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Notice.

This catalogue supersedes former editions.

The prices given in this catalogue are net and do uet include
packing which will be charged at cost.

To avaid mistakes and delavs when ordering please give cata-
logue number and shipping instructions.

Most of the instruments listed in this cataloguie are constructed
to order only but the smaller sizes of telescopes with nccessories,
Chronographs, simpler measuring machines, etc., are usoally kept
in stock.

The apparatus histed in this catalogue is of our own manufac-
ture, excepting the astronomieal regulator clocks, which we have
listed for the convenience of our customers,

All orders will be filled ns promptly as possible with due regard
to thorough workmanship and efficient inspection.

Evervthing that leaves our establishment 18 carefully tested
and inspected and we can guarantee our apparatus to be, in every
respect, fully as represented. Any piece, which do¢s not come up
to the most exacting requirements will always be promptly replaced
within the shortest possible time.

We shall be glad to satisfy any special requirements of our
customers and will make any desired alterations and additions on
the standard designs.



Introduction.

In the following pages we have endeavored to give to our cus-
tomers an idea of the line of astronomical instruments of the latest
and most improved types which we have constructed for some of the
leading observatories as mentioned in the text., We feel that this
series of illustrations may not only be of general interest, but also
of service in helping to determine further developments of modern
astronomical and astrophyateal equipment., We have not thonght
it advisable to deseribe in detail the various instruments of precision,
whicli we have been called upon to construct from time to time for
the scientists in the astronomical as well as other branches of seience
during the last ten vears. As a rule every astronomer is interested
in some special line of research, which for a suceessful investigation
requires a special adaptation of the instrument he proposés to use,
and in such cases we are confident we can fill the requirements and
shall be happy to correspond with interested parties. We are in
position to undertake the design of special apparatus and can fur-
nish sketches and estimates in accordance with the suggestions of
the customer on short notice in such cases, where the importance of
the prospective business will warrant it.  Among the various instru-
ments which we have bnilt, but which are not included in this
catalogue, we wish to mention, spectroheliographs, plasctary came-
ras, photographic plate holders, domes for observatories, ete.

The optical parts which we furnish are of the highest degree of
excellence and are made for us hy several of the most reliable firms
in this line,

Mr. ©. L. Petitchidier is closely located to our works, and dar-
ing the last ten vears has supplied most of our ohjectives, etc.

It s and has been the aim of our firm to produce apparatus
of the highest prade and the constant growth of our bhusiness ig a
wite hut eloguent testimonial that our efforts have héen appreciated
by our customers.

We are glad to acknowledge our indebiediess to many of the
foremost astronomers, who have greatly assisted us by suggestions
as to their particular requirements, and by supplyving certain of the
photographs here reproduced.

We take this opportunity to thank onr customers for the favors
tendered s in the past, and trust that 1n the future these mutually
pleasant relations may be renewed.
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A1

Al101. AR-Azimuth Mounting on strong hardwood tripod. The vertical
and hortzontal axizs have larpe bearlng sorfaces, assoring stability and
steadiness of motion.  All parts excepting the tripod head are made of brass
and are nicely finished. The telescope is fitted with long rack and pinion
motion. Three celestial eye pieces are Included. Price with 234"

)
B s i b et AT P o f S P T A LA VRS A Sk e B S $90.00
Al02. The same as above with 3" telescope, Price v v 311000

Al03. The same as above with 315" telescope, Price............5140.00

AlD4. The same a3 above with 4" telezcope, Price....covveinnen 2200.00
Note.—All our astronomical telescope have objectives of the standard
focal length (focus == to about 15 Uimes diameter of aperture)., The objec-

tive is mounted in the most approved manper and is provided with adjnst-
menk rl'-l‘l' i.'l.l-!.][]'.l'l-ﬂlii'lTL.

