


TecepHonE No. 1024,

ARD GR ! » .
o L R Optital and Mlechanical Works,
e »
2} RATHMINES,

DUBLIN.

Prof. F. Iniguez.

Dear Prof Iniguez,

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 successful in obtaining
the grant of money required for the construction of your
Spectroheliograph. I offer you my congratulations on
this fortunates result.

I shall now devote myself to produce the
very hest possible design.
I sent you in the Autumn of 1905
four rough designs of which I think you preferred the form

"B", but to make quite sure and avoid mistakes I would be




glad 1f you sent me back these rough designs, marking that
which you prefer..

1 should wish thdﬁdgzzg‘you are in possession of
this instrument that you s&FL 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 24 inches in diameter
with an ‘aperture of ocbjective of about 8 or 9 inches.

At South Kensington, I think, ( speaking from re-
collsetion only) the image is only 1% inches, dbut I may
be wrong in this, and the aperture of the obj=glass is
I think 12 inches,

This would give you a very much less brilliant image
but perhaps you think thi will be sufficient in your
Southern skies.

It is evident that it will be desirable at all

events to have the object glass as large as possible. That




3.

is the largest size you could make use of ? If necessary,
it would not cost very fmueh to mount a larger mirror on
your Coelostat.

I should also be glad 1f you could tell 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
wil) the roof or ceiling be, and will it be possible to
attach counterbalance levers to the celiling as indicated

in the memorandum which I sent accompanyihng my letter of

24th Oct 1905.
%(47 W"%&%: .
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TerLerHoNeE No. 1024,

@ARD GP'UG@

S = Optical and Alechanical Works,

»
RATHMINES,

DUBLIN.

Prof. F. Iniguez.

Dear Prof Iniguez,

T have been hoping to hear from
you ahout the Spectrohelipgraph and whether we might put
this in hands for you,as time is going over.

Please rememher that it is not necessary
to wait to have the actual money in hands for it, as, if
you tell me th-t the ovder is certainly coming I would be
quite prepared to go ahead with the work and it is work
which will require some considerable time.

Have you secn the design in the "Astro-

nomische Nachrichten® for utilizirg a pair of telescopes
as mounted on a photographic equatorial for such a purpose?

The design is very similar




to one of those which I sent you but on account of it be-

ing mounted upon an Equatorial 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 sclid piers.
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Telephone No. 1024.

(R0 ORUG, Optical and dechanical Totks,

* A

£ matHmings, © 218t of . April 79 8

DUBLIN.

Prof. ¥, Iniguez.

Dear Prof Iniguez,

I have been at the design of your
Spectroheliograph and there are a few points about which I
would like to consult with ygu.
leeseWith regard to the rate at which you would desire
the instrument to pass across the 24 inch image of the Sun.

You willprohably like a ~onsiderable varidtion in the

rate and I would be glad to know from you the maximum and
minimum rate which you would desire. This is for the pur-
pose of laving off the necessary clock arrangements to be
able to obtain such variations :2 speed as you may desire.
2¢s0el s8hould 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




prism gives for such rays as you will require to utilize

for photographing the Sun. In case it is not practicable
to despatch the prism to me suickly, perhaps you could get
some of your Assistants 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 wculd enahle me to proe-

ceed with the necessary drawings.

3.+++1 should be glad to know whether you have made any
estimate as to the necessary curvature of the slit. T*e
image of the Sun being so large in diameter the curvature
will be considerable, but until I get the prism, or have
some estimation of this curvature I cannot determine what
it should be.

I would hope in a few weesks time to be able to send
you some designs for yowur approval. As we procecd with the
design I will probably be ohlig=d to trouble you with
further questions, but these are all the points which at

the moment occur to m=.
C (LVZ«’/{
N
—
















TeLepHoNE No. 1024.

{ARD GRU . - b v . -
o e Optical and  Alechanical Works,
& 2
2 RATHMINES,

DUBLH, & i SRR ; (e _June ..................... 190 8

Prof. F. Inigiex.

Dear Prof Ipniguez,
I now encleose you a blue print
giwing 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 lsvers should
not he too short. ~
As regards tkBe actual dimensions
of the room. I should like to ask your opinion, and I think
you will be able to came t0o a conclusion in this matter

from the drawing I now send, as I have sketched on the




plan the space that the instrument will take up or occupy.

I have placed the instrument, as you will se¢, nearer
to one side of the room than to the other, and also nearer
to one end than the other,

I have placed it nearer to one side than
the other becaus=s I anticipate that there will be very
seldom occasion for any person t0o 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 lesave 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 to xxk stand or sit there for any purpose necessary
in connection with the adjustment of the slit.

It may be, however, that you will desire to make
some different disposition of the parts, or alter the sizes
of the framework; if so, kindly make notes on the drawing
and return it and I shall make out a new drawing.

You will see that I prdpose x




that you should plant the framework upon dwarf or Jow
walls, and that the out side of these walls should, after
the framework 1s in position, be carried up to form the
outer coating of the structure, gthe ventilating holes
being left atythe hottom. |

I estimate that the weight of this
gsteel framework, which will consist of 5 pairs of uprights
with girders and rough ribs, stays &c., and also the two
horizontal channel irons which form the wall plate and
the cohhecting arches will be about 1% tons, and we could
maks this for you, erected here for trial over the instru-
ment, connecting and mounting all the levers on the rough
girders and supplying balance weights and the necessary
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 when you revnly you will be able to say when
I may expect the remittance due on the signing of the

contract 5
' @“/ t:‘;ﬁ Tkl [ A
{ Z’ il ‘;,// A Ab——-




TeLepHONE No. 1024,

RD GRU x . . &

o i Optical and Alechanical @Works,
< @
2 RATHMINES,

DUBLIN.

11th- OfJu]_y errrreee 190 g

Prof. F. Iniguez.

Dear Prof Iniguez,

I have been away for a fortnight's
heliday and on my return find that the instalment of £245
has heen duly received for which I thank you heartily.

