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Mo, 33. ONE-THIRD ACTUAL S1ZE.

“The Tnternational” Improved Large Best Microscope Stand.
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DESCRIPTION of the IMPROVED
LARGE BEST OR “INTERNATIONAL" MICROSCOPE STAND.

THE IMPROVED LARGE BEST OR " INTERNATIONAL " MICROSCOPE STAND has a
tripod (A) for its base, upon which is placed a revolving fitting (B), graduated
to degrees, by which means the Microscope can be turned around without its
being lifted from the table, and the amount of such rotation registered; upon
this fitting two pillars are firmly fixed, and between them the limb (C) can be
elevated or depressed to any angle, and tightened in its position by the lever (D).
The limb ecarries at one end the body (E) (Binocular or Monocular), with Eye-
Pleﬁes and Object-glasses; in its centre the Compound Stage (F'), beneath which
2 the eircular plate, sliding on a dove-tailed ﬁtting, and moved up and down by
the lever (Z), and carrying the supplementary body or Sub-stage () ; and at the
lower end a triangular bar carrying the Mirror (H), Each of these parts requires
a separate description.

THE BINOCULAR BODY.

The Binocular body consists of two tubes, the one fitted in the optical axis of
the Microscope, and the other oblique. At their lower end and immediately
above the object-glass there is an opening, into which a small brass box or fitting
(I) slides; this box holds a prism so constructed that when slid in it intercepts
half the rays from the object-glass, diverts them from their direct course, and
reflects them into the additional or oblique tube. To the prism-box is attached
a spring-cateh, which, when £1"Esﬂ.ﬂﬂ. in, permits of the removal of the prism-
box; but this is only needed for cleaning, as, when the box is drawn back to the
distance allowed by this spring, the prism in no way interferes with the field of
view, and all the rays pass up the direet body, and the Microscope is converted
intc a Monocular one.

The upper or eye-piece ends of the tubes are fitted with racks and pinion for
varying the distances between the two eye-pieces, tosuit the differences between
the eyes of various persons; and arrangements are made for racking out one
tube more than the other, to suit irregularities or inequalities between the eyes
of the observer.

This body is moved up and down with a gquick movement by means of the
milled heads (K}, and with a very delicate and fine adjustment by the milled
head (L). This milled head works against a lever, which moves a slide inde-

En%i:;!lt of the rack-movement, and gives an adjustment at once certain and

Em -

THE STAGE.

The Compound Stage is of an entirely new construction: the object is most
frequently merely placed upon it, but, if necessary, it ean be elamped by care-
fully bringing down the spring-piece (M) ; the ledge will slide up or down, and
the object may be pushed sideways; this arrangement forms the eoarse adjust-
ment. Finer movements in vertical and horizontal directions are effected by
means of two milled heads (N and O}, the serews attached to which are kept up
to their work by opposing springs, 2o as to avoid all strain or loss of time. The
whole stage revolves in a circular ring by the milled head (P), or this can be
drawn out, and then it turns rapidly by merely applying the fingers to the two
ivory studs (Q, Q) fastened on the top plate, which 1s divided into degrees to
register the amount of revolution. The Stage is attached to the limmb on a pivot,
and can be rotated to any angle, which angle is recorded on the divided plate
(R), or can be turned completely over, so that the object ean be viewed by light
of any obliquity without any interference from the thickness of the stage.

Beneath and attached to the stage is an iris diaphragm (8), which can be alto-
gether removed, as shown in the illustration, from its dove-tailed fitting, so as
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No. 136. Opaque Disk Revolver, 1 tray of disks, No. 137. Double Nosepiece,
No. 159. Wollaston’s Camera Lucida, No, 155, Eyepiece Micrometer, No. 146,
Stage Micrometer, No. 147. Wenham's Compressor, No. 165. Parallel-plate
Compressor, No. 163. Large Live-Box, No. 167. Small Live-Box, No. 168,
Large Glass Trough, No. 169, Two Glass Plates with Ledge and Covers, No.
171, Set of Three Glass Fishing-Tubes, No. 180, Maltwood's Finder, No. 150,
Stage Forceps, No, 144, Brass Pliers, No, 145%,

The whole packed in a Strong Fiat Spanish-Mahogany Case.
PRICE $600.

No.13. New Small Best Monocular Microscope, with Concentric Rotating
Stage and Centering Sub-Stage.
With the same Ghje;t-glaswﬂ and Apparatus as No. 12

PRICE $530.

No. 14. New Small Best Binocular Microscope, with Concentric Rotating
Stage and Centering Sub-Stage.

4 Object-glasses, magnifying from 20 to 720 lirear:—11 in. (23°), § in. (32°), &
in. (55°), § in. (1007).

Lieberkuhns to the following Object-glasses ' —3, No. 90, &, No. 91.

6 Eyepieces, viz. 1 pair No. 1,1 pair No. 2, 1 pair Ne. 3, No. 98. Graduated
Draw-tube, No, 100. Erecting-Glass, No. 99, for use with the § Object-glass, for
erecting the Image and varying the power fromt 5 fo 150 linear. Achromatic
Condenser, No. 102, Wenham's Parabolic Reflector, No. 108. Polarizing Ap-
paratus, No. 115. One Selenite. Large Bull's-eye Condensing-Lens, No. 150,
Smaller Side Condenser, No. 131. Parabolic Illuminator, No, 128, Three Dark
Wells and Hoelder, No. 136. Double Nosepiece, No. 159. Wollaston's Camera
Lucida, Wo. 155. Evepiece Micrometer, No. 146. Stage Micrometer, No, 147.
Wenham's Compressor, No, 165, Small Live-Box, No, 168. Large Glass Trough,
No, 169, Two Glass Plates, with Ledge and Covers No. 171, Sot of Three Glass
Fishing-Tubes, No, 180. Maltwood's Finder, No. 150, Stage Forceps, No. 144,
Brass Pliers, No. 145%,

The whole packed in a Strong Flat Spanish Mahogany Case.
PRICE $337.50.

No. 16. New Small Best Binocular Microscope, with Concentric Rotating
Stage and Centering Sub-Stage.

2 Object-Glasses, magnifying from 60 to 720 linear :—§ in, (32°), } in. (85°).

Lieberkuhn to the 3 Object-glass, No, M,

5 Eyepicces, viz. 1 pair No, 1, 1 'pair No, 2, 1 No, 3, No. 98. Graduated
Draw tube, No. 100. Erecting-Glass, No. 99, for use with the § Object-glass, for
erecting the Image and varying the power from 5 to 150 linear. Smaller Side
Tondenser, No, 131. Three Dark Wells and Holder, No. 136. Parabolic Illumi-
nator, No. 128. Small Live-box, No, 168, Two Glass Plates, with Ledge and
Covers, No. 171. Stage Forceps, No. 144, Brass Pliers, No. 145%.

The whole packed in a Stl_‘:ung Flat Spanish-Mahogany Case.
Any of the small best stands and apparafus may be had packed in wpright Mahogany Case, wilh side
case for the accessories, af an addilional cost of five dollars,
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No. 36. ONE-THIRD ACTUAL SIZE.

Large Best Binocular Microscope Stand.
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No.44. ONE-THIRD ACTUAL SIZE.

New Small Best Binocular Microscope Stand.
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MICROSCOPIC ACCESSORIES,

Nos, 91-92, No. 99,

N'DE. m'gﬂ. Hﬂ. 101!-
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ILLUSTRATED DESCRIPTION

OF THE

MICRO-SPECTROSCOPE,

A8 MANTUFACTURED BY

e. o JU. RGO,

In giving a deseription of the forms of Spectroscope as applied to the Miecro-
seope, we cannot do better than quote the following introductory explanation,
written by H. C. Sorby, F. R. 8.:

“Spectrum Analysis as applied to the Microscope must not be confounded
with that branch of the subject which has yielded such admirable results in the
hands of Bunsen, Kirchholfl, and other physicistz, In that method of analysis
it is the number and position of the narrow bright lines or bands into which
the light of the incandescent body is divided by the Spectroscope that enable
the experimenter to identify each different substance, It is, in fact, the analysis
of the emitted light; whereas in Spectrum Analysis applied to the Microscope it
is the analysis of light which has been modified by transmission through the
substance under examination, and it is the absence and not the presence of
particular rays which makes the spectra characteristic of different subjects. In
this respect it is more analogous to Spectrum Analysis as Emplnived in studying
the ehemical nature of the atmosphere of the Sun or starvs, as illustrated by the
researches of Kirchhoff, Miiller and Huggins, but the principles involved are
materially different. The absorption-bands in such cases are narrow, sharply
defined lines, characteristic of absorption by gases; whereas those which play
such an igldﬂcrmnt part in researches with the Spectrom Microscope are usually
broad, graduoally shaded off on each side, and only in a few eases so narrow and
sharply defined as to vie with some of the broader dark lines in the Solar
spectrum,”’

The Micro-Speetroseope, No. 66, (figs. 1 and 2) consists of a series of prisms, A,
arranged for direet vision, fitted into an Eye-piece, and supplied with various
appliances—namely, a slit, B, a supplementary spectrum arrangement, C, eon-
sisting of a small right-angle prism, I}, a stage, I, for placing an object upon,
and a mirror, ¥, for reflecting the light and all the necessary adjustments.

In the focus of the top lens, G, of an Eye-piece especially constructed is
placed what is technieally termed a slit, B; this consists of two shutters meeting
in the centre of the field, the one sliding up to the centre of the field of view, and
the other adjusting by means of a delicate milled head, H. Upon the delicacy
of the edge of this slit the value of the SBpectroscope largely depends, any irregu-
larity or piece of dust appearing as a dark band at right angles to the spectrum
under examination, and greatly interfering with the definition.

I'm the same part of the Instrument is inserted a small right-angle prism, D,
which can be pushed frward or drawn back out of the field of view by the
milled head, I. In the former position it reflects the rays passing through any
object placed upon the supplementary stage, E, to the eye placed at the eye-end
of the Instrument, K, and ¢nables the observer to compare two speetra with one
another, or to measure and record the position of the absorption-bands, as will
be deseribed hoareafter.

FPlaced on the flat surface of the Eye-piece are a couple of levers, L, moving
two shutters, placed immediately over the slit, for regulating the length of the
spectrum under examination.

Above the top lens, G, of the Eye-piece the most important portion of the
Instrument slides; this consists of a series of prisms, A, so arranged as to give a
direct-vision spectrum, and upon the amount of the dispersion of which prisms,
much of the value of the Instrument depends,

At the side of the main tube is a supplementary stage, I, upon which a stand-
ard seale, to be deseribed hereafter, or a second object is placed, supplied with a
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mirror, F, for reflecting the light through the objeet, the rays then being totally
reflected by the right-angle prism, D, before alluded to, and thrown up the tube
te the observer, :

Fig. 1.

iil‘m-.l;-l-!.: H

[t ]

No. 66. No, 66.

Directions for Using the Micro-Spectroscope.