Note.—For nceessories to these telescopes see page 11,
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A 110

All10. Universal Equatorial Mounting. Thiz form of mounting ean be
asid equally well for celestial and terrestrial observations, The mounting
i mude to swivel on the tripod head, in ordeér to set the instroment in the
meridian. The polnr axis can be set at any Iatitode and a graduated are
gives the exact position, The instrument s setl level by means of two smail
levels atiached to the tripod top.  The pelar axis is fitted with worm wheel
and worm for slow motion, The handle with the univerzsl joint canbe
clampedd on either side ot the worm shait., Telescope of 3" aperture aml
LR e R PO i b L R i e s e e e B 1B 00

Alll., Same as above with 313" telescope. Price.................5190.00

All2, Same as above with 4 telescope. Price.. . onannnan5250.00
For daccessories see page 11,
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A 120

Al120. Poriable Equatorial Mounting with Driving Clock. This instru
ment was designed to meel the demand for portable low priced telescope
sditable for the study of astronotny in the college, high school or for the
amatenr astronomer. Every observer and teacher in astrooomy will ap-
preciate the great usefulness of a driving mechanism, which will keep the
star io the feld during observation. After several yvears of experimenting
wi have snccecded in constructing a reliable clock which can easily be at-
tached to our portable telescope mounting
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The instrament is mounted on strong hardwoos! tripod fitted with jron
shoes, It iz attached to the tripod top by a single serew which holds it
firmly and allows adjgstment in azimuth, The cloek case carrving the bear-
ing for the polar axis is made to swivel in the base casting, so that the polar
axis may be ea=ily set and firmly clamped at on angle from horizontal to
vertienl, A level is fitted to the tripod top and a gradoated arc is fastened
to the clock case, If the polar axls is 2et vertical and the worm wheel on-
elamped, the instrument is transiormed into an alt-peimuth mounting. This
feature will be found to be a great convenience especially for terrestrial
observations,

Baoth the polar and declination axes are carefully fitted to their bearings
and carry finding circles,  The right ascenslon eirele reads to 5 min., the
declination circle to single degrees. The declination axis is fitted with
clamp serew which 1= within convenient reach.

The clock has ample power nod is enclosed in 4 heavy case which pro-
tects it from dust and Injury. It i driven by two strong springs and will
run about 12 hours without rewinding. A lever for starting or stopplng is
provided. Motion from clock to polar axis Is transmitted by means of a set
of bevel gears nnd worm and worm wheel, The worm wheel iz heid by
friction to the polar axis so that the telescope can be moved without Ioosen.
ing any serew und without affesting the clock, The clock will give steady
anid securate motion to the telescope and with ordinary care 1t will keep In
gl repair for years. A slow motion aidjustment independent of the clock
is fitted to the polar axis.

With the instroment are furnished three celestrial eye pieces giviag a
muognifiing power of about 50,100 and 130 dlameters respectively.

The instroment i= easily portable, the total weight of a 3" telescope
being abwout 60 Ths, yet it is made heavy enough, and the material well dis-
tribitted to insure strength and steadiness, Workmanship and finish of the
instrument are the best, The bruss parts are cither lacquered yellow or
bronzed. The iron parts are dorably ennmeled and all exposed steel parts
are nickel-plated.

Al20. Telescope of 3'" apertore. Prieei.c.iaeismmneio e 5 190000

Al21, Telescope of 334" aperture, the same as above but the bearing
arts maile pfupurlilrlm.'rty BER VIR, PTG re vt s ana wucr i s aa e 524000

Al122. Telescope of 4'" aperture, Price... . .coimerrsmsrmmrs .5320.00
For accessories see page 11,

Note.—An iron column can be provided [or nbove telescopes in place of
of the tripod, at an extra cost of $20.00,



fiL 4 ]
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EQUATORIAL MOUNTINGS ON IRON PILLAR
WITH DRIVING CLOCK, ETC.

Cin page 10 is shown an illustration of our standard high grade type of
A in, edquatorial, A deseription of the same will apply to practically nll
largrer and smaller sizes.

The pillar is of rectangular crogs section and well proportioned. The
clock case iz securely fastened o the top of the pillae bat with provision for
adjnstment in azimuth. The clock has umple driving power, is very care-
fully constrocted and regolated by friction governor {Design Profl. Young. )
Muointaining genars are provided on the main shaft which allows the winding
of the clock withont retarding motion. Wornn wheel and worm e’ care-
fully cut, apd protected by bBrass shields. Right ascension amd declination
circles have fine graduation on selid silver and coarse finding graduation on
the edge. Flectrie MMumination ‘and mageifying glasses are fitted to the
vernters.  The handles for all clamps: and slow, motions are fastened con-
veniently near the eve end of the telesoope and are of different shape =0 a=
to distinguizh in the dark right ascension and declination. The axes are of
tool steel carefully fitted to their bearings, and on the larger instroments
friction rollers are fitted to the polar axis, The telescope tube is made of
steel, light but strongly constrocted,  The eve end has long and heavy rack
and pinion motion and the whole can be easily remdved.,

Note.—The fine divided circles nre often omitted on smaller equator-
fals, as they are not essential, the electrical illumination for the circles s
ako Joft off, and this will amoint to a material saving.