With regard 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 instead
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=-
poising levers which are hung from the roof, as this might
interfere with the steadiness of the instrument. Of course

it would be possible to car:y down the framework right to
the ground, if desired, but think the design I have sent

would be preferab_,. O&Lu
&/Af:::i;/<i 7>;ZJ;{£¢5




TeLEpHONE No. 1024

. Optical and Mechanical Works,
& ®
D) RATHMINES,

0o

DUBLIN. SR of i July..... o MU =190

Dear Prof Iniguez,

D

Your letter of the 26th has arrived

Q

-

and I shall take an early opportunity of letting youk have the
information you require for the Architect. Our draughtsmen
has been absent and the drawings cannot be prepared for a week
or s0 but as soon as possible I shall send you the particulars

you require,




TeLEpHONE No. 1024.

D GRU
QAR &8s
P &
& s
N ®
@ RATHMINES,

Optical and Mechanical Works,

DUBLIN. 3les - Of =hg. srma iy RE g I S e el 190...8..

1l enc.

Prof. F. Iniguez.

Pear 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 of your
Coelostat that you might consider an arrangementx such 2as
the enclcesed sketch. I am sending you this now because
if vou thought of any such arrangement it might affect the
planning of vour building.

You will see the arrangement is that of making

the secondary mirror a fixture and mounting the Coelostat




on a tsble which revolves round this so that it can be used
either to the E or W as occasionrequires, and by the addi-
tion of the second truning table the Cealostat can be kept
always truly in the Meridian without adjusting each time.
In both of the designs sent the seondary mirror is

mounted upon a stationary pillar in the centre of a revolv-
ing disc or table which carries the Coelostat, and the Uoe-
lostat itself is kept in the Meridianal line in one case
by a set of gearing wheels, or in the other case by a para-

llel motion arrangement as shown in Fig 2.

The two tables revolve in the samexsimwx direction being

connected by a steel band and the Coelostat is compelled to

keep in the Meridian by the parallel motion rod.

Ty




TELEPHONE No. 1024,

KD GR » ’ o
Fogie: . Optical and Mechanical @orks,
& P
2 RATHMINES,

DUBLIN. 28th. _of. ... August .. .. . ..190_8

Pro¥, 7. Iniguez.

Dear Prof Iniguez,

I have now the pleasure to send
you a blue print of the instrument so far as we have decided
up to the prdésent, but you will kindly undérstand 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 pomstions hefore the finishing, how-
ever, I think the present sketch will be sufficient to givé
you the information you require as regards the supporting
system of levers.

I send you with the dPlue print a tracing on
which is marked the 4 points from which I propose to suspend
the instrument. These are marked A.B.,C and D.. Directly
over these points should be placed the end of a lever suppors

ed from a fulerum attached to the roof or ceiling, and it




was my intention if I had to make the steel framework of a
room for you, to so arrange these levers that the other end
of the lever from&hich a balance weight would hangz, would

be in such a position that the balance weight itself might be
situated between the outer and 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 s0 nearly balanced that it
would be undesirable that these balance weights should be
interfered with in any way, or set in motlion, and I thought
that by placing them between the 2 shekls of the walls that
this would ensure safety.

These levers are not of course 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 fixe
ed is the positions of the 4 points A.B.C. & D. over which
one end of the levers should lie.

In the tracing the green lines represent the levers but
I have not shown them fully or to any particular length as

this can be modified to suit your conwvenience.

o5 G gt




TeLepHONE No. 1024.

AR Gy Optical and Mechanical Works,
: =

Q» .

2 RATHMINES,

30th October 1908.

DUBLIN.

Prof., F. Iniguez.

Dear Prof Iniguez,
Many thanks for yours and for the
photographs just received.

In order trat I may be able to judge as to what
size of clock, and vhat power is reguired, perhaps you
would kindly give me an idea as t0o 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 Dbe quite sufficient for my purpose. Quite a rough es-

-

timation will do.

I would also like to know whether you




would desire to have the clock mounted to the North or to
the South under 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 obser ving
stars near the Zenith if it ( the clock) were mounted at
the N end. If we mounted it at the S end it would be
placed upon a hracket underneath the lower end of the Polar
axis and a smaft could be carried up along the East side
of the polar frame gearing into the screw which works the
t oothed circle at the head of the Polar axis; so, it would
appear to me from the photographs.

If this would answer, I would have to ask you t7€ell me
the number of teeth in that ecircle in order that I might be
able to calculate the rate at whieh that screw should be maxm
made to revolve for driving the telsscope to follow a star.

Would it be pos=ible 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 radius

to find the amount of pull required to revolve that screw?

If I had information on the above points I think T
could then give you an estimate at once.

As regards the other matter, that of the Spec-
troheliograph. I shall look into this and write you fur=-

e




TeLeEPHONE No. 1024.

aWARE B < Optical and Aechanical Warks, <
5 '/’}U\ . = = R =
RATHMINES, z 3 i e

DUBLIN. 8thi... Of_ ,,,,,,,,,,,,,,,,,,, Detobar-- 190 8

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 whe ther
we are likely to have the framework to make. My reason
for asking is, that I have now arrived at s 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 levers. I do not
desire in any way to hurry you but if the Architect has come

id

to a decision I sghould be glad to know as soon as conven-

1Yt Uk A D
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dNARD GRUQG

., Optical and Aechanical @Works,
RATHMINES, :
DUBLIN. 17th November, 1908.

Dear Professor Iniquez,

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 enclose a copy of the letter and estimate
I sent to him. I fear that the 10" and 9" and 6" instruments

ANy
all cﬂfEhe end on deck axis would overload the equatorial of the

same 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

own work. Wz a0
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17th Noverber, 1908,

Senor Antonio . Escobar,

Madrid.

On my return from a short absence I find your kind letter
and order of the 5%th inst., which I hasten to reply to.

When I suggested a 10" 0.G., 1 was not aware that it was
the intention tc mount on the same equatoral a 9" reifractor of
Z.40 focus, and & double lens for photographic work.

I fear thaht these three telescopes would overlocad this
equatoral, and tThe result would not give your customer satisface—
tion, particuvlarly as the fo-us of the 9" is longer than we usually
make 1 hemnm.

If he desiresto have an equatoral of this size only
that is the same as we made for the Madrid National Observatory,
and carryving these three telescopes I would not recommend him to
have a larger lens th-n the %, and that this and the 9" he has
is to be mounted on one end of the deck axis and the doublet and
camera on the other end.