Removwe the ordinary Eye-piece of the Mieroseope, and slide the Epentmsoﬁo
Eye-piece (Figs. 1 and 2) into the body in its place. Remove the upper tube, M,
containing the series of prisms, and draw back the sliding slit by the milled
head, H, so that one-half of the field of view is clear. Focus the microscope to
the n?bject to be examined, which is placed upon the stage, pass it up to the edge
of the slit, move the side shutters by the levers, L, so as to shut off all side light,
save that {:asaing through the object, and push back the sliding side of the slit
by the milled head, H. Focus the top lens of the Eye-piece to the slit by means

No. 67,

of the rack-and-pinion, N, place the tube, M, containing the compound prism, As
over the Eve-piece, remove the object from the stage, adjust the slit by means of
the adjusting milled head, H, so as te obtain clear vision, if by daylight, so that
the Fraunhofer lines are faintly seen, replace the object to be examined upon
the stage, and the absorption-bands will be readily seen.

The character of these bands and their position varies in every object; and
if any practical use is to be made of the investigation, it is necessary not only to



R. & J. BECK, PHILADELPIIIA. 33

observe, but to record their pesition. This is done by means of a Standard
scale (fig. 3); the precise mode of attaining this result is deseribed in full in the
description of the Binocular Spectroscope.

The Standard seale, No. 67% (fiz. 3) used with the Micro-Speectroscope
deseribed above consists of two small Nicol's prisms having a plate of quartz
43 inch in thickness between them ; it is placed when in use upon the supple-
mentary stage, I5, and held in its place by the two clips; the light is thrown in
by the mirror, ¥, and the right-angle prism, 1), reflects the image of the quartz-
bands up to the eyve-end, K.

Deseription of the Binocular Spectroseope.

Whilst Lthe Instrument already deseribed is that which is mest ordinarily in
use, Mr. Sorby has planned another form (Sorby's Binocular Spectroscope, No,
65, hg& 4, 5), which can be used with the Binoeular Microscope and which for

Fig. Y

many purposes is superior to that already described and gives alarger dispersion.
It eonsists of the following parts:

lst. An object-glass, A, specially arranged, screwing into the tube of the
Miecroscope by the outside screw, B.

2d, A series of compound dense glass prisms, C, fitting immediately over
the Object-rlass, A,

3d. A tube, D, moving up and down upon that holding the prisms by means
of rack and pinion, E, and earrying the following :

{a) A a}r]fln[!rica] lens, F, for lengthening out the spectrum,

(B) A small right-angle prism, G, sliding in and out of the field of view,
which, when slid in, projects over half the field and throws an image of the
dark bands in a piece of quartz polarized by means of two Herapathites or
flakes of Iodide of Disulphate of Quinine, and termed (¢) The Standard
Secale, I, This portion of the apparatus is used when the observer desires
to record the position of the absorption-bands, The plate of quartz which it
contning is cut parallel to the optic axis,® of sueh 2 thickness that the
line I in the SBolar Spectrum comes between the third and fourth band. 1t
is thus described by Mr. Sorby :—“In order to measure fhe exact position
of dbsorption-bands, ete., seen in spectra, I have contrived a small apparatus
which gives an interference-spectrum divided by black bands into 12 parts
all of equal optical valune. It is composed of two Nicol's prisms, or Hera-
pathites, with an intervening plate of quartz about .043 inch thick, eut

rallel to the principal axis of the erystal, the thickness being so adjusted

at the sodinm or D line is exactly 3}, counting the Dbands from the red end
towards the blue."”

*1f is & well-known fact that a plate of quartz cut parallel to the optic axis will, under
zed light, give a serles of black bands, the distance between such bands being due to
thickness of the plate of quariz,
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No, 20,
ONE-HALF ACTUAL SIZE. .
The above illustration represents The * Ideal” Monocular Mieroseope Stand
(No, 209), and as furnished with No, 201, The glass stage is shown removed,
and the spring clips of the thin Diatom Stage in position,
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No. 260,

ONE-HALF AcTUAL SIzE.

The above illustration represents very aceurately the new Lithologieal Miero-
scope Stand, with Polarizing prism thrown out o position, sub-stage removed,
and Mirrorinclined ; and all the graduations, to staze, Polariscope and Eye-
piece ; with centering screws to nose-piece, and quartz-plate in position,
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The Stage, IL, npon which the olbject is placed, has two springs, L, L, the pins
attached to which may be inserted in any of the four holes on the stage, and by
their pressure, (which can be varied by pushing them more or less down) they
will hold the object under them or allow it to be moved about with the greatest
ACCUracy. :

The Muror, M, besides swinging in the rotating semiecirele, N, is attached toa
bar, O, with a joint at each end allowing a lateral movement, so as to throw
obligue light on the object; and for this purpose the tube beneath the stage,
carrying the Diaphragm is attached by bayonet eatches, and ean be instantly
removed, leaving a elear and very thin stage, allowing the utmost obliguity of
illumination. This tube also carries the Polariscope, ete,, ete,

The _Diﬂphrdﬂm, P, =lides in the f-.'-ubstnge-ﬁtling, atl consists of a tube con-
taining two caps furnishing two sizes of openings, immediately in contact with
he under surface of the slide to be examined, and also completely eutting off
all light from the mirror when opaque objects are to be viewed.,

Fig. 1.

3

No. 263.
ONE-THIRD ACTUAL SIZE,

Ko. PRICE.

263 The Monoeular Feonomic Microscope, with Tripod base. Body
sliding in a eloth-lined tnbe for guick adjustment of foens and
delicate Micrometer Screw for fine ditto, with Draw Tube. Two
Object-Glasses, 1 inch and 1 inch, and one Eye-piece, No. 2, giv-
ing powers from about 60 to 350 diameters. Condensing Lens,
Conecave Mirror and Staze Forceps, ete.  In Mahogany Case with
lock, et et Y M R Rl R SR L
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Fig. 2,

OXNE-HALF ACTUAL SIZE.

No.
964  The Monocular Economic Microscope, with Rack-and-Pinion adjust-
ment of focus, for the quick movement, and Micrometer Serew
for fine ; Draw-tube with Indicator at Standard length: Two Ob-
ject Glasses, 1 inch and } inch, and two Eye-pieces, Nos. 2 and 3,
affording a range of powers from about 60 to 500 diameters. Flain
Stage, with delicate removable and adjustable Clips, Coneayve and
Plane Mirrors, Condensing Lens, Stage Foreceps, Pliers and Glass
Plate with ledge. In Mahogany Case withlock. . . = . .

$55 00
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MNo. , (ONE-HALF ACTUAL SIZE.

264%, The Monoewlar Economic Mieroseope, with movable Glass Siage,
and Draw Tube; two Eye-pieces and two Object-glasses, {1 inch
and § inch focus, having a range of powers from about 100 to 750
diameters ; Stage Forveaps, Pliers and Glass Plate with Ledge. In

Mﬁhﬂmr Uﬂ.ﬂﬂ, L] - L] L] - " - = L] L

PRICE,

$65 00
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No. 264.%2

‘Two-FIFTHS ACTUAL SIZE.

964%%, The Binocular Feonamic Microscope, with 1-inch and $-inch Object-
glasses, two pairs of Eye-pieces, concave and plane Mirrors, SBide
Condensing Lens for the illumiation of opaque objects, movable
glass stage, stage forceps, pliers and glass plate with ledge, in Mahog-
any Case, PAR s .« <885 00

Bl L] Ll L] L L] -
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DIRECTIONS FOR USE.

To adjust the focus of the Object-glass—

In Fig. 1, for the quick adjustment, slide the tube, D, up or down in the fit-
ting, G. Ifaslight spiral movemend is given to the tube by the tinger and thamb,
the motion may be made very gradual.

In Figs. 2 and 3, the same adjustment is made by turning the milled haad
backward or forward.

In both, turning the milled head, I, gives the slow or fine adjustment.

The light (whieh for transparent objects is reflected from the mirror, M, and
for opague objects is condensed by means of the lens, 8) should, in general, be
upon the left of the observer it the microscope-body is iuclined, bt in front
if the Instrument is used in a vertical position. The best is that from a white
cloud on a bright day ; but a very satisfactory effect can be produced by means
of a petroleum-oil, or gas-lamp, provided it is placed not more than 10 or 12
inches from the Instrument.

For the examination of minute striee, side-ligh? is necessary ; for this purpose
the nirror, M, must be used obiliguely, the diaphragm, P, with its fitting re-
moved, which will then allow the light to impinge on the object at a sulliciently
oblique angle,

With the 1-inch Object-glass the light is generally in excess, and has to be
lessened by means of the diaghragm, P, fitting under the stage ; this can be slid
up and down, thereby increasing or decreasing the cone of admitted rays of
light.

To illuminate opague objects the light is thrown upon them from above., A
small condensing-lens, fitting into the stage, is used for this purpose; its focus
for a lamp or candle, 4 inches from it, is about 3 inches; for daylight 2 inches.
A large object can be placed upon the stage, but small ones are generally either
laid on a slip of glass or held in the foreeps. When viewing opaqgue objects, the
diaphragm, P, should be placed in position and the solid cap attached, so as to
exclude all light from below the stage.

A glass plate, with a ledge and some pieces of thin glass, are applicable for
many purposes, but are specially intanded for objects in fluid. Thus a drop is
placed upon the plate and covered by a piece of thin glass, or, the object being
put upon the plate and the thin glass over it, the fluid is applied near one side
and runs under by eapillary attraction,

Glass of any kind requires occasional eleaning ; a piece of soft wash-leather is
the best for the purpose.

The fronts of the Object-glasses may be ecarefully wiped; but if they require
anything more, it must be done by the makers.

When eleaning the Eye-pieees, which should be done frequently, the cells con-
taining the glasses must be unscrewed, and replaced one at a time, so that they
may not be mixed.

Any dirt upon the Eye-pieces may be detected by turning them round whilst
looking through the Instrument; but if the Object-glasses are not clean, or are
injured, it will for the most part only be seen by the object appearing misty.

The whole or any part of the extra apparatus deseribed in the following pages
may be added to the instrument at any time, without its being sent back to
- the makers.

ADDITIONAL APPARATUS.

Although the Instrument, as already deseribed, may be considered complete
- and probably sufficient for many observers, yvet the following additions can be
made, all of which, packed in a small tray, will fit into the case which contains
the Microscope: -
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To draw an object, the Camera Luecida (No, 245,) is used., It slides on in the
place of the cap of either Eye-piece, with its flat side uppermost, as shown.
The body of the Mieroscope must be in a horizontal position, and the whole
instrument has to be raised until the edge of the prism is exactly 10 inches from
a piece of paper placed upon the table, The light must be so regulated that no
more than is really necessary is upon the object, whilst a full light should he
thrown upon the paper. Only oneeye is to be used ; and if one-half of the pupil
be directed over the edge of the prisin, the object will appear upon the paper, and
can be traced on it by a pencil, the point of which will also be seen.

With the Vertical Camera Iucida, (No. 245%), the Microseope remains in an
upright position, and the paper upon which the drawing is to be made, can be
placed either at the side or in front of the instroment. This form of Camera is
specially adapted for use with The Histological Microscope, (No, 340).

No. 2455, No, 245,

Substituting in the place of the ohject a piece of glass ruled into 100ths and
1000th=s of an inch, termed a Micromeler ("*Ju 246, Fix. 10), its divisions can be
marked on the same or another piece of paper, and, by comparing them with
the sketch, the object can be most accurately measured., These divisions, als.,
if cnmpared with a rule divided into inches and tenths, will give the mn,-.;nil'}-'iu_-_r
power: thus, supposing };ths of an inch when marked on the paper measurea 1
inch and ¢, the magnifyving power would be 130.

