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Photographed with Telescopic Objective Aperture 300 mm
(11%/10 in.) Focal length 5132 mm (about 17 feet) of the

Royal Observatory in Bonn.

Table I.

Photograph with the
same Objective
300 mm,;5132 mm
11"/ m./about 17 feet)
in connection with a
Negative Magnifying
System; Magnification
about 2'/s times.
Equivalent focal length
about 12 Meters (about

40 feet).
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Terms.

r[lu—: instruments specified in this list can in general only be made if or-
dered definitely (without option of return). The sizes most commonly required
are however nearly always in stock and can be sent on a fortnight's trial, within
which tdme they may be exchanged for other instruments.  Reclamations can likewise
only be considered if made within 14 days of the receipt ol the mnstrument in

question. ‘

All prices are net cash. Remittances from abroad should preferably be made
by cheque drawn on a German Bank.

Orders should be accompanied by one half of the amount, the other half
being payable before delivery. (Government Institutions excepted)

The firm takes every precaution to ensure secure packing, which is charged
for at own cost but is not returnable, and forwards goods insured at own expense,
but declines to accept any responsibility for damages during transport.  Goods will
be sent by the cheapest mode of convevance unless orders are given to the contrary.

All dimensions are given both in the decimal (metrical) system and in English
inches. The prices are quoted in German Marks, one Mark being understood to
be equivalent to 1.25 Franc, one shilling (/20 £), or 25 cents {4 §). In the case
of other countries pavment will be accepted according to the rate of exchange.

The items marked with an asterisk have originated in our works.

The present list cancels the previous lists on astronomical appliances cte.;
purchasers arc thercfore requested to quote this new list (L90T) and also the list
number when ordering.

Separate lists have also been issued on

a) Photographic Lenses and Appliances,
b} Prism-Binoculars and -Monoculars,
which will be sent on applicauon.
In the present catalogue our astronomical and physical instruments have been
arranged in four groups:

a) Optics proper (objectives, oculars, negative systems, objective prisms,
plane and concave mirrors, parabolic mirrors, aplanatic magnifiers, prisms,
planoparallel glasses),

b) Telescopes,

¢) Spectrum apparatus,

d) Miscellaneous optical instruments.




|

Group a) will be of interest to those already possessing complete instruments
and wishing to add to the optical equipment of such instruments, and to those
who, as manufacturers of the mechanical parts of instruments, require a high-class
optical complement to the same.

As new in this group must be mcentioned the objectives made with U. V.
glasses, various oculars, then the negative systems for the construction of reduced
telescopes (tele-objectives), and the parabolic concave mirrors constructed with the
help of specially exact methods of control and measurement and conforming to the
highest requirements. And finally the list of aplanatic magnifiers has been extended
by a new series of greater brightness (1:2) and larger field.

Group b} contains in the first place a series of complete telescopes with
stands ranging from the small and simple telescope to the largesized refractor;
hereupon follow four serics of astronomical telescopes without stands (with doublet
and triplet objectives of ordinary glasses and also of glasses without sccondary spectrum),
and finally a number of special telescopes for various uses, among which the “astro-
nomical binocular” must be mentioned as new.

In order to allow of a better comparison of the various telescopes in respect to
their brightness, we have [or each series given the diameter of the pencil of rays issuing
from the eye-glass [in certain cases the highest and lowest value for this diameter).

The spectrum apparatus of group ¢j have been more clearly arranged in five
series, of which the apparatus for the observation of the ultra-violet region of the
spectrum (quartz spectrum apparatus), the large universal spectrometer and several
smaller instruments had up to now not been specified.

Group d) comprises a smaller number of instruments which could not be placed
in the foregoing groups; herc also several new items have been included.

All wishes in respect to a modified form or new construction of any of these
mstruments will receive our most careful attention,

The firm has since its establishment set itself the task to manufacture with
the highest degree of scientific exactness and perfection optical instruments and ap-
pliances of their own computation and design,

I'he excellence and correct performance of all instruments issuing from their
works 1s therefore fully guaranteed by the firm; all instruments are marked with
the abbreviated style “Steinheil Minchen™ and the objectives also with the serial
nuiber,

In case any instrument through careless handling or long use should become
deticient or lose its high cfliciency, it is earnestly requested that the same be sent
to us for examination and adjusunent and never centrusted to strangers for this
pUurpose,

MUNICH 1807,

L. fl. Steinheil Séhne

Optical and Astronomical Works.
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Telescopic Objectives, Oculars, Negative Systems,
Objective Prisms, Plane and Concave Mirrors,
Parabolic Mirrors, Aplanatic Magnifiers, Prisms,
Plano-parallel Glasses.
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[. Telescopic Objectives.

The following eight series of tclescopic objectives represent a selection of con-
structive forms differing from one another in computation, elfect and brightness, and
adapted to meet all possible requirements in the various branches of application for
which they are designed.

Series 1 and 2 comprise the telescopic objectives proper of normal construc.
tion; the smaller sizes of these series are kept in stock for visual purposes; the further
series are on the other hand destined for special purposes and can therefore be made
only if ordered definitely.

Serics 1, double objectives with a ratio of aperture ranging from 1:7 to 1: 15,
may be considered as the true tvpe of telescopic objective ; we compute this objective,
as originated by us, both with the crown glass and the flint glass in front.

If necessary, the smaller sizes of this serics can be made with a brightness up
to 1:6 or still higher, such objectives being often required for geodetical and similar
instruments instead of the triplet objectives; but in the case of the larger sizes the
brightness of 1:8 or 1:10 and even 1:12, according to size, should not be exceeded,
in order not to forfeit the best possible performance of the glass,

The objectives of series 2, triplets with a ratio of aperrure ranging [rom 1:4
to 1:6, will be chosen in place of series I whenever a high degree of brightness is
of primary importance (for comet-finders, terrestrial night telescopes, etc).

Series § and 4 comprise doublet and triplet objectives made of glasses without
a secondary spectrum. The peculiar optical constitution of these glasses has made
it possible to almost wholly eliminate the secondary spectram,') the usual corrections
at the same time receiving due consideration ; objectives constructed with such glasses
offer a number of advantages, of which the most important are: the increased sharp-
ness of definition and extraordinary freedom of colouring of the images both for
visual and photographic observation and for the observation of spectra.®) The doublet
objectives can be constructed with a maximum brightness of 1: 18, the triplets of 1 : 10.

1y A total elimination ol the secondary spectrum cannot be attained even with these glasses;
for the sake of brevity however, the objectves constructed with these new kinds of glass will in the
following be characterised as objectives without secondary spectrum.

Y Vide: “Zeitschrift fiir Instrumenten-Kunde,” June 1898, p. 177
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Series 5 and 6 are doublet and tripler objectives, also constructed with special
kinds of glass (so-called “U, V." glass); similar to the last two series, the maximum
brightness of these two series does not exceed [:18 and 1:10 respectively.

For the observation of the ultra-violet part of the spectrum the ordinary kinds
of glass are no longer available, since they entirely absorb these rays; in place of
quartz (sometimes in connection with fluor-spar or calcareous spar) which was hereto-
fore used for this purpose, these new and special glasses can be used with the greatest
success, and compared with quartz, they have the advantage of being free of double
refraction and more easily procurable.  With objectives constructed with “U. V."
ulasses, spectrum photographs as far as X — 810 yp are possible; also stellar photo-
eraphs made with “U. V. objectives show a considerably larger number of stars and
also more detail in the nebulae etc. than similar exposures with ordinary objectives.

Series 7 has been designed for use in these cases of stellar photography
where as large a field as possible is required ; these objectives consist of two symmetri-
cally arranged doublets of series 1, resulting in an aplanatic combination with a
brightness of about {/8 and a field of about 15° and finest definition. The special
glasses of series 3 and 4 or of series 5 and 6, that is to say, glasses with reduced
secondary spectrum and glasses which are non-absorbent for the ultra-violet rays
can be similarly combined to form such an aplanatic objective at a correspondingly
hizher price.

Finally, series 8 has been designed for the photography of such fantly luminous
objects as nebulac, cre., especially rapid instruments being here necessary,  These
objectives are computed and constructed according o individual requircments, the
unofocal tvpe and in some cases the Petzval type of construction, with a brightness
of from /2.5 to [/4, being chosen.

The lenses of the smaller sizes of the double objectives are generally cemented,
those of the larger sizes however uncemented.

The focal distances indicated for the dillerent series are to be regarded as
the normal foci and gencrally represent the shortest length for each indicated aperture
(and therefore the greatest advisable brightness): modifications of these normal local
lengths arc possible m the case of series 1 and 2 at an extra charge of 25 %; it
i1s also possible to observe any predetermined focal length with an exactitude of =1%o
(Yo inch in 100 inches), a further extra charge of 25 %0 bemg hereby entailed.

All telescopic objectives can be supplied corrected either for the optically or
chemically eflficient part of the spectrum. as the purchaser may desire; in the case
of the smaller objectives of series 1 and 2 [up to 103 mm =4'/¢ in. aperture), the
correction for photographic purposes involves an extra charge of 10 %o,

Since for astronomical purposes more usually objectives of long focus are
used, with which only a comparatively small portion of the spectrum can be sharply
defined at one and the same time, the summit of the colour curve must. m the
case of telescopic objectives destined for photographic purposes, be located at a point
of the spectrum differing from that of ordinary photographic lenses.

The result is that the chemical and optical focus no longer coincide, that
is to say, the location of the most sharply defined (chemical) image cannot be found
with the focussing screen but must be ascertained by careful experiment. Never-
theless, in the case of short foci or of objectives destined for terrestrial photography,

=
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in consequence of the smallness of the faults or the lessened demands made on
such objectives, the correction can be carried through in a manner analogous to
that for ordinary photographic lenses.

Only the best raw glass is used for the manufacture of the different telescopic
objectives, and this is again subjected to the muost careful scrutiny and tests with
reference to good annealing and freedom from waves and streaks, that is to say,
only glass discs which are free of all defects are used; only the crown glass without
secondary spectrum cannot, according to the statement of the Jena glass works,
be supplied altogether free of fine striac and the like; also the appearance of small
bubbles, especially in the larger objectives, cannot be altogether avoided ; but such
bubbles do not influence the optical efficiency of the objective. a minimal loss of
light, at worst less than '/s50 %o, being the only result,

The mounts of the smaller objectives are of brass, those of the larger of
steel: individual wishes in respect to form and execution will be alwavs attended
to. Series 7 and & are fitted with screw ring and iris diaphragm similar to ordinary
photographic lenses.

The objectives are supplied mounted in cells only.

It is advised not to remove objectives from their cells, more especially
large objectives, since on the onc hand the glasses can easily become strained by
an incorrect adjustment of the screws, and on the other hand a bad optical effect
may be occasioned by an incorrect adjustment of the lenses themselves ; 1t s therctore
best to send objectives to us for the purpose of cleaning, replacing in the cel and

examination,

Since the decision of the Paris Congress of 1877 our works make a speciality
of telescopic objectives of the largest dimensions (up to 40 inches diameter and
more) for the visual and photographic observation of the heavens.

The introduction of Hartmann's test method!) in the manufacture of these
large objectives has made it possible to calculate with the greatest exactitude not
only the total effect of the whole objective in conformity with the highest require-
ments, but also the execution and effect of each individual zone of the objective.

During the last few years objectives of more than 12 inches diameter have
been supplied to the Observatories (mostly State Observatories) in Berlin-Treptow,
Bonn, Catania, Copenhagen, I[leidelberg, Potsdam, Rome, Upsala, Utrecht, Vienna;
we would call special attention to the optical equipment of the great double refractor
of the astro-physical observatory in Potsdam with objectives of 20 inches (optical} and
32 inches (photographic) aperture.

By Vide “Zeitscluift fir Instrumenten-Kunde,” 1902, po 103, 325,
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Series 1.
Doublet Telescopic Objectives
: with lenses ol normal glasses.

Two lenses: a flint-glass meniscus (usually in front) and a
biconvex crown-glass lens,
(Fig. 1.)

Fig. 1.

Donble: Telescopic Obisssive, Ratio of aperture 1:8 to 1:15. — TField 2—3°.
!
Mo. Aperture Focus Price Mo. Aperture Focus Price
| mn | 11, em | in, Bals " e in. cnl in._='| M.‘.rkhﬁ__
1] 14| m,a‘ o 12— || 14 | 122 | 4® | 1830 T2 | 480.—
2 20) Woe | 16,0] 6% 15.— 15 | 1856 | 9% | 2030 FO 640.—
i 27 15 fi,ﬂ a9 v 18— 16 148 | 513 1s Eﬂ'g,ﬂ- BT 0. —
4 o34 | 1% 820 129 ag— (| 17 | 182 6. 2430|195, 1180.—
b 41 1%/« 490 191 o — 18 | 1% (7 262,0| 034« 14580.—
G 47 17 /% 57,00 227/ 1a o, — 19 200 T 3000 | 118" 1s 2100. —
1 b4 2w 60,0 | 25°s alh.— 20) 220 S | 337,0| 132%. 2. —
3 Gl D3y Ta,0 | 287, Ba.— 21 250 | W' Ei?ﬁ,{ll 1477w 3700.—
9 648 | 211 | BLO| 3174 By — 20 | 97n [10%. | 4120/ 163 4800.—
10 [ 2150 | 114,00 4470y 12— 23 300 | 11w | 450,00 177 a800.—
L1 #1 3 | 1820 44 150.— 24 ai 138 14060 1957 7000.—
12 95 3% | 1420 Bd'Yhs 240.— 25 360 [ 14%w 5400 | 212%. 9200.—
13 | 108 | 4'% 1620 634 350.— || 96 400 |1b%s  BOO0| 236"«  12800.—
| |

r

Other sizes 10 order, prices on application.

lutermediate sizes at price ol next higher size.

iz, 2.

Series 2.

Triplet Telescopic Objectives

with lenses of normal glasses,

Consisting of a triplet cemented lens: usually a positive

crown-glass lens between two flint-glass memisci.
(Fig, 2)

Other sizes to order, prices on application.
With these objectives only the astronomical oculars A F, A H, A G, AK and AL, Nos. 124 to 163,
and the terrestrial oculars B G and B F, Nos. 172 to 180 can be used.

Triplet Telescopic Obietive. Ratio GF ‘dl_‘.l{:]'tlflt'f.' 1:4 to 1:6, — ]]E]d 3 '-1-“,
No. Aperfure ‘ Focus ‘ Frice Ma. Aperture Focus Price
mam | . ___cm | i 2 Marks= -1111|___]_ it Crt [_‘_ in Marls
|
27 14 e ‘ 6 | 2% ‘ 18.— 54 Bl 2% a ‘ 305H | 12 100.—
28 <0 e 80| 3's 23— a0 63 ‘ 2100 | 34,0 | 18%% ‘ 130. -
29 21 | T 108 | 4' 27— 36 Tho| PWg 307 | 147 150.—
30 84 | 1% 13,6 | 8% ST 37 g1 3%s 405 ‘ 155  225.—
: 31 41 § Bt 164 | 6" s 45.— a8 9% | Bt 475 | 18%, a60.—
¢ 32 | 47 | 17 ‘ 188 7% 38— 3y | 108 ‘ 4's | B40 | 21 535.—
33 | 5t | 2% ‘ 21,6 8 5.— | ‘
| |




Series 3.

Doublet Apochromatic Telescopic Objectives

with lenses of glasses without secondary spectruni

Consisting of two lenses, crown and flint glass, separated by a narrow air spice,
giving especially colourless and sharply defined 1mages.

e | Dpeloe | Pas | DN | i | el e
40 4l ‘ 1% 4 | 29, 46— || Bt 148 | B" | 966 ‘ 104 13560.—
41 47 | 17 8 ' 33': ‘ 58.— 52 162 ‘ G« 202 | 116"y 1700.—
42 | 54 | 2y 97 381 .- || 53 175 6. 815 im'; | 2900, —
43 | 61 2. | 110 44 100.— || 54 | 200 | TPw 360 | 141'% | 3200.—
44 | 68 | 2uie | 122 48%. 180 || BB | 25 | &. 405 ‘IE:EI’H ' 4300.—
4n | Th |2”'m 135 bH3's  180.— | BB | 20 97 450 177 5B00.—
46 8l ‘sm 146 = 57! 295 — || 57 | 276 107w 495 195, T200.
4T % | 3. | 171 6T 360.— || B8 | 800 117. 840 | 2128y 8T00.—
48 108 | 4'y 105 T6%,  BZ%h— || BY 330 13 nOh | 2340y 10600.—
49 122 49, 290 8GS. 520 || 60 360 M BIR | 250 13500.—
50 | 135 DUw | 243 95, | 960.— || 61 400 15", 720 | 283'. | 10200.—

(rther sizes to order, prices an application,

Series 4.

Triplet Apochromatic Telescopic Objectives

with lenses of slasses without secondary spectrunt,

Consisting of three lenses (1 crown and 2 flint or 1 flint and 2 crown). Similar
to the preccding series. giving especially colourless and sharply defined images.
Ratio of aperture 1:10.

Field 3—4°

HNo. Aperture Focus Price
- pam in. em | in | Marks
62 | 41 | 1% 41 16'% 65.—
63 | 4| 1 47 | 18 | 86—
6L | By | 2w B4 ‘ 211 ‘ 112,
65 61 | 2% 6L | 24 | 150.—
Ge | B8 2une | 68 gpry | ags—
67 | T5 | 28, 75 29%, 27—
68 | 81 | 3% 81 817 | 3%0.—
69 | 5 ‘ 3%/, 95 | 8T | 540.—

Note.

Other sizes tw order, prices on application.

Ho Aperture Focus : Price

i 1 em | in. | Marks
T 108 | 4!y 108 42% 14 RH). —
Tl | 122 410 143 48 | 1060.—
2118 pw 18 | a3 | 1400.—
[t 148 BH'ue | 148 | BRY, 2000. —
i4 152 . (T 162 | Ba* 2400.—
i 175 | 6ix 175 637k 200, —

6 200 | s 200 | 8%, 4800,

| |

In the case of objectives with reduced secondary spectrum the colour curve in the

spectrum is considerably flatter than with ordinary objectives, and the objectives of serics 3 and 4 can
therefore, the summit of this curve being suitably located, be used at one and the same time [or visual
and photographic purposcs.
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Series 5.

Doublet U. V. Telescopic Objectlives

with lenses of special glasses, non-absorbent for ultra-violet rays.

3

g
!
4

[Combination of lenses as in series 1.]

Especially designed for work in the ultra-violet region of the spectrum, but also

available for ordinary purposes.

Ratio of aperture 1:18, — Field 2—3°

No. Aperture ‘ Focus . Price No. | flperture Focus ‘ Price

i i, cm | in, | Marls | ] in. | cm | in. Marks

= ] B ! ! L

1T 14 | Y | 29 ‘ 10 20.— 53 o aly | 07 i o ! Bh.—
| 20 | ™ 85 14t ‘ o2~ || 84 | 61 | 2% | 110 ‘ 44 86.—
i 2 1 | 48 187 | 24— 85 ity 20 ‘ 122 457 112.—
s | 34 1w | 61 24 | 32— || e T 2% | 135 A3 160.—
=1 41 1% 4 201 40.— s =1 3% 146 BTl 2010.-
82 | 47 17 8 83 ‘ 50.—

Other sizes to arder, prices on applicaton.

Series B.

Triplet U.U. Telescopic Objectives

with lenses of special glasses, nen-absorbent for ultra-violet ravs.
[Combination pf [enses as in series Z.]
Similar to the preceding weaker series especially designed for observation of the

ultra-violet region of the spectrum. but also available for ordinary purposcs.

Ratio of aperturc 1:10, — Field 3—4°.
| i R

No. | Aperture Focus ~ Price || No. Aperture | Focus Price

| wm | e || Mark o | @ | oem | i, Marks
tata 14 | L 14 | 5 o a0.— 94 | M 21 o4 12 100.—
89 | 20 | | 20 ‘ 7 | 80— a5 ‘ 61 2% 6l | 24 130.—
o0 | of | 1w | o7 | 10% 245, — a6 | 68 | 2 | 98 | 26% 170.—
ol | 34 | 1% | 84 18% | 48— || 91 | o | ! o2me a0
99 | 41 | 1% ‘ a1 16 | 60— || 98 | 81 | 3. 81 | 8% | 830.—
935 | 47 | Ui | AT | 18% | B— || | | ‘ ‘

| | | |




Series 7.

Four-Liens Telescopic Objectives

(aplanatic construction) with lenses of ordinary flint and crown glasses.

Consisting of two similar cemented lens doublets, each having a front flint-glass
meniscus and a positive crown-glass lens. Brass cell with screw-ring and 1ris diaphragm.

Ratio of aperture: 1:8 to 1:10. — Field about 15°

No. Aperture Focus Price Ma. ‘ Apertureg ‘ Focus Frice
mm | in. cm | in. [ Marks | mm in. e | in, Marks
' i | =
94 o4 2% 43 17 | 13, — 102 108 | 45 =6 d3' s 160.—
. ; !
100 68 | L nd 21 | 20— 103 1356 R 135 | 53 1200.—
1 | 81 | 8% | 65 | 250 ss0— || 104 | 162 | 6. 162 | 63" | 2400.—

COither sizes o order, prices on application.

Prices of four-lens objectives constructed with glasses without secondary spectrum

on application,

Prices of fourlens objectives constructed with U. V. glasses on application.

Series 8.