By mounting the dublet and camera on second end of deck
axis a considersble saving is effected, for instead of adding the
weight of this apparatus plus the necessary additional counterpoise

the apparatus itself acts as a counterpoise to the other two

(1) telescopes




telescopes, and thus double the weight of the apparatus will be saved

Perhaps if 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 eatalogue and designed specially for stellar
photographic work.

As we have made ® many of these they ean be supplied
at a comparitively low price, and as they have been specially de=
slgned for the most refined work they possess many more advantages
specially for photographic work. The driving arc is of 1long
radius, the clock work very powerful and effective, and thev are
in édhort as perfect as is possible to produce at the present day.

I can s pply one of these with a 10" telescope extra
tube for the 8", and camera Tor doublet, all mounted on tle same
end of deck axis corpleie, packed and delivered in Tondon for £1080,
or without the elecirical control for £1030. This instrum-nt would
carry even gtill largsr o.g., rlass, and if vour customer desires
to have it fitted with a 12% tele scope instead of 10" telescope
the price would be £130°0 with electrical control, or £1300 without
same.

As ths distance between us is so considerable, and much
time 1s lost in correspondence I hawye thought 1t well to give vou
very full partielars in ordsr that vou mayv hawve all the information
necessgry to enable vour customer to came to a decision on this

guestion.

As to the accessories required the following ars the

prices:=

(2) Over




Accessories: -

2: £: 0. A total reflection prism eyee-niece for Zenith stars.
l: 8: 0. A rheo=tat for mederating the light of electric lamps.
€: 8: 0. A "Dawes" solar eve-piace.

: 5t 0. A reticule of linss ruled on silvered glass plate,

i el Ll ey s Ww@j s
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OBSERVATORY LANE, RATHMINES-
G ASTRONOMICAL INSTRUMENT MAKER,

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

DUBL.IN.

GOLD MEDAL, PARIS EXHIBITION, 1867
CUNNINGHAM GOLD MEDAL, 1881. e
Novembsr
HIGHEST AWARDS AT ALL [ XHIBITIONS TO ’
WHICH EXHIBITS WERE SENT.

Packing and Delivery in Dublin charged 5 per

nt. Mechanical, and 2} per cent. Optical Goods.

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

No allowance for returned Empties.

All Optical Work must be tested before leaving
the Works in Dubiin.

Jt propose to Supply

3 Telescope simila
every respact to that nliad y the Madrid Nationa
Observatory including Rus: Blectriceal control +to
clock, electrical 1llimination to circles and hav ne A
special d ouble ¢ 0 ¢ end of Dac axis vdrfuin
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TeLepHoNe No. 1024,

ARD GRUg ’ 2 b s V&
o0 e ., Optical and Mechanical Works,
Q~ .
:’} RATHMINES,

DUBLIN. 8th December 1908.

Prof. ¥, Iniguez.

Dear Prof Iniguez,
I am obliged to you for the

information about the small Steinheil equatorial and I
shall go into this matteér again and let vou know if it
would be possidle to apply clockwork, but I am afraid as
the Circle is a fixed one it will not be easy to make a
good jeb of it without considerable expense.

With respect to the Spectrohelicgraph;- The

positicn at present is this.

We have got the main body or skeletéon of

of the instrument together. The two tubes ¢arrying




the 4 inch telescopes are mounted in the general frame-
work, and all the comlicated work connected with the
prism hox for setting the arm carrying the optical planes
and also for revolving the prism at half the speed of
the former, is comnlete, and we have the new mounting
made for the prisnm.

The glits have been practically completed with the
exception of the jaws which I =am not completing until I
get a photograph through the instrument for the purpose
of ascertaining the necessary curvature. I propose to
nmount temporarily, straight jaws on one of the slits,
and take a photograph by placing a photographic plate
oprosite the other telescope and in this way to get the
curvature of the lines, and to form both these slits to
half this curvature. This is a matter which will have

to be very carefully done and special tofls will have to

be made for the purpose 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




caps of the two plers and when these are complete we
shall be able to mount the Spectroheliocgraph on theme
caps for which I am making temporary piers. We are also
working at present on 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 abhove that altho!
we shall be ahle very shortly to get the instrument to-
gether and make the preliminary trials, it will not be
possible to complete it for delivery by the end of this
vear. We had originally hoped to do so but there have
been so many delays from one cause or another it will not
be possible for us to have it ready for delivery until
about the month of February. The instrument being so
very new & novel we have had many delays from having to
modify and alter parts as we go slong, and we have had
also much delay in getting glass and other materials.

I should have mentioned that the two 4" object glasses

are complete and mounted in the instrument.

There are some points #egarding the




4.

instrument that I desire to enquire your wishes about.

(1). With 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 distance between the slits
and the photo plate would he altered, and also the slit
upon which the image of the Sun is formed would be altere
in position and of course it is desirable tha t this
should bhe constant, add also that the other slit should
be constant because the photo plate should be as close as
possible to this latter, and if an alteration in focus
were made it would be necessary to0 follow this motion
with the photo plate,

I am therefore making arrangements to effect

the focusesing from the object end of the telescope, and I
wish to enquire whether you think it necessary‘gs this
will be some 6 feet from the ohserver, to carry a long
red or shaft to the slit end in order that the observer
may he able to effect a change in focus while working at

that end?




Se

2ec00ssselt also aprears to me that it will be desirable
for the purposes 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 should consist of a magnifying lens with a

e
right angled prism in order that the observer when focuss-

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

in front) ﬁn:uézsr that his own head may not be in the
way of the rays falling upon the slit from the 10 inch
objrective.,

3..+We shall be 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,

If you would bhe kind nough to ask the Archie
tect to send me such a design and that you mark on the
design what position in the room you would like the instru
ment to0 be placed, I could then make a design for the oves

head work and send it +to you for your approval.




6.

I am very sorry that it will not be
possible to hawe the instrument ready by the end of the
year and in consequence of this you may be put to some
inconvenience as regards the payment of the money, owing
to the necessary formalities, but if there is any action
that T can take which would save you inconvenience such
as happened on a former occasion when we sent you signed
receipts for the moneypwhich 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 £5. 5. 0d for a reticule for Mr Escobar's teles-
cope. This estimate was made up while I was away from
Dublin and that matter of the reticule was not very clear-
1y understood but I agree with you that the price for a
12 x 9 ¢/m plate is more than what is necesssary.