The Live-box (No. 247, Fig. 11) hardly needs deseription ; the object is confined
between the glass, a, of the lower part, B; and that of the cap C; the distance
between them ecan be varied by sliding the latter more or less on. As the thin
glass is only dropped into a slight recess in the top of the eap, and is held there
by the heads of the two serews, it can be easily taken out for wiping, or be re-
placed by another when broken.

The Glass Trough (No. 248, Fiz, 12), for larzer objects in water, must be used
with its thinner plate of glass, b, in front, The modes of confining such objects,

Fig. 10, Fig. 11. Fig. 12.

[ icEDRETER]

© e O

No. 246. No. 247, No. 248,

and keeping them near the front surface, must vary aceording to the oececasion,
For many it is a good plan to place a picce of glass, e, diagonally in the trough,
its lower edge being kept in its place by a strip (d) at the hottom ; then if the ob-
jeet introduced is heavier than water, it will sink till stopped by the sloping
plate. Sometimes a very slicht sprine (f) may be applied behind this plate to
advantage, with a wedge (g) in firont to regulate the depth.
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THE NEW NATIONAL MIOROSCOPE.

In the three years that have elapsed since we brought out the New National
AMicroscope we have sold many hundreds of the same, and the sale is steadily on
the increase. It is used in most of the Colleges and Hospitals throughout the
country, and is universally and deservedly pronounced to be the best instru-
ment ever made at the price, The utmost care has been taken throughout to
introduce only the best workmanship into its construetion, and, mechanieally
and optieally, it is as nearly perfect as possible. The design of the stand is
graceful and pleasing, it is well balanced in all positions, and is adapted to every
variety of work, whilst its general finish and appearance are most elegant.
Every variety of accessory apparatus can be used with it, and the pieces specially
constructed for it are of the best deseription, and of very moderate cost,

The Glass Stage—moving with exquisite smoothness in any desired direction,
and revolving with such accuracy that an object in the field of the -inch is not
thrown out of view—is usually all that any observer needs, If, however, the
movement of the object requires greater micety than a direct action from the
hand can give, this stage can be taken off, and replaced by the Mechanical Stage
{No. 200), which has very smooth vertical and horizontal movements by means
of Milled-Heads ; and can also be revolved concentrically, the same as the plain
Glass SBtage.

The Nuational Series of Objectives has most deservedly acquired a Natiownel
reputation ; several thousand of them are in use, and we confidently assert that
no other lenses of their cost are in any manner comparable with them, Their
corrections are of the most perfect character, and in all the qualities of good
working glasses they have never been excelled, whilst their low cost leaves no
excuse for the employment of cheap (and * nasty”' ) French Triplets, as heretofore,
Ly those who do not care to pay the prices demanded for the highest grades of
Ohjectives. T

In order tomeet the wants of those who require greater power we have recently
replaced the -inch objective heretofore furnished with Nos. 275 and 276, with a
t-inch. The } will still be furnished to those who prefer it to the }th. If desired
the #-inch (No. 296) will also be furnished with these two Microscopes in place of
the usual 1-inch without extra charge.

We shall strive to maintain the position of The New Nuational Microscope by
taking the greatest care in the selection of the Object-glasses and all 4 eceessories,
and by using every effort to perfect the brass work, and doubt not that such
efforts will obtain a still more extensive sale for it,

DESCRIPTION OF THE NEW NATIONAL MICROSCOPE.

The Stand, which is 15 inches in height, is consiructed entirely of brass, of
the highest finish and best workmanship, having a broad, heavy tripod base.
From the centre of this base rises a stout column, to the top of which is attached,
by a firm joint, the Jaeckson-model arm, carrying the compound body, by which
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THE NEW NATIONAL BINOCULAR MICROSCOPE.

XNo. 279,

ONE-THIRD ACTUAL SIZE.
‘t'he above Illustration represents The New National Binocular Stand, (No,
279), and as furnished with No, 275. The Revolving Glass Stage is the same as
that furnished with the Monocular stand, (No. 280).
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THE NEW NATIONAL MONOCULAR MICROSCOPE

No. 280, wiTH 200 AND 253,*
ONE-THIRD ACTUAL SIZE,

The above Illustration represents TWe New National Monocular Stand, {HD..
280), and as furnished with No. 276; to which are added Triple Nose-piece, (No.
£33%), and Mechanical Stage, (No. 200), to show the same in position.
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nately without moving the head, when it may be found that some adjustment is
necessary by racking out the draw-tubes, D, I3, of the bodies by means of the
small milled head, near the eve-pieces; this will increase the distance of the
. ; centres; and, on the contrary, the tubes,
: when racked down, will suit those eyes
that are nearer together,

If the prism be drawn back till stopped
by the small milled head, the field of
view in the inclined body is darkened,
and the rays from the whole aperture of
the object-glass pass into the main body
as usual, neither the prismmor the addi-
tional body interfering in any way with
its use as a Monocular Microscope.

By unserewing the small milled head,
: the prism ean be withdrawn altogether

E/ for the purpose of being wiped; this
! | should be done frequently, and very carefully,
; i on all four surfaces, with a perfectly clean eam-

: | bric or silk handkerchief or a piece of wash-
leather; but no hard substance must be used,
: : During this process the small piece of black-
. f ened cork fitted between the prism and the
; thick end of the brass box may be removed ;
| but it must be earefully replaced in the same
! ' position, as it serves an important purpose in stop-
ping out extraneous light.
o - i+ B § As the Binocular Microscope gives a real and
: g natural appearance to objects, this effect is con-
siderably increased by employing those kinds of
illumination to which the naked eye is accustomed.
The mostsnitable are all the opagque methods where
the light is thrown down upon the surface; but for
those objects that are semi-transparent, as secltions
; | of Bone or Teeth, Diatomacese, living aquatic Ani-
: maleules, ete., the dark-field illumination by means
j of the parabolic reflector (No. 242) will give an equally
good result.
For perfectly transparent illumination, it is much better
to diffuse the lizht by placing under the object warious
3 substances, such as tissue-paper, ground glass, very thin
5 : poreelain, a thin film of yellow bees’-wax, run between
g - , two pieces of thin glass, or a slip of Cobalt blue glass with
' - eround surface.

| The Wenham Prism of The Fmproved Blnocular Nationa!
Microscope, is fitted in a Nose-piece which is attached to the
Compound Body by the * Broad Gauge' or Butterfieid
Serew, held firmly in proper position by a pin as shown in
the illustration on Page 57. is Nose-piece can be entirely
removed, leaving the body or tube entirely free from dia-
_ phragms or other obstructions, permitting the use of objec-
tives bearing the above-named Serew ; or by means of an Adapter, with Society
Screw (which is also furnished with the Stand), ordinary objectives of the widest
T " o

np%?i;?h?mh “Tdeal,” Economie or National Mieroscope sold by us at refail, one
dozen assorted objects of the Popular Series in a neat box are furnished.
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THE IMPROVED NATIONAL BINOCULAR MICROSCOPE.

No. 279*,
ONE-THIRD ACTUAL SIZE.

The above illustration represents The TImproved National Binocular Stand
(No. 279%) and as furnished with Nos. 275%-275%%, It shows the Swinging Sub-
stage inclined at a slight angle, with graduated eircle around which it swings,
and Shutter Diaphragm in position, together with Rack and Pinion to Sub-stage;
;lﬂﬂ Fine Adjustment Screw and Removable Nosepiece carryving Binoeular

rism,



R. & J. BECK, PHILADELFHIA.

THE IMPROVED NATIONAL MONOCULAR MICROSCOPE.
N

No. 280%, .
ONE-THIRD ACTUATL BIZL.
The above illustration represents The I'mproved Nafjonal Monocular Stomd
(No. 2802), and as furnished with Nos. 276* and 276*+, It shows the Swinging

Sub-stage, inclined from the observer at a considerable angle, with the Mirror
and Ring for carrying the Accessories in position. The Shutter Diaphragm is
removed, but shown on the table together with the Conical one, No, 222,



™o

275%,

2n6=.

27542,

Z7g=n,

2795,

280%,

281,
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PRICES OF THE IMPROVED NATIONAL MICROSCOPES.

Prior.

The New Binocular National Microscope, . : ; . 110 00
With Concentrically Rotating Glass Stage, and l-inch (No. 295)
and }-inch (No, 208%) Object-glasses, having the respective apar-
tures of 19 and 85 degrees, and magnitying from about 47 to GOD
dinmeters, two pairs of Eye-pieces (No, 262), Stage Forceps (No.
227), Condensing Lens on Btand (No. 201), a Glass Plate, with Led
for the examination of objects in fluid, and a pair of Plicrs ; the
whole packed in French polished Mahogany case, with Lrass
handle and lock, and fittings for the accessories,

The New Monocular National Microscope, : ; :
With Two Eve-pieces and the same Object-glasses and fittings as
with No, 275—in Mahogany case.

The New Binocular National Microscope Stand, :
‘With one pair of Eye-pieces, Coneave and Plane Mirrors, Shut-
ter Diaphragm, Stage Foreeps, Glass Plate, and Pliers.

The New Monocular National Microscope Stand, :
With one Eye-piece, Concave and Plane Mirrors, Shutter Dia-
phragm, Stage Forceps, Glass Plate, and Pliers,

The Improved Binocular National Microscope, o e
With Concentrically Rotating Glass Stage, and Swinging Sub-
staxe, fitted with Rack and Pinion, new Fine adjustment, snd
removable Nosepiece, 1-inch (No. 285) and }-inch (No. 295%)
Object-glasses, Two pairs of Eye-pieces(No, 262), Stage Forceps
(No. 227), Condensing Lers on Stand (No. 201), a Glass Plate
with I..reciga and a pair of Pliers—the whole packed in an elegant
French polished ﬂflaﬂhﬂgan}r case, with good brass handle and
lock, and a drawer for the acecessories,

The Improved Monocular National Microscope, . : ;

With Concentrically Rotating Glass Stage, and Swinging Sub-
staze, fitted with Rack and Pinion, new Fine adjustment, and
all the recent improvements, l-inch (No. 295) and #-inch (No,
208%) Object-glasses, Two Eye-pieces (No. 262), Stage Forceps
(No. 227), Condensing Lens on Stand (No. 201), Glass Plate with
Ledge and Pliers—packed in Mabogany case,with drawer,

The Improved Binocular National Microscope, . . .
With Concentrically Rotating Glass Stage, with Stop for Malt-
wood Finder, and Swinging Sub-stage, fitted with Rack and
Pinion, now Fine Adjustment, and and all the recent improve-
ments: 1-inch (No. 232) and }-inch (No. ©34%) Object-glasses, of
the ** Ideal” Series, Two pairs of Eye-pieces (No. 262), Double
Nose-piece (No. 253), Stage Foreeps (No. 227), Condensing Lens
on Stand (No. 201), and Glass Plate with Ledge and Pliers.—In
Mahogany Case with Drawer,

The Improved Monocular National Microscope, : ;
With Two Eye-pieces, Stand, Object Glasses, and all apparatus
precisely the same as those with No. 275**—in Mahogany casc.

The fméorwetf Binocular National Microscope Stand, . 100 00
With Swinging Sub-stage and all improvements, Two pairs of
Eye-pieces, Diaphragm, Stage Forceps, Glsss Plate and Pliers.

