiguez, Jefe del Observatorio

Astronómico de Madrid, en nombre del Gobierno spañol, auto-

rizado al efecto por orden de 9 de mayo de 1908 y

Sir Howard Grubb, constructor de instrumentos astronómicos,

de Dublin (Irlanda) , en nombre propio,

de comJn acuerdo contratan la construcción de un IISpectro-

heliógrafo, con sujeción á las siguientes cláusulas:

l a . Sir Howard Grubb se compromete á construir y vender un

Lspectroheli6grfo de las siguientes condiciones; objetivo ex-

terior de diez pulgadas inglesas de abertura y veintidos pies

y medio , también ingleses,de distancia focal; dos objetivos

de cuatro pulgadas de abertura y pr(5ximamente siete pies de

distancia focal; dos espejos planos de suficiente abertura

para utilizar el haz completo de luz de los objetivos de cua-

tro pulgadas; dos rendijas de suficiente tamaño part utili-

zar una imagen del Sol de dos pulgadas y media de diámetro,

y todos los necesarios accesorios de soportes.y movimientos.

2 a . .L.In la construcción se utilizará el prisma de cuarenta

y- cinco grados de ángulo refringente, que posee actualmente

el Observatorio Astronómico de Madrid,y que serg, remitido al

efecto y en momento oportuno á Sir Howard Grubb á Dublin.

Zl aparato completo instalado para su ensayo en los ta-

llores del constrictor, cuidadosamente embalado y . puesto en

Liverpool sobre el barco transporte, se entrará mediante la

cantidad de cuatro cientas noventa libras esterlinas ( A.490).
OCAL")1,(9.11..e."

Los gastos de transporte y cualquier otro que se desde Liver-

pool al Observatorio de Madrid, no serán de cuenta del cons-



tructor.

4a . Z1 pago de las cuatrocientas libras esterlinas en que

se contrata el espectroheliógrafo, se efectuar g, 4 favor de

Sir Howard nrubb en Londres y en dos plazos iguales; la pri-

Tera mitad en seguida de hacerse el encargo, y la segunda y

dltima, mitad al estar terminado el ensayo del instrumento.

5 a . -Llcontrato, para su validez, deberg, ratificarse por el

Sr. Ministro de Instrucción Ddblca y bellas Artes.

Madrid 9 de mayo de 19C8.



TELEPHONE No. 1024.

sp,HD GRU6,0
0

RATHMINES.

DUBLIN.

Ohtüralt attä	 altantrat Murks,

9th 	 of	 Jene	 190 .8

Prof. F. Inigde*.

Dear Prof Iniguez,

I no w endlose you a blue print

giving a rough design for the steel framework, which I

would consider to be suitable for the covering of the Spec-

troheliograph.	 You will see that I have made the height

of the room considerable. 	 I think that this is desirable

in order that the cords from the balancing levers should

not be too ihort.

As regards the actual dimensions

of the room. I should like to ask your opinion $ and I think

you will be able to come to a conclusion in this matter

from the drawing 1 now send, as 1 have sketched on the
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plan the space that the Instrument will take up or occupy.

I have placed the Instrument, as you will sei), nearer

to one side of the room than to the other, and also nearer

to one end than t;he other.

I have placed it nearer to one side than

the other because I anticipate that there will be very

seldom occasion for any person to pass on that side, as

we would put all the arrangements for clock winding, start

ing &c., on the other side. 	 Also, I do not consider it

will be ne cessary to leave more space than just necessary

between the slit end of the Instrument and the outer wa 11

of the building. I have left just sufficient for an ob-

server b3 me stand or alt there for any purpose necessary

in connection with the adjustment of the slit.

It may be, however, that you will desire to maks

some different disposition of the parts, or alter the sizes

of the framework; if so, kindly make notes on the drawing

and retu rn it and I shall make out a new drawing.

You will see that 1 pröpose
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that you should plant the framework upon dwarf or low

walls, and that the out sida of these walls should, after

the framework is in position, be carried up to form the

outer coating of the structure, ethe ventilating holes

being left etrthe bottom.

I estimate that the weight of this

steel framework, which will ccnsist of 5 pairs of uprights

with girders and rough ribe, stays &c., and also the two

horizontal channel irons which form the wall plate and

the cohhecting arches will be about 141- tons, and we could

make this for you, erected here for triel over the Instru-

ment, connecting and mounting all the le yere on the rough

girders and supplying balance weights and the neceasary

cords pullies &c., for the sum of £80 ( Eighty Pounds)

delivered at these Works.

I propose that all the balahce weights should take

the form of cast iron plates which will hang between the

outer and the inner coatings of the structure so as to be

completely out of the way and immune from shake during

observations.
I have just received your kind letter of

4th. Perhaps mihen you rel)ly you will be able to say When
I may expect the remittance due on the signing of the
contract ,



of	 .TuIyllth

40,,HD GRUee

•29	 ,e

,e-
RATNMINES.

DUBLIN.

Optárat anei Intrbanical Marks,

	 190 	 8

YELEPHÖNE No. 1024.

Prof. F. Iniguez.

Dear Prof Iniguez,

I have ben away for a fortnight's

h ciiday and on my return find that the instalment or -24o

has been duly received for Which 1 thank you heartily.
Tith regad to the building:- I shall be glad to know

whether the design I sent seems to you suitable. My ob-
ject in mounting the iron framework on dwarf walls matead

of carrying the framework right down to the ground was to
prevent any possibility of vibration being carried from the
floor through the framework of the building to the counter-
poisng le yera which are hung from the roof, as this might

interfere with the steadiness of the Instrument. Of course
it would be possible to carry down the framework right tothe ground, if desired, but I think the design I have sent
would be preferable.



TELEPHONE NO. 1024.
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44 11/4RD DRUG,	 Opitrat nitb gab-anhat Moritz,
G 	 RATHMINES,

	 .q)

	

DUBLIN.	 .30.th 	 of	 July	  190 ___ 8

Prof. F. Iniguez.

Dear Prof Iniguez,

Your letter of the 26th has arrived

and I shall take an early opportunity of letting yoUk have the

information you require for the Architect.	 Our draughtsman

has been absent and the drawings cannot be prepared for a weck

or so but as soon as possible I Shan send you the particulars

you require.



TELEPHON E No. 1024.

44 ARD GRuG, 6'.	 Optirat anb fettjanirret Vitaritz,
.e

ro	 RATHMINES,	 -

DUBLIN.	 -31 .84 	 of	 July	 190 	 8.

1 enc.

Prof. F. Iniguez.

Bear Prof Iniguez)

I have been planning cut an arrangement

for a Coelostat and fixed telescope for an Observatory on

the Continent and it occurred to me that if you have not

already gone too far in the matter of the mounting cf your

Coelostat that you might consider an arrangementa euch as

the enclosed sketch. 	 I am sending you this now because

if you thought of any such arrangement lt might affect the

planning of your building.

You will sec the arrangement is that of making

the secondary mirror a fixture and mounting the Coelostat
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on a tele which revolves round thie so that lt can be used

either to the E or W as occasionrequires, and by the addi-

tion of the second truning table the Ceelostat can be kept

always truly in the Meridian without adjusting each time.