Telescopic Objectives of Greatest Brighiness

for astronomical photography, especially of faintly luminous objects (nebulae etel);
these objectives are computed in each individual case either according ta the uno-
focal or the Petzval tvpe.

Brightness 1:25 to 1:4. — Field 8 to 10%

Prices on application,

Brass cell and iris diaphragm.
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[I. Oculars.

The apparent field of an ocular is the angle formed by two rays coming from
opposite points of the circumference of the diaphragm and meeting in the eye-point.

The effective feld of a telescope mayv be found by dividing the apparent
ficld of the ocular by the magnification of the telescope.

The magnification of a telescope may be found by dividing the focal length of
the objective by the focal length of the ocular.

The diameter of the pencil of rays issuing from the ocular® is found by
dividing the objective aperture by the magnification; the square of the value thus found
represents the relative brightness of the telescope.

Example: A telescope consists of:

An objective with an aperture of 20 mm and 120 mm {ocus.
an ocular A K, focus 20 mm,
Then, (the apparent field of the ocular A K. 40°, being already known) we get:
objective focus 120

ification: == = =0
Magnificati ocular focus 20 b
, apparent field 40
Effective field: id i e .t L= — = 23"
111;15131hcntmn 6

Diameter of pencil of rays Eb]ﬂqﬁmlr—e =2'?=3"a"a mm
magnihcation b
Relative brightness = (pencil of rays)* = 3%s* =134
See also the tables of the magnitication and pencils of rays of the existing ab-
jectives and oculars, page 20 and 21, and introduction to telescopes, page 32.
Of the following various astronomical oculars only the first type (A D) has
the image between the lenses (and is therefore sometimes falsely termed a negative

! When selecting ocular and magnification it must be remembered that the diameter of the
5
pencil of rays [except in the case of especially bright objects] should not be less than 0,3 mm or about
1.5 inch, and that on the other hand it would be useless to make said diameter greater than 8 mm
i ¥ o
or about 1/3 inch, since even in the dark the pupil of the human eye does not open to more than

about 1/3 inch and therefore cannot admit more rays however great the pencil of rays,

18 —
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: - . b SR - - or dis-
ocular); with all the other oculars the 1mage 1s located at a greater or lesse dis

tance in front of the lenses. 1 T ;
For the triplet telescopic objectives (series 2) the achromatic ncutnr_s. Nos. 1_’-4L
to 163 and 172 to 180 must be chosen, in order to fully utilise the hrtghtnms.ni
these objectives; on the other hand, the doublet objectives (series 1) can be used with
anyv desired ocular. o
" When additional oculars are ordered for already existing instruments, it sub-
fices to give the serial (manufacturer’s) number of the objective of the instrm}wnt
in question if same possesses our standard thread; mn all other cases we require a
pattern (thread or ocular); in the case of terrestrial oculars it should further be stated
whether they are 1o be fitted with “draw and spring'’, as for draw telescopes, in place
of the ordinary form with fixed screw mount. The astronomical oculars all possess
: lest oculars of the first type (A D)

a rigid tube and screw mount, only the five sma
are without screw and are made interchangeable in common sliding sleeve.

If desired, the oculars can be provided with a screw thread other than our
standard thread, but in all such cases {with the exception of the English standard
screw) pattern screws must be sent to us; such oculars will be SLI}}PH{:‘d without 1n-
crease of price, but only if delinitely ordered and without option of return; oculars
with our standard screw can on the other hand. if in stock, be sent on approval.

— P

. Astronomical Oculars.
A D Mittenzwey Ocular (improved IHuvghen ocular).

Consisting of a convexo-concave collective and a plano-convex eye-lens;

free from reflection, image between the lenses.  Apparent ficld about H0.

Fig. #.
Ceulsr A D, (Fig. 3.)

No. 105 AD Bl = 3% in. equivalent tocus, i oscrew woumt - . . . . . o Mk 80—
o 106 AD GS == v o < = W S e o wow a A
., 107 ADBE -2 ., . e e e . BB~
5 108 A3 81 o =00 o it R % 2 S L
. 109 Fi. 1 o T 1w .. " . + " " C e e e e ey 18—
. 10—114 AD 20, 14, 9, T and Bmm = Y, ", sy Y P in

cquivalent focus, for draw-tube, without shding sleeve, cach o s 10—
, 115 Sliding sleeve for oculars A D) Nos. 110 to 114, wath serew . . 0 0 0 L 0 23—

AR Ramsden Oculars.
Consisting of two plano-convex lenses {the plane surfices on the

outside). Image in front of the lenses [simple micrometer oculars).

Apparent teld abour 34°

Fig. 4. (Fig. 4.)
COeular AR,
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No. 116 AR B4 mm—=2" in equivalent focus, in screw mount .« - . . . . . . Mk 82.—
R B ) AR 41 . =1% % & E - R
e L AR 2T . =1tn ., . e 2 e e e
s 19—=123 AR 20, 14, 9 7 and 5 omm= s, ", ey 1y e in,

equivalent focus, W screw mount, each < o o = o = 0 4 b v r e e 6 e e Hh—

“ AF Achromatic Micrometer Oculars.
Consisting of two symetrically arranged achromatic objectives.

Image in front of the lenses. Free from distortion, giving espe-

cially sharply defined and colourless images. Apparent field about 36°.

1 = =
I, B :F[g. ﬂ.)

o B,
Olenlar A F,

Na. 124 AT BLmm — 3" in. equivalent focus, with screw mount . . . . . Mk 130.—
» 125 AF 68 , 2 . % i : & S e . B
» 126 AP o o ==2iw 4 - @ 3 i 5 e e . 60—
N Aol AL . YR - - v " e i w  40.-
» 128 AF 2 5 =100 o - = = 3 % PO v 24—
o 129—138 AF 20,14, 9, Tand 0 = s, Yy Ywy Lay Y niloegm

valent focus, with serew mount, each 0 0 . o 0 0 0 L w w0 L w .-

*A G Monocentric Micrometer Oculars.
Consisting of three cemented lenses (one concentric crown-glass
lens between two flint-glass menisc) of which rhe radii are all
struck from a common centre. Image in front of the lenses. free
from distortion and all reflections. Particularly recommended for
use with the circle-micrometer steel rings {No. 186) etc. Apparent

HE: field about 32° (Fig. 6)
Asteonomical Oeul- AG,
No. 1534 AG Bduun—2"s in. cquivalent focus, with screw mount - . . . . . . Mk 60.—
136 AG 4L ,, — 17y . " i & 0 il e d e g de—
. 136 A 2E o 2—=lhhe % v 3 o o N L L Ty .
W 137140 A G 20, 14, 9 and Tmm — e, M, s eoin equivalent
feoetss with soreawe pigont €aehs =0 @ 6 5 8 s E B R A s o s e S e e e

* A H Aplanatic Micrometer Oculars.

Consisting of three cemented lenses (one biconvex crown-glass
lens between two flint-glass menisci]. Absolutelv free from colour,
distortion and reflections. Image n front of the lenses and at
a considerable distance from the first lens. These oculars are
therefore particularly adapted for use with cross-line micrometers etc.

Fig, 7. (Compare also aplanatic magnifiers p, 24).  Apparent field about 20°,
Astroromical Oenlae & T,

(Fig. 7))

No.o 141 AH 95 nm — 3% 4 in. equivalent locus, with screw mount - . . . . . . Mk 60,—
. ld2 AR Bl o =328 4 W . 7 : " I TR |
. 143 ALEAL o =1 o " " " . C e e 20—
. 144 AH 87 ., =1 = e i i 5 Co e e

. 15-147 AH 20, 14 and 9mm = ", "t inoequivalent focus,
With Serew DR EAS. b . o ne s bp s BB G S B R s e gy D=




A K Improved Kellner Ocular.

Consisting of a cemented eye-lens with one plane surface and
a plano-convex collective lens, both plane surfaces on the
outside. Free from reflection and distortion, giving especially
cear, achromatic images of wide angle sharply defined to

Fig. 8. the edges. Image in front of the lenses, just in front of the
Aswonomical Oaulir AR plane surface of the collective lens.  Apparent field about 40°.
(Fiz. 5.

No. 148 A K B8 mm = 2 s i, equivalent focus, with serew mount - -0 - M. 64.—
144 AR o =32 - - . T |
, 150 AK 41, =ik o = . E n d o w e e o M —
151 AR97 . =1 " " . . e AR

. 152156 A K 20, 14, 9 and Tnmm = Mo Maego o DG equivalent
tocus, with screw mount, each . o v 0 0 0 00w 18.-—

A L Orthoscopic Ocular.

Consisting of a 'single planc-convex evelens and a treble
cemented ficld lens: free from colour, reflections or distortion ;
giving very clear, flat images sharply defined to the cdges at a
areat eve-distance, therefore especially adapted for micrometer

o Iwﬁ‘_f*‘; L work ete. Image in front of the lenses. Apparent field about 40°.
T (lig. 9
No. 156 AL 5mm=2"y in equivalent focus, with screw mount . . . . . . . Mk 02—
. 1561 XL 41 ., =10 5 s " " ey, 38—
, 158 AL T . =1%oy L D ey
., 1p9—1635 AL 20, 14, 9, 7 and Smm =P, Y f T, fhe o
equivalent tocus, with screw monnt, TR LT e SR T e R

B. Terrestrial Oculars.

The terrestrial oculars can be supplicd, as desired
a) with fixed tube and screw mount with our own or other thread,
b} with smooth tube and shding screw sleeve. draw and spring (for draw
telescopes),
¢) with smooth tube for insertion in existing sleeve.

B D Normal Terrestrial Qculars.

Consisting of four plano-convex
lenses (the plane surfaces of the
first and fourth lenses on the
outside), the images before the
first and between the third and
fourth lens. Apparent field about 38°. These oculars can only be used in connection
with objectives up to (/8; a greater brightness of the ubjec}ii‘ﬂ could not be fully

utilised with this ocular. --

Fig. 10, Terrestrial Ocular B D
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Table 1l.

Enlarged Photograph of the Nebulae in Orion taken with a Parabolic Concave Mirror
Aperiure 30 em (11'%/0 in.), Focal Length 90 cm (about 3 feel) of the Royal Astrophysical
Observalory in Potsdam.




No.

MNa.
No.
Mo,

Mo

Mo
N,

Mo

No.
No.
No.
No.

182

183

184
185
186
187
158

L&Y

130
191

182

o. 183

194

135

197
198
199
200

. 201

- ]-' g 3 Tam s
Ocular Microscope, which may be used as an veular of 3.4 mm (Vs in.) equivalent

. : Al v i = fective havin
focus, for especially great magnitication. Tt 1s composed of an objective having
3 U . - i R
an image distance of 27 mm (1% in) and an object distance of 108 mm (4" in)

and of an ocular AD of 14 mm (" in) equivalent focus « o o w w0

= [

D. Accessories for the Oculars.

Reversing Prism System, consisting ol three prisms cemented at right m‘('f‘lm
to each other, in metal case; [Or reversing the image and making astronomical
oculars also available for terrestrial observation . . o . v 0 e e 0 e
Reversing Prism System, similar to No. 183, but with thrce oculars A1 ananged
anveveling dise e RIS e e e e e g w8 2 T
Cross-lines, cobweb or platinum wire, for cach ocular v w e o0 e e
Cross-lines, ctched on plano-parallel glass dise, for cach oeular v v ve s
Circle Micrometer Steel Rings, on plano-parallel glass oo o0 o000 e
Needle Point Micrometer. Two fine steel {or platinum) needle points in the
field of view of the ocular, one fixed and the other moved by a micrometer
screw with graduated bead. The distance between the pomts is to be measured
L P R P e e e e e e B e S L
Cross-line Micrometer, with cross-lines erched on plano-parallel glass, muovable
across the field by means of 4 micrometer serew with graduated head . .
Position Circle, for micrometer oculars, graduvated in degrees < o 0 000
Dynameter, for measuring the diameter of pencils of ravs as a means of deter-
mining the telescopic magnification: litted with aplanatic nugnifier and glass
scale divided in Yo millimeter; with shiding adjustment .« © 0 0 0 - 0 . . -
Adapter Ring, enabling smaller oculars to be serewed into the mounts of larger
Connecting Tube with Diaphragm, to permit (especially in the case ol draw
telescopes) the use of an astronomical ocular v place ol the terrestrial . . . .
Ocular Cap Prism, attachable to eve-piece, tor zenith observations; deflection
about 80", aperturc 9mm Pein) oo 4 0 0w s e s 0 e e 0 e
Ocular Prism, for zenith stars; reflectiom 90% aperture 27 nun (10w ing,
mounted, capable of rotation and fixation in any position, [t serews to the wcles-
scope immediately behind the ocular - o ¢ o 0 0 o000 o L
Prof. Vogel's Triple Prism, arranued for vision mn a straight line ; for examining
the achromatisation of telescopes, mounted, tor screwing tw ocular . . .
Dark Glass, in fised mount, tor screwing on ocular . o .
Dark Glass, interchangeable in mount, for screwing on ecular « .
Dark Glasses, unmounted, for No. 198, Leht, middle, or dark, cach . . . .
Zenger's Solar Prism, consisting of two rghtaneled prisms cut from two but
slightly differing kinds of glasses and having their hypothenuse surtaces cemented
together. This results in but little light beng reflected at the plane of contact
of the two prisms and solar observations can therefore be nade with a newn-

trally coloured image: in mount for fitting on ocular

Sliding Wedge, for moderating light to any degree of brightness, consisting of
a wedge of dark neutral tint glass cemented to a similar wedge of white glass,
both together forming a parallel plate, size about 10 by 100 mm (*% by 4 in)
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No. 202 Holder for the Sliding Wedge No. 201, 10 screw into draw tube and provided

0 with screw thread to ke ocular screw, arranged [or adjustment of the wedge Mk, 8.—
& No. 203 Ocular Helioscope or Polarisation Ocular; four plane mimors, opposed to

e} : ) g

i cach other in couples, arc arranged at an angle of 40" 1o the optical axis of

.1 . £l N - : ' L

3 the telescope, the one pair of mirrors being adjustable in respect to the other

e by means of a graduated head. Bv means of the rotaton of the mirror-couples
: the intensity of the solar image is more or less modified, so that observation
of the sun is possidle without the intervention of a dark glass and the result-
ing introduction of artificial colouring . . .« + . . 0 0w v e e a0« Mk 180—
Note 1: When using Nos, 183 and 203, attention must be paid
to the fact that the draw tube of the telescope must be shortened by
about 10 ¢cm (4 in.) as compared with the normal ocular adjustment four
infinity; in the case of Nos, 195 and 201 202, this shortening will be 4 cm
(1%1s in.)

I
#

Note 2: T'he prices of the accessorics, unless otherwise specified,
are for astronomical aculars up to 20 mm (e in) equivalent focal
length ; quomations for accessorics for Jarger oculars will be given on

application -

=)

Tables of Magnifications and Pencils of Kays.

In order to facilitate the correct combination of a telescope for a given
brighmess and magnification, we have here added two tables containing the values
for the magnifications and penals of rays resulting from the combination of an ob-
jective and ocular to form a telescope, these values varying according to the aper-
ture of the objective and the focal lengths of objective and ocular,

Only the focal lengths and apertures of the objectives of series 1 have been
included in these tables, since these objectives are in greatest request; the values
for the other series and other focal lengths can easily be found by analogy, the
simple formulae on page 13 being taken into consideration,

For practical rcasons we have given the mdividual magnifications only in
whole numbers; further abnormally large or small magnifications, which will in
practice never be required of the objectives in question, have been omitted; we have
also chosen as the lowest and highest linuts of the pencils of rays 0.3 mm and 8 mm

(Y75 and /16 in.). (Vide also footnote page 13.)
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Table 1.

Magnifications; Objectives ol Series 1 with Oculars.

Hblgcues Ocular focal lengths

Aperture Focal Iength e
mm | in. cm | iMa - L : — —

| ' 512 Al LP ) 211 R0 (7 1] 9 00 [ T8 3 )
14 ‘ “ha 10,8 4y — = — 5 8 12 15 | 22
20 | M |E.,ﬂ| 6° 1a — & A 12 18 24 | 32
27 | 1% 240 | 9y = 6 9 | 12 17 27 34 48
34 1% 32,0 | 127 6 3 12 [6 23 il 463 thd
41 | 1 490 | 19w 9 12 18 | A 36 a1 70 94
4 17 E:T,U: 23 | 10 14 2 23 40 63 §1 | 114
54 | 2 650 | 2 12 16 94 a2 A7 72 94 130
61 | 2% 73,0 — 13 18 a7 | 86 o g1 | 104 | 148
68 | 2w | 810 AL 15 19 30 | 40 58 a0 116 162
| 2% 113,4;]' 447 & 21 2R ‘ 42 51 81 196 162 228
&1 8%y | 1220 | 48 23 30 ‘ 44 | 61 87 | 186 174 244
95 | 3%, | 1420 Bave| 26 35 52 T4 102 | 158 | 204 | 984
108 4y | 1620 et 30 40 60 s | 116 | 180 282 324
122 | 4% | 1830 T | B4 | 42 ‘ 63 | o1 | 130 | 208 | 260 | 166
185 | ot | 280 | 80 37 | 50 T4 101 | 145 | 225 | 200 406
148 | 5% 292,:::! RT3/ 41 se | s | 11 1e8 246 | 316 | 44d
w62 | 6 | 2480 | . | 46 | 59 | 80 | 121 | 174 | 20 848 486
175 | 6% eea,n! 108° & 18 64 96 ‘ 131 | 187 ‘ 200 | 8 | b2
900 | 7w | 8000 118V [ 5B i3 l 111 500 | 215 333 430 ‘ 600
905 | &% | 8370 | 1320, | 63 | 2 ‘ 127 | 168 | 220 | 8w | 4m0 ‘ 674
o250 | 9% | B75,0 | 147%% 0 91 0 189 | 187 256y 420 530 750
O7H | 10% 1 412,(}5 163 % | 100 | 152 | 208 | 995 | 168 590 =
300 |11, | 4600 177 8 | 109 ‘ 167 | 225 | 330  A00 | 660 ‘ =
330 13 4950 | 195" o1 | 120 182 °47 | 355 | B0 | 710 —
360 |14% | 5400 | 202 | 100 | 132 | 200 | 270 88 600 — | _
400 |15% | 6000 286's | 110 | 146 | 220 | 300 ‘ 427 | 660 - =

Magnilications
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Table 2.
Pencils of rays; Objectives of Series 1 with Oculars.

Objectives

fiperture | Focal length Magnifications

s mm |, | in

E 5 0 | 2 50 | 100 | 200 | 400 | 600
| |

§ 14 g 10,8 4 2.8 14 | 05 — . =
; 20 sl 16,0 6 | 40 2.0 | 0,8 04 _ _ _ _
: o7 | 1'% | 210 9w | 84 | 27 | 11 B ) == | == — | =
53 34 | 1% 520 122 | 68 | 34 13 07 | 03 | = == =
:% 41 ! 14 190 19w | 82 | 4.1 16 08 | 04 @ — = _
g a1 | v | 50| 2w]| — | a7 | 18 | 0o | 0y — | —

: o2 | 60| 2t | — | B4 | 22 | 1 U 05 | — G
E% 61 9. T30 | 28y — 6,1 24 19 | 0,6 0,3 — =
%% B 9| 8sL0  Blt. | — 68 | 2f 13 | 06 03 | —

| w29 | 130 a4 | — | 15 | 80 | 15 | 07 @ 03 "
81 | 8'w | 1220 | 48 == 8,1 3.2 1,5 0,8 % S R R
w 95 | 8% | 1420 | v — - 3.5 19 | 09 | 04 | — I =
r 08 | 40 | w20 3. | — i 4.1 20 | 10 | op | — | —
122 | 4| e | | — — 49 24 | 12 | o6 | 03 -
(35 | 5w | 2030 | 8O — | - nd | 27 | 14 | o1 | 03 | —

148 | 58 | 2920 | 87« o < 60 3,0 1,5 0,7 0,3 o
162 | 67« |2a30| 9 | — | — | 64| 32 16 | 08 | o4 | -

“‘ 175 | 67« | 2620 | 108, | — g0 ! 85 | 18 ! o9 | o4 | —
}" 200 | T [ 3000 | 1B W | — 5 &0 4,0 ‘ 20 1,0 0,5 0,3
:: 235 | 8% 3370 | 132*. | — = 45 ‘ 22 | 1.1 05 | 03
*’} 250 9% | BT60 | 147 = - = 50 | 25 1,2 0,6 0.4
:éi 975 10" | 4120 | 163 — e 55 0 27 18 | 06 | u4
‘% 800 | 11" | 4500 | 177 o = : 6,0 3.0 15 07 0
330 |13 1950 | 1950, | — = = 66 | 85 | 16 0.8 05
360 1470 | 5400 [ 2200 [ — | — | — | 72| 86 18 | 09 0§
400 | 15", | coo0 | 236 — — - 80 | 40 | 20 | 1p 0,7
: Diameter of pencil of rays in Millimeter.




1. Magnifying Systems, Objective Prisms,
Plane and Concave Mirrars.

a] Achromatic Negative Systems.

lens. On the one hand, in combination

Consisting of a triple cemented concave .
15 constitute a reduced

with a chemically achromatised objective, these negative systen :
photographic telescope (vide page b2, and on the ather hand they are used for
magnifying the (solar or lunar} image formed by an objective. . ,

The principal point of the whole system is hereby brought far to the front,
so that the resulting telescope is considerably shorter than the total focal !:‘:ngth.nf
the complete instrument, thus giving large images with a comparatively short 1n-
strument. Ratio of aperture 1:2. In plain black brass mount.