There are certain Pirms which apply themselvses partic-
ularly to this kind of work and I shall make enquiries
and see vhat it can bhe done for consistent with the best
work, but befors doing so I should be glad to have exact

particulars as to the ruling of this reticule. The number

of lines, how it is to be numbered &c., A little sketch




would he an advantage, and I would then get a definite
price from a Firm devoting themselves to this sort of
work.

I have to thank you for the very beautiful
photographs vou sent me of the comet. I took the opp-
ortunity of submitting some 0f these to Sir David Gill
formerly Director of the Capetown Observatory and an old
friend of mine,whom I saw latsly in London, and he was
greatly pleased with the results you have got. I
understand they have got some good photos also at Green-
wich but I doubt 1if anything better has been done than the
negatives of those which you sent me prints from.

Of course I can quite understand that no silver print

will ever reproduce the exquisite details that are

shown on these negatives,




TeLepHonNe No. 1024.

JARD GRU A - s &
R T Optical and Mechbanical @Works,
P
& :
o RATHMINES,

DUBLIN.

10th December 1808.

Prof. ¥, Iniguez,

Dear Prof Iniguez,

In continuaticn of my letter of
the 8th inst. I would be glad to know from you as to
what portion of the spectrum you will be using the instru-
ment for. My object in making this enquiry is to enable
me to defermine the best final correction to give to the
obj-glasses for chromatic aberration. Of course I am aware
that any photos taken with this will be taken with mono~-
chromatic light and therefore the correction for chromatic
aberration will not affect the sharpness of the images
but I have to provide accommedation for focussing on all
the different rays that you willfrequire to use, and there-
fore it would be desirahle to give such a correcticn to
the obj-glasses as will cause the least displacement of

focus between the extreme rays towmrds the red and towards




she véclet that vou have occasion t0 use.

I1f, therefore, you would kindly mention
roughly the portion of the spectrum it will be necessary
to provide for I shall determine the best correcticn to
give to the obj-glasses and the necessary amount of range

to give to the focussing. of the te
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TeLepHoNE No, 1024,

ARD QRU R i s &
o i 4, Optical and Mechanical Works,
& s
2 RATHMINES,

21last December 1808

DUBLIN.

9
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/

Prof. F. Iniguez.

Dear Prof Zniguez,

Will the enclosed letter
answer vour purpcse., We are making every possible speed
with the instrument and I hppe soon to bhe able tco commence
some of the trials. The first trials I have to make are
with regard to the curvatute of the lines as I cannot
finish the jaws of the slits until I ascertain as near ly
as possibple the curvature of the lines. To dec this I am
fitting up one straight jawed slit and propose to take a
photograph of the spectrum in the focus of the second

telescope. Prom this I will be able to estimate the

anmount ¢f curvature necessary 1o giv? to the jaws.

P.Se 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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OBSERVATORIO
ASTRONOMICO Y METEOROLOGICO

DE

MADRID le

—o > oo

6 jule I907

DIRECCION

Sir Howard Grubb.
PRbtdn,

Mon cher Sir Grubb: Je vous envoye c¢i jointe une 1éttre de change

~ Y - - - - - o /
dae cinquante cing livres sterling, ( L. 55 ) pour le reste du paye-
ment des collimateurs.

J’ai regu vos dessins des collimateurs, et efectivement ils nous

geront bien utils pour 1’%installation de cesg instruments sje vous envo-
7/
ye mes remerciements par ces marquer d’interest.
J’ai deja bien achevé la question du mouvement de la coupole, en
< £ d

rlagnt un moteur de courent continu, qui
pole dang les deux directions avec un simple commutateur; je suis

=
|

solution, car je croix gue le moteur de cou-
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rent alternatif, é&tant plus compliqué dans son installation, il auriet

a7
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toujours des dificultés de fonctionement, -a cause des conditions tou~
7

tes particuliers de son fonctionement: il & eté pour nous une heureu-

se circonstance de pouvoir disposer du courent continu, et nous n’au-

rions eu tant de delays si nous aurions eu le courent continu gquand

SCEéry oy

e ~ NI ST O O - N1y 1 a ey T oy - o 17Oy ’, > o~ 134 ~
nous vous cormandames la coupole, mais allors nous n‘agvions gue le co-

urent W&&M

Veuillez, Monsieur,agréer 1’assurance de mes sentim

devoués ‘
=
«

®
3
.
0
ot
®
o]
fod
o
[{7]

'W‘%}& r/f.%——» 4
S0 L3

\)

P.S. Je vous prie de m‘envoyer par duplié 1‘acus de reception de la
ozt . = . - £
léttre, afin complimenter les exigzences de notre comptabilité.
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Telephone No. 1024

P g W Optical and dechanical TWorks,
f RATHMINES,
i DUBLIN. : 1lth of March 19...50%

Prof. F. Iniguez.

Dear Prof Iniguez,

With regard to the matter
of the Chronograph about which youMQrdte me a short time
since. I shall be glad to have from you your ideas as
to the size and class 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 Rambaut of the Radeliffe Observatory, Ox-
ford, which is nearly identical with what we made before
for the Perth. W,Australia Observatory; a couple of hlue

pPrints of which I enclosa.

This instrument was supplied




with the best possible clockwork and a control similar to
what we supplied to all the Stellar Fhotograohlc Telescop-
es, but I would propose in future to replace this by the
newer form of control such as we have adopted in the case
of the 24 ineh telescope at Oxford, which is simpler and
easier to worke.

This Chronograph has two barrels of 30 inches
long and 9 inches in diameter, either or both of which
can he worked at the one time., Te reglstration is made
by stylographic pens making dots of ink on ordinary white
paper. The seconfis are represented by spaces of .4".

The price of this chronograph was £170 but it
could be made for slightly less by adopting the newer form
of contrecl.

Possibly you may require a simpler form of
instrument and desire to have only one barrel or smaller
sized barrels, but if after examination of the drawings
sent you you would kindly let me have your ideas I would
give you a special quotation and special description of
whatever you may desire.

You will observe in the draw-




ing of the Perth Chronograph that each barrel is mounted
upon a frame which can be drawn out towards the operator
when not in use. This is a great convenience both in 1lift-
ing out the barrels and re=covering with paper, and also
for examination of the records, and there are a number of
other contrivances about this which long experience has
led us to adopt.