The Improved Monocular National Microscope Stand, TR
With Swinging Sub-stage and all improvements, Two Eye-

pieces, Diaphragm, Stage Forceps, Glass Plate and Pliers.
Mahogany Cabinet for the New National Microscopes, . 1200

i i o i (e i i - 17 50

With Sidecase and Fittings for all Accessories, 230% to 248,

85 00

Th 00

a0 L0

125 00

1G0 00

150 00'

1Z5 00
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HOLMES'S LECTURE ROOM MICROSCOPE.

N, 305,

805. Holmes’s Lecture Room Microscope, stand only as figured, . $15 00

The ** Holmes's Lecture Room Microscope” was originally designed by Dr.
0. W. Holmes, of Boston, for use in his own class. By slight modifications of
his original plan, we have suceeeded in producing the instrument in a somewhat
improved form, and feel assured it exactly fills a long-felt want, combining as
it does a perfect Clazs microscope, with a very excellent and practical stand for
all ordinary table use. Supported on a base of polished walnut by a eolumn of
the same wood (which forms the handle for class use), is a light frame of brass,
bearing upon its upper surface, at an angle most convenient for observation, a
short, split tube, through which the compound body slides with perfect smooth-
ness, forming the coarse adjustment for focus, The fine adjustment is effected
by a micrometer screw and lever beneath the stage. The latter is furnished with
light spring elips, for holding the object, and a revolving diaphragm with differ-
ent-sized openings. The compound body is furnizhed with a first-class eye-piece
(A or B, as desired) ; and the “Society SNerew,” whereby any objective of standard
English or American make can be used on it. A coal-oil lamp on adjustable
stand, firmly secured to the base of the instrument, furnishes the illaumination.
For transparent objects, the light from the edge or width of the flame is allowed
to fall directly upon the object, through the central aperture of the stage. For
opaque objects, the lamp is raised to the top of its stand, and its rays allowed to
fall upon a small concave mirror attached to the brass frame by an universal
joint, whence they are reflected upon the object. The entire height of the in-
strument is about twelve inches, size of base ten by four inches, weight two and
three-quarter pounds,

307 HormEes's LEcTUurRE-RooM MIcrosOPE STAND, the same as 305, with
addition of adjustable mirror for nse by daylight,. . . « $2000



. One Pair of Steel Forceps,

. One Needle-holder, .
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IMPROVED DISSECTING MICROSCOPE.

No. 308,

. Improved Dissecting Single Microscope, . . . . . .

Stand with complete sliding and revolving Stage-plates; One
Arm to carry the lenses, with rack-and-pinion adjustment; Side
Condenser on lengthening arm ; Mirror with complete adjust-
ments; Two single lenses and Two Coddingtons, § and }-inch
focus; the whole packed in a strong Mahogany Case,

ADDITIONAL APPARATUS.

. One Piece of Box-w l;:nd L:‘J\Fe{‘eﬂ w lth ka, : :
. One Gutta-Percha Tray loaded with Lead,
One Piece of Lead and Cork,

* @ L] L] -

Coddington Lens, 1-inch focns, - St . bt .
i *  %-inch focus, 3 " r
i *  }-inch focus, Tl . . . .
Hﬂlﬂer for Glass Slips, . . . . . . .
Two Brass Saucers with Glass Hﬂtm'ns v - i . .
. Two Flat Glasses, . - : - ¢ . % . F
. Two Concave Glasses, -

Two Pairs of Scissors,

Two Knives, Folalle
Two Hooks, s :
Twa ants : . . . .

L] - - - -

L * & L -

L] L - L] - -

#® ® & & & a

L] . = - L) - Ll " L] -
* & ® & @

W L [ ] -

L]
L]
L]
-
L]
L]

- ® - L L

Wooden Tray for hnldmn- Dissecting Instruments a .
. Box for containing additional Apparatus, . :
. All the above Additional Apparatus from Nos. 309—326 lf ﬂrﬂered
at onee, ; . . ‘ . .
Binocular Prisma ami Arm Ihr canj.rlng d1tt.0 3 - - ek Y

63

#4250
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RN ESEREEn=EREsSER

e BO e e D BSOS

e e |
-

40 00
20 0o
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NEW HISTOLOGICAL DISSECTING MICROSCOPE

No. 340,

ONE-THIRD ACTUAL SIZE,
No. PRICE

540, The New Histological Dissecting Microscope, with outfit as de-
seribed below, . : 4 ) i . " - . - : . 525 O

This instrument combines a Compound Microscope with a Single and Dissect-
ing one in a very compact, practical and economiecal form. Thestout immovable
arm carrying the lens when used as a Single Microscope, is so arranged that a
compound body with Eye-piece and draw tube may be attached to its upper sur-
face, whilst beneath it is fitted with the Soeiety Serew, whereby any objective
may he used with it. The Rack-and-Pinion adjustment work so smoothly that
a i-inch objective may be focuzed with the utmost exactness. The Mirror be-
neath the stage is so adjusted upon a swinging arm that it may be turned up
over the stage for the illumination of an opaque object. A revolving diaphragm,
with various sized openings, is attached to the under side of the stage. The ount-
fit consists of a single lens of one-inch focus for dissecting and botanical work,
and an achromatic objective of i-inch focus, the same as furnished with the
Economic Mieroscopes, and one Eye-piece, giving a range of powers, with the
draw tube, of between 200 and 300 diameters, a pair of brass pliers, two dissect-
ing needles in Ebony handles and a glass plate with ledge. The whole packed
in a neat Mahogany ease with lock. Any of the accessories 309 to 326 are an-
plicable to this instrument.

241. The New Histological Dissecting Microscope, with the same out-
fit as with 340, and the addition of the Economic l-inch Objective, 32 00
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CABINET FOR MICROSCOPIC OBJECTS.

No. 466,

ONE-FoURTH AcTUAaL SIizE.



CASES FOR MICROSCOPIC OBJEGTS,

Ko, .
472, PORTABLE HORIZONTAL SLIDE CABINET, in Mahogany, with 12

Trays, to hold 12 doz. Objeets, . .

473, PoRTABLE HORIZONTAL SLIDE C.-tmwm: in Mahuganv. wnh 12
Trays, to hold 6 doz. Objects, . : -

474, PORTABLE HORIZONTATL SLIDE CABINET, lI'l. Mah-::gun}r. 'Wll'-h f;.
Trays, to hold 3 doz. Objects, e o At :

474%, PoRTABLE HORIZONTAL SLIDE CARINET, in Pine with 4 I‘raya,
to hold 2 doz. Objects, . F - : - - z - 3 .

il

Prich.
£8 00
5 00
3 00

100
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No 491.
Na Paice
491. Revolving Table, especially arranged for Microseopie purposes, in
Walnut or Mahogany, with handsome Leather Top, Gilt Border, 850 00
4J2. Revolving Table, the samein construction and sizeas 491, with plain
Eastlake base, and Solid Walnut Top, finished in shellac, . . 2500
4093, Revolving Table with Solid Iron Frame, and Walnut Top, 30 inches
in diameter. Very firm and steady, U LR

No. 495.

493, Walnut-wood Stand, with Leather Top, on Tollers, to carry a
Microscope and Lamp ronndaTable, . . . . . . . 760
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No 601,

No. 615.
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advantagecus use of the Compound Microscope. But it also affords to the seien-
tific inguirer all that is essential to the pursuit of such investizgations as nre host
followed out by the concurrent employment of a Simple and a Compoundd Micr -

scope, the former being most fitted for the preparation, and the latter for twa
examination of many kinds of objects.

THE SCHOOL DISSECTING MICROSCOPE.

No. 651.

851. The School Dissecting Microscope, . . : . . $800

This instrument is the same as The School Microscope, No, 630, with the
addition of two hand rests, as shown in the illustration, which at onece convert
it into a most excellent and couvenient Digsecting Mieroscope. They are at-
tached to the stage by milled heads, and are instantly removed if desired.
The whole, microscope, lenses and hand rests, can be packed in the case, which
measures six by three inches, and two and a quarter inches deep.

The Lenses are of a most excellent quality, the Stand firm and well finished,
and it would seem impossible to improve on this really excellent instrnment,
either in compactness, efliciency or cheapness. The accompaniments are Lue
same as those with No. 6530,
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THE EXCELSIOR POCEET AND DISSECTING MICROSCOPE.

-' ||I|||||I ||||||||| ||||||||”|

I| I
L il |14

652, The Excelsior Microscope, with Three Lenses, . . . . ., 87
653, i - with Two Lenses, . . . - 250
tii4, Set of three hard rubber Slides, with openmgs of different kmda to

serve as linen provers, . . . . 25

The construction and method of using thls M: rmsmpa is ‘FEI'_'F sim ple, and will
be readily understood from an inspmtmn of the engravings. It consists pri-
marily of a small wooden case, the exact size of that shown in the engraving.
To one end of the lid of this ease i: attached one of the ends of the box ; and
when the lid is reversed and turned upside down, it may be slid into the groove
of the case, and then forms a stand for the lenses and glass stage, as shown in
Fig, 652. The lenses and stage are supported by a steel rod, the lower
end of which is hinged to the lid, so that it may be turned down and lie in
a groove provided ﬁur it. When raised into the position shown in the figure, it
is held very securely in place by means of a button ; and this batton also serves
to retain it in the groove when it is turned down. T]'I'H zlass stage, which is fit-
ted into a frame of hard rubher, slides easily on the stem, 50 as to be mdily ad-
justable for foens, while at the same time it may be firmly fixed, by means of a
set-serew, at any desired height, and will then serve as a stage for dissecting
purposes. The frame which holds the lenses fits on the top of the stem. A
mirror is fitted into the case, and is readily adjustable by means of the button
shown on the outside, so that light may be reflected up through the stage when
the objects to be examined are transparvent; and when they are to be viewed by
reflected light, there is a dark ground of bhard rubber, which is also carried by
the stem, and may be turned under the stage, so as to cut off all transmitted
light, Dissecting needles, with neat handles, fit into appropriate grooves,
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THE BOYS' COMPOUND MICROSCOPE.

No. 665. TWwo-THIRDS ACTUAL SIzZE.

655. Bays’ Compound Mieroscope, . SHIOY £2 50

This instrument is a well-made and substantial one, and well adapted to the
stundy of objects requiring rather more power than can be conveniently obtained
with a simple microscope. It will show satisfactorily the larger animaleul® in
pond-water, the seales from a butterfly’s wing, and similar minute objects. The
stand is of polished brass handsomely lacquered, with one eye-piece and onc
object-glass magnifying, when combined, about 40 diameters or 1€00 times. Onc
prepared ohject, two glass slips and a pair of brass forceps, are furnished with
it. and the whole is packed in a ncaf, polished walnut-wood case.

The Rev. Mr. Wood's little book, * The Common Objects of the Microscope™
(No. 1002 of our Catalogue), will be found a most useful and entertaining adjunct
to the instrument. A copy will be mailed to any address for 50 cents, It con-

tains 400 illustrations, printed in colors.
With each Honsehold Microscope, sold at retail, six interesting objects are

furnished without charge.
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THE UNIVERSAL HOUSEHOLD MICROSCOPE.