I 3
No. Aperiure ! Focus Frice Ho. Aperlure | Forus Price
mn | P, om i [ Marks T e il < Al Marks

e — I | - -. " . = . —
204 22 \ Tia 4.5 | 1 | 45 =07 37 12 | i, 3 —
o0 | 28 | 1'n 0 BB 2 50.— !l 208 | 45 1100 90 | 8% 80.—
206 30 .| 1% 1n 6,7 27a abh.— 209 | 67 | 10 ‘ 15,5 Hhe | 106.—

Other magnifving svstems (negative and positive), alsn corrective svstems lor adapting an optical ob-
jective for chemical work and vice versy, will e e to order, prices on application.

b] Objective Prisms

refracting anele B w7

]

made of finely annealed, almost colourless lightflint: in cell to fit the mount of
objective and with device for cxact adjustment for the mimmum deviation. The
aperture of the prism is the samc as that of che objective.

Ho. Clear aperiure Price l| No. Clear aperture Price
___mm | in, | Marks = mz | in, L Marks
210 108 | 4!/ 220, — 214 220 Tion | 1200.—
a1 | 183 51 8s0.— || 215 | 2 8 2000. —
212 162 6 | 60— || 26 20 97 2500. —
213 175 6 90— || 27 2w 107 3200.

Other sizes to order, prices on application.

Objective prisms with greater refracting angles can be made to order, prices on application.

T
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c] Plane BGlasses and Spherical Concave Mirrors

circular, unsilvered and unmounted.
Made of finely annealed crown glass; the front face polished accurately plane or
spherical ; the back ground matted; thickness about Y10 of the diameter.

HNo. Diameter Price Na. Diameter Price

LA o Mk | | mm | e |- Mg
218 | up to 34 19 15.— 228 176 6s _!_T-;su.—_
219 | 41 1'% 18.— 29y 200 Tl | 470.—
920 47 174 232, — 250 225 84 600.—
221 591 20, D8, — 231 250 97 750.—
993 BI 2% 28, — 2532 275 10°/ 950.— |
993 68 bIEE 45— 933 300 11%s 1200.— !
994 81 8% 10 70.— 234 330 13 1500.—
995, 108 41/ 120, — 235 360 14%/14 2000.— |
22 139 5 | 200.— 234 400 15% 3000.— *
227 162 i 800, — |

we charge Mk.

Other sizes to order, prices on application.
Plane and spherical concave mirrors of metal instead of glass entail, on
account ol the greater expense of the material and difficulty of manufacture, an
extra charge of H0O %o,
Plane mirrors of glass for reflectors and other purposes can also be supplied
edged in such a manner that when inclined 45° they are projected as a circle.  The
price is then the same as that for a drcular mirror of the diameter of the longer
axis, with the addition of from 5 to 109, extra charge for edging.
For silvering the faces of plane or concave mirrors (so-called direct silvering)

25 per sq. cm (Mk. 1.60 per sq. inch) up to 108 mm (4'/4 in |

diameter ; larger mirrors at a correspondingly reduced price. Minimum charge Mk. 3.—.

d] Parabolic Concave Mirrors
for visual or photographic observation of stellar objects in place of telescopic objec-
tives. Most perfect correction of spherical aberration (tested by Hartmann's method);

constructed of finely annealed crown-glass, unmounted and unsilvered. Ratio of

aperturc 1 : 6.

No. Diameter Focal length  Price || o, Diameler Focal length | FPrice

i i | in, cm | i | Muks IL.. i Lt il _g Marks

237 iup to 68 | 2" |up to 40 | 15% 4 | 100.— || 244 220 875 | 136 83| 1060.—
238 | 81 3% 27 997 | 150.— || 246 O 9% 150 | 59 | 1800.—
239 108 | 4! 65 957, | on0.— || 246 | 276 107w 185 | 6B | 1600. -
240 185 | 5°he §1 817 | 380.— || 247 | 800 k| 180 | 7L | 2000.—
9241 162 | 6% 98 | 387 | p40.— ||248 | 330 | 13 198 | 78 | 2500.—
249 176 | 67 105 | 41%% | 680.— || 249 | 360 | 14%| 216 | 85 | 8200.—
213 200 | 77 « wul 4700 | 860.— || 250 400 | I5% | 240 94%:| 4500.—

For special requirements these parabalic mirrors can also be supplied with a greater brightness (up to 1:3);

quotations will be given in each individual case. Charges for silvering parabolic mirrors vide above.

23




[U. Aplanatic Magnitiers

(old and new typel.

This construction originated in 1865 and is principally distinguished by 1ts
large flat and throughout achromatic field¥), the complete absence of distortion and
its long working distance,

The introduction of new kinds of glass has made it possible to add a second
improved series of these lenses, distinguished by increased brightness and an espe-
cially flat and large field; the combination is similar to the older tvpe although of
greater lens diameter. The older type has a ratio of aperture of 1: 3, the improved
new type 1:2

The formula of the aplanatic magnifiers has been applied not only to the con-
struction of the ordinary magnifiers used in the examination of small objects but
also to that of photographic focussing lenses, i.e. lenses for locussing the image
on the ground glass (vide Price List of Photographic Instruments), and to that of
oculars (vide aplanatic micrometer oculars A H). In special cases, e, g, when intended
as enlarging lenses of shortest possible focus for photo-micrographic purposes etc.,
these lenses can also be made to order corrected lor chemical rays. This correc-
tion occasions an extra charge of 20 %%
The magnifying power of these magnifiers may be found by the formula:

distance of normal vision

- - = — maonificat ‘
focal length of lens ik = TREGEICAEO

the distance of normal vision being approximately 24 cm or 9 inches, we get as

magnification for a lens of 1 in. focal length : +1—=10; [rom this it also follows

that with a short sighted (myopic eve the magnification is less. and with a long-
sichted (presbyopic) eye greater, than with a normal eye. |
The mounts of the magnifiers are made of metal (brass), cither polished

the larger sizes in polished brass ring (Iig. 14) and the smaller in folding mount
for the pocket (Fig. 15), or plain black; the lormer (polished ring :m:j folding
mount) are suitable for direct handling, whilst the latter plainer form is .rtcmnmendt;l
for use with a holder (as provided with No. 267) or with a stand (No. 268). If
ordered definitely, mounts made of an alloy of aluminium instead of brass will be
provided without extra charge; these are lighter, but at the same time less durable
than brass mounts.

L b B =1 = - s pi e = 5 [ v oy e
) The large field of the aplanatic magniliers can only be fully utilised if the magnifier be held
as near to the eye as possible when viewing the object. \

e O




-ur.J

For especially high magnification two magnifiers may be combined and mounted
as shown in Fig. 16, so that they may be used cither together or singly. (Nos. 265,
266, 279, 280).

Fig. 14. Lig. 15.
Aplanatic Magnifier Aplanatic Magnifier
in Dolished Brass Riag. in Folding Maount

a] Aplanatic Magnifiers

old tvpe.

Magnifi- | Folished ring* or Flain mount

Aperture Focus ‘ cation tolding mount [hlm:k ring]
nm | in, [ 1 ! in about Bu. | Muarks _1‘“?. Marks
B0 | 1% o | s 5.5 X 1% | 45— | %8 | 42—
920 1. 61 o | BOX ¢ty | 20.— 959 18.—
150 | " 41 19 T0X 253 18, — 260 12—
0o | o7 (100X 254 5. — 261 11—
70 'y 18 W 140X %5 | 15— | 262 1.
50 | A 14 S 900X usth ‘ 5 ‘ 263 11—
85 | 9 Ya | 280X 957 Ii 5. | 264 i

‘No. 266 Aplanatic Two-lens Magnifier, low power, Nos. 254 and 266 combined in

one folding mount; magnihications of single lenses, 10 and 20 X, together 30 X

"Tlg IEl-) a - - ] . " ¥ * . " + - 5 ¥ ¥ " " . * " " 0 - ] . Mi:. 30r_
No. 266 Aplanatic Tmulens Magmﬁer high power, Nos. 255 and 257 combined in

one folding mount; magnifications of single Iz:n:sn:s, 14 and 28 X, together 42X Mk, 30—
No. 267 Set of six -1p]m-1tiL magmifiers Nos. 209 to 264, mcluding holder, in case . . . Mk, 8s.—
No, 268 Dissecting Microscope Stand for these magniners Nos. 208 to 264, with rack

adjustment, rotating lens-holder, fixed stage with glass plate ﬂtt.ll._,hl._d movahle

illuminating uirror, together in case: price excl usive of lenses; (Fig. 1:{] .. Mk 40.—
”;‘-.lldlﬁ.‘xt'-. Y L E s e 2 e H 4 . %Y G e - o« o Mk b—

Fig. 16. Aplunatic Two-lens Fig. 17, Dissecting Microscope
Mugnifier in Folding Mount, Stand, with Hand-rests,

— 9% =




b] Improved Aplanatic Magnifiers.

: - Plaln mount
Aperture Focus Magni- Folding mount [black ring]
; | I s fication ¥u | Marks Mo, | Marks
mmn L. (11141 PN, BN L e
= — T |
18,“’ | Wha 36 11_' 1A i B ¥ aRg 29— 274 | 20, —
141{} *a o8 1Y, 10 ¥ { 270 o.— 27 16.—
8,0 i 16 16 X o7p | 99— | 276 16.—
6,5 1 14 s | 20x | 272 i 20,— 7T | 16—
40 L B T 30 ¥ ‘ BTA ‘ — | 2TH 16.—
|

No. 279 Improved Aplanatic Two-lens Magnifier, low powes, Nos. 270 and 272 combined
in one folding mount; magnifications of the single lenses 10 and 20 X, together 30 X Mk, 45—

No. 280 Improved Aplanatic Two-lens Magnifier, high power, Nos, 271 and 273 combined
in one folding mount; magnifications ol the single lerses 16 and 80 X ogether 46 X Mk, 45.-

U. Prisms.

Those forms of prisms which are most generally used and which will be
found enumerated below may be grouped into three classes: (A} those having two

circular polished faces [for spectrum analysis etc.], (B reflecting prisms with three

circular polished faces and (C) reflecting prisms with three polished faces bounded
by straight edges. The firstnamed prisms (A} are usually made with a refracting
angle of about 60° the two other serics (B and C€) with an angle of 90%; in place
of these angles any other desired angles can be substituted at an extra charge of 10%.

The accuracy with which the refracting angles of the prisms are usually
executed is about * 15* (4 Y4%; if a certain given angle is to be realised with an
unusual degree of accuracy, the price of the prism is 25%p higher; in this case,
however, accuracy is guaranteed within + B0 scconds.

Besides these three typical forms prisms may be made also of any other form
or size according to requirement. A few prisms of this kind which have acquired
general utility will be found sub Nos. 316 and the following.

For the prisms of series A flint and crown glass are geher;ﬂly used, for those
of series B and C usually ordinary crown-glass: but of course it is also possible to
construct these prisms with special glasses [with particular refraction and dispersion,
among others also the so-called U. V. glasses) in which case, however, an increase
of price may be necessary,

For all prisms only the best opucal glass is used which 15 most closely
examined and tested beforehand; for reflecting prisms, such as are, for instﬂncé,
required for prism binoculars, only the most carcfully selected colourless and flawless
crown-glass {borosilicate-crown]) is used, in order to avoid all unnecessary loss of light.
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A. Prisms with Two Circular Polished Faces

of flint or crown-glass; refracting angle 60°.
251 ;"L}‘H_‘l‘:LII‘C of 37:1115‘]11:d Fices 14 mmm = "Y4s .
282 +r ” 1”2 " 20 T e
:EH:i LR " LR} LB ET 1] == I : II".'
284 o 5 = S TR

n

285 . e ” o H o =P

256 s i 4 o A, =1

287 i o i 0 od o =lbhe o

268 o 3 e we il o =mibRe

289 " . v o B8, ==D2hag i

240 s 3 i e o, =RV

201 . 8L —ay,

292 ” - e a0 ME o =8%,

2493 " " . M L SRR C O e

Quotations lor other sizes on application.

M.

A

10.--
12—
14.—
18—
24, —
4h.—
70—
0. —
130.—
180.—
280.—
400, --

B. Reilecting Prisms with Circular Cathetus Faces.

All angles strictly accurate, without pyramidal defects; angle 90%; three polished faces,

M.

All

of crown-glass,

2q Apertwre of pif-]f.‘-i]'lt‘d cathetus faces 27 mim — 1Y m
oG5 we ade =14

*1 am e T = b
206 i i 5 % e &E G soo e
20 v - 5 i s T Pl o
205 . - - . o =2
299 . . B =
S00 5 o i s g B o Bl o
A01 o - 3 o T — # g
02 e al " " R - . — it
05 o = 5 W S, =34y
S04 i e % & ., 108 =L T

Cuotations lor other sizes on application.

32, —

a2, —

12—
100. —
130.—
170.—
250, —
300. —
500, —
SIH). —

L. Reflecting Prisms, having Straight Edges,

with Polished Cathetus Faces

ot crown-glass.

angles strictly accurate, without pyramidal defects; angle 90°, three polished faces.

305 Length of polished cathetus Jaces 14 mm = % in.
306 3 5 A i w2 =1Yg
307 T W = B0y =T g
308 n n o i3 A o =19
309 v . - w Ak, E=IEg
310 T G % o 4T, =1%%
311 B B o : w oot o =2

Mk.

16.—
26.—
an
62—
85.—
100.—
120.—
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No. 312
313
314
3156

Ll

»E

These prices apply to prisms having square cathetus faces.
is less than the length of the polished taces the price 1s proportionately less

Length of polished cathetus laces 61 mm = 2%y in.
BY o =30 g

1 L] 3 11 "
= B LN
— PR
L] 1 18 1] T i P I o
_
- o 13 AL Y 51 o 3910 ¥

Quotations for ather sizes on application,

three prisms are ordered together.

Na, alb

No. 317

Nao. 318

No, 313

No, 421

No. 8522

No. 323

Note, Intermediste sizes will be charged at price of next larger size.

D. Sundry Prisms.

Triangular Prism, for sctiing off right angles, reflecting angle 90", with straight
edges, cathetus faces 20 by 10 mm (1% by ®. in}, unmounted .« v - 4
mounted, with holder and case « « ¢« o 0 00 0 0 o
Triangular Prism, similar to No. 316, but larger size, cathetus faces 36 by 12 mm
T by Uy iie) DEOMIml e omie oo S o B 4R G e S
mounted, with holder and case - « v - o 0 0 v .-
Rauernfeind's Pentagonal Prism, for setting ofl angles of 45", 90" and 1807
mounted, with holder and case . . - « o »oco0 00 e e e e ey e

Cornw’s Quartz Double Prism, for eliminating double refraction, consisting of

a righthanded and lefthanded quartz prism of 80" cemented together, aper
mre 20 mm (P i) - 0 v e e e e s e e e e e e s e
Cornu’s Quartz Double Prism, similar to No. 314, larger size, aperture
about 40 mm (LR 30) . - -« o e e e 4 e Foe e e e e e e
Triple Amici Prism, compensating the deviation of the mean ray; extension
of the spectrum about 49, aperture about 18 mm (' ing . -

Triple Prism (Rutherford Prism). This prism consists of a heavy flint prism
cemented between two crown-glass prisms, whereby the surfaces ol the heavy
Aint-plass become protected from oxydation and the refracting angle may be
made so large as w0 produce total reflection but for its interposition between
the two crown-glass prisms.  Deviation usually about 827 (for F), Dispersion
usually abour 32" (C—F). If a certain given deviation or dispersion is to be realised,
the price of the prism will be correspondingly higher. Aperture up to 25 mm (1 in.)
" LTI 50 vy (13-'I]|I i]l.:l -
= o A o (RGN E s s
Crver 40 mm o order.
Quintuple Prism, consisting of two heavy flint-glass prisms cemented between
three crown-glass prisms, These prisms are either arranged for vision in a straight
line or in such a manner that the pencils of ravs enter at right angles w the
first sorface and cmerge perpendicularly from the last suriace.  The width of
the spectrum is about 15%  Aperture up to 26 mm (1 inl) .
T 1on 30 1 Klﬂ"l""‘ i1'l.\j
" wow 40 (1% in)

Over 40 mm to arder.

Note. In the case of triple and quintuple prisms used with spectrum
apparatus, the height of the apertere 1s smaller than the width, in accordance
with the projection of the pencil of rays {from the slit tube on 10 the prism).
The above values of the apertures refer to the horteontal dimension (the width)
of the aperture.

Mi

L]

Mk.
Mk.

Mk.
Mk.

Mk.

Mk.

Mk

M.

M.
Mk.
Mk

Mk.
M.
Mk.

. 160.—

In the case of prisms whose height
, provided that not less than

50, —

. 180.—

40.—

i

100.—

100.—
140.—
200. —
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No. 324 Small Fluid Prism. It consists of a prism of glass having
two perfectly plane faces inclined about 60° to cach other.
A hollow cylinder of 20 mm ("1s in.) bore passes through
the centres of these surfaces, This cylindrical chamber com-
municates with the top of the prism by a conical channel
which miay be closed by means of an accurately fitting glass
stopper.  Both openings of the cylinder may be hermetically
closed bv plano-parallel glass covers. The liguid to be exa-
) mined is filled in through the conical neck. (Fig. 18.) Capa-
Fig. 18. city 10 to 11 cem (about Y5 0z) - - » + o« « . - . - . Mk 90.—
Small Fluid Prisn.
No. 825  Fluid Prism, similar to No. 824, with cylindrical chamber of 27 mum (1w in.)
diameter, Capacity 15 10 16 em (about '3 0z) . v o« v v v o = =« » - Mk 120.—

Prices of reflecting prisms for prisin binoculars on application.
Quotations given lor quartz prisms of various sizes and construction an application,

Passage Prism o « « « = v+« « « + o » o« vide No, 867
(Yoular cap pristil .+« o = o« = o0 o0 s b onoeogoo 104
Ocwlar zenith prism < .« o v = & = v 4 o 5 o 100
Salar prism (Zenger's) - . - .+ . o 0 o g 200
Triple prism (Vogel's) . . . . « . .« . . . 4 , 186
Objective prisms: o« o= = o« = v 5w a5 Gy e G108 0 21T

Prices for silvering prisms, reflecting through glass, vide page a0,

.:'I. =
Ul. Plano-parallel Glasses.

These, ever since the existence of our works, form a speciality and are made
with absolutely parallel surfaces with the help of the most exact methods of manu-
facture and testing.

The thinnest parallel glasses (s to 1 mm) are chiefly used for reading tele-
scopes in the form of silvered mirrors [vide reading telescopes) and also as galvano-
MELCr mirrors,

1) Plano-parallel Glasses ol ordinary and arbitrary thickness,
(fram 8 to 6 mm = Y& to Yfs in)
Noo 3260 Up o 10 mm (e ) digmeter, round, each o o . o o L e L Mk,  4.—
No. 397 Trom 10 to 26 mm (*« to 1 in) diameter, round, cach . . . . . . - - . . Mk &—
No. 328 Larger olasses, up to 100 mm (1 in.) diameter, per sq. cm . - . o« - - 0 v Mk. 125
per sq. in.about . . . o . o Mk Be—
b} Plano-parallel Glasses of a prescribed thickness, or of a thickness between 1
and 3 mm
(Yus and Y& in).
No. 329 Up to 10 mm {*s in) diameter or diagonal, each . . . . .. o oo o Mk,  &—
No. 330 From 10 to 25 mm (%% to 1 in) diameter or diggonaly each o . . . .. . . Mk 13—
No. 331 Larger glasses, up to 100 mm (4 in} diameter, per sq. cm.. - . . 0 0 oo Mk.  2.85
per sq. i about .o .o . . Mk. 15.—
c) Plano-parallel Glasses of minimum thickness,
; (from Y to 1 mm = Y15 to s in),
No. 382 Up to 10 mm (% in) diameter, round, each . .+ v« o v« o oo 0o 0 Mk 16—
] SRR




No. 883 From 10 to 256 mim (%s to 1 in.) diameter, round, each . . . . . . . . « . « Mk @
No. 334 From 25 to 80 mm (1 to 1's in.) diameter, round, each . . . . . . . . . . Mk

Note. Plano-parallel glasses of more than 100 mm diameter, or thicker than 6 mm,
parallelpipeda, ete. to order.

Silvering plano-parallel glasses (so-called indirect silvering).

If desired, the plano-parallel glasses can be supplied silvered, reflecting from the
back of the glass; the silvering is coated with a protective layer.
Prices for silvering plano-parallel glasses:
Up to 10 mm (*« in) diameter, each , . . . . . . . . . . Mk 1.—
From 10 t0 26 mm (*& to 1 in) diameter, each . ., . . . . Mk 2.—
Larger glasses; up to 100 mm (4 in) diameter, per sq. em . . Mk —.25

per 5. in. about . . . . . Mk 1.60

Silvering larger surfaces to order,

Plane mirrors, arcular and oval, vide page

eSS




B.

Telescopes with and* without Stand

for Astronomical and Terrestrial Purposes.
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B. Telescopes.

In the following pages the various telescopes forming our standard types
and most often constructed by us have been classificd and specified; among these
the normal telescopes for astronomical and terrestrial observation rank first in place
and importance. being followed by a number of special types down to the simple
hand-glass. |

Although suitable instruments for all possible requirements have been included
in this list, we are always ready and most willing to prepare estimates for any kind
of telescope required; to be able to do this, we must know, in the first place, the
purpose for which the instrument in question is destined. then the available means,
and finally, the location where said telescope will be used or crected.