£

Sy

o




Telephone No. 1024.

/D GRy
P G'e’

Optical and abechanical Torks,

P
& RATHMINES, ":p

° DUBLIN. 5 11lth HOf March 079

Prof. P. Iniguez.

Dear prof Iniguez,

I am sorry to trouble you but
it would be a great convenience to me if you could manage
to get the Architect to send me the balance due on the
Dome. You have always been very kind tc 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 inconvenienced me and I would therefore take 1t
as a personal favour if you could hasten the despatch of




Telephone No. 1024

\sp‘gD GR(_,GG
F L
& RATHMINES, "-:,,

~

DUBLIN.

Optical and dechanical Wlorks,

25th. ... .of Ma ré. 19 0%

4 encs,

Prof., F., Iniguez.
Director, Astronomical Observatory.

Madrid.

Dear Sir,

I am in receipt of your kind letter
of the 21st inst enclosing cheque for £100 i1n paymsav we
account furnished for the balance on 8 metre Dome, elec-
trical motor &c, and have much pleasure in enclosing here-

with receipts in duplicate as per your instructicns.

ssent

3

Sir Howard ies on business in England just at pre
but will write you immediately after Easter with reference
to the matter of the Chronograph.

Yours faithfully,




Telephone No. 1024,

S GRU%:A Optical and (Dechanical Torks,
g:b RATHMINES, ?p

DUBLIN. 9th...of April 19...0%

Prof. ¥. Iniguez.

Dear Prof Iniguez,

I was away for a short time at
Easter and on my return found your letter of the 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 mistake
ghowing onlv the one pen XImkkm in the engraving as we
always use two with these large chronograpﬁs.

We have recently made a simple form of Chrono=-
graph for a London University, of which I enclose a photo.
Curiously enough it so happens that only one pen was placed
in the holders in this case also, but of course two are

supplied each with its set of electric magnets. This is




a simple but efficient form of Chronograph and might per-
haps answer your purpose. T eprice is £55, see enclosed
memorandum (A).

I have alsoc on the same memorandum noted what the cost
would he 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.

Possibly either of these two forms would suit and Ixkxe
have added a memorandum showing the cost for adding the
"Russell" electrical control to either of them.

I hope very much that you will be successful
in getting the money for the Spectroheliograph. I would
very much like to make one of these for you and have it

working in the clear atmosphere of Madrid.
pw% /;;é/l/{ﬁ




Ollices
57, RATHMINES-ROAD-
Groons Entrance
TO
OBSERVATORY & ASIRONOMICGAL WORKS
BY

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

HIGHEST AWARDS AT ALL FXHIBITIONS To
WHIGH EXHIBITS WERE SENT.

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

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

No allowance for returned Empties.

All Optical Work must be tested before leaving
the Works in Dublin,

t propose to

CONTRACT TERMS.
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stalments—one-third with order, one-third when work s well advanced, and

one-third on completion.

Cstimate

FROM

SIR HOWARD GRUBSB,
ASTRONOMICAL INSTRUMENT MAKER,

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

DU Bl IIN.

9th 7/ April -

“Yoi Prof. ¥, Iniguez.

—r

Director Astronomical Observatory.

Madrid.

Supply

(4).

A single barrel Chronograph with good
strong ball governor clock, supplied with
a barrel of 9 inches diameter and 16 inches
long, giving about 1# hours run.

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

Interchangeable 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 instrument similar in every res-
pect to the one lately made for The University
Gower St London., See phot¥énclosed.

Packed & d/d f.0ebe SeTeDUbLlin.eecsscecses

(B).
The same as above but supplied with stronger
clock working 2 barrels simultaneously, each
with their double set of pens; or if desired
one barrel independently of the other. The
length of barrels to be such as to give 13
hrs run on each.

Packed & d/d £.0ehe SeSDUbliNesccesssssess

The (A) instrument supplied with the "Russell"
form of control but no pendulum for controlle

ing..ll.‘....Ol!.........ll!..l..‘......‘.'

Extra £10.

The (B) instrument supplied with the Russell
form of control but no controlling pendulum,.Extra £12.
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Optical and dechanical TWorks,

12th .of April 79....0%

Professor ¥. Iniguez,

Dear Prof Iniguez,
I enclose a piece of paper

showing a recomd given by the Chronograph we have just com-

+

pleted for a London University and vhich is the same ine-

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

C—
¥y

days am0. (o ArE =
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Telephone No. 1024,

0 Heg Optical and (dechanical TQorks,
gf RATHMINES, 6-:,,
DUBLIN. 38%h... .of April 19.... 8%

Prof. ¥. Iniguez.

Dear Prof Iniguez,

I am obliged by yours of the
15th re:- Chronosraph and I note that you expect to be able
to send an order for one of these. I also note that you
require 3 barrels instead of twoe. The price for the extra
barrel would be £3. 10, Od

I am 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 hold of the spindle at the two ends
the ends of the spindle being provided with buttons to pre-
vent the fingers slipping.

Before lifting out the barrel the whole frane




containing the barrel is drawn out away from the pens, and
then it can be lifted straight up out of its bearings very
convehiently.

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 repards the character oF the registrae

tions:~ Whether they be dots ( as in the one I sent you)

or broken lines thus e e

or what we call "crerolated" ——/— v U

lines thus ______~/”’////

Cenn
‘YVe meke 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 magnets, which in the 1lst
case a8 ahove would be underneath the armatures; in the 2nd
above the armatures, and in the 3rd case at one side of the
armatures. This will make no difference in the cost. If
you will kindly tell me whichever you desire we will make
it 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 think we shall be able to

make an instrument supericr to anything that has yet been
produced. Ol P

Uwezxjyﬂgti




Telephone No. 1024.
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RATHMINES,
DUBLIN.
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Optical and dechanical Works,

1lth of May : 19.07

Prof. F. Iniguez.

Dear Prof Iniguez,

I have beem away for a few days

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

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

4]

letter of the 21st April I take this to mean an instrument
which can be applied against thes cylinder and by which the
registrations are read off inportions of secdnds. I have
not seen an instrument of this class before. Here it is
usual t0 read off the registrations after the sheet of
paper is removed from the cylinder and we generally pro-

vide a scale divided upon glass with 11 lines slightly

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




= .

erent at one 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 transits or observations.