In both of the designe sent the seondary mirror is

mounted upon a stationary pillar in the centre of a revolv-

ing disc or table which carnes the Coelostat, and the the-

lostat itself is gept in the Meridianal une in onä case

by a set of gearing wheele, or in the other case by a para-

llel motion arrangement as shon in Fig 2.

The two tal les revolve in the Bammulilutz direction being

connected by a steel band and the Coelostat is compelIed to

keer in the Meridian by the parallel motion rod.

At7 l'eve



TE LEPHONE-N°. 1 024.

44 00 GRUee.
o..sx	 Äs

e	 RATHIVIINES,	 .4!

DUBLIN.

Olptirat anb gittlianitat tifterhs,

28th 	 of	 August. 	 190  8

Prof. 7. Iniguez.

- ear Prof Iniguez,

I have now the pleasure to send

you a blue print of the instrumet so far as we have decided

un to the prelsent, but you will kindly understand that this

being an Instrument of very novel construction we are ob-

liged to experimentalize to a certain extent as we go on,

and may have to modify pontions before the finishing, how-

ever, I think the present sketch will be sufficIent to RIVA

you the information you require as regards the supporting

system of levers,

send you with the bitte print a tracing on

which is marked the 4 polits from which I propose to suspend

te Instrument.	 These are marked A.B.0 and r.. rirectly
over these points should be placed the end of a lever support

ed from a fulerum attached to the roof or ceiling, and it
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was my Intention if 1 hA,d to make the steel framework of a

room for you, to so arrange these le yere that the other end

of the lever fro eiich a balance weight -uould han, Nould

be in such a position that the balance weight itself might

situated between the outer arid inner shells forming the walls

and in this way it would protect the weights from any contact

with a person moving about in the room.

The Instrument would be so nearly balanced that it

would be undesirable that these balance weights should be

interfered with in any way, or set in motion, and I thought

that by placing them between the 2 shells of the walls that

this would eneure safety.

These levers are not of üourse yet made and it would

be quite possible for us to modify them in order to suit the

dimensions of any room which you design. All that is fix-

ed is the positions of the 4 points A.B.C. 	 D. over which

one end of the leyere should lis.

In the tracing the green linee represent the le yere but

I have not shown them fully or to any particular length as

this can be 7odified to suit your converience.



TELEPHONE No. 1024.

	

X' 

, ARD GRUGe	
Optirat anb Mtbartimt Marks,

e	 RATHMINES,
	 .(9

DUBLIN.
	 30th October 1908.

Prof. F. Iniguez.

Dear Prof Iniguez,

Many thanks for yours and for the

photographs just received.

In arder tat I may be able to judge as to what

size of clock, and —hat power is required, perhaps you

would kindly give me an idea as to the force that is nec-

essary to move the Instrument, approximately, as this dif-

fers very much in different classes of mountings.

If, when the Instrument is fully weighted, you would

ask some of your assistants to tie a string to the Decin

axis at any given distance from the centre, and ascertain

how many kilos it takes to move the Instrument round, that

will be quite sufficient for my purpose. quite a rough es-

timation will do.

1 would also like to know whether you
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would desire to have the clock mounted to the North or to

the South undar the Polar axis. It is usually mounted at

the N end but it occurs to me that in this telesoope which

was not ori-inally designed for a clock, that possibly the

clock might be inthe way of the telescope when observing

stars near the Zenith if it ( the clock) were mounted at

the N end.	 If we mounted it at the S end it crould be

placed upon a bracket underneath the lower end of the Polar

axis and a shaft could be carried up along the East side

of the polar trame geard.ng into the screw Which works the

t oothed circle at the head of the Polar axis; so, lt would

appear to me fron the photographs.

If this would answer, I would have to ask you t' ei. me

the number of teeth in that circle in order that I might be

able to calculate the rate at which that screw should be mak

made to revolve for driving the telescope to follow a star.-

Would it be posible to get a rough estimation of the

force that it takes to turn round that screw by mounting a
little arm or handle on the square, and at any given radiusto find the amount of pull required to revolve that screw?

If I had informat ion on the ahoye points I think Icould then give you an estimate at once.
As regards the other matter, the of the Spec-troheliograph. I shall look into this and write you fur-ther on.
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Optítat anb Mtnanita elitotip5,
„

	 of	 Oet•ber	

Prof. F. Iniguez.

Dear Prof Iniguez,

I should be glad to know as soon
as convenient whether it is likely that you will construct
the room for the Spectroheliograph at Madrid, or whether
we are likely to have the framework to make. My reason

for asking is, that I have now arrived at a point when I
should like to erect the Instrument, but I cannot well do

this without knowing whether we are to make the framework

and girders which support the overhead leyera. I do not
desire in any way to hurry you but if the Architect has com-
to a decision I should be glad to know as soon as conven-
lent.

r



TELEPHONE No. 1024.

st4 ABID GRUeo

,,bo	 .e.

.5.b	 4.
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RATHMINES,	 t

Opticat anb fittchanírat Marks,

DUBLIN. 17th November, 1908.

Dear Professor rniquez,

I have to thank you for your kindness in
writing me re Mr. Escomar's telescope.	 I have now written to him
fully on the subject, and endlose a copy of the letter and estimate
I sent to him.	 I fear that the 10" and 9" and 6" instruments
all 0.1271-ne end on deckHaxis would overload the equatorial of the
carne size as yours.

I have been away from Dublin on business, and have only
just returned, but in a few days will be writing you about your
owm work.

Enc.



17th Noveabca', 1908.

57,,har Antonio G. Yecobar,

7adrid.

7har lir,

On my rßturn from a short absence 1 find your kind letter

au-id order of the 5th inst., whJch 1 hasten to re12.y to.

when 1 suggßsted a 10" 0.G., 1 was not aware trat it was

the Intention to mount on ele, eam equatoral a 9' refractor of

Z.40 focus, and a double lens for photographic work.

I fAar thai; these three telescoles wculd overload this

e-il-uatoralia2hd - the result eould not give your cuotomer

part5.cUlarly an the fo-us of the 9" is longer than we ueually

makH them.

If he desircnto have an equa- oral of this eize only

that iF the same an re made for the Madrid National Observatory,

z4ncl carrying these three telescopem I wculd not recommend him to

have a larger lens ti -r. the 9", arid that eile and the 9" he has

is to te mounted an one end of the deck axis and the doublet and

camera on the other end.

By mounting the dublet arid camera on second end of deck

axis a considergble saving is effected, for matead of adding the

weight of this sroparatus plus the necessary additional counterpoise

the apparatus itself acte as a counterpoise to the other two

(1)	 telescopes



telescopes, arid thus double the weight of the apparatus will be saved
Perhaps it would be desirable to call the attention of

your customer to the advantages of the type of equatoral figured on
pages 9 and 11 of the catalogue and designed snecially for stellar

photographic work.