Al130. Eguatorial Mounting with 5 In. Telescope. According o above

description with first ¢lass objective; and five eve pieves. Price.....$950.00
The sane instroment withoot fne pircles and electrical illumination.

3 7 ] o s S L e e e R T et L S i B SEZ25.00
Al131. Equatorial ‘*‘:nunting with 6 in. Telescope.

Complete a8 Al Price. . coim o inismisayitisnosis s D00 00
A132, Egquatorial Mounting with 8 in. Telescope.

Eame-as OB, PEIOB. s s s s s R R i $2500.00
A133, Eguatorial Mounting with 9 in. Telescope.

SAme G5 AVE. FPrICE . sueessisives T T T T e M e P e $3300.00
Al134. Eguatorial Mounting with 10 in. Telescope. .

ﬂ.ﬂm[" k] :lh""'n'f‘.. I:hl'il.'\'f" .............................. §HF B R e AL EEE rr.hrsafmrm
Al135. FEqguatorial Mounting with 12 in. Telescope.

ﬁ.'ll!:l'.lr:'- L [11.]""11'.. ]H'JL‘E rrrrrr mmE AR R e s E rE e R T T e ey g mE i .mqm

Note.—We are equipperd to construct larger instruments and are glad to
give prices on appicntion.
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The abave eul shows a driving elock for our standard 6 in. telescope.
We have constructed clocks for a number of larger telescoper among
others the clock for the 24 in. Lowell Refractor.

ACCESSORIES TO TELESCOPES Al101 TO Al35.

Al40. Finder fitted to 3* telescope. Price.. i o D 1E00
Al4l. Finder fitted to 34" telescope. Prive. oo S15.00

Al50., Positive Eye Pleces. (Ramsden), focus & mm. to 25 mm.
1‘f‘|'.."|f' isskdamrdhahdE sdnasadrbddradmdiidisiaiddrbinnddininnsnndndddnidSFpnbpFiB liEesiFinbsaEbdatbrds 54-5“

Al51. Negative Eye Pleces. (Huvgenian), focus 5 mm. to 235 mm,

Al132. Diagonal Eye Plece.  The prism of the eve plece has guarantoed
optically plane surfaces and will not affect the definition of the telescope,
'F'TILI‘L‘ FRranrdamann b FRFISERFIEFdA SRS pndamr s A b b i adn iSAFAEFFFrFAEFRFRAAFFIIFARSFRIFRiIassjdbiaasdnvEnar slr-nﬂ

Al153. Terrestrial Eve Piece, forna 25 mm.  Price, e e $12.00
Al54. Sun Caps, 1o fil above eve pleces,  Price. i $1.50

The outside diameter of all our eye pieces is 113" excepting those used
in aur Micrometers,
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A 201

A201. Position Micrometers for 67 to 8" Telescopes. Circle 15 cm
fimoter, divisfope onosolid silver, verniers remding to & min., slow gea
jon for rotating, electrical illamination, provided with different volo
sereens.  Serew guaranteed of highest aconrmey. Price ..o 5200000

A202, Position Micrometers for 4" to 5 Telescopes. Himilar to above
Bt retation by Band and cottslrneiion solTvew bt =-i'|li-:.-."l'. Price., .. S100.040

A203. Small Position Micrometer for 3" to 4™ Telescopes. Uirele reacls

!

to) sngle deeress.  Eleotrie illuminntion. Price s 00
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Transit Instrument, with reversing arrangement, ilumination with ofl or
electric lnmyp, Filar micrometer with two cye pleces, Weight of axis bal-
anced by springs and rollers; The cirele has a diameter of 150 mm,, verniers
read to 20 seconds, The instrument is mounted on an iron base plate,
which {= fitted with azimnth sdmstment-(not shownan cut )