If however you mmfmxxx prefer to have the little
instrument such as you have sketched in your lette;p;e
can easily make this for you and the price would be 5/—

I 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 I have had a consultation with their Fngin=-
eer. He has promised me particulars of a fricticnal clutech
the adaptation of which he said would get over the diffi-
culty, and I have also another proposition to make of a
simple nature which might also suffice; but altho@igh we
have written directly and telephoned we have not becn able

as yet tc get these particulars from the Engineer but shall




e

Y e B e e o s o mand + arn K] p S S n s v et 4 s
use further endeavours to get them within the next few

<

days and will then write you fully on this poin
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

problem very considerably.
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Telephone No. 1024
kD GRy
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ér RATHMINES, 7,

DUBLIN.

Optical and adechanical Torks,

17th of May 9. 0%
Prof. ¥. Iniguez.
Dear Prof Iniguez,
We are every day telephon=-

ing or communicat ing with the General Eleetric Co with

Dome but we are as yet with-

regard to the motor of
out any definite information. I am very sorry for the

delay but we are really doing all we can.

/7#/ it

A

/

——

~——




Telephone No. 1024,

(R0 GRUg, Optical and bdechanical Wlorks,

o 5

c§' RATHMINES, ¢ 19th Of J'uly 19 07

DUBLIN.

2 encs.

Prof. ¥, 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

g%z?,éb/@p

Secty.




Telephone No. 1024.

&DRD GRU&G
L o
»
él' RATHMINES, “p

DUBLIN. : 21lst. Of June 19 07

Optical and Dechanical Works,

Prof F. Iniguez.

Dear Prof Iniguez,

I am now sending you drawings
showingthe method of placing the supports for the Collima-
tors, which may bhe 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
flanges 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 ate
taching these pedestals to the pier. ‘
With regard to the adjustment of the

wires. Both collimators have adjustable wires on cross




slides; the one is so arranged that the screws are com=-
pletely inside the mounting, and in order to get at these
screws 1t is necessary ti trun round through a small 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 adjustment is made this ring can be turned
back again to keep out dust.

The other collimator is, according to your
instructions supplied with micrometer heads.

The level we have packed in a cardboard tube and I
trust it will reach you safely. There can be no difficulty
I think it vutting 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 gone with the other 4 packages.

I have already written you with regard to the
Personal Equation machine. I think you will find the add-
ition I have made to it an advantage.

I hope you are getting out of the difficulties with regagd
to the Dome. It is much to be regretted that you did not
know at the time that a continuous current would be avail-
able as this would have very much simplified matters and
saved you much trouble.

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

Y7
o




Telephone No. 1024
Q;PRD GRUGG
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& RATHMINES,

DUBLIN. x 18th . of June 719.. 0%

Optical and dechanical Works,

Prof. F. Iniguez.

Dear Prof Tniguez,

I am glad to be able to announce
to you 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 use=-
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 this exeeption
that besides using it with the naked eye you can put on an
adapter that I have supplied and use it with an eye-piece
and it appears to me that this gives a result far more com=-
parable with the spider lines 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 I have put.

$/ﬁ7é&:%?7/ ch/'/
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Offices :

57y RATHMINES-ROAD.

Goods Entrance
TO
OBSERVATOR
AND
ASTRONOMICAL WORKS
BY
OBSERVATORY-LANE,
RATHMINES.

From

SIR HOWARD GRUBSB,

ADVICE OF GOODS.

RATHMINES.

Dublin

--18th June.

190 %

DATE

MARK OF DESCRIPTION OF
DisPATCH \ PARCELS
18/6 /07
O One Case
One Case.
&
. One Case
<@ 3
<§> 4 One Case

NUMBER AND

How SENT

PARTICULARS

I .

Per

|
\
¢1ty of Dublin

S Packet Co

to

e

1 S.38.Co0
|

‘with instructions

o consign to

en.Don.Zulaica
ent de Aduanas

BILBAO

Carriage
Forward.

"Serra & Tintore"

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

Containing two 5 inch achromatie
object glasses sach packed in an
inside separate case with their
dust caps.

1l long delicate spirit bubble
packed in cardboard tube.

Frame for supporting level and
handles for 1ift ing same.

4 adjustable cast iron supporis
for the 5 inch tubes.

1 dozen stone bolts

2 small capstan bars.

(; " }0:1 e /p«.&z&;‘:‘m—q
7 e A o ..fae.é&f AL
W Kol wfle + o




Telephone No. 1024.

D GR
QAPR UGQ
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»
& RATHMINES, %

i DUBLIN. ; 28th .Of Ma vy 1907

Optical and dechanical TWorks,

Professor.F.Iniguez,

Dear Prof Iniguez,

After a long delay and much
correspondence and telephoning I have at last had a final
interview with a representative from the General Electric
Company.

In a former interv&ew 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 tells me that it is impossible to




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
one of which has occurred to myself and it would be very
gimple to try, and that is, to disconnect the attachment
betwe n the worm wheel and the spur wheel so that the worm
wheel would be loose upon its spindle, and then to have
a pin placed in such a position that the worm wheel could

go nearly a turn before it drives the spur wheel.
R ————

Under these circumstances when the motor is started it
could run 50 or 60 turns before it comes into contact with
the pin and bhegins to drivé'iie dowMdround, and during thee
50 or 60 turns the normal rate would be attained.

The re would be this disadvantage that if the motor
were stopped and then started again in the sanme directioﬂ,
it would not start without load and it would be necessary
to reverse the action for a few turns and then start for-
ward again when it would start without load until the pin
comes in contact.

If this would answer it would be a




very simnle way out of the difficulty, but if not, I fear
there is nothing for it but a frictional clutch.

As we cannot obtain a frictional clutch for so small a
motor we shall have to make one ourselves and I think one
made on the principle of the enclosed sketch would be a
gsimple and efficient form. If this be necessary I would
ask you to send me particulars of this portion of the two
shafts where they meet one another, that is to say, the
shaft of the motop and the spindle of the endless screw,
and I will them make a clutch for you of this class.,

The disc which would he mounted én the screw spin-

dle would he made or covered with raw hide, and the weight-

ed levers would have on the end next to the raw hide disec
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 its speed.