ONE-HALF ACTUAL SIZE,
N PERICE.

b3, TEE UNivERsan HousEmonp Microscore, with rack and pinion
adjustment of foens, a condensing lens, for the illumination of
opaque objeects, and an Aechromatic object-glass (Triplet) giving
powers from about 30 to 250 diameters, The same fittings accom-
pany it as are furnished with No. 660, and the whole is packed in a
handsome French polished Mahogany case, ol e o« SIZ00

ACHROMATIC OBJECTIVES. (French Manufacture). -

These object-glasses are all triple combinations excepting the first, which is a
doublet ; and are really well corrected lenses, giving a clear, well-lighted field
with excellent definition. They all have the French Serew the same as that of No.
663, but can be fitted with the Socicy Serew for an additional cost of 75 centa each,

764. Achromatiec Objective No. 0, 1-inch, doublet, oy . . . 250
V65, n b e i e o R R R e S e B
Tﬁﬁi 1] (33 13 2! { i i1 i F A 4 s i 3 .I.'ﬂ}
T87. L (T LA i& i e : - & 4 00
m W L1 L33 41 i_ {11 L1 Z . - ' 5 m
769, o - “ 5,4y . I R e L S
m- L e L E. 1‘; i o - - '] - & - 1{' 'm
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DISSECTING AND MOUNTING INSTRUMENTS .&H'D MﬁTERIAIB.

No.

No. T82.

781. Spring Compressor, Nickel-plated, per doz., & a
Wood, per doz., . . g .

TRZ,

784, o Quekett's for taking objects out. of ﬂeep hut..,lm,
785, o Bull-nose, . S A . - .
TEh.: ,utling,, v L R R P
7BE®, opening by pressure, - L :
787. E Steel Nickel-plated, straizht, 4 mnhes lnnm .
TE8, . 4 < curved, 4 ok

739. L1 ik LT (11 4 b

790, ¢ z o straight, 4 i

791, Secissors for dissecting, straight blades, very delieate, .
702, L b blades eurved on the flat, :
793, B - elbow blades, . 5 : .
T4, L) L o e very strong, -
795, 2 » with spring, exceedingly delicate,
706, Needle-holder, for Dissecting Needles. TFig. 1, . :
797, ak for d1ss£:clnng, strmghl: pmnt ehﬂﬂj* h:mr_!le &
798, i " hook . -
798%, *  hook for dissecting double points. F1g. T
795w, o L L triple i LR A

L1

No. 7867 3
783. Forceps, brass, 3 inches long, . .

799. Knives, for dissecting, Figs. 5to 18, each, . . .

vErjr delieate,
ki L1

S e e el e e e e b BD RS
seausShggggsssszsey
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Mo, 780, No. 790,

Nos. TI6-99,
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No.
B0, Cask oF DissecTING INSTRUMENTS, containing 1 pair forceps (788),

1 pair scissors (793), £ dissecting Knives (799), 2 needle-holders

(796), with needles, . ‘ " . " .

B, UAsSE oF DISSECTING I“T&TRTJ’METTH containing l pmr fnruepa {fET |

1 pair ditto (789), 1 pair seissors (792), 1 pair ditto (793), 3 disseeting

knives (799), 2 needle-holders (796), with needles, 1 Valentine's

knife (803), . Z g ; . = = A g : | s

802. Dr. RANVIER'S ** NECESSAIRE,” . . . -

This indispensable little piece of apparatus, “hlt‘]l is in use in all
the Hospitals of Paris, and by most Microscopists there, consists
of a cireular base of polished wood, in which are arranged six re-
sgent bottles, with ground eapillary-tube stoppers, the whole
covered with a low bell-glass, to exclude dust,

B3, KxIFE, VALENTINE'S, for cutting sections of soft tissues, i .

Nos. B04-806.
804, KXIFE, for use with section eutters, Nos, 808 to0 811, in Morocco case,
805, Kx1FE, for use with section cutters, heavy blade, in Morozco case,
These knives are made specially for us, and are guaranteed to be of
the very first quality. Bach is ground flat on ene side and hollow
on the other, and ecan be furnished to cut toward or from the
operator as desired.

Nos. BOT-809,

BO7. DR. SEILER'S SECTION-KNIFE AND CARRIER, adapted to any Micro-
tome of the style of 808% or 809, By use of this the largest and
thinnest seetions, absolutely even in thickness, may beent, . .

%07%# DR, SEILER'S SECTION-KNIFE AND CARRIER, for use with No. 810
in both its forms, . .

808, SEcTION CUTTER, Dr. RBn‘li’lEl‘ s pnttern “ ith glm top, and hmding
screw for holding wood and other hard substances, . . .

808 8EcTION CUTTER, the same as No. 808, with the addition of a Blamp
for fastening to table, . . .

808, SecTtioN CUTTER, Army Medical Mnseum 1mttern 1illrll':ht gla.aatup.
and clamp for ihsmm:iﬂ' totable, .. & @« e DD RS

15 00
4

6 50

e
23

13 60
15 00
7 00

8 00
10 00
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?' HH";,_

Wi~
No. BL*,

No, ; FTRICE.
810%, Tavyror’'s FREEZING MIicroToME, Complete with Rubber Tubing, $£16.00

This instrument, the device of Mr. Thomas Taylor, Microscopist of the Depart-
ment of Agriculture, al Washington (and by him patented), is designed to effect
the rapid freezing of tissues for sectioning, without the fatigue er expense attend-
ant upon the use of an atomizer for the same purpose. It is extremely simple
in construction, eannot get out of order, and is always ready for use wherever
a block of ice and some salt ean be procured.

Its general design is the same as that of the preceding instrument No. 810.
As in that form, the Microtome is a double one, equally adapted to imbedding
or freezing, The lower, or imbedding instrument is the same as that of our No.
809, to which is added a second table precisely the same as in No. 810, through
which a brass topped Chamber is advanced by fhe same Micrometer serew., To
this Chamber are attached supply and discharge tubes; the latter being slightly
smaller than the former, and prolonered inside the chamber to within ith of an
inch of its top, insures the same being kept constantly full of the freezing fluid.
The latter is the product of the melfing of chopped or shaved ice and coarse =alt,
and is supplied to the large tube of the freezing ehamber, by means of a syphon -
rubber tube leading to the vessel containing the same, The discharge is by
means of another rubber tube, and the flow can be regulated at pleasure by nip-
ping the discharge tube with an ordinary spring clothes pin.

Having arranged with Mr. Taylor for the manufacture and sale of this Micro-
tone, we are prepared to furnish it made at our own works and guaranteed to be
of the best workmanship and finish, Mr. Taylor's device is simply the method
of freezing by the flow of melting ice through the chamber. All other portions
of the instrument are precisely the same as those in our Microtone No. 810, so
well and favorably known to Microscopists everywhere,
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Mo. 811
Mo, PRICE.

£11. SEcTioN CuTTER (Rutherford’'s Microtome), Army Medical Mu-
seum pattern, large size, with ice-box for freezing, . . . §15 60

No, 812%,
812, SEctiox CUTTER, pattern of M. Rivet, in wood, with knife, . - T &0
8124, i oz - SR TV in brass, with Micrometer 15 00
Serew and Knife, . - -

813, INTECTING SYRINGE, of brass, ﬁnes{: qualltv -’s -0Z, eapamt}r, with ft:-ur

pipes and stop-cock, in fine Moroceo case, - P~
814, INTECTING SYRINGE, the same as 8§13, of 1-oz. capacity, . : . 10 00
Bl4%, " A L nE 2-02. e ¢ e RETEIRHN
815, Turx-TABLE, with Walmsley's centering adjustment, . . . 4 00



=T

R. & J. BECK, PHILADELPHIA,

o e e

IL
’t

L (] i =i o e

.
e
el

—
——————————
R ————

|
|
|

89



90 R. & J. BECK, PHILADELPHIA.

£n
B

angEs

No., 874.



R. & J. BECK, PHILADELPHIA, 01

No. PRICE,
816. TurN-TABLE, Shadbolt's, S T T R
3 “  Sidle's "f'mlg'rﬁss » aelf*opntprmg, o e gty BRI
g18. “  Cox's improved self-centering, for all Slides, . 6o

Blgs, ¢ *  Beck’s " New Spring,” self-centering for all slides,

and with elamp for attaching to edge of a table or shelf: recom-
mended as being the most perfect Turn-table as yet produced, , 7 00

No. 819.

819. Brass TaBLe, with folding legs and lamp, for mounting with
balsam, . S L T R e
819%,Brass TABLE AND LAMP small sme T L N R e [

Nao. H‘ﬂ
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Ko. PRICE
852, Glyeerine, Camphorated, for mounting fresh-water algae, per bottle, . 25
553, 2 Jelly, : ; s = . : : ‘ ; F : 5l
8534, Deane's Medium, . . ' . . - - - - - : 45
855, Farrant's Medium, . . i i e R - : G0
836, Absolute Aleohol, (Dr. Squl‘bb‘a} s - . - - - . 25
857. Benzole, Pure, . . . ‘ 5 - . . - . . 25
8538, Brunswick Black, . r : . . i . . . . 5 25
839, Asphalte, . i : . . . . . . - . . F 25
800, Gold-Size, . . . - . - a . i . . - 25

o flm i|”| -

Ho. 869, No. BT No. 86L

861. Marine Glue, ¢ . : . ; A ey ]'mr bottle, . 35
861%. Liquid Marine Glue . - . - - : - K¢ - a0
562, Oil of Cloves, - - . - - . . it £t . 5
863. Bell's Cement, . . n B : " e . 50
863* Brown's Transparent Huhher {sement, - - . £ . 35
864, White Zine Cement, . s i i i L A - 50

865. Punches, various sizes, § inch m 1 inLI] : 4
865% Iumwd Punch for entting cells from Sheet Wax,
866. Instrument for cutting cireles of thin glass, in case,
BB67. Glaziers’ Diamonds, from - - -
868, Writing Diamonds, best quality maﬂe E:.ll:h P

. each, 50 to 1 50
MRS
R T
. 4C0to10 00
PRI SN

No, B,

No. 868,
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No, 8§72, No. 872.» No. 874

Ho. PricR
869, Capped Bottles for containine finid nsed in mounting o‘bjet:ta, am:h 50
870, Dmppmg‘ *  with glass bulb stwopper, . A F ol s 25
K7l. # . * rubbertop * 1t g o 30
#72, Small Collecting Bottles, PR PBI' dman 30 to 1 (0
%72, *Capillary Bottles, amh, hd

«73. Wright's Diatom Cﬂllﬂf;ﬁﬁg Bﬂtﬂﬁ, ﬁnmpleta in ms,a, a A
#£74. MovxriNg CABINET, as arranged by Mr. Walinsley ; containing 6
compressors, wood (782), 6 ditto Nickel-Plated (781), Steel Foreeps
(788), Secissors (793), Knife (799), Needles (797 and 798), Turn-table
{816), Brass Table and Lamp (819*%), § gross slips (821), % oz. assorted
Bquares and Cireles (836 and 839), 1 doz. Hard-Rubber Cells (830),
1 doz. Block-tin Cells (829), 3 Watch-glasses (841), Dropping Tube
(842), Tube of Balsam (847), Damar (850) or Balsam (849), Glycerine
{851), Glyeerine Jelly (853), Hematoxylon (877), Brunswick Black
(858), Gold-size (860), Oil of Cloves (862), White Zine Cement (864),
Dropping-bottle (871), 1 Nest of Saucers (875), wide-mouth Glass Jar
for Solutions, 2 Camel’s-Hair Brushes in long handles. The whole
packed in a polished mahogany cabinet with lock, . . . &30
875, Porcelain Saucers, in nests of 5 with eover, all fitting, dast ﬂght.
The mast nsetul of all articles in at:a.lnjng tiszues and soaking in
oil of cloves, (two sizes), - . » i a 60 and 8
. Iot-water Drying Case, for drying tlEE!l'l'Eﬂ ami hardening Balsam
mountings, made enhral:,r of heavy Planished Uupper, will harden
twelve dozen specimens at onece, . - s 4 a1k