A301. Transit with 2'* Telescope, PrACe c.iiivmnms i roa, 00
A302. Transit swith 3" Telescope, Price. i SR M)
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A401. Universal Instrument. Telescope with obijective prism, Vertical
sirele hos & disnmeter of 13 em. 18 divided to 10 min. and reads by means ol
twi micrometer microgcopes to 10 see.  The telescope iz fitted with hard
phosphor bronge bearing rings and is reversible. Aperture of objective is
3 mm. Two eye pleces are furnished giving magnification of 20t and 30
dinmeters. The prism has absolutely plane surfaces and will not alect the
definition. Striding leve] reads to 2 sec.  The horizontal cirele 18 protected
and reads by means of two verniers to 1 min. The instrument s packed
in a light but strong case. Price complete with tripod. o i 2420,00

Note.—This instrament was Arst eonstrucied for Mreo Eode K. Leflfing-

well, who has foumd it very satisfactory for his work la the polar regions.
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A501. Zoellner Astrophotometer. The instrument is made Lo attach
to the eve end of the telescope and may be used with any size of refracto
or reflector. An axis paraliel to the telescope tube allows the instrument o
rotate ns o whole. A Clamp i provided to bold it in position, The artifi
cigl star is formed by a small incandescent lamp which: iz adjustable in
any direction, and in front of which is mounted a small dinphragm. The
eolor chaneine devics, consisting of Nicol prism amnd quartz plate, is fitted
with a divided circle readding to single degrees. The cirele revolving with
the Nicol prism for changing the intensisy of the star, has adinmeter of
14 cmy, and reads by mieand of two verniers to 6 min, A concave lens s
motinted in the path of the artificial star to make the light diverging at the
proper angle and a plane parallet |'.-|:ttE £ :Lrl_i-'.1:-t‘:.'if'1l".' fxed im the center of
the hox in order to throsw the light in the ove piece. An achromatic objec
tive in frant of the eve picce brings the images of the real and artificial
star to & focts in the same plane. Price..... iR e LA
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A 601

A601. Small Spectrogcope. Suitable for telescope from 3 1o 6 in, aper-
ture; The collimator and observing telescope have an aperiure of 25mm.,
fioens of 2000 mm.. Both are fitted with rack and pinion.  The spectroscope
miy be wsed with a grating or a 60 degree prism, and for this purpose has
openings for the telescopes at the proper angles, A position cirele of 75 mm
dinmeter, reading Lo degrees, 18 ftled to the instrument. The slit has mi-
eromeler hopd,

Price, without griting, but incloding 60 defree prism oo e 915,00

Note.—This spectroscope ean aldo be aked en o suppoert for laboratory
WOk

Suppirt for above spectroscope.  PrIoB ... vevririeerisiosressesiomrbomiones #4.50

AG02, Spectroscope for telescopes from 6 in. to 18 in, aperture,  Prices
and detailed doscription on applictation.
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A T01

AT01. Chronograph for physical and astropomical work, This chrano-
graph 15 desigoed to meet the demand for a mediom sized, well-made and
accnrate Instrument of this kind and has given very good salisfoction,  The

i e 1L

evlinder i 15 cm. in diameter 25 cm, long, driven by strong, earefully made
elock: work, Atted wAath fmetion  coevernor, Two ddiffereht speedy [or the
eylinder can be abtained by means of change gears, The slow speed of the
drum is one revolution per minote, and at this speed the drmm will fun for
a full hour, The fast speed is 30 dsevonds per revolution, The carriage i=
driven by means of a serew, the nut of which is made to cisengage easiy

Frice of the instroment completewith two pens and plase cover, . S225.00

A701a. Chronograph, the same as A701 but with only one pes. The
cattinge I8 so constrocted that & second pen can easily be added Iater

o T o BB T, ot i e s i e b i e o e LMD

Note.— Every instrument fs carefully tested before being sent out am
we can guarantee the spoed not to vary over 1-20 second daring the fall ron
of nne hour, Large temperature changes will not affoet the speed of tle
elock. A large nomber of the chronographs are in nse and bave yiven ex
vellenl satisfaetion,
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A T2

ATDZ. Prol. G. W. Hoough's Printing Chronograph. The instrament con
sisis of two carefully and accorately constructed: clock moevements, whicl
e driven by eravity and eontrolied electrically. by the sidereal clock
The movements revolve three type wheels., One of these turns once per
seeond, 1R edge 18 divided in 30 parts and it 15 driven by & separate move-
ment.  The zsecond whee!l turns once per minute and the third onee per
howr and they will print the seconds and minutes, wh "lr_‘ the first will give
the hundretls of seconds: A strip of paper is cirried over these wheels and
moved forward by the same eloctro-magnet, which operates the printing
hammers. The paper is safficently long for 1200 abservations including
spacing between records, The operation of the printing hammers is such
that the oniform motion of the tvpe wheel s mot disturbed In tha aet of
printing., ‘Tha whole instrimment is modnted on & heavy glate plate 45 om

by 60 em., ondd protected by o glass cover.