As we have made	 oany of these they can be supplied

at a comparitively bw price, and as they have been specially de-

signad for the nioet refined work they possees many more advantages

specially for photographic eork. 	 The driving arc is of long

radius, the clock work very powerful and effective, eeed they are

in short as perfeet as is possible to produce et the present day.
1 can s;pply on e of these with a 10" teleecope extra

tube for the 9", and cefeera for doublet, all mounted on th: same
end of deck axis completn, paeked and delivered in ! end en for W1080,

or vithout the electrical control for JUO30.	 Thie inatrument
carry eren still larger o.g., r1af5e, ned ief your cuetoner desires
tr have it fitted with a 12," tele mcepe instead of 10" telescope

the price would be	 with electrical control, er 21300 without
same.

As the dietanee between UB is 30 nonsiderable, and much
time 18 lont in correspendence 1 have thought it well to give you
very full partielars in order that you may have all the information

necessary to enable yGur eustomer to reime to a decleien on thia
questien.

As to the accessories required the following are tue

pricee:-

(2)	 Over



Accessories:- 

.£2 2: 2: O. A total re flectinn prism eye-piece for Zenith stars.
1: 3: O. A rheo tat for ncderating the light of electric lamrs.
8: 8: O. A "nawes° solar eye-pi3ca.
5: 5: 0. A ret5.cule of 15/17)s ruled on silvered glase plate.

;.:17: 3: 0.
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57. RATHMINES.ROAD.

(ins Entrance
TO

OBSERVATORY 84 ASTRONOMICAL WOltRs.
TOr

OBSERVATORY-LANE, RATHMINES.

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

HIGHEST MORDS 57 ALL 1XHIBITIONS
WHIGH EXHIBI TS WEBE S9T.

PacHno an' l Deli,mr.11 in Dublin charged A per
eent. Mecaanical, and 2:1 per cent. Optical Goods.

Tin-lined Cases for India, iec., extra.
Yo allowancelor returned Etupties.
All Optical Wort.: must be tested before leaving

au; Works in Dublin.

Cellimatt
FROR

SIR HOWARD GRUBB,
ASTRONOMICAL INSTRUMENT MAKER.

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

DUBLIN.

17th 	 November, 1908.e

Senor Antonio G. Exobar,

MADRI r.

propost to ,Supplu
An 7(platorea1 Telescope sim i lar in

every resplet to that suppli-d to the Madrid
Observn.tory including Wt1ll 2gloctrical control to

electrio1,1 illirrlination to oircls anü having a
special dcuble cradle o one cd of D en., axis earrying
a 9" reflacorf xelericore of bt Lype havng broach 1.19ed
with pGsition circlo :trritngonents, finde' and Deen.,
rlader and all A e;0 .3B91"y arr ,I.ngemcnts for eLomping and
sloti notion rods.

The second tube of 7.41 metrs lang, Also to bo pro-
vtded ror carrying a 3ocDnd 9" 0.(1-., wich O. G., is in
possession of tho cistomer.

The s000nd tubo to bo shpplied ith two breach pietes,
one asimple rack arid rinion eye end, ?or visual 3ork, and

other lhotogro.phic brea.ch piece similar to that
slipplied to the Madrid TnstLunent and suitable fr.• carry-
ing dark frares !or plates of 9 x 1.2 en.

Also to hlve pro ,rf.ded at second end of decn. axis
sirotier cradle carrying a camera suitable for a 6"
idouble 1 m i which is also in poseession of the purchaser
Sand any other eTparatus nocess o ry to fulftl tiie condi-
stions laid down in Professur IniFuer. leLter.

Thc whol tu bo earefolly raoked o.nd delivered at any,eiert 71 England for the sum	 oeven hundred ond eighty
lounds. 780



1ELEPHONE No. 1024.

el ARD °BLlee
•? C̀)	 A,

'P
.)	

RATHMINES,	 "•

Opticat attä gt2ritanítat Marks,

DUBLIN. 8th December 1908.

Prof. F. Iniguez.

Dear Prof Iniguez,

I an obliged to you for the

information about the small Steinheil equatorial and I

shall go into this matter again and let you know if lt
would be possible to apply clockwork, but I am afraid as
the Circle is a fixed ore lt will not be easy to make a
good Job of it without considerable expense.

With respect to the Spectrohelicgraph:- The

position at present is this.

have got the main body or skelet i.on of
of the Instrument together.	 The twe tubes Carrying
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the 4 inch telescopes arm mounted in the general frams-

work, and all the comlicated work connected with the

priem box for setting the arm carrying the optical planes

and also for revolving the prism at half the speed of

the former, is complete, and we have the new mounting

made for the prism.

The slits have been practically completed with the

exception of the jaws which I In not completing until I

get a photograph through the Instrument for the purpose

of ascertaining the necessary curvature. 	 I propose to

mount temporarily, straight jaws on one of the eilte,
arid take a photograph by placing a photographic plate

opposite the other telescope and in this way to get the

curvature of the linee, and to form both these s/its to

half this curvature. This is a matter which will haya
to be very carefully done and special tols will have to
be made for the purpoee of grinding up the edges of the
slits to a very fine edge.

We are at present engaged in planing the
upper surfaces of the two large castings which form the



cape or the two plers and when these are complete we

shall be able o mcunt the Spectrohelicgraph on these

cape for which 1am making temporary piers. Te are also

working at prenent cn the driving gear, that is the

pair of screws of unequal pitch and the gearing connect-

ing these with the clockwork.

You wil gather from the aboye that althol

we sha31 be able very shortly to get the Instrument to-

gether and make the preliminary trials, it will not be

possible to complete lt for delivery by the end of this

year. Te had originally hoped to do so but there have

been so nany delays from ene cause or another lt will not

be possible for us to have lt ready for delivery until

about the month of rebruary. The Instrument being so

very new & novel we havehad many delays froT having to

moefify and alter parts as we go elong, and we have had

also much delay in getting glase and other materiale.

I should have mentioned that the two 4" object glas ses

are complete and mauntee in the instrument.

There are some points iliegarding the
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instrument that I desire to enquire your wishes about.

(1). Mith regard to the focussing. It was originally

arranged that the focussing should be done at the slit

end but I found that that was undesirable because every

time the focus was altered the dietance between the slits

and the photo plate would be altered, and also the slit

upon which the image of the iin is formed would be altered

in position and of course lt is desirable tha t this

should be conetante arid also that the other slit should

be constant tecauee the photo plate should be as diese as

possible to this lattere and if an alteration in focus

were made lt would be nmofessamy to follow this motion

with the photo plate.

I en therefore making arrangements to effect

the focussing from the object end of the telescopee and I

wish to enquire whether you thj.nk it necessary f as this

will be some 6 feet from the obseri rer, to carry a long

rod or shaft to the slit end in order that the observer

mar be able to effect a change in focus while working at

that end9



5.

2 	 .It also appears to me that it will be desirable

for the purpoaes of focussing that I should adapt into

the same frame as carries the photo plate, a frame carry-

ing a focussing arrangement, and that this focussing

arrangement shnuld consist of a magnifying lens with a

right angled prism in order that the observer when focuss-

ing may he able to stand at one side ( not immediately
So

In front) _emzomd*r that his own head may not be in the
way of the rays falling upon ,the elit from the 10 Inch

objectiye.

shall he glad to have from you now as soon as con-
venient, a drawing giving particulars of the room and
more particularly the roof or ceiling showing how this is

constructed, in order that we may be able to make the nec-
easary arrangements for the overhead levers and counter-
poising of the Instrument,

It you would he kind -ough to ask the Archi-

tect to send me such a design arid that you mark on the
design what position in the room you would like the instru
ment to he placed, 1 could then make a design for the ovee
head work and send it to you for your approval.