. STAINING AND INJECTING FLU[DB,E[IL

=
=

i77. Heematoxylon, - . =+« « s s s « s« porboitls, 25
878. AmmoniaCarmine, . .+ + s« &+ =& a = i 25
HTEL Borax " G e L e T T 25

. Carmine Red, . : o U R I 35
551 Dir. ‘.‘."n-mlwar&‘s Violet Lnrmme, - - - - e K a5
832. Methyl Aniline, Gveen, . . . . .+ & L 25
ag3, Magenta “  Red, S+ R g e 25
i34, Blue A . - . . - . . Kt b 5
#35. Eosin, : . . . * o 25
HETHN Osmie Acid, 4 0z in gla.'as ﬂapsule O
487, Piero Carmine, T i per bottle, 25
488, Sulphindigotate of Eudn., (I}r Eeﬂer P TRV e S o 25
880, Carmine Injecting, Gelatine, (Dr. Seiler’s,) . . i - 100

One oz. of this Gelatine dissolved in ten oz. ufﬂlsﬁlleﬂ water forms
an admirable Injecting Fluid.
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behavior of the objects beneath it, the mind is charmed with the simplicity of the
means by which their motions are controlled.
Blood or other fluid inclosed in the cells remains in good condition for exami-

nation for several days, and changes undergoing in the fluid can be examined,

No. 897.

807. Holman’s Syphon Slide, complete, with Flexible Tubes and Glass
Cover, but without Bottles, « .+ « « « « o+ « o« $00

This is a modification of the * LiFE” and * CURRENT "' slides, whereby living
objects of suitable size and habits can be retained under observation uninter-
ruptedly for days or even weeks, A current of water, or other fluid, is made to
flow continuously through the chamber containing the object, so that the pro-
cesses of respiration, cirenlation, digestion and nutrition, the phenomena of
inflammation, and the effects of some classes of poisons, may be studied at
leisure and under perfectly natural or entirely controllable conditions. The
habits of life of small aguatie animals are similarly brought within reach of our
nbservations. For use with the Magie Lantern, in projecting the images of
living objects upon the sereen, this apparatus is absolutely perfect—the flow of
fresh water through the chamber being so constant that its inmates are entirely
free from inconvenience during the most protracted exhibition,

The following deseription of the SyrHoN SLIDE will render its construction
and use quite clear. In a slip of thick plate glass, a chamber is excavated simi-
lar to that in the LiFe Snipe. In each end of this chamber are fine perforations,
too small to permit the escape of the animal under view, but sufficient to main-
tain a flow of water, These openings merge into tubular mouths, to each of
which is attached a tightly-fitting elastic tube: one of these communicates with
the reservoir of water,whilst the other acts as an escape-conduit. The position of
the slide, when in use, must be slightly above the level of the reservoir, while
the escape-tube must rest below the same, thus insuring a veritable syphon
action in the apparatus; a constant flow of water being secured in connection
with the required atmospheric pressure for the retention of the cover on the
slide. It is not necessary to have bottles specially fitted for use with this appa-
ratus; any vessel capable of holding water will answer, it being only necesary
to insert the end of one tube in the reservoir, and by gently sucking at the end
of the other establish a flow of the water, which will continue so long as the
reservoir contains any.
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sos. Holman's Syphon Animalcule Cage, complete, with flexible tubes, $4 50

No. 898. o
This new device of Mr. Holman's consists simply of an Animalenle Cage of the
largest size, (No. 167 of this Catalogue,) to which is attached a pair ofiflexible
rubber tubes, as shown in the illustration, which act as a syphon, and give the

device a special value as a moist chamber for studying growing fungi and other
minute and delicate plants without disturbing them.

No. 809,
- 300, Holman's New Parallel Compressor, ShE i osa el

This Compressor is arranged differently from all other ﬂﬂ?‘lﬂﬂﬂ of the kind in
having the thin mv&nng-glass fized and i¥mmovable, whilst compression of the
cell-contents is effected by moving the lower plate of glass, which is done by
means of a milled-head and spiral spring. The lower plate is so arranged as to
swing out laterally from beneath the cover, thus allowing both to be readily
cleansed,

LLLIB

900, Beck’s New Hard Rubber Zoophyte Trough, . . . . . 800

This new Trough is so neat, convenient and free from faults that it cannot fail
to be used with pleasure. Two plates of glass are separated by a half ring of soft
rubber (of any desired thickness), and clamped together by two plates of hard
rubber held in position by three binding screws, and cut away toshow the objects,
as in the.illustration. Any thickness of glass can be used with this device, and
the same can be easily taken out for cleansing, or replaced if broken, and the

thickness of the eell can be varied indefinitely by using different thicknesses of
sheet. rubber between the glasses.
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FIDDIAN'S MICROSCOPE ILLUMINATOR.

LAMEP WHEN
PACKED IN CASE,

EXTERIOR OF
CASF,

No. PrICE.
925. Fipprax's MicroscoPE ILLUMINATOR, nickel plated, . « «+ 3500

This very convenient and useful Lamp has been designed to combine the
qualities of other Microscope Lamps, together with greater portability, the
whole fitting into a brass tubular box, the exterior of which is covered with
moroceo leather, the lid forming the stand of the Lamp. The metallie chimney
being telescopie, occupies a very small compass; the condenser fits into the cell
in front. The reservoir is of brass, and will eontain sufficient petroleum for six
hours’ consumption. The entire Lamp fitting into the case from the top, escape
of the oil is prevented.

In trimming the Lamp care should bhe taken that the wick is perfeetly dry,
and the petroleum of good quality; also that none of the oil gets upon the
motallie chimney or reservoir, or a bad smell will' be given off until the oil is
burnt away.

In using the Lamp it will be found convenient to slightly ineline it, so as to

bring the broad surfuce of the flame more parallel with the
surface of the mirror of the Microscope.

When it is necessary to re-line the chimney, serew off’ the
sliding portion, wash out the old lining, and recoat it with
superfine Plaster of Paris, When dry it will be found ready
for use—a few minutes will be found sufficient to do this.

Size of Casc:— Height, 6 tnches; Diameter 3 inches.

=

<o, PrICE,
029, Becr's MicroscoPE LaMp, This very portable,

simple, and cheap lamp, is arranged to carry

the flame at any desired height above the table,

thus adapting it to the use of all sizes of Micro-

scopes. The shade is of paper, enamelled green

on the exterior, affording full "protection to the

eyes, and emitting no heat, The base is heavy,

and the lamp perfectly steady at any height, . 6 50
930, GERMAN SrupENT LavMp. Brass, . . . 500
931. i £ 2 Nickel-plated, . 6 Co

=
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FASOLDTS' BANDS OF TEST LINES.

These superb rulings are believed to be superior to any ever made, and since
the death of M, Nobert, are the only ones that can be depended upon for aceu-
racy and uniformity of spacing. They are ruled on thin glass and mounted in
brass frames 3x1 inches,

No. PRICE.
975. 18 Bands, 5,000 to 120,000 to the inech, . . . .+ . $1500
976, 27 - 5000 250,000 ' = - -, . - ¢ 25 00
977. 36 . 5,000 % 500,000 '+ L - . - - - 50 00
78, 41 i 5,000 ** 1,000,000 * L . . . - - 100 10
950, 19 ke 100 = 6,000 * * Millimetre, - g : 18 00

DOUBLE STAINED VEGETABLE TISSUES.

These very beautiful and instructive preparations, by our Mr. Walmsley,
comprise a great variety of Tissues, Sections of Stems, Roots, Leaves, Seeds,
ete., stained by his own processes, and mounted in the best manner. They will
be found far superior to any similar preparations ever before offered for sale, and
are worthy of a place in the Cabinet of every Microscopist, They range in price
from 30 cents to $1.00, according to variety, difficulty of preparation, and per- .
fection of staining.

SERIES OF POPULAR OBJECTS.

30 cer:ts each, $3.00 per dozen, 86.00 for two dozen in box,

8ix dozen, in handsome mahogany case with twelve trays and lock, . $£20 00

In order to meet the demand for objects of a popular character, at very low
prices, we have prepared under Mr., Walmsley's supervision, a very large vari-
ety of beautiful, interesting and wvaluable subjects, at the above cheap rates,
These comprise about one hundred varieties of Diatoms, many species of
Alge, Marine and Fresh-water ; Foramnifera, Polyecistina, Spicules of Synapta,
Gorgonia and Sponges, insect parts in immense variety—opaque and transpar-
ent—some whole insects, vegetable preparations of every kind, ineluding some
Double Stainings, in short, a wonderful variety of objects deservedly popular.
They are all clean, neatly mounted and correctly named, and though not selected
as those named in the foregoing lists, many of them will be found fully equal
in all particulars to the more expensive ones. An assortment will be sent on
selection, the same as the others,

SERIES OF HOUSEHOLD OBJECTS.
Slides 28x3 inch, 18 cents each. $2.00 per dozen,

This series of objects comprises most of the subjects named in the Popular
Series, mounted on small slides of the French size, and are especially adapted
to examination with the smaller and cheaper Microscopes. They are all good
and clean, and being exceedingly cheap, a considerable assortment can be had
for very little outlay. Every young person will appreciate their beauty and the
instruction to be derived from their eareful examination.

Our Complete Classified list of Ohjects in every Department of Nafural Seience,
is o issued in a separate pamphlet of 32 pages, which will be mailed on applica-
tion, fto any address in the world, free.
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PRISMS.

N,

1235, Solid Flint Glass Prisms, 3 inches long. each, . . ' . .
lm i L 4 i it L ;
1237, i L 5 i '

I.E:E- L & G e L] - Ll Ll ¥ L
1239, o 5 7 i 3 . . . .
1249. L1 L1 8 £k L1} - . e -

READING AND PICTURE GLASSES,

1324, Reading Glass, oxidized metal frame, doubleconvex lens, 2in. diam.,

1325. Reading Glass, oxidized metal frame, double convex lens, 2} inches
diameter, . . . . » -

1327. Reading Glass, oxidized metal frame, dnuhlﬂ convex Iﬂns 31 mcheq
diameter, -

1329, Reading Gla.ss uxidlzed metal fmme duuble convex lens -1} im,hes
diameter, -

1330. Reading Glass gilt metal frame hrnr;l; ha:ndle one L'En::-uhlﬂ convex
lens, 2} inches diameter, :

1331, Raadmg Glass, gilt metal frame, ivory handle, cluuhle CONvex lens
4 inches diameter, - :

1332, Reading Glass, black metal fra,ma* wmd hamlla ﬂﬂ'l;ll}lﬁ COnvex
lens, 3 inches long by 1} inches wide,

1333, Rﬂadjng Grlass, black metal frame, wo::d ]Jan(lle duuhle convex
lens, 4 inches luug by 2 inches wit]e, P ) =

1334, Picture Glasses, wood frame and handle, double convex lens 5
inches dmmctcr, : ¢ . . - : o - k 5

1335. Picture Glasses, wood frame and hau:llc double convex lens 6
inches diameter, . - : : - - . 5

DOUBLE CYLINDRICAL READING GLASSES.