The manipulation of the apparatua is extremely simple and convenient
and the recomnds obtained are perfectly reliable and accurate within about
001 of a second, The saving of time and labor by the printing chronograph
ig very considernble nnd the filing of the records very convement.

This printing chronegraph bas been i usént the Dearborn Obsereator
for about twenty yvears amd during the last five vears the following olserva-
tories have been equipped with the instrument: Amherst College Observa-
tory; Case School of Apphed scence, Cleveland; Philadelphia Observatory;
Durham Observatery, Durham, England; Observatory of LaPlattn, Argen
tine: and Doaminion r'.l:|.~'a.-|".':'Lt4'-:'3.'. Ottawa, Canada.

Prof. Hough has kindly consentecd to inspect every chronograph before
it leaves our shoep.  Price, complete on stand, glass cover, #te., ... $500.00
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A801. Laboratory Clock. This is an ¢lght-day eloek; ha=s 4 moverment
of the best workmanship, is driven by two strong springs, and keeps accur
ate time,. The dial 38 12 inches in diameter and has hour, minate and <econd
hands, Peslalom boats secomds and mnokes electrio contact By means of an
adjustable mereary cup. I is mounted in & hardwood caze with glass door,

A802. Laboratory Clock. The same as preceding one, but with better
clock movement, pravity driven, IPrioe. ... oo s s s s g 00

ABD3. Regulator Clock, This clock has a first-elass eight day move
ment with ¢ut steel pinions, It is fitted with meércury eompensation pendy
lam and electrical Seconds contact,. Prive. - ooioeissiiresns manrssrmaneee s e U000

Note:—We can fornish free of duty to educational institutions astro-
nomical precision clocks made by C, Riefler, Germany, and will be pleased

to gquote prices to interested parties
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L R L

Al200. Simple Comparator. (Fie, A120 Buflt up of Micrometer
Slide M30T and Microscope M121, with support M310 Fitted with Stage. The
atage 1s 150 mm. long and provided with chps for helding objects, such as
spectrum photographs, seales, cte., and is fitted with luminating mirror
P A T b i T b e s N Sl e s o o 00

A1201. Small Comparator. The lnstrument is intended for measuring
Rpectra photoarriphs; o r.|:‘3:!.._¢=-c, tivided seales, or such objects which can be
focused by the microscope and will allow rapid measurements of the highess
possible accuracy. The messurement depends op the pecuraey of the mi-
erometer screw, which is oot and correetid with great eare.  The serew has
& pitch of .5 mms and diameter of 15 mm.  The index head attinched to the
serew 18 of considerable diameter so as to allow the direet reading of 001 1mm
The head s divided on solid sflver in 500 parts, and cardes two rows of
hpures fndicatisnge the firat and seoond balf of the mm.  The fall mm. are
read by means of § scale m front of the instrument.  The bed plate is
heavy, of cast iron, and the goides are carefully seraped trae within 0,001

mm.  The earriipre hng o movement of B0 mm., 9 made of it meebal o

74 |
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fitted sxactly o the guldes: it is also provided with a secomd or top enr-
riage with 40 mm, motion. The top carrlage can be moved by hand and
accurately set by means of & micrometer serew, The microsco is of viri-
able magnifving power, focused by ruek and pinion, Homination for trins-
jarent objects 8 given from below by means of a plane mirror, The instra-
ment 3 mounted on heavy supparts, under an angle to make it convenlent
for the observer, The fmwtrtument 18 Anished o fitst -closs munner, and the
iron bed plate heavily coppar and nicke] plated.

The gesign of this machine was sugpested by Pod, Edwin Frost of the
Yorkes Observatory, where a number of these machines hinve been in con-
stant use daring the last five vears. Careful tests have shown the serew
aecurate within 0003 of & mm. throughout the {ull length, Price. . $175.00

Note.-The micrarieter on microssnpe as shown 0 ot &= oob Tarnished
with Imstroment.