The construction and optical equipment of the various types are the ourcome
of the practical experience of many years; we can therefore recommend the complete
telescopes hercin specified as the most suitable instruments for their individual
branches of application; but instruments differing more or less in construction,
accessories or optical equipment from the types contained in this list can, if desired
be supplied; further, we arc always ready to design and execute new tvpes of
instruments for special cases.

0. Telescopes for Terresirial and Astronomical
Observation.

The following seven series comprise a number of complete telescopes with
stands which may be considered as standard tvpes of this dass of instrument:
beginning with the small telescope on plain stand with horizontal and vertical
(azimuth) adjustment, and ending with the great refractor with driving clock and
other accessories for the most varied application,

A normal optical equipment, consisting of doublet objectives of series 1 with
terrestrial oculars B D and astronomical oculars A D has been selected for the optical

— 82
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Enlarged Photograph of the Cluster of stars £ Perse, taken with a Telescopie Objective
Aperture 330 mm (13 in.), Focal length 3437 mm (about 11'j: feet) of the Royal Astro-

physical Observatory in Potsdam.

Two photographs of the Sun (one when partly obscured by clouds) with a Reduced Photogiaphic
Telescope Aperture 54 mm (2'/s in.) Equivalent Focal Length 400 cm (about 13%/s feet),
photo by E. STEPHANI, Cassel.




avoid a possible cracking of the ocular lenses of the dark glass through m'r:.rheatlﬂ_g,
it is advisable to reduce the aperture of the objective 1o abm{t one thl:fd of its
diameter either by simply covering with a card or with the help of an iris diaphragm
fixed at the object end of the telescope.

For the photography of celestial bodies either a separate telescope on st-.u?d
(vide “reduced telescopes for photographic purposes’ page 52) may be u:v.r.:d, or, in
the case of large telescopes, a camera with photographic 1(:11.‘1.{11" a special photo-
graphic telescope may be arranged on the tube of the larger instrument

To obtain photographs of the sun, the shortest instantancous exposures are
necessary, the objective aperture being at the same time greatly reduced; on the
other hand, an exposure of several seconds 1s necessary to photograph the moon,
and to obtain star photographs exposures ranging up to one 0T more hours, according
to their magnitudes, will be required. ‘

Such exposures as the last-named are only possible with a clock-driven
telescope. Large instruments are also constructed with two tubes on a commaon
stand, one serving for the photographic exposure, the other lor visual observation,
or as a finder,

The objectives without secondary spectrum can be so corrected that telescopes
firted with these objectives can be used alternately for visual or photographic pur-
poses, a photographic camera being simply substituted for the ocular.

For terrestrial observation (for military use, for bellevues, and the like) small
or large double telescopes with stand can be constructec with widely separated ob-
jectives, such instruments giving a far better plastic effect and allowing of more
convenient observation than the instruments for one eye. Estumates for these
telescopes will be given on statement of requirements,

The bodies of the smaller and middle sized telescopes are of bright black or
yellow brass tube, or, if specially desired, of conical wooden tubes veneered with
walnut; the large instruments, on the other hand, are provided with steel tube bodies.

From 75 mm (3 in.) aperture upwards the instruments are provided with
means for centring the objective; every objective is accurarely centred in respect to
the optical axis of the telescope before leaving the works.

The sizes up to 75 mm (3 in.) aperture are supplied with a plain pine-wood
box to hold the instrument, oculars and all accessories exclusive of stand; larger
instruments, from 81 mm (3%s in) aperture upwards, with case for the oculars and
accessories only. With the telescopes Nos. 341 to 346 a handsome case with lock
and handle for the complete instrument including stand is supplied (vide Fig. 21).

The fine adjustment of focus is attained with all telescopes with rack and
pinion; the stands are provided for terrestrial observation and in the case of smaller
instruments with horizontal and vertical (azimuth) adjustment; large instraments, on
the other hand, are supplied with equatorial (parallactical] mountings.

The motion of the telescope on its stand is, in the case of Sl'l;ﬂ“ instruments,
by hand alone, but all larger instruments arc also provided with slow motions for
fine adjustment; very large instruments posscss besides these two kinds of motion
also a clock for automatically communicating the equatorial motion to the telescope.

The telescopes are secured to the stands partly by enclosing the tube in a
strong metal cradle {or tree-screw in the case of the smaller sizes) or by hanging

— 3 —
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the tube in a forked head. The telescopes are carefully balanced on their stands
and can be used in any position. The axis of the mountings of the small in-
struments are of brass tube, whilst the larger instruments are provided with strong
steel tube axes.

For convenience of transport, heavy stands are supplied with rollers and
levelling screws, the latter facilitating the correction of the polar altitude. When
ordering telescopes with equatorial mountings it is requested that the intended
location of the telescope be given, in order that the equatorial mounting may be
adjusted for the correct polar altitude; the mountings are generally constructed with
fixed polar altitude, but if an instrument is destined for use in different latitudes,
the polar altitude can also be made variable.

For accurately and quickly determining the position of any given star in
declination and right "ascension the equatorial mountings can be provided with
divided circles; for small instruments these are plainly executed in brass and read
to 1% or to ‘2% for large instruments the circles are of German silver and can be
more or less finely divided according to the desire of the purchaser and size of the
instrument; ordinary circles are read with the aid of magnifiers, very finely divided
circles with telescopes.

S22
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1. Small Telescopes on Table Stands,
with horizontal and vertical motions.

Telescope mounted on plain brass tubular pillar with iron tripmri, stand head pr_muded

with horizontal and vertical motions for hand adjustment; sultuble. fur. sl:nndm‘g on

table: case to hold telescope and oculars without stand. Doublet objectives, Series 1.
Oculars BD and A D.

Pencil of rays: 0,3 to 1.8 mm diamerer.

Teleacope with Table Stand and Rack Adjnstment,

Objective | ' Price
sperture Magnifications with stand
aun | in, | c terresir, asironomical ~ J  Marks

a1 | 104 | 27 +i1 N 195.—

17 & ) : 32 ‘ 80 — 210.—
2 | 30 LB | =] = T}

9 . 34 3 H1 110 = . 255, —
11y, | 317 37 | a8 | 90 | 116 330.
2171 ' 42 51 | 81 126 ! 62 2 380,

Objective aperfure ' Objective aperiure
EIt]’ﬂS 11 tr 54 i1l o 7o am
(e 1 g in) (2% to 2Migg in)
Maris . _ Marks

Clamp adjustment for heighe. . . . . . . . . . . . . . §o. ag.
Ral;k n L 12 X g vi L & i L " . x 5 E = . 30-_ 5“. - —_—
Vertical slow motion with rod connection to eveend. . . M. — 20

Tripod legs folding instead of rigid. . . . . . . . . . . 20. — 5. —

If' desired, several terrestrial oculars or reversing prism system No. 183 or No. 184

Note: If necessary, the case can be arranged to hold the stand also {estra cost about 15 Marks).

— 86 —
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2. Small Telescopes on Tubular Table Stands
with equatorial mounting.

Telescope with equatorial mounting; tubular brass pillar stand on iron triped, adju-

stable for height (and secured by clamp); hand motion on tubular axes, also hori-

zontally; levelling screws for securing vertical position of pillar. For convenience

of transport the complete instrument including stand fits into a handsome oak-wood

case with lock and handles. This telescope is especially suitable for villas, bellevues
and the like. Double objective, Series 1. Oculars BD and A D.

Pencil of rays: 0,3 to 1,8 mm diameter.

Fig. 20. Fig. 21.

Tubular Stand Telescope ready for ase. Tubulur Stand Telescape packed in case,
Frice with
HNo. Rperture Focus Magnifications stand and case
| mm | i cun i terresty. | astronomical . Marks
91 | 41 | 1% | 49 [19%e| 2 % | W0 | —| — -  ges—
842 47 | 1% | BT |22, 82 0 | 80 | —| — — | 80—
343 54 | 9% | 65 [26% | 80 7 94| — — | — 300. —
e | 61 | 2% | 73 |28% 34 3 81 | 100 — | — 165, —
345 | 68 | 294 8L [817%. 3% | 40 | B8 ' 90 116 — 550.—
346 | T 29| L4 447 42 I 57 I 31 126 162 228 650, —

The following extras can be supplied with this telescope :
Simple divided circle of brass or German silver reading to 1% ar 2"
Adjustinent for height with rack and pinion, for larger instruments with worm gcar,

If desired, several tervestrial oculars or the reversing prism system No. 183 or No. 184.

AU i




3. Telescopes on Plain Tripod
to stand on ground.

Telescope on wooden tripod, folding and portable; hung in forked head, horizontal

and vertical motions; the telescope is balanced in all positions and will not tip even

when the clamp is released. Telescope and oculars in plain pine-wood box. Doublet
objectives, Series 1. Oculars BD and A D.

Pencil of rays: 0,3 to 1,8 mm diameter.

Teleseope on wooden tripad, hong in forked head; with reversing prism,

Price
No. fperture | Focus Magnifications with siand

mm__| __in. sm in. _jerresir. | astronomical - Marks
347 41 L | 49 19| 27 s ap | =] =] = 985,
348 47 17/ 57 227, 32 40 =0 — e o 200, —
349 ¢  2Ys 65 25% 30 47 94 | — = o= 330.—

350 61 2% | T8 28", | 34 36 81| 104 — = B
851 68 27| Rl 317 37 40 58 %0 | 116  — 385.—
852 W 2Yhs | 114 447 42 5T Bl 126 | 162 298 175.—
353 81 3% | 192 48 46 61 BT 136 | 174 244 565, —
354 | 95 | 8% | 142 |BBWu| 5o 71102 158 | 204 984 710.—
35 | 108 | 4% | 162 |63, 60 81 116 184 232 324 850, —

Adjustment for height by means of worm gear Mk, 100.— to Mk. 140.— cxtra.
If desired, further terrestrial oculars or reversing prism system No. 183 or No. 184 can also

be supplied.

To increase the stability the legs of the stand can be securelv connected with each other by
means of folding stays.




Telescope on wooden stamd, with equatorial mounting,

fnder and wdjusiment for height.

4. Telescopes on Wooden Stands
with equatorial mountings.

Telescope on equatorial mounting; stand con-
sisting of tubular pillar carried by swrong
portable wooden frame with rollers and le-
velling screws. Axes up to 108 mmi( s in.)
aperture of brass tube, for larger sizes of
steel: telescope in rigid cradle; hand motions;
if desired, slow motions;*) polar altitude
usually not adjustable.®) Oculars and acces-
sories in case. Doublet objectives, Series 1.
Qculars BD and AD,

Pencil of rays 0,3 to 2,8 mm diameter.

Note. If desired, divided circles of German silver,
s S SR Mk. 120.— to 180.—

#) Slow wotions . . . . Mk, 180.— o 300.—
“%) Adjustable polar alttude Mk, 80— to 80.—

Instead of the equatorial mounting this telescope
can he supplicd with horizental and vertical motions at
the same price. In this case adjustment for height with
worm gear will cost

Mk, 100.— to Mk 180.— cxtra.
Finders vide Nos. 438 1o 443

fperture

mm | in.

Frice
Magnificallons with stand
| astranomical Murks

122

ta

Al 2%«
| 9111,
75 | 2V,

51 Bn
95 3%«
108 | 4.

‘-_1_ lH-I_-':le

516

8 104 - - — 520,—
58 | 90 116 | — @ — 550.—
a1 196 162 228 —  600.—

87T 186 174 |

116 180
| et | 130 | 208 ‘ 260 366 |  1250.—

101



Mg
L

Fig, 24,
Telescops on pliin iron stand, with slow

motions,  fider and adjustient Fou- 'nci,_-;.;'ht,

5. Telescopes on Plain Iron Stands.

Telescope in strong metal cradle, equatorial
mounting, brass or stecl tube axes; to stand
on ground; legs of iron tripod connected
with each other and provided with rollers
and levelling screws. Hand motions, fixed
polar altitude; in the case of smaller in-
struments the polar altitude can also be made
adjustable, if desired. The use of a finder
with the larger sizes is recommended, also
slow motions and divided circles.  Oculars

and accessories in case,

Doublet objectives, Series 1.
Oculars BD and A D.

Pencil of rays 0.3 to 2,7 mm diameter,

Slow motions, extra .+ . . . Mk 180.— to 400.—
Divided circles of German silver |, 120.— to 240.—
Horizoneal and vertical mounting withour difference
i price.  In the later case (mounting in azimuoth}, ad-
justment [or height with worm gear,
extra ML, 10— to 180.—
Finders vide Nos. 438 1o 445,

Aperture Forus [

— Frice
Magnifications with stand

asteonomical ) Mol

Lam | 1, I in. E tEI"I’EStF.l
|

C2e 114
Hal.'lua IEE

H E

126 | 162 : hil).—

186G : 626.—

158 : 710.
180




6. Large Telescopes on Iron Stands
with equatorial mountings.

Telescope in strong iron cradle, equatorial
mounting, on . cast iron stand with fluted
column, smaller instruments with brass tube
axes, large instruments with steel axes; rollers
and levelling screws to stand; motions by
hand and slow motions: hour and declination
circles divided on German silver and reading
by magnifiers to 3 of arc, 20 of time.
Telescope with finder {vide No. 458) balanced

for all positions.
Doublet objectives, Series 1.
OQculars BD and A D.

QOrculars and accessories in case.

Pencil of rays 0,3 to 3,5 mm diameter.

Fir, 95,
Telescope on Tron Stand, with Divided Gieclos
and Slow Motiun,

[

Finder

Ho. | fiperure Magpnifications magni-

| mm | in. i sslronomicel _ tication
— T

61 87[136 174 244

|

| |

I g BH . B2 |71 102|158 204, 284
|

116 232! 394
3 260 | 366
995 | 990 406 |

| 246 316 444
|
| 174 270
1031 | | 187

1187 1 56 T3 150 , 215

| |
Estiimates Tor larger sizes on application.
The prices include finder and stand.
Micronieter Qeulars and other aecessories according to choice.
Il desired, a driving clock can also be provided, extra charge . . . . Mk 600.— to 1200,—
Instead of the Auted column, a smooth, round or rectangular pillar standing on stone or cement

base, may be selected.
Larger instruments can also be provided with cireles with finer divisions; prices for same on

applicanon.




r'"lg. 26. L:lrgn: Tn::lr:scup-: an lron pil'..rr with drivi.ng coockwark,

e e

ey g L T

The body of steel tube, equatorial mounting, balanced for all positions; on strong
cast iron pillar, rigidly secured to base; if desired, small sizes with rollers and level-
ling screws. Hour and declination circles, divided on German silver and reading
with telescopes to 1¢ of arc and 4 of time; stcel axes, motion by hand and slow
motions from eye-end and diurnal motion by means of driving clock. The telescope
is provided with finder. Oculars and accessories in walnut case,
Doublet objectives, Series 1.
Qculars BD and A D.
Pencil of rays 0.3 to 3.7 mm diameter.

T ke e T
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Ho. ﬂpzﬂurF Pocus Mangnifications ::d:; with Eﬁfﬁ:‘ and

AL L em_ | _in, | _— asironomical . 'Ii::u?tiun “Eifsiﬂlt_s_
381 | 162 | 6% | 243 | 95%| 59 | 00 [121] 174 970 | 845 486 | — | 12 | 46800
382 | 176 | 6% | 262 | 103" | 64 | 96 | 131 187[290 (875 524 — | 16 5SOO—
383 | 200 | s | 300 |118'4e B3 | 78 | 111 150 | 215|333 430 [600| 20 = 7200.—
384 | 225 | BWi. 887 |182%.| 63 | 82 |127 | 168|240 | 375 480 |674| 20  9000.—
385 | 260 | 9'ue| BTH |147%%] 70 | 91 (139 | 187 | 265 | 420 | 530 |50 | 20 | 12000.—

Larger sizes to order, prices on application.
We recommend as accessories to these telescopes:
Micrometer oculars A G, A1l or AL Nos. 184 to 140, 141 to 147 and 156 to 163.
Micrometer stecl ring on plane glss No. 187 or the filar micrometer Na. 567,
Sliding wedge and holder Nos. 201 and 202,
Ocular helioscope No. 208,
Star spectrum apparatus No. 552,558
Ocular spectroscope No. 54,
Protwberance spectroscope Nos. 03 1o HBT.
I desired, estimates will be given for:
NMuminating apparatus.

Accessaries for astro-photography,

e 7 P

B. Telescopes without Stand for Terrestrial and
Astronomical Observation.

a) Normal telescopes (without stand) with doublet objectives Series 1.
Ratio of aperture 1:12 to 1:15. Pencil of rays 0,3 to 3,5 mm diameter.

Ordinary doublet objectives Series 1. Terrestrial oculars BD, astronomical
oculars A D.

|
Mo. Aperture ' Fotus Magnifications Price
L _em | ti . terresie.| : — Es_f_.ﬁnﬂ_ll_i_:lnm_fgﬂl_m_m Murks
385 | 41 17k 49 197 14 : 2% 30 70 = _— - o 145.—
387 | 47 1% AT | 22 | 82 40 | 80 | — | —  — | — 180.—
388 hd 21y 60  25°. | 40 47 44 — — - —  190.—
380 81 2% 3 928, 34 81 | 104 @ — — | — @ 230.—
! 300 | 68 2y KL 81T« 8T 40 B8 | 90 116 — | —  250.—
391 75 29 114 447 42 5T 81 | 126 162 | 298 | —  300.—
302 81 8% | 122 48 a6 | 6l 87 | 186 174 | 244 — | 375.—
595 95 @' 142 AU B2 71 102 | 158 | 204 | % | — | 460
304 108 4%y, 162 6374 60 Kl 116 | 180 | 282 | 824 | — | 600.—
295 122 4%, 183 T2 BB 62 91 | 130 | 203 | 260 | 866 | S00.—
306 136 . 5 203 RO 4 | 101 145 | 225 | 290 | 406 | 1000.—
997 | 148 | B, 222 8TYs R2 A2 111 158 | 246 | 316 444 | 1250.—
308 | 162 6%, 243  Yst.  — 5980 121 174 | 270 | 348 486 | 1560.—
999 | 175 | 67« 262 108's  — 64/98 | 131 187 | 290 | 376 480 | 2000.—
300 | 200 | 7« 800 | 118w | — [5373|1111150| 215 | 333 | 430 | 600 | 8500.—
401 | 226 | 8t 387 1998,  — | 63582 |127:165| 240 | 875 | 524 | 674 | 4400.—
402 | ang | 912, B87H  1477% —- | 041 |139;'187 265 420 530 | 760 | 5400. -
| |

Finders vide Nos. 438 to 443.
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b) Telescopes of large aperture (without stand) with triplet objectives, Series 2.

ifyi reat bri 5. Ratio of aperture from 1:4 to
Low magnifying power, great brightness. Ratio p

1:5 Pencil of rays 0,8 to b5 mm diameter. |
Ordinary triplet objectives Series 2. Terrestrial oculars B G, astronomical ocu-

lars A F.
Mo, Aperture Focus Magnifications Price
mm | in, em | in. | terrestr. | gsironomical : | Mirlis
408 41 1% | 164 | 8w 11 8 18 — — | };g.+
404 47 =A% 188 | T 15 9 90 — — 1 —
4056 58 2% | 216 S8 16 11 24 — — 210.—
406 | 61 28 305 12 16 12 a3 u4\ —_ ‘.!.‘ﬂ{] —
407 | 68 2| 340  13%% 17 13 24 38 - i
408 | 75 2% | 87T 147a 18 14 a7 42 — | 875.—
4049 Bl 3% | 405  15%e 20 16 20 214 45 | ﬁ[}li}. —
410 95 8% | 475 18", 24 18 24 34 58 | 675.—
411 108 4' 640 21y 27 a0y i) 34 ] | ). —

Finders vide Nos 4353 o 445

¢) Telescopes (without stand) with doublet objectives Series 3 without secondary spectrum.
Giving especially sharply defined images, free of all false colour. Ratio of
aperture 1: 18, pendl of rays 0.3 to 1,5 mm diameter.
Doublet objectives Series 3 without secondary spectrum, terrestrial oculars B D,
astronomical oculars A D.

Mo, Aperture | Focus Magnifications ‘ Price
| s | in. | oem | in ferr, | __astronomicel Mirks
412 | 41 | 1w | T4 | 29'x| 84 B3 8 —| — — | —| — — 160.—
413 | 47 | 17. | 8 ‘ 83| 40| 60 H| —! — —| —| —=| — | 18—
414 | B4 | 2w | 97 [ 88 44! 0 8| — — — | —| —| —| 190.—
415 | 61 | 2% | 110 44 55 B0 80122 — — - — ._‘ 240.—
416 68 | 20 122 48%,4 6l | By BT | 186 174 — — —| —| 30—
417 | 75 | 294 185 | B3Yu| DO | 67 9 160 192 | — —| — | — [ B70.—
418 | 81 | 8% | 146 ‘ bTl: b4 | TH 104 162 208 | 202 — | — [ = 460.—
419 | 95 | 8% | 171 675 63 85 122 190 244 (842 — | — | —  600.—
420 | 108 | 434 | 195 | T6%. | T2 97 140 217 | 280 | 390 | — | e  800.—
420 ] 192 | 410, 220 | 86| 80 80 110 157 244 | 314 440 —  — | 1050.—
422 | 185 | B%ie | 243 9B%¢| 90 | 90 121 174 | 270 | 348 488 — - | 1850.—
423 | 148 | 5| 266 104°6] 100 | 100 133 190 295 | 380 532 -~ — | 1750.—
424 | 162 | 6% | 292 1184 — | Tl 105‘ 146 200 | 524 418 H84  —  2200.—
495 | 176 | 67 | 815 124%%| —  TT 116 | 157 225 | 850 450 | 630 —  2800.—
426 | 200 | T | 380 150 \ — 10 92 145 | 190 | 271 492 542 160 4500.—

| |
Larger sizes to arder, prices on application. Finders vide Nos. 438 to 448,
Magnifications with the ocular micrnscope No. 182 (Mk. 42,—)
for No. 420 421 492 493 424 495 426
about D0 6b0 720 TR0 860 930 1120 ¥,
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d) Telescopes (without stand) with triplet objectives Series 4 without secondary spectrum.