With respect to other matters:~ Ve




have the Personal Equatéon machine complete and could send
it to you at any time. The collimators are almost complete
and unless we hear from you to the contrary weshall await

the completion of these before sending all.

Chronograph. Ve have to thank you for the
order for this and shall have it put in hands at once.
Shortly I shall send you some drawings showing
the modified arrangements of the pens. With such a regis-
tration as you desire I agree with vou that the syphon

pens will he best.




Telephone No. 1024,

WhRO ORUG Optical and Ddechanical TWorks,
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& RATHMINES, ¢ 17th Of September 79 07

DUBLIN.

Prof. F. Iniguez.

Dear Prof Iniguez,
I am home again now after my

summer holidays and I will wvery soon have your Chronograph
ready for despatch. I assume that I am t6 send it in

the ordinary way by Bilbac, through the Serra & Tintore
S.8.C0. I shall put it to a few trials and let you have
a sheet of records. All portions are now complete with
the exception of the "releveur”.

I shall be glad at your leisure to hear from you regard-
ing the Spectroheliocgraph and when it will be likely you

will be able to obtain the necessary vote for this instru-

\

ment. W W
é/wm
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Telephone No. 1024.

JRCE N Optical and dechanical TWotks,
e A@
§ RA;‘:Bh:l-Il:ES. ® 2nd.... 0f...... November 19 .07
2 encs.

Prof. ¥, Iniguez.

Dear Prof Iniguez,

I have the pleasure to acknowledge
receipt of your kind letter enclosing cheque for £71 in
payment ¢f the Chronograph. I hope that you will receive
this instrument in good order and without any damage.

I note what you say sgbout the Spectrcheliograpnh and
we hope to hear from you nefore very leng that we may put
the work in hands. I am very anxious to make this instrumess$
for you and to supply you with a spectrohelicgraph which
will be at least equal to if not superior to anything that

is in existence elsewhere.

Tl AT, NP
¢/ /\-(5;/ %{%
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Optical and dechanical Works,

8th...of....February .19 06

Prof. F. Iniguez.

Dear Prof Iniguez,

I write a line as you were
expecting about this time to be able to come to some de-
cision as regards the ordering of the Spectrohelicgraph.

As I menticned 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 two 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 some of the other parts.

Perhaps youwill let me know when you think it like-
ly that the matter will be arranged.
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Telephone No. 1024,

e Optical and (dechanical Torks,

%
(08' RATHMINES, ‘@

UBLIK. 18th...Of ... .June.... T 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 intimaticn
of the King's permission to the Spanish Embassy in London but
this proved to be very difficult. The fact really is, that
the Foreign Office officials are annoyed at my having gone
directly to the King and ge¢t his permission without the matter
passing through their office, and they say that as the matter
has not passed through thelr office it is not their business
to make this intimation to the Spanish Embassy.

The whole matter is very foolish and surroun-
ded with what we call here "red tape", that is to say that

the various Offices are jealous of one another and determined




to do nothing ogtside what they are compelled to do accord-
ing to the Official reguletions.

By the advice however of officials at the Forelgn
Office I saw one of the Secretaries of the Spanish Embassy
who promised to write to the Marquis De Villalabor, Councillor
of the Fmbassy who is at present in Madrid, and he will ex~
plain to the Marquis that he has himself seen with me the
official letter from the King giving me permissicn to accept
the Order, and possibly this may be considered sufficient.

I am also writing to the English Ambassador

in Madrid ( Sir Maurice VW.E.De Bunsen) ani sending him a copy
of the King's permission, so that if he is referred to he

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

t /
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Optical and Mdechanical TWlorks,
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Prof. ¥. Iniguez.

Dear Prof Iniguez,

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, insulatérs and
the papier mache covering.

As you are anxiocus to receive the Dome, I
would suggest that we do not delay the framework for these
matters, 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.

I shall be glad to receive from you




instructions for transmission and any directicns you may
have regarding the packing &c.,
I suppose there is no better way of sending
than what we did on former occasions.
I alsc enclose the account for the
Dome as requested.

On other matters I write on a separate sheet.
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8 metre Dome as estimated for in my

letter of 24/1/05 delivered f.o.b. Dublin £650 0| O

Electric Motor, dériving gear, bronze

rings &c., for above Dome as estimated
/.

in T"“‘“\,Y 19":’1‘:8:9 Of 6/1]~/’05.-&6.tl...!!h.ll

Packing charges on above

- ® & &6 €8 8 ¢ &8s 08 8

o — e ——

£700 8, O

16/9/05..By cheque received..£200
ik E L e S i | &400 0| O

e B ettt S g

Balance £300| 8 O
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Freight Charges &c., connected
with the despatch of small instrument
for attachment fo polar axis of Coeldstat

as per receipt herewlth.cccececssccsn v wels

Re-placing broken steel pinlons

in clock barrel ocf CoeloBtat v sveanres i

Poetal and packing chargef...cee)s
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Optical and dechbanical TlorRks,

Prof, ¥, Iniguez.

Dear Prof Iniguez,

Yesterday we sent you the dupli-
cate receipts for the £200 Bill of Exchange, for which
very many thanks.

The electric motor itself with the bronze rings

&c., were sent off to you on the 3lst Kugust, 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 missing kindly let me

know,but please check the articles received by the advice

mtes which we sent you.

It is good news to hear that you are likely




2

to get the money for the Spectroheliopraph in nexﬁ'year's
estimates.

As regards the two 5" collimators. 1 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 dlue
print.

You will see that the wertical adjustment is
given at one end,and the horizontal adjustment at the
other end, and it is capable of being well clamped arnd made
very permanent.

I understand that you want 2 of these
collimators, both provided with micrometer eye-ends, but
you do not mert ion if it be necessary to have tke vertical
as well as the horizontal adjustmentes to the wire plates
of the micrometers of both collimators.