6.

I am very sorry that lt will not be

possible to have the Instrument ready by the end of the

year and in consequence of this you may be put to some

ineonvenience an regards the payment of the money, owing

to the necessary formalities, but if there is any action

that I can take which would save you inconvenience such

as happened on a former occasion when we sent you signed

receipts for the moneyowhich you held until the instal-
ment was due, I shall be happy to do anything of this
sort that you indicate.

In your letter just received you speak of an
item of (g5. 5. Od for a reticule for Er Xscobar's teles-

cope. This estimate was made up while I was away from

Dublin and that matter of the reticule was not very clear-

ly understood but I agree with you that the price for a

12 x 9 c/m plate is more than qhat is neeesesary.

There are certain Firms which apply themselves partic-

ularly to this kind of work and I shall make enquirles
and ese elat lt can be done for consistent with the best

werk, but before doing so I should be gZad to have exact
partIcuiars as to the ruling of this reticule. The numher
of linee, how it is to be numbered &c., A little sketch



'1.

would be an advantage, and I would then get a definite

price from a Pirm devoting themselves to this sort of

wo rk.

I have to thank you for the very beautiful

photographs you sent me of the comet.	 I took the opp-

ortunity of submitting some of thmse to Sir David Gill
formerly Director of the Capetoen Observatory and an old
friend of minel whom I saw lately in London, and he was
greatly pleaeed with the resulte you have got.
understand they have got some good photos also at Green-

wich but I doubt if anything better has been done ' than the
negativem of those which you sent me prints fron.

Of course I can quite understand that no silver print
will ever reproduce the exquisite detalle that are

shown on these negatives.



TELEPHONE No. 1024.

(Optical anä fa£rbanirat eitarks,

10th December 1908.

Prof. P. Iniguez,

Dar Prof Iniguez,

In continuaticn of my letter of

the 8th inst. 1 would be glad to know from y .) 1.Ä as to
what rortion of the spectrum you will be using the instru-

ment for. My object in making thiß enquiry is to enable

inc to determine the best final correction to give to the

obj-glasses fon chromatic aberration. Of course I am aware

that any rhotos taken with this will be taken with mono-

chromatic light and therefore the correction for chromatic

aberration will not affect the sharrness of the Images

but 1 have to provide accommodation for focussing on all
the different rays that you wil

Y
require to use, and there-

form it wnuld be desirable to give such a correction to

the obj-glasses as will cause the least displacement of

focus between the extreme raye towards the red and towards

pHD GRUtee

<2.

RATHMINES.

DUBLIN.
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tkm veolet that you have occasion to uss.

If, therefore, you would kindly mention

roughly the portion of the spectrum it will be necessary

to provide for 1 shall determine the best correction to

tive to the obj-glasses and the necessary amount of rangt

to give to the focussing. of the telescopes.



T. LEPHONE No. 1024.

.29 RD (Allee	
*timt attb »lichanítal Murks,

e	 RAYHMINES, .4%
	

21st	 December	 1908
DUBLIN.

Prof. P. Iniguez.

'near Prof fniguez,

Will the enclosed letter

answer your purpose. vre are making every possible speed

with the Instrument and I hope soon to be able to commence

some of the trials.	 The firat trials I have to make are

with regard to the curvatete of the linee an I cannot

finimh the jaws of the Einte until I ascertain as neare

as possible the curvature of the linee. To do this I am

fitting up one straight jawed slit arid propose to take a

photograph of the spectrum in the focus of the second

telescope. Prom this I will be able to estimate the

annunt of curvature necessary to give to the jaws.

e'LJL	 frut—	

L-7e7

P.S. I am writing to Prof —hittaker and will let you know if he will
undertake to be present at the trials, in a few days.
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MADRID le 6 jule 1907.
- - •

DIRECCIÓN

Sir Howard Gruhh.

Dublin.

Mon. cher Sir Grubb: Je vous envoye ci jointe une léttre de change

de cirquante cinq livres sterling, ( L. 55 ) pour le reste du paye

ment des collimateurs.

J'ai reu vos dessirs des collimateurs, et efectivement lis nous

seront bien utils pour l'installation de ces instruments;je vous envo-
,

je mes remerciements par ces marquew d'interest.

J'ai deja bien achevg la question du mouvement de la coupole, en

y plajlt un moteur de courent continu, qui porte parfaitement la cou-

pole dans les deux directions avec un simple commutateur; je suis

bien satisfait avec cete solution, car je croix que le moteur de cou-4
,-Nt

	

	 rent alternatif, gtant plus compliqug dans son installation, il auxIgt

e, toujours des dificultgs de fonctionement, -- a cause des conditions tou-

tes \)articuliers de son fonctionement: il a eté pour nous une heureu-
..%e (3 se circonstance de pouvoir disposer du courent continu, et nous n'au-

)
rions eu tant de delays si nous aurions cu le courent continu quand

4	 nous vous colmandames la coupole, mais allors nous n'avions que le co-

urent e€9.3..t4e.se„aite,vo.outei.
Veuillez, Monsieur,agrger l'assurarce de mes sentiments le plus

devougs

P.S. Je vous prie de m'envoyer par duplié l'acus de reception de la
de

l gttre, afin complimenter les exigerces de notre comptabilitg.
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Optical anb inecbanical Marks,

llth of
	

March	  19 	 07

Telephone No, 1024

41 0,(DGRue,

%0

RATHMINEB, .110

DUBLIN.

Prof. F. Iniguez.

Dear Prof Iniguez,

With regard to the matter
N.7of the rhronograph about which you '4r6te me a short time

since.	 I dhall be glad to have from you your ideas as
to the size and clase of Instrument which you would des-

Ire.	 If you are anxious to have the best possible in-
strument, I cannot recommend anything better than what
we made for Dr Ranbaut of the Radcliffe Observatory, Ox-
ford, which is nearly identical with what we made before
for the Perth. W.Australia Observatory; a couple of blue
prints of which I enclose.

This Instrument was supplied
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with the best possible clockwork and a control similar to

what we supplied to all the Stellar Photographie Telescop-

es, but I would propose in future to replace this by the

newer form of control euch as we have adopted in the case

of the 24 inch telescope at Oxford, whichis simpler and

easier to work.

This Chronograph has two barrels of 30 inches

lang and 9 inches in diameter, either or both of which

can be worked at the one time.	 Te registration is made

by stylographio pena making dots of ink on ordinary white

paper . The seconds are represented by spaces of .4".

The pries of this chronograph was £170 but it

could be made for slightly lees by adopting the newer form

of control.

Possibly you may require a simpler form of

Instrument and desire to have only one barrel or snaller

sized barreis, but if after exanination of the drawings

sent you you wu1d kindly let me have your ideas I would

give you a special quotation and special descriptior of

whatever you may desire.