Ratio of aperture 1:10. Pencil of rays 0,5 to 5,4 mm diameter. |

I'ripler objectives Series 4 without secondary spectrum, terrestrial oculars B G, |
astronomical oculars A F.

B FRERTUzE ‘ Focys | Magnifications Price

Lo e | e | ferr | asironomical Marks
427 | alve | atliew! o0 lgolas [ ] [ =] [ 215.—
198 47 1 4T 18, 24 | 3 ‘ 52 | — | —| | —| —| =] 280.—
429 64 | 2% B4 [ 21| 927 27 [ 40 | 60, —  — | —| — 1 —| og0—
430 61 | 2% 61 | 24 30 83 44 e8| — | — | — —  880—
431 | 68 | 2| 68 126%:| 34 84 |48 | Wl 91| — —| —| — 49—
432 | TH | 2%w| 75 | 299 BT | o8 ‘ 37 | b4 83|10 —| —| —| s40.—
433 BL | 3%w 81 [3U°s| 30 80 ! 40 | B8 | 90|18 —| — | —| @80.—
434 95 | 8%, 95 | 37| 36 80 48 | 68 | 105 | 136 180 — —  925.—
435 | 108 | 4' | 108 1 42% 40 40 B4 | 7T [ 120 [ 164 | 216 — —| 1200—
436 | 192 | 4% | 122 4R | 44| 30 ‘ 4 61| 87|13 174 ‘ 944 — | 1880.—
437 185 B%w | 135 [B3'« | BO | 25 | 85 50 | 67 | 97 160|195 270 | 2050.—

Larger sizes to order, prices on application.  Finders vide Wos. 438 to 443.
Magnifications with the ocular nuorescope Noo 182, for No. 435 436 437

abour 320 360 395 X

Finders for the larger sizes of the series a to d, low magnifying power, large
field and high ratio of aperture {1:8 to 1: 10}, doublet objectives Series 1, oculars
A R with crosswires. Pencil of ravs 28 to 3,4 mm diameter.

| b Suiled for ielescopes
Ho. | Aperture Focus Magnificalion of aperiure Frice
- | it i in. S | 2 in. ™mm l in, Marks
| o , | . )
438 | ) Wi 16 'z | b X a5 i d5.—
4359 27 j R 24 07 85X 192 4% bBo.—
440 34 18« 27 107 s 10 X 148 | B%he 0. —
141 41 1°x 33 15 12X | 162 By 90.—
142 47 il 48 | 16%s 16 X 1% | 6 110.—
143 A4 9. | bi ‘ LA 20 X 200 | 10—
' |
Larger sizes to order, prices on application.
';E
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C. Special Telescopes for Uarious Purpases.

Figr. 27, Draw Telescnpe.

1. Draw Telescopes.

Two Groups:

a) with ordinary terrestrial oculars and doublet objectives — higher magni-
fying power.
b) withachromatic terrestrial oculars and triplet objectives— greater brightness.

Of the following draw telescopes (2 and b the smaller sizes especially are
most suitable for hand use and can be recommended for travellers, sportsmen and
for marine purposes; with the larger sizes (from. say 41 mm = 1%/ in. objective
aperture upwards) the use of a portable tree screw or stand, to ensure rigidity of
the instrument during observation, is strongly advised; possessors of a good photo-
graphic tripod can mount the telescope on the same with the help of the tree screw
and connecting piece No. 464.

These accessories make it further possible to use such a draw telescope for
astronomical observation, after substitution of an astronomical eye-piece for the
terrestrial. The “connecting tube with diaphragm™ forms an intermediate piece
between the telescope draw and the astronomical eve-piece; for solar observation a
dark glass is screwed on the eye end in place of the ocular cap.

In order to obtain a higher magnifying power for terrestrial purposes than
that generally provided for the complete telescope, other eve-pieces, with shorter
focal length, can be used. The magnifications indicated in the lists are, however,
the most advantageous for general purposes; higher powers can, as a rule, only be
used under very favourable atmospheric conditions.

Mounting: Brass, body veneered with walnut, draws polished, [f desired,
body all black, with or without leather cover, or with adjustable shade at objectglass
end. In the latter case slight cxtra charge (vide No. 447),

For convenience of focussing these draw telescopes can be provided with a
helicoidal or spiral draw at an extra charge of Mk. 20.—; this device can be recom-
mended in preference to rack adjustment, since the smooth cylindrical form of the
telescope is retained.




a) Normal Draw Telescopes of high magnifying power,

doublet objectives Series 1, terrestrial oculars B D.

Pencil of rays about 1.8 mm diameter (for No. 447 2,83 mm diameter).

Objective Objective

1 112?]!1"“7:. | mﬁ'r“i” l“::E::LI::- ‘ WEIIHM ”u;]::l; o closed Lgt:_gtzrawn oul Price
— : g | ox e | in. | em | in. Marks
44 | X M 16 B 14 230 8} 5 11,5; 4ty 30 |11%| 45—
45 | 20 1Yw 24 9w 20 390 14| 3 16 | 6% 45 17| 50—
446 | 84 1%, 32 (2%, 2 510 18 3 19 1 7% 60 |23t eo—
447"‘}E 3 1% 32 1274 15 in 29 2 24 ‘ 91,-'2: 60 | 23% Bd.—
448 i 41 1Py 49 19w 225 880 31 3 97 1107 | 76 |30 70.—
449 | 47 174 ot 22 26 1500 46 i 2V 10° | HB 347 Bo.-
450 | 54 2'.  6h 25°. 30 1410 50 t 9T 10fk, 94 3T 100.—
HL | 61 2y ! 8L 81 16700 60 4 | 98 11 | 10040  180—
52 | 68 21| 81 U4 8375 2450| 87 5 99 11ts| 114 447 170.—
53 0 2wl 114w 42 3150 112 G| 8 13 | 153 60 | @20
44 Bl 8% | 12 49 46 4000 | 140 i . 34 15 171 HT"u; 280.—
! |
*¥) This telescope is spedially: moonted Jor lunting purposes: it has a2 particularly bright and
larue held, body all black with adjustable shade. — Accessories see No. 461 and after,
b} Draw Telescopes of special brightness.
Trplet objectives Serics 2, terrestrial oculars B L,
Pencil of rays abour 2,2 ro 2.6 mm diameter.
o %ﬁt‘}?ﬁ:ﬁ o | M gy | M | _1[=.,|5.,?n““’§“"§.:wr wr | o
©o 1 20 v 8108w 9 w0 7! 2 o4 Lo s 20.—
456 | 27 |1V 108| 44| 12 WO 4 |2 | 12| 4% 24 | 9% 80—
$7 | 3¢ 1P 190| Ts| 14 BGO| 20 219 | T 40 15%. 90
4a8 41 17w 220 3« 16 740 | 27 2 i 28 | 9 45 17 1056.—
459 | 47 17. 285|114 21 950 | 34 2| 2% [10 | 48 (19 | 130.—
60 | 54 9. 325 12°.| o4 1280 4 | 2 | 28 in ! B 21| 160.—
¢] Accessories for the above draw telescopes (a and D).
No. 461 Leather sling case for draw telescopes
up to 54 mm (1% 1) GPEItUIE ~ . o ce e e e e e e Mk, 6.—
of 41 and 47 mm (17 and T ind apertire - - - e 00 e e e e 8.—
o E o 61 4, 2 o $h ) § s e s e w e s e M
6B to Bl , (@t M) N e R R

b
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Fig. 28. Tree screw,

No. 464

No. 462 Tree screw (Fig. 28) for draw telescopes

up to 41 mm (1%s in) aperure . . .o oo oe e oe e

of 47 and B4 mm (17 and 2'% in} aperture .

L 8L, 68 , (@% , 2Mw ) Coe

, T8 omm (290 in) apertre . .o e e e

W B, (3% ) - i i e 8
No. 463 Folding wooden tripod, portable, the legs being telescapic

similar to canera tripods; o stand on ground; telescope
harizontallv and vertically movable. Length of tripod legs
adjustable with clamps, 'The tree screw can be easily removed
for sepamiic use.

For telescopes up to B4 mm (208 in) aperture . .« 00 e e

o ,, of 1 and B8 mm (2%s and 2! 1 ing dperture ..o
Waterproof cover with strap for this stand . - . . v 0 v 0
Connecting piece for fixing tree screw on ordinary cmers ripod . . .

Connecting tube with diaphragm [or draw telescopes and ascronomical oculars
see No. 193

Astronomical cculars A1 and AF for draw telescopes see Nos. 108 to 114 and
Wos, 124 1o 183,

Terrestrial oculars A 1) and BF for higher magnilving powers see Nos. 164 1o 171
and Nos. 177 o 180,

Dark glasses for these telescopes see Nos 197 and 138,

2. Naval Telescopes.

Fig, 20, XN

]

il 'l'c|-.'x..'n:.::.

held.

Mk. 16.—
w 16—
, 18—
n A
n  Sh—

Mk. 50.--
w 60—
T B.—
n

Mounting :

These telescopes are
of low magnifving power,
but of brght and large

Brass.

usually black and leather covered [or, il' desired, polished and with walnut veneer);
adjustable shade and one draw only lor guick focussing. (Fig. 29)

Doublet objectives Series 1, terrestrial oculars B .

3.4 mm diamerer.

Pencil of ravs 2.7 to

Objective Length
Mo aperture Focus ‘ Maaanilication closed | drawn out Frice

mm | in, £ ! | iw | e | i Marks
465 | 84 | 1% 27 |10° | 10 B0 (1% B3 | 2 | 66—
466 | 41 | 1% 35 | 13 12,5 B [18. 60 |28 80—
467 | 47 1'% 43 | 16™ s 16,5 42 | 16 » 0 27t 95.—
468 | B4 | 2w | B4 | 211 | 20 51|20 80 | 911%s 115.—
469 | 61 | 20y | 61 |24 225 53 | 21 8 | 33y 150.—
470 ‘ 68 | 214 68 | 267, | 25 60123, 95 3T 190.—

For convenience of focussing:
Rack adjustment, extra .
or helicoidal draw, estra

Uther sizes to arder.

Ml 15.— o Mk, 20,—

w Mh— to

w  ol—.

On application, estimates will be given tar naval telescopes with wiplet objectives Series 2 and
terrestrial aculars B G or BF (greater brightness and shorter than the above-spectied naval telescopes).
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‘Table IV.

a Reduced Photographic Telescope, Aperture 54 mm (2's in.}

Equivalent Focal Length about 14 Meter (about 47 feet).
photo by A, HENZE, Mizar-Observatory, Charlottenlund, Danmark.

Four Photographs of Sun Spots, taken with




3. Comet Finders.

These telescopes are used for finding weakly luminous objects (comets, nebulae,

. [ * : - % .
xanab‘le.stars etc.) and therefore possess great brightness and a large field, but low
magnifying power,

The smaller of these telescopes (group a} are for hand use, or for use with

a tree screw or light stand, the larger (group b) are only for use with a stand.
Doublet objectives Series 1 and astronomical oculars A D.

a) Small comet finders (hand finders).

Mounting: Brass, leather covered, withour rack adjustment to focus, one draw only.

Pencil of rays 4 to 5,4 mm diameter.

Mo. ‘ Aperture ‘ Focus Magnificalion Price

mm s in. cn | in. . Mlarks

471 27 ! 1t 22 ‘ B g 50X 60. —
T ¥ K rT | 5 rd I

472 34 ‘ 1% 2 | 107 6,0 X ' s —
|

473 41 : s 83 | 18 8.0 % . 85—

474 47 | v | 43 |17 10,0 ¥ - 105.—
S ; |

475 54 2y ‘ 54 | 2114 | 13,0 X - 120.

I desired, further oculars with other magnitications.

bl Comet finders with stand.

Mounting: Brass tube body, lacquered or black, or. if desired, wooden body
veneered with walnut; rack adjustment for focus. Stand similar to Fig. 23 with
horizontal and vertical motions; brass or swel tube with worm gear for height
adjustment; strong wooden frame with rollers and levelling screws.  Ocalars in case.

Pencil of rays to 2,7 to 3,4 mm diameter.

Ho. | fAperture Focus i Magnitications Frice

nim in 2 in Murks
476 | 81 8%, BL 3l':| 1 | 30 : = 750.—
477 | 108 4 108 | 427 20 26 | 40 1080.—
478 | 135 5 18 | 88 | % | 8 | B0 | 1600.—
179 | 148 B 148 ‘mst:. 2 | 3% 5 | 1875.—

Other sizes, and other magnifications tor the above sizes to order, prices on appleation,
Il desired, both series a and b can be fitted with the triplet objectives of Series 2 and achro
matic oculars AF, also AK or AL, in order to attan a still greater brightness.

* Vide also astronomical binocular No. 501
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4. Reading Telescopes,

for taking readings from graduated scales dircctly or by means of murors.

For this purpose scale carriers are used, which are either fixed to the teles-
cope or may be mounted on separate stands. For mirror readings the thin plano-

parallel mirrors Nos. 332 to 334 are used. ‘ |
Mounting: Brass tube, the ocular tube fitted with rack and pinion, adjustable

for distances ranging from infinite to about four times the focal length; if specially
ordered, the telescopes can be mounted without the use of steel or iron, for magnetic
observations.

All oculars are provided with cross wires: in series a) the lowest power ocular
has an adjustable diaphragm. These reading telescopes can be supplied either with

or without stands.

a) Reading telescopes of long focus (high magnifying power].

Doublet objectives Series 1, astronomical oculars A T).

Pencil of rays 0.7 to 2,2 mm diameter.

i Frice
Mo. Apertore I Focus Maqnificalions without stand
': o mne |t i 3___n_|__| 1, & | .1\'I.|.:'_~:'-
il 450 27 Lhaw | 24 AR S B Bt s)—
IJ 481 | 34 | e | 21 | 10| ¥335H: 40 44} | 100.—
i 482 41 1% 83 |13 | 165 36 48 110.~
I 433 47 e 43 | 17 225 60 60 125, —
454 Bbd | 2! | hd |21, 215 | 6O 0 140.—
| b) Reading telescopes of short focus {with bright field).
i Triplet objectives Series 2, achramatic astronomical ogculars AL,
i Pencil of rays 2,2 to 5 mm diameter.
,'i o Frice
i Ho. Aperture Focus Magnifications withouf stand
S A D S R LS 1 e A
435 ‘ & ' 110 4% 40 | D 12 0. —
486 | a9 1% 159 | & w | 0 15 110.—
4837 41 i 16,0 | 6%« i g0 1w | 120 —
488 47 | Ihs | 1890 | T 9.5 21 150.—

485 | o4 2ia | 220 | B 11,0 24 1ir—

Note. The magnifications given above are for the adjustment (or infinity, althoush the telescopes
Il are mosily used at short range.




¢) Stands and accessories for reading telescopes.

No. 490 Simple pillar stand. The reading telescope
is secured to a brass tube pillar on cast iroﬁ_
tripod by means of a special clamp, admitting
of convenient adjustment of height and giving
horizontal and vertical motions; the scale is
also attached to the pillar. (Fig. 30)

Price:

for telescopes of 27 and 34 mm {11,.-'13 and 1%s in.)
aperture . e o Mk, 70—

o , 41 and 47 mm (15 B a.nd 1'% in.)
aperturg - .« . . .. . oa e . e 5 8b.—
35 - ., B4 mm (2Ys in) apertwre . . . ., 100—
o o e Rack adjustment to ; i W 5. —

Fig., 30, Reading Telescope with . J i 11t']ght CXHA i

pillar stand and rack sdjustenen, Scale carmner for h?{'lﬂ.g 0on le.-lI I R Ay 1'5_"

fv No 491 Standard type tripod for reading tele-
scopes. The telescope is secured in the
cradle of the metal stand and can be ad-
justed = 80 ° in the horizontal plane; the

vertical axis is provided with clamping de-

vice and slow motion.
The scale can be fixed on the telescope by

. e D means of the scale carrier. (Fiz 31.)
I"l:_',f. k. Rc:ullllg 1¢]¢E:UPC with Narmal ]‘ch 3
Tripod, Scale and Scale carrier,

Price for telescopes of 27 and 34 mum (1% and 1%s in) aperture . 5 . Mk, 7b.—
oo " 41 and 47 mm (1% and %% in) aperture . o . . - o v o2 a0, 10—
o " , B4 omm Bl in aperire . .- oo e e s e e e e e e e e ey 120.—

Scale carriers for these stands Mk 15.—, Mk, 18— and Mk 20.—.

No. 492 Improved stand for reading telescopes. The telescope can be adjusted
+ 60° in the vertical planc. Horizontal and vertical adjustment are both

provided with slow motion. The horizontal axis, on which the telescope
is mounted, rests in two special bearings, one of which can be raised or
lowered by means of adjusting screws; l'hL horizontal axis has a removable
spirit level facilitating accurate adjustment at right angles to the vertical axis.
With the help of the scale carrier the scale may be fixed to the instrument
either in a horizontal or vertical position, The frame with the telescope can
be raised by rack and pinion. The stand rests on 2 tripod with levelling
screws. The instrument is constructed of brass throughout. (Fig. 32.)
Price inclusive of scale carrier for telescopes of 27 and 34 mm (1'/1s and 1%s in) aperture Mk. 225.—
Ldland 4T L, (s, 1Ts ) o 280—
B4 mm (2'% in) aperture . . . . . . . .y, 2WE—

n k] ¥ LS » L] n

FL »” » i) 1} ¥ r

s B e
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No. 493 Improved stand for reading telescopes,
simpler form. This stand is similar to
No.492, but of simpler construction, The
bearings are without adjusting screws, the
spirit level for the horizontal axis and rack
adjustment for height have also been
omitted. The instrument is constructed
of brass throughout.

Price inclusive of scale carrier for telescopes of
27 and 34 mm (1'e and 1% in.) aperture
Mk. 160.—

Price inclusive of scale carrier for telescopes of
41 and 47 mm (1% and 17's in.) aperture
Mk. 180 —

Fig. 22, Reading Telescope with Impraved Stand Price inclusive of scale carrier for T.ﬁl'E‘SCUPES af
(5 ip fars i
Biorst davil; 54 mm (2"« in) aperture . . . Mk. 200.—

No. 494 Scale carrier stand for the above telescopes, self-contained, scale horizontally
and vertically movable and secured with clamp.
PHce oredin 5t @ % % 8 8 & E B 6 eoeismanantag @ 0 W@ B % W 8w s s ke Sk

No. 495 Secales, lithographed, figures reversed, divided in millimeters, one meter (39in.}
long, mounted on wood.
Priceinimin = & & 5 & & 5 2 i 0 b S Goreein o w8 o ow w w W W G ek de—

5. Reduced telescopes

for photographic purposes.

Telescopes of very long focus and comparatively short bodv may be attained
by intercepting, before the primary image is formed, the pencil of rays emerging
from the objective of the telescope with a lens system of negative focus (negative
magnifying system, see Nos. 204 to 209). whereby the principal point of the whole
system is brought in front of the objective of the telescape.

We have given below a list of reduced telescopes with negative magnifying
system for photographic purposes; we can, however supply reduced telescopes of
any desired construction, also for ocular observation; these last are especially useful
as reading telescopes in those cases where it is desired to attain a comparatively
high magnification with a short instrument and low power which will not magnify
the cross-wires too strongly.*

The addition of the negative lens, after the manner of the tele-photo lenses
(see prospectus of the Photographic Department referring hereto), gives an image
of long equivalent focus, the dimensions of the telescope at the same time remai-
ning comparatively small,

* See *Zeitschrilt [r Instrumentenkunde”, 1892, November, pave 374,
: } i 1 ]‘ - ":"1'
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These telescopes are chiefly used for solar photography; in order to obtain
the necessary short exposures a rapid instantaneous shutter is a.rrilngeil behind the
negative lens; the objective is provided with iris diaphragm. These instruments can
also be applied with advantage to lunar photography; further the smallest size can

be used for terrestrial instantaneous photography at a great distance (balloon and
coast photography).

Fig. 33, Section of Heduced
Fhotographic Telescope,

On account of the fixed distance of the negative system from the objective
cach instrument yiclds only a single magnification. For the larger sizes especially
the addition of a finder is recommended; for the eye-picce of this finder a screen,
on which the image of the sun or moon is received, can also be substituted.

These instruments can be used either in connection with 2 large clock-driven
telescope and mounted on the same, or alone, mounted on 2 stand of -their own.

Mounting: Brass tube, polished or black; without stand. Camera with instan-
taneous shutter and two dark slides.

Doublet objectives, Series 1; negative magnifying systems No. 204 to 209.