A tangent screw for revolving the eye
plece with the spider thread ean be attache
at a out of 32500,

A T3
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A 1202

Al1202. Comparator for Measuring Spectra Photographs, Scales, Ete,
Range 3 cm. The microscope travels on carefully straightened wayvs, and

ol k] = ik
I

i moved by a serew of T mm. piteh, The screw head is faced with a sllver

band and is divided in 1000 parts. The handle for turning the screw is

placed on the left side of the iirament S 4% to Bive the rioht hand free

for recird ingr rendings
A sel of chanye peard enn eastiv be engaged o give o Inst motion Lo
the carmiage, The stage will hold plotes-irom 3 o3 om. i width and ' of &0

o1t in fength It can be ghilted jenpthwise for o distaoes of 25 em, amd is
provided with adjustment for alignlng the plates.  The whole stage van be
snsily removerd from the instroment,

The macraseope 13 Htted with variabie mapnitvinge power and is of stand-

Note.—The design of this comparator was suggested by Prof, Humphries,

ard siEe.  Prooe

Director Laboratary of the 7. 5, Weather Boreag, for whom the first one

e 1
v bilt,
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A 1303

Al1203. Comparator for Star Photographs, measares in one direction 80
mitt. ‘Gand onder right anple 60 mim. The lower part i eonstrocted similar
to our Comparator Al120]1. The top slide curries a divided cirole for measur-
ing position angles. The cirele Iz arraaged similar to o position micrometer.
It 1z Atted with quick gedar motion and tangent sorew amd the two veroiers
rend 1o 1-100 degree;. The microscope has vasriable magnifying powes and
is provided with reversing eve ptece. This machine has been furnished fo
and is in use at Yerkes, Lick and Kirkwood Obzervatories, Prlee.. . 5365.00
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Al1204. Comparator. For Plates 8x10 inches.  This machine wis cou-
strizeled inoaccordance with seggestions given by Dr, Frank Schlesinger,
Dhirector of Allegheny Observatary. The ways are carefully straightened to
within 0,002 millimeter. The carmage s moved by two racks and pinjons
and has a large hamdle on gach side. Two concentrie creles are Gtted to
the carriage, the inner cincle carries the plate with the film in a Axed plane,
no matter what the thickness of the glass mav be, Both circies are pro-

widterl with clamps saiwl tangent ‘serews, 50 thai each one may be clamped
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and adjested independently, The ountside elrele carries fonr [ndex points
90 degreesapnrt,  One of thess marks is made andjustable. These four marks
gorve (o turn the plate exactly 90 degress g0 as 0 measure rectangular oo-
ordinates. The guide carrying the measuring microscope is adjusted exactly
at right angles to the ways of the bed plate. The carriage gupporting the
microscope is moved by rack and pinion,  The microseope s arranged to
tiit, g0 as to yview either the plate or the scale above, The eye piece is pro-
vided with a reversing prism. Measurements are made on the geale dvided
in millimeters. The smalier measurements, to 1-4000 of & mm., are made by
the micromeszer. The mierometer i3 fitted with sliding eve plece and connter
for full revolutions, The scalé is oot marked in the wsual way with single
Hnes, but each millimerer i3 marked with o double line. This double line
altows the use of one single spider thremd, which is preferable to use for bi-
secting the star, and the double line on the seale allows o clenr setting with
the single spiler thread. The stuge is fitted with an adaptor for holding
plotes 4x3 Inohes.  Priem oo ssise saasssensais s A R HES TR T L e o

Thiz machine has been in use during the last vears at the Yerkes Obser-
vatory and has-been found very convenient and satisfactory in every way.

A graduated circle can be provided if desirable. Such division on solid
silver, with verniers reading to 1-100 of & degrree will increase the cost 350,00,

AT1205. Comparator, (or plates 4x5 in. of the same design as ATME,
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A 1206

Al1208. Comparator. A larger machine of the same design as Al2M
with seale-of 45 ¢, length, divided 10 double lines o 0,25 mm, -and witi
tuy earriapes, one for spectram plates of 18590, length and the other with
divided cireles for star photographs 12'°x14"'. This iastrument wns con-
structed for the Solar Observatory of the Carnegic Institution at Mount
Wilson, California.
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COELOSTAT.

As built for the United States Naval Observatory after design furnished by
Mr. W. W. Dinwiddie.
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ARMILLARY SPHERE.

Built after design of Prof. ). F. Lanneau,
Wake Forest College, N, C.

mﬂ-aﬂﬂ IV« 1. #{5[4':3?’