You will observe in the draw-
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ing of the Perth Chronograph that each barrel is mounted

upon a trame which can be dra-oln out towards the operator

when not in use. This is a great convenience both in lift-

ing out thebarrels and re-covering with paper, and also

for examination of the records, ard there are a number of

other contrivances about this which long experience has

led us to adopt.



Telephone No. 1024.

0Rue,,s,

0 A's

RATHMINES, 1?«,
e

DUBLIN.

Opticat anb Mecbanicat Works,

llth 	 of	 March	 	 079 	

Prof. D. Iniguez.

Dear prof Iniguez,

I am sorry to troulle you but

lt would be a great convenience to me if you could manage

to get the Architect to send me the balance dus on the

Dome.	 You have always been very kind te me in sending

remittances promptly and I quite understand that in this

case difficulties have arisen through the money coming

through the architect and also the changes in your Govern-

ment, but this balance has been so long delayed it has

somewhat incorvenienced me and I would therefore take it

as a personal favour if you could hasten thedeepatch of

it.



Telephone No. 1024

4\

42-? RATHMINES,
c

DUBLIN.

Opticat ano tlbecbanicat Morke,

25ith 	 of	 Ma rd). 	 19 	 07

4 encs.

Prof. P. Iniguez.

Director, Astronomical gbeervatory.

Madrid.

Dear Sir,

I en i9 receipt of your kind letter

of the 21st inst enclosing cheque for £100 In liczymclit, sdr

account furnished for the balance on 8 metre Dome, elec-

trical motor &c, and haue much pleasure in enclosing here-

with receipts in duplicate as per your instructicns.

Sir Howard is on business in England just at present

but will write you immediately after Easter with reference

to the matter of the Chronograph.

Yours faithfully,

Secty.



Telephone No. 1024,

.44 0; ID GR tiee.

0

RATHMINES,
co

DUBLIN.

Opticat anb Mecbantcat Morks,

9th 	 of	 April	 19 	 07

e

Prof. P. Iniguez.

Dear Prof iniguez,

I was away for a s}mrt time at

Raster and on my returr found your letter of t'he 21st Mch

enclosing cheque for £100 for which our Mr Ladd has I think

sent you duplicate receipts as desired.

Respecting the Chronograph. it was a mintake

showing orly the one pen ixickir in the engraving as we

always use two with these large chronographs.

We have recently na de a simple form of nhrono-

graph for a London University, of which I enclose a photo.

Curiously enough it so happens that only one pen was placed

In the holdere in this case also, but of course two are

supplied each with its set of electric magnets. This is
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a simple but efficient form of Chronograph and might per-

haps answer your purpose. T"eprice is £55, ser) enclosed

memorandum (A).

I have also on the same memorandum noted what the cost

would be for making the instrument double which is a great

convenience as the records on one barrel need not be dis-

turbed if a second is required for some other work.

Poslibly either of these two forme would suit and Ixibux

have added a memorandum showing the cost for adding the

"Russell" electrical control to either of them.

I hope vry much that you will be successful

in getting the money fon the Spectroheliograph. I would

very much like to make one of these for you arid have lt

working in the clar atmosphere of Madrid.

betaue:9,e.



elftmatt
FROM
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ASTRONOMICAL INSTRUMENT MAKER,
To the British and Colonial, German, Austro-Hungarian, Belgien, Russtan, Mexican, ¡tallan, and Spanish

Governments, and to (he Principal Public and Private Observatorios of Great Britain and Colon/es,

DUBLIN.

9th 	 April-	 07.

Prof. F. Iniguez.

Director Astronomical Observatory.

SIR HOWARD GRUBB

£551 0 0

o

propost to 511,pplir

( ) .

A single barrel Chronograph with good
strung ball governor clock, supplied with
a barrel of 9 inches diameter arid 16 inches
long, giving about i hours run.

The spaces for the secs to be about e
and two pens of stylographic form to bemex
supplied one for recording secs and the other
observations.

Intmrchangeable barrel also to be sup.-
plied & the instrument arranged so thatone
barrel can be taken out & the other put into
gear without trouble or loss of time.

The instrunent similar in every res-
pect to the one lately made for The University
Gower St London. See phot4nclosed.

Packed & d/d f.o.b. S..Dublin 	

(B).
The same as ahoy e but supplied with stronger
clock working 2 barrels simultaneously, eadh
with their double set of perle; or if desired
one barrel independently of the other. The
length of barrels to be such as to give 11
hrs run on each.

Packed & d/d f.o.b. S.S.Dublin 	 	 £85 0

The (A) instrument supplied with the "Russe "
form of control but no pendulum for controll-
ing 	  Extra £10

The (B) Instrument supplied with the Russell
form of control but no controlling pendulum..Extra 12.

0(ftte
57, RATHMINES ROAD.

_

norms Entrante
To

ORSERVATORY & ASTRONOMICAL WORKS,
HV

OBSERVATORY-LANE, RATISMINES.

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

HIGHEST AWAROS AT ALL FXHIBITIONS TO
WHICH EXHIBI T S wErn SEHT.

Packinp and Delirery in Dublin charged O per
e.mt. Medianical, and 24 per cent. Optical Goa*.

Tin-lined Cases for India, &c., extra.
Ro allowance for returned Empties.

Optical Work must be tested betbre leaving
1/te Wolle in Dublin.

Madrid.
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DUBLIN.

Optical ant, (11)ecbanical Morks,

12th	 of	 April 	 19 	 07

1 enc.

Professor 7. Iniguez.

Dear Prof Iniguez,

I endlose a piece of paper
showing a recodd given by the Chronograph we have just com-
pleted for a London University and •-hich is the same in-

strument as that which we sent you a photograph of a few

days aro.	 e-(7b,rtz_A--e



Telephone No. 1024.

sto>5;D ORLiee

0

RATH MINES,e
DUBLIN.

Optical ¡tut) ((Dabaliwill Works,

18th 	 of 	 April 	 19 	 02

Prof. 9. Iniguez,

Dear Prof Iniguez,

I en obliged by yours of the

15th re:- Chrono r,raph and I note that you expect to be able

to send an order for onP of these.	 I also note that you

require 3 barrels instead of two. The price fcr the extra

barrel would be £3. 10. Od

I em not quite certain of the meaning of the next sen-

tence in your letter but I may mention that the barrel can

be lifted out by taking hola of the spindle at the two ende

the ende of the spindle being provided with buttons to pre-

vent the fingers slipping.

Before lifting out the barrel the whole frans
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containing the barrel is drawn out away from the pene, and

then it can be lifted straight up out of its bearings very

conveniently.

If you require a separate stand altogether

to rest upon a table for carrying the barrel while reading

off and reducing the registrations, this would best be made

in wood and could be supplied for about £1. 10. Od.

As regardm the character of the registra-

tions:- whether they be dots ( as in the one I sent you)

or broken linee thus

or what we call “crenolated"

linee thus

We make the Instrument to give any of these registrations,

Whichever you think best; it is only a question of alter-

ing the position of the electro	 gnets, which in the ist

case as ahoye would be underneath the armatures; in the 2nd

aboye the armatures, and in the 3rd cace at one side of the

armatures.	 This will make no differerce in the cost. If

you will kindly teil me eghichever you desire we will make

lt accordingly.
I hope that you will be able to obtain the

necessary grant for the Spectroheliograph about which we
corresponded last year. I Shall be very pleased to put this
Instrument in hands for you as I thirk -ee shall be able to
make an instrument supericr to anything that has yet been
produced.