Diameter of largest Longesi equivaleni Length of the entire
Aperture Focus chiaineble solar Frice
Mo, I focus ahout telescope
mage
mm | in, <m | n. | mm in. cm | itt, em_ in, Marks
496 61 | 2% | 95 | 1354 12 1ia 120 I 474y 6D 205y 300 —
497 | 68 | 200he | 81 | 8175 90 | 8%y | 900 | 354% | 114 | 447 | 880.—
498 2L | 3%1s 126 48/ 120 48/, | 1200 433 s 150 1% | =0.—
499 | 108 ‘ 44 162 63%: | 200 T 2000 | 78D 230 9% | 720.—
| .

Cther sizes 1o order.

6. Reflectors.

Astronomers have lately again turned their attention to the use of reflectors,
in place of refractors, especially since it has been found possible to eliminate the
former defects of the reflectors, arising from the spherical aberration of the concave
mirrors, by a suitable correction of these mirrors (parabolical instead of spherical polish).

Reflectors give a fauldess image, wholly free of colour; the fact that the op-
tical and chemical focus coincide make it further possible to adapt a reflector to
photographic purposes by simply substituting a camera for the eye-piece.




The concave mirrors are generally constructed with a ratio of aperture of 1:86,

but can be made of still larger aperture for special purposes (up to 1: 3); see also
parabolic concave mirrors page 23.

Such reflectors can be supplied in various
according to the wish of the purchaser.

executions and of different design,

7. Astronomical Binocular.

This instrument is intended for the observation of vari-
able stars and as a binocular of great brightness and wide
field (7,5° is even better suited for this purpose than the
hand comet finders Nos. 471 to 475. See Ceraski, Moscow
Annals IV, 1902, page 121, and also IHagen, Preface to V
Series of the Atlas Stellarum Vanabiliun.

Mounting: Body of brass {or aluminiam) with rack ad-
justment to focus, one eye-piece with helicoidal draw to allow
of separate focussing and compensation of any difference
in vision, adjustable distance of eve-pieces, two dark glasses
for screwing on eye-pieces, neat's leather sling case and
leather cord for carrying the instrument without case. (Fig. 34.)
Two doublet objectives Series 1, two achromatic oculars A I 97 mm (116 in.).

STRINHEIL

Fig. 34. Astrenomical Eincenlar.

Pencil of rays 7 mm diameter.

|
Ha. Aperiure | Focus Magnification | Frice
mam i, | oem | i : Murks
= = = = -
noo | 34 | 1o | 185 | 57 ) Brass 210,
501 | 84 | 1% \ 185 5% H X | Aluminivm 250.—

|
Special prospectus ol these instruments on application.

8. Galilean Binocular (Field-Glass).

This instrument is primarily intended for
outdoor use (for tourists and military officers) but
is also available as an opera glass., This field glass
can be supplied in one size and finish only, but
with the distance between the eye-picces varying
from D7 to 63 mm (2716 to 2/ s).

Mounting of brass, lacquered black body
and shade covered with shagreen leather.  Adju-
stable shades, leather cord, strongsewn neat's leather
sling case. (Fig 80.)

Doublet objectives, achramatic oculars.

Fig. 35. Ficld (lass,
No. 502 Objective aperture 36 num (1% inJ, magnification 34 X, height 8,8 cm (304 in),
weight 470 g (161 02.), distance berween oculars 97 to 63 mm (2715 to 250 in.)

according to choice, but not adjustable . . . . . oo 0o Mk, 39—

= M =
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9. Prism Binoculars and Monoculars.

Prism binoculars possess the following
advantages over Galilean binoculars: wider
lield (3 to 6 tmes greater), higher magni-
fying power (6 to 12¢); and on the other
hand they are far lighter and less volu-
minous than telescopes with terrestrial
oculars.

- The connecting pieces are cast in one
piece with the bodies of the instruments,
the material used being magnalium. These
two factors result in a greater rigidity and

smaller weight than is attainable with other

types, ilig. 86).

i MagniFi- ; Mudet | . . FI:::HI,;?JD“:;“I : Frice including

; Crttin ode Weight Heighi Width 093 yds.] | leaiher casze
i i | oe  am [ in it |-...E.'-...— m | wds, Marks
503 E A0 1 5,5‘ 3% | 9| 8% | 109 | 119 126,—
504 9 B 430 15 106 | 4% | 11 4% | T2 | 19 144, —
506 12 0 C | 480 | 16 105 4% | 11 455 | 67 | 73 170.—
506 42 | E | 440 | 15 105 4% | 10 4 130 | 142 160.—
50T 49 Foo| 460 | 16 105 4% 12 4%, | 130 | 142 170, —
508 5 H | 450 @ 16 | 105 4Lx 12 | 4% | 117 198 160.—

The models E, F and M, in consequence of their great brightness and wide feld, are especially

soited for sportsmen, and military or naval purposes.

Model I& 15 made with the fised eve-distances of 62, 65 and 6% mm (2716, 2% and 2'% e in.),

Prism monoculars can be recommended in special cases on account of their
small weight and size, the prices being about 60 %o less than those of prism binoculars.

Prospectus of prism binoculars and monoculars will be sent on application.
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C.

Spectrum Apparatus.




C. Apparatus for Spectrum Analysis.

(Spectrum Apparatus, Spectrographs, Spectroscopes and Goniometers.)

Fﬁn‘: spectra formed in the various apparatus used in spectrum work can be
of two kinds, either refraction or diffraction spectra.

Refraction spectra are produced with prisms, the light coming from the slit
tube or collimator passing through one or more prisms with refracting angles of
about 60°% In this case the direction of the pencil of rays forming the spectrum
will be more or less deviated from the original direction of the light rav. Instead
of several single prisms of 60°a cemented triple prism may also be used; in those
cases where strong dispersion and the retention of the original direction of the ray
are required, triple and quintuple prisms for direct vision are selected.

Diffraction spectra are produced with gratings, which may be either ruled on
speculum metal, then acting as reflection gratings, or divided (in some cases copied)
on glass, then allowing the passage of the light and acting as transparent gratings;
in both cases the ray of light is deviated from its original direction.

The chiel optical characteristics to be taken into consideration in spectrum
apparatus are:

1. the construction and elliciency of the telescope (objective aperture, focal
length, ratio of aperrure, magnifying, power, diameter of pencil of ravs etc );

2. the efficiency of the prism (or prisms) or of the grating (deviation and
dispersion); -

3. transparency, and

4. resolving power.

The telescope has already been discussed in a former chapter (page 13); the
efficiency of the prism depends on its size, refracting angle, the material of which
it is composed, and in the case of a combination of several prisms, the construction
and number of these prisms. The efficiency of the diflraction arating depends on
the surface area of the grating and the number of lines {in the case of concave
gratings also on the radius of the curvce).

In order to fully utilise the optical efficiency of the telescope and prisms, the
height of the slit must be selected in proper relation to the sixze of the prism and the
aperture of the objectives.




1 The transparency varies according to the material of which the objectives and
prisms are constructed; as a rule we may assume:
for urdinnry glasses a transparency to about A = 370 uu
for the U. V. glasses . i W . A=310pp

. for quartz - = by A=180 up
| L'he first three characteristics of the prism spectrum apparatus are indicated
in the table on page 65. 'The resolving power depends on the efficiency of the
telescope and prisns.

Nearly all thesc apparatus can be utilised both for visual or photographic ob-
ﬁcr\'ation (see accessories to spectrum apparatus page 64); the accessories required
for photographic observation consist in most cases of a box camera with lens, focus-
sing screen, and dark slides; when it is desired to photograph a spectrum the view
telescope is then simply removed and replaced by the camera and lens. *

The lenses of the camera sare provided with helicoidal draw and scale for con-
venient focussing. The dark slides are vertically displaceable so that several expo-
sures can be made one below the other on the same plate.

Lately the tele-objective (see “Reduced Telescopes” Nos. 496 to 499 and also
the Prospectus on Tele-objectives) has been successfully used in those cases where
a long focal length of the lens in connection with a comparatively short camera,
in order to obtain increased resolving power, were required (see “Zeitschrift fiir wissen-
schaftliche Phatographie’, May 1903). |

In this case the camera is so arranged that the normal photographic lens can
be used cither alone or in connection with the magnifying system as a tele-objec-
tive; the camera may consist of a box camera (without extension) and giving then
one fixed magnification with the tele-objective (about 3,0 >), or may be with exten-
sion for different magnifications (giving images from 3 to 10 times greater than the
image obtained with the camera lens proper).

If desired, these apparatus can also be arranged to take the English sizes of
photographic plates instead of the Continental sizes, without extra charge.

‘The objectives of the telescopes arc ordinary telescopic objectives, Series 1
and 2 (U, V. objectives, Series 5 and 6 can also be used); in the case of the quarty
apparatus simple lenses are used, usually with a ratio of aperture of 1: 10, the spheni-
cal aberration being eliminated by retouching, whilst the photography of the whole
length of the spectrum is made possible by slanting the plate. The collimators are
provided with millimeter divisions for the convenient determination of the position
of the sht

Both the optical and mechanical equipment of all these spectrum apparatus
is of the most precise and careful finish, so that they fully realise all requirements
of exact scientific work; special attention has moreover been paid to the greatest
possible utilisation of the optical efficiency ol all parts.

The instruments specified in the several groups have been especially constrac-
ted each for its own class of work; it has been our continual endeavour to perfect

* If when ordering apparatus it is intimated that the photographic complement will be required
later, the apparatus can be initially constructed in view of the later easy adaptation of the photagraphic
accessories if ordered later, the cost of adaptation will be about Mk. 30.—. But in either case it will be
necessary to send the apparatus to us for the final adaptation.
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and to add to these instruments and we are always ready to design and construct appa-
ratus for special purposes or special work on statement of individual 1'eq11ir-:31111:lnts:’:)._

The following classification into eight groups, according to the application of
the various apparatus, will facilitate the choice of an instrument:

1. Apparatus for direct exact wave lengths measurements
(Universal Spectrum Apparatus and Grating Spectrum Apparatus),
2. Apparatus for simple wave lengths measurements with the help of com-
parison spectra or comparison scales
(ordinary Spectrum Apparatus),
3. Apparatus for qualitative and quantitative spectrum analysis
(Universal Spectrum Apparatus, Universal Spectrometer),
4. Apparatus for the observation of the ultra-violet portion of the spectrum
(Spectrum Apparatus with U V Glasses or Quartz),
5., Apparatus for visual spectrum observation with large telescopes
(Ocular Spectroscopes and Protuberance Spectroscopes),
6. Apparatus for astro-photographical spectrum work
{Spectrographs for use alone or with telescopes),
1. Apparatus for simple optical and photographical spectrum observation, for
hand use or with stand
(Pocket Spectroscopes, small Spectrographs ete.),
8. Apparatus for determining the refraction and dispersion of ditterent media

and for measuring prism angles
(Goniometers and Spectrometers).

In the following pages we have arranged the ditlerent spectrum apparatus in
five principal groups:
1. Glass-Prism Spectrum Apparatus,
2. Quartz Spectrum Apparatus,
3. Grating Spectrum Apparatus,
4. Various Spectroscopes,
5. Goniometers and Spectrometers,

The list on page 60 comprises the most customary accessories for spectrum
apparatus; a collective set of these accessorics, arranged in a case, will be found
useful for schools, institutes and for possessors of several instruments; if desired,
estimates for such a collection will be given,

*Y The first spectrum apparatus were constructed according to the directions of Kirchhoff and
Bunsen in our works in the years 1860 to 1862,
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1. bOlass-Prism Spectrum Apparatus

with telescope, for wisual and photographic purposes™®)

No. 809 Small Spectrum Apparatus, simple model, especiallv adapted for schools, with
flint-glass prism of 60°, comparison scale and non-adiustable slit; telescopes fixed
an iran tripod; metal caps for protection of objectives and prisms . . . . . . Mk 130.—
Adjpstable sliy, extra . . . . L . L L L L . L L L . L ..o .. ... Mk B—
Adjustable slit and comparison prism, extra. . . . . . L o000 o000 Mk 16—

No. 210 Simple Spectrum Apparatus, [lint prism of 60% telescope with rack adjustment
for tocussing, colli-
mator  with  micro-
meter shit tmechanism
telescope  and  colli-
mator  rotatable on
carglally adjusted
axes; collimator with
photographic  glass
scale telescopes and
prismus enclosed in me-

i _ tal case; ron tripod.
J-!l,-l—lj__._;- auiddi 1 '_ EEIERTEN o i MLk 278.—

Eaxtra cost of measur-

ing arraneement
with  divided  head,
for slis . . . . . - Mk 10.—

Photogsaphic complement for size 8 by 9 cm (2% by 844 in.) see accessories No. 534,

Fig. 87. Simpls Spectrom Apoaratus,

No. bll  Spectrum Apparatus with two Flint-glass Prisms. Similar constructon and
equipment to No, 510, but provided with two flintglss prisms of 60% mstead
ol ane, thereby considerably increasing the 1151_'!EI5UI'I PEWEE . u s ko . Mk 400.—
Photographic complement [or size 6 by 9cm (2%5 by 8lyin.) seeaccessories No. 53{1.

No. 512 Spectrum Apparatus with Triple Rutherford Prism, sumlar o Na. 010, the
simple lint prism being, however, replaced by a triple Rutherford prism in order
fo increase the dispersion .« o0 e L e s e s s e e e e e e e Mk, 430.—
Photographic complement sce accessories page bo,

No. 513 Spectrum Apparatus with twe Flint- glass Prisms, larger size; construction
sindlar to No. 511, bu with larger prisms and telescopes; this apparatus gives
ereater muaghification, qnﬂltu' brichtness and a considerably larger spectrum Mk, 450.—
]JhUtUJ];PL‘nL complement, size @ by 12em (31 by 4% in) secaccessories page 69.

*y For details of the optical equipment and efficiency of these spectrum apparatus sec page H4.
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No,

Na.

514 Spectrum Apparatus with Triple Rutherford Prism, larger size, similar to
No. 512, but with larger and brighter telescopes, and larger wiple prism
Photographic complemen: 9 by 12 ¢m (3'2 by 4%4 in.) see No. b4

515 Universal Spectrum Apparatus, small size. This apparatus is designed lor
both quantitative and qualitative analysis, and is therefore fitted with micrometer
ocular and with two :~',_\'|1nn|:t1";\;;,11 ﬂL{;':LlStL'I.L'!"EL' micrometer slits (one Hil'l]'rﬂi.: slit
with comparison prism and one double slit; both with divided heads for
measuring) and also comparison scale; the telescope can be maoved across the
whale field of view and has fine adjustment. Width of ocular slit and movement
of the crosslines can he accuratelv measured by means of Vierordt's ocular slide.
Besides the ordinary fint prism an interchangeable Rutherford prism is also
provided, so that it is possible to work alternately with more or less dispersion

e o e I S e I el S

Micrometer stand and glass cell, also photographic complement 6 by & o

(2% % by 8'2 in) see list of accessories D31—5H43.

Fig 38 Untversal Spectrom Apparalas with Micromerar Stand

. 216  Universal Spectrum Apparatus, middle size, similar o No. 515 but with

farper ebjectives and prasmis: 5 L = S0 05 e [ e e e s s e
Micrometer stand and ulass cell, alse photographic  complement 6 by 9 om

(245 by 82 m.) see accessorics Nos, b3l 1o H34.

217 Universal Spectrum Apparatus, large size, similar 1o Nos. 515 and 016, but
with still larger telescopes and prisms . . . . . . . . . . . . . . .

. @18 Universal Spectrum Apparatus with Quintuple Prism, small size. Same size

and equipment as No. 515, but provided with a guintuple prism with strong
dispersion instead ol the triple prism. .

+

. 219 Universal Spectrum Apparatus with Quintuple Prism, larger size. Same size

as No.516, but like No.b18 provided with guintuple prism instead of the triple prism

S

Mk

M.

M.

Mk,

GO0 —

20.—

810.—

00—

520.—




consisting of an ordinary spectroscope in combination
with a photographic camera. The camera rests on a simple stand, made of
brass tube fixed on an iron tripad, and can be trned and clamped vertically.
Quintuple prism for direct vision, triple collimator objective, and simple micro-
meter slit with divided head for measuring the
opening. A cylindrical lens mav be used in
B L B front to concentrate the incident light. Rack
; and pinion for focussing. Size of plate 13 by
18 em (6'» by T's in.}; dark slide, vertically
adjustable for making five exposures on the
same plate.  Especiallv adapted for testing
photographic plates and also for school use.

(Fig. 39.)
No. 821 Small Spectrograph, horizontally
mounted for terrestrial and
astronomical spectrum pho
. tography; two Hint prisms
: 5 of 60" telescopes arran-
= e = ed on plate, stand with
= ' - horizontal mounting, apla-
, : : = —~ - natic photographic lens, ca-
S s = mera 9 by 12 em (814 by
Fig. 33, Simple Spectropraph. 44, iﬂ.:' with fﬂcu.‘iﬂiﬂg

screen and dark slide . . . . . 0 L L L0 L oL L L.

No. 520 Simple Spectrograph,

Apparatus for visual observation see accessories No. 3i6.

No. h22 Small Spectrograph with Equatorial Mounting, cspecially adapted for photo-
Ve gr:LpThing S spectod; consrrua;.tif:m sirp{lm-
to No. 521, but with the addidion of the

' equatorial mounting ; slow motion is pro-

vided making it possible to follow the star;

the instrument can also be used in the
horizontal position ; adjustable polar altitude

Apparatus for visual observation see acces-

sories No. DI,

No. b23 Large Spectrograph, horizontally moun-
ted. Construction similar ta No, 521,
put with larger objectives and also three
prisms of b0 " angle; size of photographic
plate 13 by 18 cm (BY, by 7Y, in)
Apparatus for visual observation see acces-

sories No. Hdb,

Wo.524 Large Spectrograph, with Equatorial
Mounting. Eguipment similar to No. b23.
Construction similar to No. 22, but with
instantaneous shutter and therefore also
available for solar spectrum photography.

Size of plate 13 by 18 cm (Y, by 7', in.)

(Fig. 400 . . . .« v oo e

Apparatus for visual observation see acces-

saries Nr, b3h.

Fig. 40, Lurge Spectrograph with Eyatorial Monnting.

Note. All ¢lass prism spectrum apparatus can, if desired, be provided with prisms and objectives of

Mk 210.—

Mk. 500.—

Mk, 800.—

Mk. 700.—

Mk. 1200.—

the new U.V. glasses, at a correspondingly higher price; certain of the instruments can also be supplie

with quartz optical equipment.
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No. 825

No. 526

No., b27

No. b28

MNeo. 29

MNa., 530
No, 531

No. 532

Accessories to the Glass-Prism Spectrum Apparatus.

Simple Micrometer Slit Mechanism with adjustable jaw . . o v v v o
The same with divided head for measuring the width of sht . .
The same with divided head for measuring and with hinged comparison prism

Symmetrical Micrometer Slit Mechanism with svmmetrical movement of the
0 jﬂ'ﬁ_‘l.'s,: divided head for measu ['il‘lg the width of slit and tliI]_!___'}'Ed COMM PATISO Prism

Symmetrical Micrometer Double Slit Mechanism with Two apertures and
two divided heads, symmetrical movement of the jaws*) . -

Vierordt’s Ocular Slide; the width of slit and movement ol cross lines are
regulated by micrometer and can be read on divided head - . . v 0w
Hartmann’s Slit Diaphragms for shutting off certain portions of the sht.

These diaphragms make it possible to bring anv desired number of spectra
into one plate and to photograph comparison spectrii ol any desired width at
the side of or on bhoth sides of or between the spectra under observation
{see “Zeitschrift fur Instrumentenkunde” 1900, page BT

A set of four with different apertures, including fitting and division ol slit

Small Heliostat Mirror, with simple stand . . . . . v« v o 0 o0 o

Micrometer Stand, with adjustment for height, absorprion vessel with plano-

parallel walls (see Fig. 88) .+ . « v v 0 vv v v e ne o

Glass Cell, aperture 26 mm (1 in), with plane-parallel walls, interior width

adjustable, with mount for fixing in front of the slit . . . . . . . . . . .

No. 933 Condensor with Stand; two simple positive lenses in
mount, for concentrating the incident light on the prism;
mounted on metal table stand, brass tobular pllar on
ron tripod, with rack adjustment for (height (Fig. 41)

No, D34 Apparatus for Photographing the Spectrum. IPhoto-
graphic lens with helicoidal draw, camera with focussing
sereen and two dark slides, these latter verticallv ad-
justable so that several caposures can be made on ene plate.

Can be fitted to spectrum apparatus No. 510—519.

No. 539 Magnifying system lor transiornung the photographic

Fig.

Condensor

No. b6

lens ol No. D34 into a2 tele-objective of long focus
for plates 6 by B cm (2% by 3' s in)

for plates @ by 12 am (3'2 by 474 in)

with Stand.

not including cost of a possibly necessary adaptation of camera, which can be
supplied either in box form for a bxed magnitication or with bellows estension
for different magnifications.

Apparatus for visual observation of the Spectrum, A viewing telescope with
rack adjustment to [ocus is substinted for the cimera %

For use in connection with Nos 521 and 822, objective aperture 27 mm
[11_I1rj il].:', focus 24 em ':E'j,"z irl.;-, ocular A R 27 nin I:]_ 1 '[I'|,:| L,'-L]Lli".':'I:(:I‘ﬂ fﬁc|’_‘|__l._;1
BEEERIRCHUIIET I o v v mom o mom m  a  W m A o S e v S

#) The height ol the slit of Nos. 5924 to 527 15 20 mm (¥4 i
E e L),

**) For visual observation it is also possible to simply substitute an astronouical
the focussing screen.

For plates 6 by 9 cm (2%« by 3': ), focus of

Jeenddabiens (e arn ) aieraimaniie i W & 2w 2 i
For plates 9 by 12 au @'e by 4" ), focus of
sty @l ¢ s 55 2 8 8 8 e 5

Ml:.
M.
M.