103

PrICE
§ 50

P
ZR2E2

1 00

175

300

225

4 00

125

2 00

4 0D

GRLY

These entirely new and very superior Reading Glasses are made of a double
nylindrical lens, with its axes erossing at right angles, giving an entirely flat
field free from chromatic or spherical aberration, reading to the extreme
edge. Their great superiority to the old form of double convex lenses is appa-

rent at a glance,

1340. Reading Glass, double eylindrieal, German silver frame, black
handle, 2x3 inches, - - - - - - . . . .
1341, Reading Glass, double cylindrical, German silver frame, black
handle, 2/:x3} inches, . - - - . . . . - .
1342, Reading Glass, double cylindrical, German silver frame, black
handle, 2{;x3% inches, . - - S e S e R
1343. Reading Glass, double cylindrical, German silver frame, black
handle, 2§x41 inches, . . - . - . . - . .
1344, Reading Glass, double cylindrical, German silver frame, black
haﬂd]ﬂ, Eﬁxﬁ iﬂﬂh&ﬂ, L - L] L] L] L] - - - L]
1345. Reading Glass, double eylindrical, German silver frame, ivory
handle, 2x3 inches, ol ‘ i e T, s
1346, Reading Glass, double cylindrical, German silver frame, ivory
handle, 2/4x3} inches, ., . . . . . . e . .
1347. Reading Glass, double cylindrical, German silver frame, ivory
handla' ﬂﬁﬂi iﬂﬂhea.. L] - Ll - L] - L [ ] L Ll

82 50
3 &0
4 5
o ol
6 50
4 00
a 00

6 00
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Nos. 1340 to 1350,
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No. 1388,
No. 1389,
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ASTRONOMICAL TELESCOPES,

There are few instruments which yield more pleasure and instruction than
the Telescope. Even asmall instroment of only an inch and a half or two
inches aperture will serve excellently well to supply profitable amusement to
those who know how to apply its powers, Indeed, a well constructed A chromatie
of two to three inches aperture will not merely afford amusement and in-
struction—it may be made to do useful work. It isof this class of Telescopes
that we now propose to briefly speak, as we sell only those with 4 chromatie
object glasses,

The false colocing of the image produced by a single lens is due to Chromatic
Aberration. The pencil of light proceeding from a point, converges not to one
point, but to a shorl line of varying color, Thus a series of colored images is
formed, at different distances from the object-glass. So that if a screen were
placed to receive the mean image in focus, a colored fringe due to the other
images (out of focus, and therefore too large) would surround the mean image.
Happily it becomes possible to correct the chromatic aberration of one glass by
superadding that of another, and thus we have the Achromatic Objective. This
is effected by combining a convex lens of Crown glass with a coneave lens of
flint glass, the convex lens being placed nearest to the object. A little color still
remains, but not enough to interfere serionsly with the distinetness of the image.

But even if the image formed by the object-glass were perfect, if viewed
through a single convex lens of short focus, it would appear eurved, indistinet,
eolored and also distorted, because viewed by peneils of light which'do not pass
through the centre of the eye-glass, These effects are removed by using an eye-
picce, consisting of fwo lenses instead of a single one. Two forms are employed.
The first is Huyghen’'s, also called a negative eye-piece, becanse a real image is
formed behind the field-glass (the lens which lies nearest to the object-glass).
The second form is Ramsden’s, also called the positive eye-piece, becanse the
real image formed by the object-glasas lies in front of the field-glass. The
lenses are usually plano-convex, the convexities being turned towards the
object-glass in the negative eye-piece, and towards each other in the positive.
The negative form is used in all observations requiring distinet vision only,
whilst the positive is used for micrometrical measnrements.

For the instruments described in the following list the ordinary mountings
on pillar and elaw stand, or wooden tripod are sufficiently steady and convenient.
The larger and more elaborate Telescopes requiring Equatorial mountings will
be found deseribed and illustrated forther on among those of our own manufac-
ture. Those from Nos. 1400 to 1421 are made by Bardom of Paris, especially for
us, and bear our name and guarantee in addition to those of the famous maker.

An equatorially mounted telescope can be directed by means of the cireles to
any celestial object whose right ascension and declination are known. On the
other hand, to bring an object into the field of view of an alt-azimuth, it is neces-
sary, either that the object itself should be visible to the naked eye, or else that
its position should be pretty accurately learned from the star maps, so that it
“inay be picked up by the alt-azimuth after a little searching. A small telescope,
called a finder, should be attached to all telescopes from the three-inch up,
intended for general observation. The finder has a large field of view, and is
adjusted so as to have its axis parallel to that of the large telescope. Thus a star
brought to the centre of the large field of the finder (indiecated by the
_ intersection of cross lines placed at the focas of the eye-glass), is at, or very
near, the centre of the smaller field of the large telescope.

The Object-glass should be kept as free as possible from dirt, damp, or dust,
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ASTRONOMICAL AND TERRESTRIAL TELESCOPES,

By BarpovU, PARIS,

ACHROMATIC REFRACTORS.

No. 1399+ to 1404 without Finder, No. 1399% to 1404 with Finder.
No, 3 PRrICE.
12000, Aehromatic Telescope, . \ ; : . § 50 00

Body and Movements of highly tinished brass, with Rack and
Pinion adjustment of focus, Object-glass 2 inches in diameter,
One Terrestrial and One Celestial Eye-piece with Sun-glass,
powers 35 and 70; packed in a strong Walnut wood case, with
lock and key. The Telescope is mounted upon a firm Tripod
Stand of Mahogany, with prompt altitnde and azimuth move-
ments, and arrangement for setting at any desired height for
convenient observation.

1400, Achromatic Telescope, T e e il L
Body and Mounting precisely the same as the foregoing. Object-
glass 24 inches in diameter, One Terrestrial and One Celestial
Eye-piece, with Sun Glass; powers 35 and 80; in Walnut case,

60 00
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No. Price.
1405, Achromatic Telescope, . : : } A i . $150 00
Body of finely finished brass, mounted on a solid pillar of the
same material with elaw feet, focal and altitude adjustments by
Back and Pinion, the connecting rod of the latter entively pre-
venting all usual vibrations, making the instrument very
steady ; azimuth adjustment by turning on a smoothly finished
plate, Object-glass three inches in diameter: two Terrestrial
Eye-pieces, powers 50 and 68, and Two Celestial ditto, powers75
and 150, with Sun-glasses, The whole packed in astrong Walnut
wood case, with lock. A firm Mahogany Tripod, for out=dioor

use, accompanies this Telescopeas shown in the illustration,

b A

No. 1409—11. | No. my_ly(

1406. Achromatic Telescope, . . . : . 250 00
Body and Mounting and all movements precisely the same as
in 1405, Object-glass 8% inches in diameter, Two Terrestrial
Eye-pieces, powers 60 and 80, and Two Celestial ditto, pawers
100 and 175, with Sun-glasses; in Walnut wood case, with lock,
and with firm Mahogany Tripod.
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No. PricE.
3} inches in diameter, two Terrestial Eye-pieces with powers of
60 and 80, and two Celestial ditto, with powers of 100 and 175, with
Sun-glasses. In Walnut wood ease with lock.

1411+, Achromatic Telescops, . . . . . . . §5000
Body, stand and all appliances the same as the preceding. Ob-
Jject glass 4 inches in diameter, two Terrestial Eye-pieces, powers
70 and 90, and three Celestial ditto, powers 110, 145 and 255, with
Sun-glaszes, In Walnut wood ease with lock.

-

A.  Achromatic Finder, . e 18 00
Fine Brass mounting, with Cross ‘eres, a{lapted m Teleﬂcupeﬁ
1469-10 and 1409®-10%,

B. Achromatic Finder, . : ; 25 00

Fine Brass mounting, with Cross W:rea, adaptred tu Telescopes
1411 and 1411%,

1414-15. 1412-13. 1416-17.

1412, Achromatic Telescope, . 80 00
In this instrument and those immeﬁmtely fnllnwing, whﬂst tha
optical portions are First Class, the mountings have been specially
designed and constructed to combine excellence of workmanship
with great moderation in price. 1412 has metallic bady with
Rack and Pinion adjustment of foeus, with vertical and horizon-
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Nos, 1418-19.

No. PRICE.
1420, Equatorial Reflecting Telescope, < BCCNINEOS 0 Rhan B
With Finder, Glass Parabolic Silvered Mirror 6} inches in
diameter, declination ecircle 8 inches in diameter, hour cirele
14} inches ditto, Four Eye-pieces, giving powers from 60 to 300

times.
1421. Equatorial Reflecting Telescope, . . . . . 1800 00
With Finder, Glass Parobolic Silvered Mirror 8 inches in diam-
eter, declination eirele 13 inches in diameter, hour circle 18}
inches ditto, Four Eye-pieces, powers from 65 to 400 times,
Driving Clock for the above, . : : : ;
These Telescopes are only Imported To Order.
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ACHROMATIC MARINE AND FIELD GLASSES.

These Glasses are designated according to the diameter of the Object-glasses
in French lines, as follows:
11 Lines are equal to 1 inch.

% -5 14 inches.
'L_-} [T 19 ]1:.{_." wk
iy L T
19 iy
o = i3 $4 38
AL . 2
26 1 (13 ;—'15.;; [

They are all eonstructed with six lenses, unless the confrary is specially
stated, and are invariably well corrected and adapted to all visions.

1500-1502,

Ko. Price.
1500. Binocular Horizon Sweep, in solid Leather sling case, . . #3500

This glass has been expressly designed and constructed at our own works, for
vachting purposes, and to meet the requirements of Captains, The framework,
which is of brass, bronzed, and covered with strongly-stitched leather, is made
very strong. The Achromatic Object-glasses are carefully eorrected, and the
Eye-pieces are arranged so as to give the maximum amount of light, thus ren-
dering it especially useful in fogey weather or during twilight. The solid
Leather case1s of the very best make.
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Ko, ;

1501. Lemaire's U. 8. Army Signal Service Marine or Field Glass,
metal body, covered with Turkey Moroeco, Sun-shades to
extend over the Object-glasses, and heavy Leather case, with
strap ; very superior.

Objeet-glasses, 19 lines in diameter, . . SRPE .
11 21 1] wk - 1 . e =
ie 24 L 1] e . ) £ i i
iR 25 L [T

1502, Bardou's U, 8. Army Signal Service Marine or Field Glass, body
covered with Turkey Moroceo, Sun-shades to extend over the
Object-glasses, in fine Leather case, with strap; the best articls
made, This glass bears our own trade-mark, and is made
expressly for our sales,

Object-glasses, 19 lines in diameter, 5 : P :
& -I-}l hk ik H = g = =
L1 E_I: b L] - . - . -

L Eﬁ 13 (13 % = . - g

1503. Bardou’s U. 8. Army Signal Service Marine or Field Glass, the

same as 1502, with addition of a hinge adjustment for varying
distance between the eyes, in stiff Leather ease, with strap.