Optical anb Secbalitat Worlis,

.	 May	 	 19 0?

Prof. F. Iniguez.

Dear Prof Iniguez,

I have been away for a few days

and än my return find your letter of the 7th inst.

Firstly, with regard to the "Releveur". From your

letter of the 21st April I take this to mean an instrument

which can be applied against the cylinder and by which the

registrations are read off inportions of secends. I have

not se2n an Instrument of this clase before. here lt is

usual to read off the registrations after the Wheet of

paper is removed from the cylinder and we generally pro-

vide a scale divided upon glase with 11 linee slightly

tapering, forming 10 spaces, whose scale is slightly diff-

Telephone No. 1024.

fto GRÚ

Zt. RATHMINES, kpe
DUBLIN.
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erent at ene end than at the other. This scale is then
drawn across the paper until the two end divisions corres-

Pond with the registrations of the seconds and in this way
the decimal portions of a second can be read off from the

registrations of the transite or obeervations.

If however you paxxxx prefer to have the little
4Ib

instrument such as you have sketched in your letter we
—

can easily make this for you and the price would be*/-
elI quite understand the nature of the registrations

you desire.

As regards the Motor. I have been in commu-

nication with the General Electric Company who supplied
the motor and 1 have had a consultation with their Engin-
eer. He has promi sed me particelars of a frictional clutch
the adaptation of which he said would get over the diffi-
culty, and I have also another proposition to make of a

simple nature vihich might also suffice; but althoägh we
have written directly und telephoned we have not ben able
as yet tc get these particulars from the Engineer but shall



use further endeavours to get them within the next few

days and will then write you fully on this point.

It is, as you say, unfortunate

that we did not know that a continuous current would be

availahle as this of ccurse would have simplified the

problern very considerably.

C/2,t

3



Telephone No. 1024.
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RATHMINES,e
DUBLIN.

Optical anb finecbanical %Mode,

17th	 of	 May	  19 	 07

Prof. F. Iniguez.

Dear Prof Iniguez,

We are every day telephon-

ing or communicating with the General Electric Co with
regard to the motor of your Dome but we are ao yet with-

out any definite information. I am very sorry for the

delay but we are really doing all we can.

•



Optical aith (i)ecbanical

19th of	 	 July	  	 19 07

Prof. P. Iniguez.

Dear Sir,

In the temporary absence of Sir Howard

Grubb I beg to acknowledge your esteemed letter of the

15th inst and cheque for £55.

Herewith please find receipt in dupli-

cate as requested.

Awaiting your further esteemed commands.

Yours faithfully

Secty.

Telephone No.1024

GRLi

o	

e
4:.

e	 ,P
e. RATHMINES,	 'Te

DUBLIN.

2 encs.
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RATHMINES, kpe
DUBLIN.

Optical anb (I)ecbanical "Mode,

21st of	 June	 19	 07

Prof F. Iniguez.

Dear Prof Iniguez,

I am now sending you drawings

showingthe method of placing the supports for the Collima-

tors, which may be useful to you when you come to erect

the Instruments.

You will see that the pedestals for the supports

of these collimators have flanges upon one side, and these
fianges we propose to place inwards so that you may get the

greatest possible distance between the two supports with

the given length of the piers.

We are sending stone bolts for at-

taching these pedestals to the pier.

With regard to the adjustment of the

wires. Both collimators have adjustable wires on cross
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slides; the one is so arranged that the screws are com-

Pletely meide the mounting, and in order to get at these

screws it is necessary ti trun round through a snall quan-

tity a ring which has 4 holes in it. This will enable you

to get a screw driver at the screws for adjusting the wires

When the adjustnent is nade this ring can be turned

back again to keep out dust.

The other collimator is, according to your

instructions supplied with nicrometer heads.

The level we have packed in a cardboard tube and I

trust it will reach you safely. There can be no difriculty

think it putting this together. The advice notes sent you

give the contents of the packages, but we omitted to put

on them Case 5 containing the Personal Equation machine,

but it has gane with the other 4 packages.

I have alr eady written you with regard to the

Personal Equation nachine. I think you will find the add-

ition I have made to lt an advantage.

I hope you are getting out of the difficulties with regad
to t'he Dome. It is nuch to be regretted tat you did not
know at tne time that a continuous current would be avail-
able as this would have very much simplified mattere and
saved you much trouble.

Hoping to hear from you soon and that
you will be able to get the vote for the Spectroheliograph.



Telephone No. 1024.

,r,stD 0 Ruzi,4,

04'

RATHMINES, .0)e
DUBLIN.

Optical mit) fnectanical "(Kloths,

18th	 of	 June	 19 	 07

Prof. F. Iniguez.

Dear Prof Tniguez,

I am glad to be able to announce

to yoll the despatch of the cases containing the Collimators

and the Personal Equation machine. I am preparing a few

drawings to send you of the collimators which will be Ilse«.

ful to you in putting together and mounting on the piers.

As regards the Equation machine. I have made

practically the same as the American one with ttis expeption

that besides using it with the naked eye you can put on an

adapter that I have surplied and use it with an eye-piece

and it appears to me that this gives a result far more com-

parable wi i.h the spider linee in the transit than when view-

ed with the naked eye. I shall be glad to have your opinion

about this, but in any case you can use it either as the

Americans use it or with the addition which 1 have put.



Sen.Donaulaica
One Case 4gent de Aduanas

BILBAO

Carriage
Po rward.

`74-Le.

4 adjustable cast iron supporta
for the 5 inch tubes.
1 dozen stone bolts
2 small capstan bare.

ADVICE OF GOODS.

57, RATHM INES-ROAD•	 From senttoProf P, Iniguez .
Inne Entrann

To
OBSERVATOR

AND
ASTRONOMICAL WORKS

BY

OBSERUTORY4ANE

RAHMES.

SIR HOWARD GRUBB,
RATHM1NES.

Dublin 	 18th June 	 190 7

Astronomical Observatory.

Madrid.

MARX
DATE

OF
DISPATCH

NIIMBER AND
DESCRIPTION OF

PARC ELS
How SENT PARTICULARS

8/6,/o7
One Case

Per

ity of Dublin

Containing two 5 inch tin plate
tubes wlth their eye-ends complete
cross wires & adjusting screws
for same.

S Packet CO
One Case. Containing two 5 inch achromatic

/G> to

he

object glasees each packed in an
inside separate case with their
dust caps.

"Serra & Tintore 1 long delicate spirit bubble
packed in cardboard tube.

One Case with instruction Frame for supporting level an4
to consign to	 handles for lifting same.



Telephone No. 1024.

t„stD DRuzi,e,
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RATHMINES, 1.3(pe
DUBLIN.

Opticat alib t11)ccbanical Motte,

28th ......	 May	 	 19 	 07

Professor...F.Iniguez.