M.

Mk.

Mk,

Mk.
M.

M.

Ml

M.

Ml

Ml
M.

MEk.

130.—

b.—

15—

25.—

40.—

50—

150.—

180. —

80,
100.—

T

eve-piece for




EL:r. use in connection with Nos. b23 and 524, objective aperture 41 mm 1
(1%% in), focus 88 cm (18 in.}, ocular AR 27 mm (1'/1s in) equivalent focus, !
magnification 12X . . . iE A Es e S EE e ey w M 90— 1

_ The apparatus Nos. 534 to 536 will be supplied at the prices here quoted
i‘t they are ordered at the same time as the instruments for which they are intended;
lor a later adaptation an extra charge of Mk. 20.— to Mk. 30.— will be made.

The Gauss ocular No, 181 is recommended as an accessory to all spectro-
scopes for more accurate adjustment of the optical axes of the telescopes and more

accurate focussing for infinity. Needle point micrometer see No. 188, Crossline
micrometer No, 159,

Table of Glass-Prism Spectrum Apparatus.

Bl o =y é"!
Dispersion 2 = ;E B = i
Mo, Instrument manBiodt | 8E |28 28 | B !;E Price
| g EG:. = % = g‘ EE
= |78 E e
=il ey 7 =3 mmo|in i | i L Marks
a0t Small Spectrum Apparatus . . . . . L 45 12 'y (200 ¥ L8 27‘ ' 6 (38 1
o10 Simple ' Ce ..o |45 190 % |27 1'he 19 |27) 10 9 80! 275,
o1l | Spectrum Apparatvswith2 Prisimes . . o 9 8811 27 1M 19 |27 1% 9 (30, 400.—
012 3 2 . Ruthert, Prism . 7,0 821t 27 [1'he 19 |27 1Y @ 30| 480.-
|
ald - i . 2DPrismslargesize | 9 $532'. 42 (19 (18 27 10 12 | 34| 450.—
ol4 - . . Ruther!. DPrism I'i‘,,l_l 44174 (41 (1% 18 27| 1112 | 54| &a0.—
lirpe size . '
015 Umiversal Apparatus, small size o o o o (7,0 211%e 2ﬂ| 186118 |2? 1w 6 3.5 600.—
olb . " middle size o ¢ 0 0 B2 20 |[L'ae 1Y [ 27 T1e 9 30 T720.
hl17 - . Lirge aee . . . . 10 H1%y 41 15 1:8 27 1Ys[ 12 5,4 S40.
1 6 ,, i with gquintuple | i
prism, small o o . 21 602t | 20| g LB ‘27 1w 6 83| TOWU-
H19 . " with quuntuple ‘ | .
prisny, large « « . 16 6812Y0 27 P 1B 29 11he 3 30 820.—
n20  Simiple Spectrograph . e A i T B e G B | — — —  210.—
521 Small Spectrograph, with horiz, meunting | 4 Tﬂ|£" s 144 1%s 110l — — = | —| Ba0b—
022 o g with equat. 9 02, 44 |‘["' ' jl:iD —| - — | S00.—
523 | Large Spectrograph, with horiz. mounting 121305 54 :|2'- v 110 —| — — | 00—
24 . 2 with equat. 12 13050« 54 i?’ E = = ‘— — | 1200.-




2. Quartz Spectrum fApparatus.

No. 537 Small Quartz Spectrograph. The optical equipment consists ol two simple quartz
lenses, the spherical aberration corrected, of 20mm ("™ win) and 240 mm (2%5in.)
focal length, a Cornu quartz prism No, 819, 20 mm (% in.) high and 30 mm
(%10 in) length of face. The different movements are by hand, the movable
parts being provided with simple divisions. Camera with two dark slides 9 by 12 cm
(8/s by 4% in.). By slanting the sensitive plate it is possible to obtain the whole
spectrum from B to M (85 mm = 3%« in. long, 2,0° dispersion) in sharp detinition.

Collimator with slantinglv adjustable scale, which can be photographed together

with the spectrum . ; Mk, H00.—

No. h38 Large Quartz Spectrograph®; Construction and equipment similar to No. 537,
but with larger quartz lenses of 40 mm (1%14 in.) aperture and 40 cm (15%4in.)
focus, larger Cornu prism, 40 mm {1 *fus in) high, 0 mm (1% in) length ot
face, and collimator and photographic lens to correspond ; lens with rack adjustment.
Camera with two dark slides 6 12 by 18 cm (2% by Ths in. Fine adjustment
of platc; the divisions are also finer than in No. 537 The whole spectrum is

18 ¢m (1'% in) . Mk, 1120.—

By 1:
T
|
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Fig, 42, Large Cluarte Specirogranh jwithour fine adinsiowent,

If desired, this instrument (No. 858) can also be supplied without fine adjustment (similar 1 Fig. 420 at
a correspondingly reduced price.

Accessories to Nos. 537 and 538.

No. 539 Sorel's Nuorescent evepiece, with uranium glass plate to take the place of the
focussing screen, for the visual observation of the spectrum - ; Mk, 60—
No. 540 Quartz cells, with plano-parallel walls, 25 mm (L in) aperture . - . : ~ Mk 50—

Hartmann s diaphragms see No. H29,

*) See “Zeitschrift fir Instrumentenkunde”. Augnst THIM
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3. Grating Spectrum Apparatus.

a) fitted with Rowland Metal Diffraction Gratings.

The spectrum is obtained with a plane Rowland diffraction grating; the viewing
telescope is fixed, the grating rotatable and the angle of rotation can bc read off a
divided quadrant with double vernier: the wave lengthb are calculated by a simple
formula from the observed deviation. For photographic work a lens with camera etc.
can be supplied. Cameraand viewing telescope are made easily interchangeable. Spectra
of the second and third order may be viewed and photographed by moving the
collimator and turning the grating,

When photographing spectra of the first order

the smaller size (No. B41) gives a dispersion of about 11,5 -— an extension of about 85 mm (1% in.),
s larger . (No. 543 - S n g dige= . wo o 4Tmm (1 3

for wave lengths between B and M;

when photographing spectra of the second order
the smaller size (No. 0417 gives a dispersion of about 245" = an extension of about 77 mm (3 in.),
and the larger size (No. b43) - o 22bt = o w s 102mm (4 ),

for wave lengths between B and M.

The instruments can be fitted with customer’s own gratings at correspondingly
reduced prices. The gratings must be sent with order.

g, 48, Grating Spectrum ;ﬂpp:w.l.:u:-i Mo, 041 with Pl::;LL‘Jgrhtrfjii ﬁl.l.li_.‘ar:«.tu.!..

Nu 341% Grating Spectrum Apparatus. Collimator and viewing telescope with objectives
ol 27 mm (L'e in) aperture and 24 cm (Y, inj focus; viewing telescope with
rack adjustment Jor tocussing and ocular A R ol 87 mm {1 s in.) focus (magnih
cation 93 ). Adjustable scale telescope with objective of 14 num ("4 in ) aperture
and 11 cm (47/151n.) focus. Slit with micrometer motion and divided head. Quadrant
divided in intervals of 10, double vernier reading to 10" swith magnilier; Row-

By Qee “Zeitschrilt e Instrumentenkunde”, September 1888,
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land plane diffraction grating with 14438 lines per inch, 1 %4 in. polished and /s by
1in. niled surface. Fine adjustment for grating. Telescopes fived. (Fig. 43) . Mk. 650.---
Photographic complement see accessories No. 543,
No. 542 Grating Spectrum Apparatus of simpler construction, Similar to No. bd1, but

I without measuring device etc. : ; § . : : : ; Mk, 480. —
1 No. 543 ~Grating Spectrum Apparatus, Larger size, the same as No. bdl, but larger,

|[z Collimator and telescope objectives of 41 mm (1% s in.) aperture and 33 cm (13 in.)

!E‘ focus, grating with 27/ in. polished and 2 by 1 "¢ in. ruled surface, 14438 lines

i per inch : - . . Mk 900. —
| Photographic complement sce accessories No. Dth.

| No. 544 Grating Spectrum Apparatus of simpler construction, larger size.  Similar to

No, 542, but without measuring device etc. : : : . , : . Mk 750.

b) Grating Spectrum Apparatus fitted with copies of diffraction gratings

{without scalc)

A s o D

No. 545 Small Spectrum Apparatus, with copy of diffraction grating, simple model,

collimator and telescope with objectives of 27 mm (1Y in) aperture, 24 cm

(942 in.) focus, viewing telescope movable, with rack adjustment to locus, ocular

AR2Tmm (1'1em) focus and magnification 93¢, slit adjustable with divided

head, and comparison prism . . Mk 250.—
No. 946 Small Spectrum Appamms with copy ni d]ﬁ'l‘actmn grﬂtmg, w1rh :imdﬁd LITLIL‘.

and slow motion; sinular to No. H4h, but with slow motion and crcle divided

r‘
I
i

in 42" reading with vernier to ', ; - Mk 400
No. 947 Spectrum Apparatus with copy of |:l1ffral;.tmn grating, smlple mm]el Lu aer

size, Sinular to No. 845, but with objectuves of 41 mm (17 = in.} aperture and

83 cm (13 in.) tocus, viewing telescope with rack adjustment and ocular A R of

27 mm (110 in) tor magnification 123 . : - - Mk 340 —
Np, 548  Speetrum Apparatus with copy of diffraction grating, mth dmded L‘Il‘L]t‘ and

slow motion, larger size; construction similar to No. 546, optical equipment similar

tio No, 4T : . . : : : : : : : : : o ME 500

Accessories to Grating Spectrum Apparatus.
No. H49  Apparatus for photographing the spectrum, interchaneeable with the viewing

telescope; photographic lens (rectilinear 1.8), camera with focussing screen, two
dark slides, vertically adjustable;
a2l for Nos. b41, 542, 54d, M6, size of plate 6 by 89 cm 2% by 3Y iny, focus

of lens 18 ¢cm (7'21n) . . . : : : i : . Mk 150 —
b) for Nos. 543, 544, 547, 548, size of plate @ by 12 cm (32 by 4% in, locus
of lens 24 ¢ (9 in)) . : ) : . . , : ) o Mk 1S0.—

These apparatus will be supplied at the prices quoted it thev are ordered at the
samme time as the instruments lor which they are intended ; for the later adaptation
4 charge of Mk. 20.— 1o Mk. 30— will be made, and in this case it will also
be necessary to send the instruments in guestion to us.
Here also the tele-objective No. 533 can be used with advantage.
Dark slides for Lippmann’s colour photography can also be supplied. Fxtra charge
about Mk, 25—

il gy S
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4. Uarious Speciroscopes.

No. B0 Small Pocket Spectroscope, with adjustable slit and triple straight viewing
prism. Extension of spectrum about 13% Length of the instrument when
Grosed i Som (3 e ) e BB F b L e E G Gl G e e s .

No. bbl  Pocket Spectroscope, similar to No. bb0O,
butwith quintuple prism system and brighter
spectrum of about 18" extension. Length
when closed about 11 cm (4%1s in) . .

No. 662 Secchi’s Sidero-Spectrum Apparatus for observing the spectra of stars, for
screwing on large telescopes; twiple direct vision prism.  Cylindrical objective

No. b3 Secchi's Sidero-Spectrum Apparatus, larger size; similar to No. 552 but with
quintuple prism . . . . . . . L. o 00 e e e e e -

No. b4  Vogel's Ocular Spectroscope [or examining faint nebulae and comets. Triple
prisn1 with achromatic acular A F of 41 mm (1% in.) focus, slit with companson
prism. Tor observing fixed stars the slit can be removed and a cvlindrical lens
attachied-te the cap Hisd = @ & 5 & & & 2 & G a e S E &N 6 A

No. B85 Small Protuberance Spectroscope with quintuple prism of high dispersion for
direct vision, Collimator and viewing telescope with objectives of 14 mm

("'10 in.) aperture and 11 e (4710 in) focus. Viewing telescope wilh Du;l.IL}.I AR,

14 mm (1 in.) focus,
1t]¢1gl111.-1..1r11111 B X,

maovable across the
entire spectrum by
means of a micro-

yro 44, Prowiberande Spectroscope,
meter screw with

divided head. The number of complets turns of the screw is read off on a
sector lastened to the hinge.  The instrument is htted into a circle divided to
degress by means of an adapter and the whole screwed into the focussing tube
al the telescope with wilich it is wsed (g 456). .« -« - o - o 2 -4 0 W

N bti Protuberance Spectroscope with Photographic Apparatus, The construction
and equipinent is similar to No.o 555, bur in place ol the viewing 1elescope a

camera with

g

phatographic lens
v arranged in the
optical axis of the
telescope; camera
of metal focussing
screen and dark
slide 8 by & om

(L%12 by 342 in
rl'ﬂln'] || Gne adjustment,
'J"J-”L 1”}“| division and posi-
P tion dircle are the
sameas in No, 5bh;

Fig, 46. :
Protubcrance Spectrascope with photographic (and vismal) apparatus. a device for the
radial and tangen

tial adjustment of the slit is provided. The instrument is fitted to the teles-

cope by means ol slide rails and clamp . . .

o

Mk, 48,—

Mk.

Mk. 120.—

Ml 180.—

M.

Mk.

?g-"_

90.—

320.—

Mk. 520.—
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No. 857

In order to permit at the same time visual observation and photographic exposure,
a viewing telescope can be arranged ar the middle of the instrument (as shown
in Fig. 46) at an angle of 90" to the optical axis of the telescope; a reflecting
prism in the interior of the spectroscope makes visual observation possible.

[Fig— 46 "Extraceast & 0 Gheiiaieg & & & i 5 v s & 6 o = e G e s

Protuberance Spectroscope with Diffraction Grating, for direct vision, for use
with large telescopes; the pencil of ravs is directed by means of a prism and
objective of 20 mm
(%12 in.) aperture and
16 cin (671 In) local
length into alaterally
located Rowland
metal diffraction gra
ting (1 bv "/s . ruled
surface, 14488 lines
per inch) and 15 ob
served through a
wlescope with objec-
tive of 20 (e in
aperture amd 16 cm
(6710 in) focal Tength
with an ocular AR
20mm (**/1a in.) focus
(magnification 8 X).

PTI’.JIIIIE‘{‘:'H.E ol -S pestroscope '-'-'i |.I. 1 Di 'TT: 1 l_"..-l nn g}"ﬂt l_‘iH .

Circle divided in ':" reading with magnifier to 1°. (Fig. 47, . . . . . . .

Mk. 160.—

Mk. 670.—
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5. Goniometers and Specirometers.

Goniometer, for determining the refractive and dispersive power of various
media and for measuring the angles of prisus, The plane of the horizontal
I”'i”.m stage is inclinable, by which means the relracting edge of any two prism
surfaces may always be placed at right angles to the plane of the telescope axes.
The stage is, besides, independently of the circle and the viewing telescope,
adjustable by hand and micrometer. The circle has a diameter of 16 cm
(6710 in) and is divided in Ys degrecs reading by [our opposite verniers to
mtervals of 107 by means of reading telescopes.  All measurements may be
made bv repetition.  Either objective of the viewing and illuminating telescopes

rﬁw&il [T

o

e 4% Goniometer,

has an aperture of 27 mm (1 Ly in) and a locus of 24 cm (9'e in ). Both
telescopes are fitted in sliding collars and may be levelled so as to have their
axes intersecting and in one plane. The goniometer is fitted with miccometer
Jit trechanism with svmmetrical motion of the jaws. The apparatus is supplied
with an astronomical ocular A R for magnification 12 X, and a prism of 6O
reftacting angle and 34 mm (1%s in.) aperture. (Fig. 48) . . . . . . 0

Goniometer, similar to No. H58, but of simplified construction, with nonrotating
prism stage and fixed telescopes without sliding collars. The circle is divided
in Lw deeress, the verniers reading by magnifiers, Simple slit micrometer, This

sastrumient is also available as spectrum apparatis « o« w4 e o0 e e s

Goniometer, similar in construction to No. 558, but with optical equipment of
greater brightness; collimator and viewing telescope with triple objectives af
47 mm (17/s in.) aperturc and 19 crm (772 in) focus; viewing telescope with
wchromatic ocular AF of 14 mm (% in.) [ocus, magnilication 14 X ; angle of

prism 607, aperture of prism B mm (@' in) - - o s

Mk, 1500.—

Mk 700.—

Mk. 1640.—
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No. b6l

No. 562

Goniometer, simplified construction similar to No. 5569, but with optical equip-
ment of greater brightness similar to No. 560; non rotating prism stage, fixed
e i e O S

Universal Spectrometer. Externallv similar to the goniometer No. 508, but with
optical equipment of great brightness; collimator and viewing telescopes with
triplet objectives of 47 mm (174 in.) aperture and 19 em (7'2 in.) focal length,
the viewing telescope with rack adjustment and ocular A I for magnification 14 X |
further the accessories of the large Universal Spectrum Apparatus No. 517 (flint
prism, Rutherford prism, two symmetrical micrometer slit mechanisms: one single
and one double slit) are also supplied with this wstrument,

The circle is graduated both outside and inside and is fixed; besides the
rotation of the telescope also that of the prism stage can be measured, so that
altogether eight verniers are provided, giving readings 1o 10%; prisms of any
angle, howewer large, can therefore be measured. The adjustment ol the prism
stage is effected by means of spring screws. lor determining the dispersion in

small intervals, the telescope support 15 provided with a graduated bne adjustment.

7 || STEINHEIL- MUNCHEN

LGk il BT

Fig, 40, LUniversal 1':'}1::.:t|'-::|11-::n_-r in wse oas Gonlomeser,

The prisms are screwed w the prism smage in suitable mounts: in order to be
able to also use large-sized Rowland gratings, the optical axis of the apparatus
15 arranged much higher above the prism stage than is the case with ather
instruments. For shutting off davlight a light-tight hood s provided, which is
placed over the prism stage and allows rthe telescope sufficient (ree play,

In order to be able to also photograph the spectrum, a photographic
complement can be supplied with this apparatus; this consists of a speciallv
rapid lens, Unofocal 1:4.5, of 195 cm (7" 1 ) focal length, camera and
focussing screen and two dark slides 9 by 12 em (3%% by 4% in), and is
easily mterchangeable with the viewing telescope.

_ 73

M.

820, —
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Fig. A0, Universal Spectrometer in usc as Spectrograph,

Consequently this apparatus admits ol the following comprehensive application :
1. As Goniometer for the determination of the refractive and dispersive power
of various media and for measuring prism angles of anv size, cte. (Fig. 48)
2. As Universal Spectrum Apparatus (or qualitative and {with the help of Vier-
ordt’s Ocular Slide and the Micrometer Stand Nos. 528 and 31 also for
quantitative analvsis of spectra of especially weak luminosity,
3. As Spectrograph with verv rapid (bright) optical equipment with the help of
the photographic complement. (Fig. 4%9)

Price of the Universal Spectrometer . . . . . . . . . . . . . ... . Mk 1850.—

Price ol the Photographic Complement . . . . . . . . - - . . cooooo- Mk 210, —

[l
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Miscellaneous Optical Instruments.




No. b63

D. Miscellaneous Optical Instruments.

Prismatic Circle, new improved form. This instrument, for nautical observation, was first
constructed in the early thirties.®) The present design is a considerable improvement upon
the original instrument and differs [rom the latter chielly in weight, being much lighter; the
reading is also improved and more accurate, and there is a better arrangement of the dark
glasses. The instrument is either held in the hand or mounted on the stand (No. 564) and
measures angles up to 180" Telescope with objectives of 20 mm (/i in.) aperture and
16 em (6% » in.) focus. Ocular AR
of 20 mm (" in) focus, magni-
fving 5X; two isosceles prisms with
ST T T sharp edges, refracting angle 95
¥ = height 10 mm {8 in.), length of

=
- L]

isoscelessidesabout40mm (1% 1610}
circle 160 mm {#i'2 in.) diameler,
divided in intervals of 10, verniers
reading with magnifiers 1o 10” {the
circle has a second division in de-
grees at the extreme edge); the
scale is bevelled and the wverniers
rest upon it.  The telescope can be
raised by a screw and its axis ad-
justed parallel to the plane of the
circle by two adjusting screws. The

Fig. 51. DPrismatic Circle,

telescope support carries above the front of the objective six accurate plano-parallel dark glasses
of varions shades; these cover onlv half of the objective and may be lowered when required.
The device for tine adjustment has room to pass the telescope when the small index arm,
attached to the telescope, is turned upwards. A second ocular AR of 20 mm {* 16 in.) focus,
adjusted for autocollimation, and three dark glasses of various shades, are also included. Weight
of the complete instrument about 1,7 kilo {about 4 Ibs.). The instrument and accessories are
fitted into an elegant case of walnut or mahogany. (Fig. H1))

Piee: = = e & & & & 4 O - e | )< | (R

*) See: “Schuhmacher’s astronomische Nachrichten” XI, Nos. 247, 247 and 255
Hunéus, “Geometrische Instrumente”, Leipzig 1882, page 915
Jordan, “Zeit- und Ortsbestimmungen” Ic, page 259.
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Stand for Prismatic Circle. Brass pillar and tripod. Horizontal and
vertical movements, by hand and with micrometer screw. The prismatic
circle is fastened to the stand by a clamp, with two screws, which grip
the circle at the base mear the holder, The three legs of the tripod fold
together; and the stand is divisable into two parts and mav be packed
in a relatively small case. (Fig. 52,

Price. . . . . .. &« v . & i i v i v e e s .. Mk 180.—

Universal Instrument for Travellers, Latest improved model for ob-
servations of time and latitude, surveving and levelling, Also available
as a transit instrument. The difference between the present model and
the instrument described in former catalogues and also in various papers*)
may be brieflv summarised as follows: The new instrument is more
linely divided and the readings being taken with magnifiers and verniers
results in greater accuracy of the measurements. The verniers for the
vertical circle are fixed immediately upon it and are thus better protected
from injury when reversing the telescope. For greater facility and accu-
racy of reading the divided surfaces are bevelled and the verniers rest
upon them. lhe verniers are provided with cover glasses and the cireles

Tl 60, Sl for Prisouis Crisla, with metal covers for greater protection. The fine adjustment of the

No.

ob6

telescope is now effected at both ends below the telescope support, instead
of at the middle of the telescope as formerly.