If you have noct got vertical adjustment to the
wires 6f the micrometer it will be evidently necessary to
have an adjus tment between the spirit level and the coll-
imator, but if you have this vertical adjustment in the

micrometer, this may not be necessary. I think you will




find it advisable tc have this vertical adjustment as wel 1
&8s the horizontal. 2
As regards the cost:- Small matters such
as above will not greatly affect the cost. 5 inch obj-
glasses of abaut 6ft 6 inches focus cost £35 eachg. It
will be desireble I think in this case to make them of a
special focus. Ishall te glad to know what your ideas
about focus are, that is to say how much room you have.
We could readily make them ¢ nly 5 feet in focus, but
if you wanted them of any shorter focus we would then I
thirk 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 adjustments in azimuth
and altitude, the micrometer eye-pieces with double slides
(vertical ana horizental) and the usual micrometer heads
alsc delicate gpirit level attached to one of the colli-
mators, would cost about £40. Total price for the two 5

inch collimators delivered f.o.b. S.S.Dublin say £115.

Ve are getting out




now for the Perscnal Equatioen machine, the order

I thank you. As soon as the design is complete
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Optical and Mechanical TNorks,

Prof. F. Iniguez.

Dear Prof Iniguez,
Many thanks for yours of
the 30th ulto.
I understand your difficulty about the motor
and I ought perhaps to have written to you particularly
about it before this. The difficulty arises in this way.
We ordered a certain motor from the General Elec-
tric Company and in order to save time we got them to send
us a very accurate dravi ng to which we wofed and made all
our connections. Vhen the motor was delivered to us it
was quite different to the specification and drawing. Mean-
while as there was a great delay in the delivery of the
potor we had sent off the piece of the Dome on vhich this

motor was to be mounted, keeping a templet so that we might




make the necessary c onnections, but the fact that the mo-
tor when delivered was quite different to the drawing gave
us a great deal of trouble.

I could have insisted on the Company
m-king me a new motor exactly according to drawing but
this would have caused a still further delay, consequent=-
ly we adapeted the motor they sent to the templet as well
as we could.

This edplains the reason why no holes were
hored 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 off 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




sketch 1is enclosed, in the box, which my men assure me
was duly sent, you will have nodifficulty in understanding
exactly 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 order for these collimators
soon or will it also have to be deferred for next year's
estimates?

As regards the Peééfnal Equation Machine.,. I am at
present designing this and I require a little information.
It is desirable that the appearance of the reti-
cule or threads should be as nearly as possible the same
as they appear in your own transit instrument.

I would be glad therefore if you wuld send me such
information as would enable me to judge of the appearance
and size of the threads and the intervals in your transit.

It wuld be sufficient if you sent me the number of
threads, vertical & horizontal, their distances apart in
angular gquantity; or their distances apart in millimetres
and the focus of the transit obj-glass, and finally the
magnifying power with which you view them. This would

enable me to get the requisite information.
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Prof. F. 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 changes of Ministry and all the 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 el=arly indicate 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.

-~ -~ ~ 4 Y] /'
)/ / /
;."*,/dr M—L.L"}/’/’; m‘u‘i uM/ ' /V\» o~ "'7{%17
,"/é.»m,%.\ bt _w—( ) Al F i j“‘_s\
/ (, [ o o, W/ A L ~ , i




44,4,,4{%3»—0;#%404‘

Aiaae Mwu} gice L vt W&ZZLW
it Z,LMMA/&( B i in vonl  Sren B
e ZLL/:W 4%%/%7»2‘@01 Ly prses S P
Loy JM%W%&W %773/%/‘4%4
22 vis é&/)/sz'&é& olit 2 l2eik, @Z‘a/’pa%/uwz
L Aave odu srepoiih Mré%/b%m erneZCs1ne —
P ZLWLL e A J(M/z/fé, el obovess oo
/u'aaé Lpiier? e /W oy Fesio st ooreenZ
Fh Z/;,//J,Zp,,jcwd. %27‘“’4/"/ P 7’WM
a0 3 s 0l irsre %L, arp2pd ArL W/W? S
Hrel— vt MMW//W& Loy reossptscLs tar—
WW”& orce /ﬂ/MM e LZ/’éM
M L2 p Hattsr okpra e ALt pr g
2e  aepFory- Atrn 4 2T

=Tk ; Z :

/ L MW (/D/f(/u: ittty 2 Ly Sene

?D—LL/ ryfwfﬁ-{_ Itz 4 : ﬁg Z ttr/ 444 /7/%

ver

el 227 A, 22

/ = / 7‘\ ‘
Lr PP 7/4/1-/ /4«4%4/; Az_( Y el /,/V;/f/; /4;4 LA

Z2) VT % ae D) e 0tp prrtT LAz M 4%//




vsny ol Db eyl EEDE it i e duian
Soutr '!?. //A' : f/""y' W‘%‘?H«Zl///z‘f 220118 AP @/7 oL
/2 wleedty- A //Vi/vﬁﬁ/y/;ﬂ/zf/m//mrmfwc Ly SewrIs Loy
/’4 - Ipp o L2 »/L/;/\/',ra'};::/:l/ eTh ez P‘/MZ\ 6>/%

ZrvA) BIEa L 2t A

v bl / M/w'f d//‘//m ¥ /4/541‘%& ZB2222, ”//4 P %
et //%l’% VoD /""‘—'L L e bt M/wvwv e A

%Wl_ ) wus— -7 M&b,

oy £on um7, e dLoo/a/Laés 22 W
Sl gt wvtn olisiply st AL fomise £,
W Y
Dy Lomaes sloa sisters Zoctivm i e
A,fmm /M' £ a@z/u_m 2 %"’W.
//VVZM e~ - 2oy o/:}z;_/m,yw/mm

s’ plopnoos.,
o wrers gt £ res ot WM
olps = fpyr F : ensg erso

%M@ P WM{/ s oo itvrrpi—
Zopth W»&:W s Liver cenFos
s £ pesot st B L FrninZe L,
Tt sutfomn e Lt /»/MWZ‘ YVaaa o s
F 222y WMM%/ 27~ /:/*;4%’/1%///%&/ & s

/{% L/ L p/{’ﬁ 1A A2 ‘1/"-274'%'» 2z //‘:ézf/}r,ﬂ/z

£ f/««// f 4'%/% ,/4/2 ’VL/P"//V“’I/L P WW Sz {/z—;z,/K ,44‘7/
/

¥ s
VS KM prret ot D i sl e 2
D”é//;/w ’W//Iy P /71/4/7/’2/&75);/; y /,,,\7//{
S v B sifannt A = WSS AN, = £ )




ol v

Y74 L7 )12 7,?"\ lrars 2z 771 £ s

~ S

,/',/ o i i o A B

e g it

2.

A