Dear Prof Iniguez,

After a long delay and much

correspondence and telephoning 1 have at last had a final

Interview with a representative from the General Electric

Company.

In a former interview he told me that the best

arrangement in such as case as yours would be, to apply

a frictional governor of such a type that the motor would

start without load and a coupling between the motor and

the worm wheel would not be coupled until the speed attain-

ed was normal.

He now teils me that it is impossible to
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obtain one of these governors for so small a motor and it

Is only to-day that I have ascertained this and I lose no

time in writing.

There are two possible solutions of the difficulty

onn of which has occurred to myself and lt would be very

simple to try, and that is, to disconnect the attachment

betweAl the worin wheel and the spur wheel so that the worm

wheel would be lose upon its spindle, ard then to have

a pin placed in such a position that the worin wheel could

go nearly a turn before lt drives the spur wheel.

Under these circummtancee When the motor is started lt

could run 50 or 60 turne before lt comes into contact mith

the pin and begins to drive the 4704round, and during thee

50 or 60 turne the normal rate would be attained.

There would be this disadvantage that if the motor

were stopped and then started again in the same direction,

it would not start without load and lt would be necessary

to reverse the action for a few turna and then start for-

ward again when lt would mtart without load until the pin

comes in contact.

If this would answer lt would be a
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very simrle way out of the difficulty, but if not, I fear

there is nothing for lt but a frictional clutch.

As we cannot obtain a frictional clutch fr so small a

motor we shall have to make one ourseives and I think one

made on the principie of the enclosed sketch would be a

simple and efficient form. If this be necessary I would

ask you to send ne particulars of this rortion of the two

shafts where they meet one another, that is to say, the

shaft of the moteu and the spindle of the endless screw,

and I will then make a clutch for you of this clase.

The disc which would be mounted ön the screw spin-

dle would be made or eovered with raw hide, and the weight-

ed le yere would have on the end next to the raw hide disc

and serrated or toothed piece which would grip in the raw

hide but this grip or clutch would not take place until

the motor had attained lts speed.

rith respect to other matters:-
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have the Personal Equatäon machine complete and cculd send

lt to you at any time. The collimators are almost complete
and unless we hear from you to 4-he contrary weshall await

the completion of thmse before sending all.

Ohronograph. ITTe have to thank you for the

order for this and shall have it put in hands at once.

Shortly I ähall send you some drawings showing

the modified arrangements of the pens. Tith such a regis-

tration as you desire I agre e wdth you that the syphon

pena will be best.
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Telephone No. 1024.

1,,,RD GRUzi.e.
44

0e 
RATHMINES,	 .(P

DUBLIN.

Optical anb (11)ecbanicat Uilorke,

17th 	of	 September

Prof. P. Iniguez.

Dear Prof Iniguez,

I am home again now after my

summer holidaye arid I will very soon have your Chronograph

ready for despatch.	 I assume that I am to send lt in

the ordinary wayby Bilbao, through the Serra & Tintore

S.S.Co.	 I shall put lt to a few trials and let you have

a sheet of recorda.	 Al]. portions are row complete with

the exception of the "releveur".

I ähall be 7lad at your leisure to hear from you regard-

ing the Spectroheliograph and When it will be likely you

will be áble to obtain the neceseary vote for this instru-

ment.
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Optical anb MWlankitt Modle,

2nd	 of	 Novembe 	 19 	 07

Prof. P. Iniguez.

Dear Prof Inigueze

I have the pleasure to acknowledge

remeipt of- your kind letter encloaing cheque for £71 in

payment of the Chronograph.	 I hope that you will receive

this instrument in good order and withrl,lt any damage.

I note what you say ab out the Spectroheliograph and

we hope to hear from you nefore very long that we may put

the werk in hands. I am very anxicus to make this instrumertS

for you and to eupply you with a spectroheliograph which

will be at least equal to if not euperior to anything that

is in existence elsewhere.



Optical anb t11)ccbanical Morke,

8th	 of 	 February	 19 	 06

Prof. F. Iniguez.

Dear Prof iniguez,

I write a une as you were
expecting about this time to be able to come to some de-

cision as regards the ordering of the Spectroheliograph.

As I mentioned in my last, if you tell me that the
Government have decided to order it, I shall go to work at
it without asking for any money until it is convenient.

I have designed out the t'!e slits and I have indeed
commenced some of the work on them as there is more al-

most to be done on these than on sone of the other parts.
Perhaps youwill let me know When you think it like-

ly that the matter will be arranged.

,f4DD Rte

e
co."	 RATHMINES,	 •

DUBLIN.
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OptIcal anb teccbalucat Ztlorke,

isth  9f	 June 	 19	 06.

Professor F. Iniguez.

Dear Prof Iniguez,

Regarding the matter of the Order

of Isabella la Catolica.	 I was at the Foreign Office in

London to try and get them to send an official intimation

of the King's4permission to the Spanish Embassy in London but

this preved to be very difficult.	 The fact really is, that

the Foreign Office officials are annoyed at my having gone

directly to the King and got his permission without the matter

passing through their office, and they say that as the matter

has not passed through th ir office it is not their business

to make this intimation to the Spanish Embassy.

The Whole matter is very foolish arid surroun-

ded with What we call here "red tape", that is to say that

the various Offices are jealous of ene another and determined



to do nothing ugtside what they are compelled to do accord-

ing to the Official regulations.

By the advice howe ver of officials at the Foreign

Office I saw one of the Secretaries of the Spanish EMbassy

who promised to write to the Marquis De Villalabor, Councillor

of the Ehbassy who is at present in Madrid, and he will ex-

pilain to the Marquis that he has himself seen with me the

official letter from the King giving me permission to accept

the Order, a.,nd possibly this may be considered sufficient.

I am also writing to the English AMbassador

in Madrid ( Sir Maurice W.E.De Bunsen) ard sending him a copy

of the King's permission, so that if he is referred to he

will widerstand the matter, and I trust that this may suffice.

'......n•nnnn••••••••
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DUBLIN.

Opticat alib (11)ecbanical Modle,

18th  of 	 June 	 19	 06

enc •

Prof. P. Iniguez.

Dear Prof Iniguezi

I have just now returned home

to Dublin and I expect that by the end of this week we

shall have the shutter of the Dome complete and then we

will be in a position to dismount and pack everything ex-

cept the motor which we hope to have in time to send with

the other things, and the bronze rings, insulatörs and

the papier mache covering.

As you are anxious to receive the Dome, I

would suggest that wn do not delay the framework for these

mattere, but that we pack up all the wall plates, sole

plates and framework and despatch it to you. Probably

by the time the packing is complete these other articles

will be ready.

1 shall be glad to receive from you
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instructions for transmission arid any directicns you may

have regarding the packing (1c.,

I suppose there is no better way of sending

than what we did on former occasions.

I also enclose the account for the

Dome as requested.

Or other mattere 1 write on a separate sheet.
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57 RATHMINES ROAD.
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OBSERVATORY
ANO

A ST RON OM AL
I NSTRUMENT WORKS.

BV	 The Director. Astronomical Observatory. Madrid.
OBSERVATORY LANE

RAT H M I NES	 yE	
—A/Ir›Vr/	 77

IgitälK0691•16emoNeaameneora.........