Telescope with triplet pbjective of 27 mm
(L's in} aperture, 11 cm 4% in) focus;
two achromatic oculars A F, the one with 9mm
"5 in) focus (magnification 12 X} and mov-
able crosslines and the other with 14 mm
("6 ima) focus (magnilication 8 ) and fised
cross-lines (two horizontal and five vertical).
The telescope rests in cvlindrical bearings upon
two Y-shaped supports. In front of the ob-
jective a right-angled prism is fized, which can
easily be removed for levelling. The mount
of the prism is cut through and the prism at
these pomts ground dull in order to permit
of observaiions with dark lines on a bright
rround.  Diameter of the horizontal circle
125 mm (4%s in), ol the vertical circle
26 mm (87,6 in.); both circles are divided in
intervals of 207 reading with magnifiers and
verniers to 20, and are provided with clamps
and micrometer motion (but not repeating).
The horizontal circle and telescope ! are pro-
vided with levels. Micrometer screws are ar-

ranged at both ends of the telescope support for the fine adjustment of the telescope on its
axis. The complete instrument fits into a small and portable mahogany case. (Fig. 53,

e & = o % @ o ey W A W w5 G s anean 16 N R B B B DB m ow ow w  hedk

Set of 16 Different Telescopic Objectives for demonstrating various defects which are apt
to affect the utility of an objective. These defects refer to chromatic and spherical aberrations,
distortion, chromatic differences of magnification and all technical imperlections caused by

*) Vide: “Bericht der K. b. Akademie der Wissenschaften” 1864, Vol I, page 1.
“Carls Repetitorien”, Vol. I, page 149,




deficient centering, faulty glass etc.®) The objectives have all an aperture of 27 mm (1'/1s in.)
and a focus of 33 cm (13 in.). A telescope is supplied with the objectives provided with
a screw to take the thread of the latter and fitted with an

(&L 13r{rr4HEiniiﬂFHE$.“' - achromatic ocular AF having an astronomical magnification of
it 24 diameters. The whole contained in polished walnut case.
= Price . . . . « & v v 4w e o+ e e e o« - . Mk 8%5.—

No. 567 Transit Prism for determining time and polar altitude. Tele-
scope of T mm (/1 in.) aperture, H4 mm (2'/s in.) focus, magni-
fying 8 times with achromatic ocular A F; sun-shade, spring
adjustment for azimuth and elevation. Packed in small case. **) ‘
Detailed directions for use accompany each instrument. (Fig. 55). 'I

|
.

Prce. « « « v+ « « o v « v v+ 5 v 0« o+« Mk 108.—

No. 568 Pocket Heliotrope for long distance light signalling. The
instrument consists of a horizontal perfectly plane mirror 43 i
by 27 mm (1"f1s by 1%4s in.), having a circle of 3,5 mm (2 in.} |
diameter in its centre unsilvered. Through this aperture may
be seen an orientation image of the sun, which by altering
the position of the mirror may be directed to any desired
point; all points covered by this image receive light from the
heliotrope. This light can be seen about 50 kilometres (32 English
miles) with the naked eve. The instrument forms a camplete
substitute for the telescopic heliotrope, (Fig. BB).

Brew 7 4 oo B3 A N 6w 2w s b oa s 2 Mk 80

Fig. Bd. 'Transie Prism;

=

No. B69  Filar Micrometer with position circle of 217 mm (8" 10 in.)
diameter, reading to 10 seconds by two opposite vernicrs,

[t has two movable webs, but onlv one of the screws is

Fig. Ba. fited with divided head. This instrument is available for
EehesiHeltotrope, observation with bright lines on a dark ground and also dark

lines on a bright ground.
Price: & & @ @ 05 = = & @ & ; i .o Mk 1200.—

No. 570 Double Image Micrometer or Ocular Heliometer. The
images are formed by two rectangular prisms either of which |
may be rotated about its axis by means of a micrometer :
screw  with head indicating the amount of rotation. The
prisms reflect at 48" and receive parallel light.  Although,
accordingly, the reflecting surfaces include an angle, the pencils

of ravs do not, as is the case with the usual form of helio-
meters, emerge displaced with respect to one another, but ,
remain direct at all angles and the varving distance of the i
reflecting surfaces from the plane of the image has no influence
upon the guality of the image, which does not show parallac-
tical defect. The ocular is formed by a small telescope firted

J"Eg, 56, Ocular Heliomeser, : : 5 ;
with objective prism placed parallel to the axis of the telescope.

The brightness of the images with respect to ane another depends upon their distance from
the largest diameter of the field within which the images are displaced. The amount of
brightness subtracted from one image produces an equal increase in the brightness of the
other. The position cdrcle reads single minutes. ®™*) (Fig. bb.)

BPREE . 0 v s comvie o s v B oo B A A DS AR RS e Ml AR e e o MEERR

*) See “Astronomische Nachrichten”, Vol. 109, No. 2606, page 210. .
#%y See “Astronomische Nachrichten”, No. 569, .
"*#) See: “Zentralzeitung fir Optik und Mechanik”, VI Jahrgang, No. 13, 1. July 1885. '
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b7l

Small Centering Apparatus, for centering objectives with respect to the ocular; telescope
of Tmm (':in.) aperture and 5,0 cm (25 in.) focus with ocular AR of Vmm (/s in) focus
(magnihcation & X); telescope screwed into plate with three levelling screws; adapted for ob-
jectives up to about 81 mm (3% in.) aperture.

o T i B i | 2

Large Centering Apparatus, similar to No. 571, but with larger telescope. Objective 20 mm
(e ing) aperture, 16 cm (6710 in)) focus, magnification 16 X ; adapted for objectives of 81 mm
(571 in.) aperture and larger.
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List

Fig. e
1 Doublet Telescopic Objective 2
2 Triplet Telescopic Objectives .
3 A D Mittenzwey Qcular. 14
4 AR Ramsden Ocular. . v 15
5 AF Achromatic Micrometer Ocular. 15
b A G Monocentric Micrometer Ocular . . 1
7 AH Aplanatic Micrometer Ocolar 15
8 A K Ilmproved Kellner Ocular . 16
Y AL Orthoscopic Ocular. . 16
10 BD Normal terrestrial Ocular . 16
11 BG Improved tervestrial Ocular e ¥
12 BF Achromatic terrestrial Ocular. L7
18 Gauss Qcular . R
14 Aplanatic Magnifier in pﬁ]"_-.hr:d bld'&-ﬁ ring 25
15 Aplanatic Magnifier in folding mount . . 25
16 Aplanatic Twolens Magnifier in folding
mount e W aw 20
17 Dissecting Microscope Stand . 20
18 Fluid Prism . s o ) 1
18 Telescope with Table Stmd - db
20 Tubular Stand Telescope . s
21 Tubular Stand Telescope packed in case 87
22 Telescope on plain wooden tripod . . . 38
23 Telescape on woaden stand . B
24 Telescope on plain iron stand . . 40
25 Telescope on iron stand .. 41
26 Telescope on iron pillar with clock work 42
27 Draw Telescoupe | . 46
28 Tree Screw . . . 48
29 Naval Telescope . : . 48
30 Reading Telescope with p]ll.J.r snnd - al
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of lllusirations.
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31 Reading Telescope with normal type tripad 51
52 Reading Telescope with Improved stand 52
83 Section of Reduced Photographic Telescope 53

34 Astronomical Binocular .

35 lieldglass (Galilean Binocular)
36 Prism Binocular S
37 Simple Spectrum Apparatus .
38 Universal Spectrum Apparatus .
89 Simple Spectrograph

40 Large Spectrograph with Equatorial ’\{Uum

ting SR
41 Condensor with stand
42 Large Quartz Spectrograph
43 Grating Spectrum Apparatus .
44 Small Pocket Spectroscope
45 Protuberance Spectroscope.

graphic apparatus,

ton gmnng .
48 Goniometer

49 Universal Spectrometer in usc as Gonio-

micter.

a0 Universal Spcctmmctm in use as Spectro-

graph.

Prismatic Circle

Stand for Prismaunc Circle .
Universal Instrument .
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H_.T.._'JI"ﬂﬂ'l"!('_}l
= &N 23 b =

. b4
. b4
. DD
. Bl
. B2
. b3

. b3
. b4
. b
. & B
. 69
. . 69
46 Protuberance Spectroscope with photo
S R
47 Protuberance Spectroscope \111:11 lefrau
. 10

-1
Lo

b |
o R L]

=] =]

x

=] ] e o] o] o]

o




Index.
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fccessories for the Oculars . . 18
do. Draw Telescopes . 4T

do. Grating spectrum apparatus , 68

do. Prism spectrum apparatus. . 64

do. (Quartz spectrographs. . 6b

do. Reading telescopes. 0l
Achromatic Micrometer Oculars. 15
do. Negative Systems . 22

do. Terrestrial Oculars 17
Adapter Ring for Qculars . . . . . . 15
Adjustment for [eight for Telescopes - 36
A D Oculars 14
AF o 15
AG do s 18
ALl do 15
AK  do. 16
AL do. : . 16
Samet DA 0 oo 2 o0 e 0 5 ® . 28
Aplanatic Magnilier 24
do.  Micrometer Oculars . 15
da. Telescopic Objectives 12
Apochromatic telescopic Objectives 10
Apparatus for Photographing the Spectrum . 64
do, for Spectrom Analvsis il
do.  torvisual observation for spectrographs 64
AR Oculars : 14
Astronomical Binocular. o4
da, Oculars 15
Bauernieind's Pentagonal Prism . 28
B D Oculars 16
L | e 17
BG  do .
Binocular astronomiical . g
do.  galilean . . 0l
do. Prism . 55
Cells of glass. i
do. of quartz . hb
(entering apparatus 10
Circle Micrometer Steelring 15
Clamp Adjustment for Telescopes . . 46
Comet finders with stand . . . 49
do. without stand . . . 48

I

31
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Concave Parabolic Mirrors . 23
do. Spherical Mirrors . 23
Condensor with stand . . 64
Connecting piece for trec screw. . 45
do. Tube for Qculars . . 18
Comu Prism . . . . . . . . ... .., 28
Cross line Micrometer . e
do. lines of wire ;5 o . 18
do, on planoparallel glass | .18
Dark (3lass . .. . 18
Diffraction grating Spectrum apparatus . . . 67
Dissecting Microscope Stand . . . . 2D
Divided Circles for telescopes . . 4
Double Image Micromeier .8
do.  Prism of Quartz by Cornu - 2R
do.  Micrometer Sliv . - . . . 0 L, 64
Doublet telescopic objectives of normal glasses 9
do,  apochromatic telescopic objectives . 10
do. UV telescopic objectives : T
Draw telescopes with doublet objectives . 47
do. with triplet objectives . 4T
Driving clock for telescopes. 42
[Iynameter . 18
Evepiece by Sorct. . bh
Lvepieces. .13
Ficld glass | . b4
Filar Micrometer . 18
Finders for telescopes . 45
Fluiid Prisin. . 29
Fluorescent Evepicce, o e g o BB
Folding wooden tripod tor draw telescopes . 48
Four lens telescopic Objective . 12
Galilean Binocular . . 94
(zauss Ocular . : .
Glass cell for Micrometer stand . . b4
do. Prism Spectrum Apparatus . 64
(slasses Planoparallel . . 25
{Goniometer. wog 2w G 2k
Gratung spectroscope for protuberances . . . 70

do.

i

spectrum apparatus with metal graungs 67




Grating spectrum apparatus with copies of
gratings.

Hand Finders .
Hartmann's slit diaphragm .

do. test method - S
Helicaidal draw for draw and naval tele-
SCOpEs -
Heliostat Mirror .

Heliotrope : i
Healder for Sliding 1‘1. cdhe -
Huyghen's Ocular, improved .

Improved Aplanatic Magnifier .

do. Huyghen Ocular.

do. Kellner Ocular.

do. Stand for reading telescopes .
do. do. simple form .

do. Terrestrial Qcular
Kellner Ocular, impmvcd

Large centering apparatus
do. Quartz Spectrograph -

do. spectrograph with equatorial mounting
do. with horizontal mounting

Leather sling case for draw telescopes .
Lippmann’s dark slide .

Magnifiers aplanatic .
Magnitying Systems .
Meral Mirrors .
Micrometer Oculars A F

dao. Al
do, AH .
do. AK-
do. Nl .

Micrometer Slit Mecanism

Micrometer stand for specirum apparatus .

Microscope Stand .
Mirrar for Heliostat .
Mirrors parabolic

do. apnrm.a]
Mittenzwey Ocular
Monocentric Oculars A G-
Monocular Prism Telescope

Haval telescopes -
Needle point Micrometer -
Negative Svstems .
Normal terrestrial Oculars
do. type tripad for reading telescopes

(bjectives for telescopes
Objective Prisms

.

t‘.:lgl’!

. 68
. 49
. b4

.

. tib

63
b

. 6B

. 95
. 99
. 23
: 15
. i)
. 1B
. 16
. 16
. 64
. hd
.0
. B4
- 25
. 23
. 15
.15

. bb

page

Ocular by Soret. . 66
do. Cap Prism. o 18
do. Heliometer. (i~
do. Helioscope . 18
do.  Microscope . . 18
do. Prism . v LEF
do. A I 15
do: &D 156
do. AG. 15
do. AH 15
do. AK 16
do. AL 16
do. AR 15

Oculars B D 16
do. BF AT
do. BG - 17

Ocular Slide bi 1iu1|':1|.:n1d't 64
do.  Spectroscope by Vogel .. D

Orthoscopic Ocular 16

FParabolic Concave Mirrors 23

Pentagonal Prism by Bauernfeind . 28

Photographic complement for spectrum

Apparatus . 64
do. reduced telescopes. . od

Pillar stand for reading telescopes . bl

Plane glasses . . 23

Plane Mirrors . . 23

Planoparallel glasses . . 29

Pocker Heliotrope . 78
do.  Spectroscope large size LG
do. do. small size 169

Polarisation (Jeular . 18

Position Circle . 18

Prismatic do. . 16

Prism Binocular . v DD

do.  Monocular . 0b

do.  Spectrum apparatus . 61

do. by Amia . . 28

do. by Pagernfeind 28

do. by Cornu. 25

do. by Rutherford pte’

do. by Vopel . 28

do. by Zenger . 18

Prisms . i -5
do. for Objectives .o 09

do. with two polished faces . 27

do. with three polished taces. . 27

Protuberance spectroscopes . ¢ e me e e EIED

do. with diffraction

grating 70

Quartz cells : . bb
do.  Double Prism l‘r:, [{}um . . 28




page | page

Quartz Spectrum apparatus . . . . . . . . 66 | apectrum Apparatus with 2 Flintglass prisms 61
Quintuple Prism . . . . . . . . . .. . 28 do. with copies of pratings . 67
do. with metal diffraction
Rack Adjustment for Telescopes . . . . . 36 oratings . . . . . . . 67T
Ramsden Ocular . . . . Rl do. with Quartz optics. . . 66
Reading telescopes of long ﬂm,ur.; S ow o o os B0 Sphencal mirrors . . . . 23
do. of short focus . . . . . BD Standard type tripod for readmg tL].t’bl.lD'pE& a1
Reduced “Telescopes« & « 4 w & » & « « . DB Stands for Posmatic cirdle + . « -+ - . . Tt
Reflecting Prism with ¢ircular faces . . . . 27 do. for reading telescopes . . . . . . . 8l
do, with straight edges. . . . 27 Steelnng Micromerer. . T AR i
REfeitats o =0 v s owom ow ow o= . 53 Sundry Prisms . . . . e e ere e oo
Bioversing Prismn Systemi . = o o o v & s o A8 Svmmetrical Micrometer blt R - *
do. with Al Oculars . 18 do. Double Shit . 64
Rutherford Triple Prism . . . . . . . . . 28
| Table of Prism Spectrum apparatus . . . . 65
Scale Carriers for veading telescopes. . . . 52 Tables of Magnification . . . . . . . . 20
scales on wood for reading telescopes . . . 02 do, of Peocils of Rave . . . o v v v 21
Scale carrier stand. . . . . ., . . . . . 02 Tele-Objectives for Spectrum Apparatus . . 64
Secchi’'s Sidero Speetrum apparatus . . . . 69 | Telescopes . . . . . .. .00 L 32
Set of Aplanatic Magnifiers. . . . . . . . 25 do. on Iron Pilllar . . . . . . . . 42
Set of 16 telescopie objectives . . . . . . TT | do. ot -droncstand v & a g ow v ow 4L
Sidera Spectrum Apparatus by Secchi . . . 6Y do. on Plain Tvipod . . . .. . . 38
.E}I]"'.C]luﬂ of Mirmors . . . . .. do. on Plan Iron stand., . . . . . 40
do.  of Planoparallel Ia\m_x. e do. on Table stands . . . . . . 36
Simple Micrometer slit: . o o o+ . . . . 64 do. on Tubular stands . . . . . . 37
do. pillar stand for reading telescopes. . o1 | don on wooden folding thpod . ., 38
de:  speacograply @ e 2 ¢ B s 0 wehE da. on wooden stands . . . . . . 89
do.  spectrum apparatus . . o« . . o0 o2 o0 Bl do. with horizontal and vertical Mount 39
Sliding Wedge for dak glass . . . . . . . 18 | duo. with egquatorial Mounting . . . 39
Siit Diaphragm by Hartmann . . . . . . . 64 di, without stand with doublet objec-
Slow Moton for telescopes. . . . . . . . 80 tive Serie 1 . . . 43
Small Centering apparatus . . . . . . . . 79 dos don with triplet objective
do.  [Heliostate Mirmor . . T S T [t R . |
do.  Pocket SPEcHosebie « » v v 0 oo e B8 div. da. with doublet objec-
do: BDuartz: Speetrograph . « ¢ . 0 0 5 66 tive Serie 8 . . . 44
). DPECHOSCOPE < 4 caer w5 = s e e e do. do. with triplet objective
do. Spectrograph . . . . . . . . . . . 63 Seried ... . L 4D
do.  Spectrograph with equatorial mounting 63 | Telescopic Objectives of normal glasses .« . 6
do. dan. with horizontal mounting: 6 do. without secondary
do. Specrrom Apparatns . o o o oL . - 61 spectrum .+ . . . . 10
Solar Prism by fenpete: e v w w5 5 & w @ 40 do. of UV glasses . . . 11
Soret's fluorescent Eve piece + . . . . . . 6B do. with four lenses. . . 12
Specu] TCoplaran = o e 8 0 B 0 @ 8 R & DN do, of greatest brightness 12
Spectrascope by Veeel. « o« ¢« 0 o000 . 69 Termsttial Oaulirs: & - o o o 2 2w on s o 10
Spectroseopes . . . . . o oo v . oo . .. . BY) Test method by Hartmann., . . . . . . B8
Spectrograph simple . . . . o 0 o 0 o 63 Eranst-Frisime v = o« ceveis = orta b sl e o
do. SHMILSBE o v o e o = = o5 BB Trecscrew lor draw telescopes . . . . . . 48
do. Girpesiae & . o 4 B @b U b8 Trianpular Prism < & o o 8 & 8w & o o ids
do. with Quartz optics . . . . . 6B Triple Prism by Amici. . - = v « » s = o 28
SPRZINBIerE, — oo = 5o = oo oo RE da. by Rutherford . . . ¢ . . . 28
Speetroms Apparatusic > ¢ 2 s 4 s oeos s s BE do, by Vogel = & ¢ &« & & & B8
do. By BedeEhl - s o e = o« GH Triplet welescopic objectives of normal glasses 10
do. with triple Ruthertord do. aprochromatic telescopic objectives . 11
Prism @ 2 & & o el = b b2 do. UV telescopic objectives . . . . . 13

— 83 — &




Tubular Stand Telescopes .
Two—lens Magnifier

Universal Instrument for Travellers

do.
do,
do.
do.
do.

Spectrometer. :
Spectrum Apparatus large size
do. middle size . .
do. small size
do. with quintuple
prism small size

page

Universal Spectrum Apparatus with quintuple
prism larger size 62
UV telescopic objectives. . . . . . . . . 11

Uierordt's Ocular Slide . . . . . . . . . 64
Vogel's Ocular Spectroscope . . . . . ., 69
de:  “Triple Prisim & & & & @ oo o o 18

Wooden tripod for draw telescopes . . . . 48
62

Zenper's Solar Prism ¢ o . ¢ @ - 6w . o 18

N