8 metre Dome as estimated for in ny

letter of 24/1/05 delivered f.o.b. Dubli

Electric Motor, driving gear, bronze

rings &c., for aboy e Dome as estimated

in my letter of 6/11/05. 	
Packing charges on ahoye 	

1X9/05..By cheque received..£200
11 1/05..	 ..£200

Balance
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Ovyttriu-	 AttyllititiralitTf_ .
57. RATHMINES ROAD.

R ATHM1NES. '
03otrio	

,TO	 18thBSERVATORY
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A STRONOMICAL	

,/ Zune

N ST RUM ENT Wo RKS
BY

OBSERVATORY LANE
RATHMINE.5.

_ 77777(»

,•

12.11.

Ze.
The Director. Astronomical Observatory. Madrid.

(ib+W '47 7071<

Freight Charges &c., connected

with the despatCh of snall instrument

for attaciment to polar axis of Coelostat

as per receipt herewith 	

Re-placing broker steel pinions

in clock barrel of Coelostat. 	

Poetal ami packing charres 	



Optical anb flDecbailical Works,

25th 	 of	 October	 1906

Telephone No. 1024.

>RD GRUe

0	 "9,e
RATHMINES,	 *(5,

DUBLIN.

Prof. F. Iniguez.

Dear Prof fniguez,

Yesterday we sent you the dupli-

cate receipts for the £200 Bill of Exchange, for ehich

very many thanks.

The electric motor itself with the bronze rings

&c., were sent off to you on the 31st August, not with

the main portions of the Dome, so it is possible that when

you wrote your last letter that these parts had not arr-

ived, but before you get this letter you should certainly

have them. If there is any portion miasing kindly let me
know f but please check the articles received by the advice

notes which we sent you.

It is good news to hear that you are likely
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to get the money for the Spectrohelieraph in nexyear's

est imates.

As regards the two 5" collimators. I think we will

have sufficient rcom to mount the collimators with all

their adjustments without asking you to lower the pier.

The plan of mounting that I would suggest as most

suitable would be what we have used in some other cases

of large collimators, of which I enclose you a rough blue

print.

You will see that the enrtical adjustment in
given at one end,and the horizontal adjuätment at the

other end, and it is capable of being well clamped ard made

very permanent.

I understand that you want 2 of these
collimators, both provided with micrometer eye-ends, but

you do not mention if it be necessary to have the vertical
as well as the horizontal adjustmente to the wire plates

of the micrometers of both collimators.

If you have not geie vertical adjustment to the
wires dif the micrometer it will be evidently necessary to
have an adjustment between the spirit level and the coll-
imator, but if you have this vertical adjustment in the

micrometer, this may not be necessary. 1 thirk you will
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find it advisable to have this vertical adjustment as weil

As the horizontal.

As regards the cost:- Small matters euch

as aboye will not greatly affect the cost. 	 5 inch obj-

glasses of aboxt 6ft 6 inches focus cost £35 each. It

will be desireble I think in this case to make them of a

special focus. Idhall be glad to know What your ideas

about focus are, that is to say how much room you have.

INS could readily make them o nly 5 feet in focus, but
if you wanted them of any shorter focus we would then I

think have to make the obj-glasses of the triple form.

Assuming however that the obj-glasses will be "doublets"
that is to say of the usual form, the price would be £35
each.	 The mountings,including the adj ustmsnts in azimuth

and altitude, the micrometer eye-pieces with double sudes

(vertical and horizontal) and the usual micromster headem

also delicate spirit level attazhed to cne of the colli-

mators, would cost about £40. Total price for the two 5

Inch collimators delivered f.o.b. S .S.Drublin say £115.

9fe are getting out
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a design now for the Personal Equation machire, the order

for velich I thank you. As soon as the design is complete
1 dhall send you a drawing.



Telephone No. 1024.

0.44 D GRuee
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RATHMINES,	 •e„.e

DUBLIN.

Optical anb inccbanical Motte,

2nd 	 of	 November	 19	 06

Prof. F. Iniguez.

Dear Prof Iniguez,

Many thanks for yours of

the 30th ulto.

understand your difficulty bout the motor

and I ought perhaps to have written to you particularly

about lt before this.	 The difficulty arises in this way.

We ordered a certain motor from the General Elec-

tric Company and ir order to save time we got them to send

us a very accurate draeng to which we wored arid made all

our connections.	 When the motor was delivered to us it

was quite different to the specification and drawing. Mean-

leile as there was a great delay in the delivery of the

motor we had sent off the piece of the Dome on Which this

motor was to be mounted, keeping a templet so that —e might
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make the necessaryconnections, but the fact that the mo-

tor when delivered was quite different to the drawing gave

us a g'-eat deal of troub-ie

I could have insisted on the Company

wiking me a new motor exactly according to drawing but

this would have caused a still further delay, consequent-

ly we adapeted the notor they sent to the templet as well

as we could.

This eiplains te reason why no holes mere

bored in the casting Which you send a sketch of.

You are quite right in saying that the motor

when in position will overhang the part A, but you will

find in the same box a piece of iron of the shape of the

enclosed sketch. This piece when attached to the foot of

the motor, which overhangs, provides the necessary support

for attaching it to the part A.	 It will, I fear, be nec-

essary to cut a little ofr the high rib in your sketch

which I have marked X.X., but this, I think, will not give

very much trouble.

If you find the piece of which a
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sketch is enelosed, in the box, which my men assure me

was duly sent, you will have nodifficulty in understanding

exaetly what way the motor is to be attached to the part

A.

As regards the Collimators. I agree with you

as to the arrangement of the reticules.

May we expect the o-der for these collimators

soon or will it also have to be deferred for next year's
estimates?

As regards the Perodndl Equation Machine.. I am at

present designing t'is and I require a little Information.

It is desirable that the appearanee of the reti-
eule or threads should be as nearly as possible tne same

as they appear in your own transit Instrument.

I would be glad there fore if you wuld sena me euch

information as would ena'ele me to judge of the appearance

and size of the threads and the intervals in your transit.

It would be suffieient if you sent me the number of

threads, vertical & horizontal, their dietaflees apart in
angular quantity; or their distances apart in millimetres
and the focus of the transit obj-glaes, and finally the

magnifying power with Which you view them. This would

enable me to get the requisite Information.

k



Telephone No. 1024.
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RATHNIINES, .19

DUBLIN.

Optical atO (11)ccbanical Vaorhe,

17th 	 of  De	 center	 1906
4 encs.

Prof. Y. Iniguez.

Dear Prof Iniguez,

I am much obliged by your kind

and courteous letter of the 13th and remittance for £90

which is very acceptable.

I quite understand the exigencies that arise owing

to the changee of Ministry and all fhe formalities conse-

quent on this, and I shall be perfectly satisfied to leave

the matter in your hands and will do whatever you direct

me to do in the way of sending receipts and dating them &c.

If you will clearly ind i cate to me what you require

done when the time comes I shall carry out your instructions

and do exactly whatever is necessary so as to cause you

the least possible inconvenience.

Lo_n/	 /)-N-

TTh
b/7.
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