Object-glasses, 19 lines in diameter, - . . + :
L 21 b W i : & s i
LL 24 it i i 5 & i g
i

| % B

—

1504, FreLD Grass, metal body, covered with Moroeeo, S8un-shades to
extend over the Object-glasses, and stifl Leather case, with strap;
an excellent glass,

Object-glasses, 19 lines in diameter, SRR B e
b 21 L1 wk & % z g :
LT 24 L] L1 ; - o

L 26 (11 1] i i 4 : :

1506. BixocULAR GrAss, with three adjustable Eye-pieces of different

powers, Field, Marine or Opera, metal bodies, covered with

finest Turkey Moroceo, Sun-shades to extend over the Object-
glasses, and fine Leather case, with strap.

Object-glasses, 17 lines in diameter, T e
111 l'EI 1 i : = ; . -
L 2 s . . . . ;.

0 a4 LU L i N ‘i & -

125

PRICE.

£13 50
15 O
17 )
18 00

a0 oc

50
11}
00

HEEE

8 00
10 00
11 00
12 00

16 00
15 0
20 00
22 Uu
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No, 1506. No, 1507,

1607. F1ELD GLaAss, Rock Crystal Lenses, double adjustment of focus, so
that, when closed, the instrument can be conveniently earried in
the pocket, in Morocco case, without strap; very powerful, but
small field of view,

Object-glasses, 10 lines in diameter, . . . . . 14 00
i 11 di i 5 - o = e 1“ m
A ]5 - ! - L L ] Ll 1] ]H m
(1] 1?‘ L1 L1 . - s a . m m
THE GEM.

No. 1510,

1510. TaE GEM, Field and Opera Glass, Ohject-glasses 19 lines in diam-
eter, T R R e T
This is the most powerful Glass of its size ever made, combining all the power
and scope of a Field or Race Glass, with the portability and neatness of an
Opera Glass, It is made in the most thorough manner at our own works, and is
furnished either in a stiff Leather case, with sling for field unse, or in a soft

Leather case for the Opera.

1511, Tre GeM, Field and Opera Glass, the same in quality and power

as 1510, but made with telescope tubes, so that packed in case it
occupies a space of only 6 x 2} inches, In Soft Leather Case, . 225 00

1512, Tuae PEarL, Field and Opera Glass, similar to the Gem in style
and case, Object-glasses, 21 lines, T T ol

T
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OPERA GLASSES,

Ko. PRICE.
1515, OPERA Grass, frame work all black, metal bodies covered with
plack leather, in soft Leather case.

Object-glasses, 13 lines in diameter, : 2 ‘ . - $3 50
R 15 . e - 3 . . . 4 00
L IT: - o . - k - ¢ 4 5
o 19 L s . . . & 0w

1516, OPERA GLAss, black metal frames, very substantial, lmu.l:._'fs Cov-
ered with black Moroceo, in qnl‘l: Leather case,

{iject {.;.‘I,EI.S‘S{*H 11 lmv*- in dlunctcl . . g . a 00
15 = " % . . . o ol
A¥ [ " . . . . . 6 00
W = i G 2 : : 3 3 = (10
&L lg 13 [ {9 : . - . 2 E 'Uﬂ
Nos. 1515-1517.
1517. OpErA Grass, black metal frames, bodies covered with eolored
Moroceo in handsome dark ‘111.111:"-1, in soft Leather case.
Object-glasses, 11 lines in diameter, S . . 3 50
i 13 L et i R 4,00
b - e SR M )
= Ly, 0 1% = iy ey i s 5 00
= ey e e oy e R 6 00
...Llllllldll.'.l_;f_ :
No. 1519
1518, OPERA GrLAss, very substantial, black metal frames, bodies cov-
ered with black Moroeco, patented Eye-pieces, readily adjustable
to the vision of the nearest-sighted person as well as to that of
the far-sighted, in soft Leather case.
Object-glasses, 15 lines in diameter, o w e e a0 13K
i 1 17 2 . . . . . 13 50

AS I = . . . . . 15 00
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No.

1519, OrERA Grass, tops and cross-pieces black, tubes and bottom
pieces richly gilt, bodies covered with handsome colored Mo-
roeco, with gilt trimmings top and bottom, very handsome and
excellent glasses; in soft Leather case.

Objeet-glasses, 11 lines in diameter,

[T 13 L1 id Ry g . 5 -
L1} 15 ai ki : i . y i
ik 17 hi i E

ik 19 ik wh

1520, OPERA Grass, for the vest pocket, very small but with a large
clear field of view, black metal frames, bodies covered with black
Morocco with silk sling and in case,

Objeet-glasses, 13 lines in diameter, - . . . .
i 15 111 & o : Ay 5

FPrICE

EEEe®
22ESE

28

Nos. 1325-1527.

Nos. 1580-1536,

1525, OPERA GLAsS, (Lemaire’s), substantial black metal frames, bodies
covered with best black Moroeco leather, in soft Leather case.
Object-glasses, 11 lines in diameter,

& e e s L. ..
. ].E. = L3 L] L] L w L
LT3 17 L ol - i . & .
i 19 L i i ¥

1526, OPERA GLAss, (Lemaire's), substantial black metal frames, bodies
covered with handsome colored Morocco leather of warious
shades, in soft Leather case,

Object-glasses, 11 lines in diameter, . ¥ .

L1 1 ii L1} J : ‘. : =

L 15 L] L ® & L] - -

L 1% ! L L] - - - -

L ].g' £¥ L1 [ - - - Ll

1527, OrErA Gurass, (Lemaire's), tops and cross-pieces black metal,

tubes richly gilt, bodies covered with handsome colored Moroeco
leather of various shades, in soft Leather case,

Objeect-glasses, 11 lines in diameter,

ek
Ei
T

L1

13
15
17
19

(11

(1Y

(1]
ik

L1}

L1
L1

- & & @ =

© =1 o H
ESEESE

C-R R I -
S8E88

S oW~
E8888

i
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No.

1542, OPERA (<LAss, (Lemaire's), tubes and bottoms of metal, richly
gilt, cross-pieces nickel-plated, tops and bodies of rich dark
colored Pearl; very elegant, in soft Leather case,

R. & J. BECK, PHILADELPHIA.

Object-glasses, 13 lines in diameter, . - : " =
= 15 L4 i - = " - -
— ]? e '-‘ L3 L] - - L 3
L 1{' ke - L] Ll Ll L] L]

MNosa, 1540-1545.

1543, OPERA GrLAsS, (Lemaire’s), tops, tubes and cross-pieces all black
metal, bodies of black Pearl; very rich, in soft Leather case,

Object-glasses, 13 lines in diameter, OO e -
s -15 ii s 3 : : . :
£E 17 (13 Ei : . = - 2
i 1-5} L1 LT

1545. OPERA GrAsSs, (Bardon's), tubes and eross-pieces of richly gilt
metal, tops and bodies of the purest white Pearl; the most

elegant glass in the market, in soft Leather case,

Object-glasses, 12 lines in diameter, o il e R
(1 15 L1 L1 = & 5 f =
“ 1:’ ‘* ‘I L - " -
(13 19 is & . * § L

ATLUMINIUM OPERA GLASSES.

PRICE.

1i &0
13 50
15 00

BEESR
2288

The wonderful lightness of this meial admirably adapts it for use in the
frames and bodies of Opera and Field Glasses, no fatigue attending their eon-

tinned use for hours.

1550, OPERA GLAss, ALUMINIUM FRAME, bodies covered with finest
black Calfskin or dark-colored Russia Leather, tops and cross-
pieces black, tubes and milled edges Bright Metal, in soft
Leather case.

Object-glasses, 15 lines in diameter, ' . . . i
“ 1? .‘- o » - - - -
“ 19 l“ "‘ - L] - - -

+{ 21 I' ". L L L ] » -
1551, OPERA GLAass, ALvMINIUM FrAaMmE, bodies covered with finest
black Calfskin, tops, tubes and cross-pieces all Bright Metal,

very handsome; in soft Leather case,

Object-glasses, 15 lines in diameter, . . - . :
‘i 1? i' i' - - L L 3 -
"‘ 19 ii ‘i L2 L] L] - L]

117 21 111 (11 - . - . :

BERE
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MAGNIFIED VIEW OF A SECTION THROUGH THE MIDDLE OF THE EYE. A,
SCLEROTIC COAT; B, CORNEA; I, CRYSTALLINE LENS; K, RETINA;
Fy, CHOROID COAT; D, ENTRANCE OF OPFTIC NERVE.
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The eye is provided with six muscles: two pulling it to the right or left, two
up or down, while the remaining two rotate the ball obliquely, at the same time
drawing it either up or down. Each eyeis provided with its own set of muscles
but these act in unison, thus causing both eyes to be directed simultaneously to
any objeet which we view.

f. The Cornea. This is the transparent front, through which the * color' of
the eye is seen; although it appears clear and structureless, yet under the
miecroscope it shows a complicated structure, The cornea is the first part of
the refractive system of the eye.

m. The Sclerotic coat is the thickest tunie or covering of the eyeball,
and forms the * white’ of the eye. It is a tough, elastic membrane, and is well
calenlated to give form to the organ and protection to the more delicate parts
within,

b. The Irisisathin, muscular curtain which hangs in front of the lens (A), and
serves the purpose of a diaphragm, cutting off all superflous light. It is perfo-
rated in the centre, thus leaving a circular opening known as the * Pupil."
The iris is variously tinted, thus causing the diversity in the * color™ of eyes;
the pupil forms the * black " of the eye. As the iris contracts the pupil be-
comes smaller, and, on the contrary, as the former dilates, the latter en-
larges; this change in size being regulated by the amount and intensity of the
light which passes into the eye—the greater the amount of light, the smaller
the pupil.

g. The Choroid coat is the second tunie of the ball ; it is quite thin, and it is the
vascular coat of the eye, containing hundreds of minute tortuous blood-vessels.
On its inner surface it is covered with a dense layer of black pigment, which
absorbs all light which falls upon it, and thus prevents reflection. In many
animals, as the cat, tiger, ete., a certain portion of the choroid, called the tapetum,
is devoid of this pigment, and has a metallic lustre instead; the reflection of
light from this spot gives rise to the well-known glare of the eyes of these
animals when approached with a light in the dark.

A. The Crystalline Lens is a perfectly transparent, highly refractive body,
shaped like a biconvex lens, with the curve of its posterior surface slightly greater
than that of the front; it is supported between the iris and the vitreous humor.
The lens is capable of having the convexity of its surfaces increased or dimin-
ished by the action of the ciliary muscle (H), which change is of the greatest
importance, since it enables us to “accommodate,” that is, to see far and near
objects equally well.

h. The Ciliary musele is a delicate band of musecnlar tissue, which forms a
complete c;mle, lying just behind the iris. Although small and insignificant in
appearance, it is a very essential part of the eye, as by its action, contracting now
more, then less, the convexity of the lens is increased or diminished according
to the ﬂEEﬂﬂﬂitj‘ of the moment.

B. The Anterior Chamber is the space between the cornea in front, and
the iris and lens behind. It is filled with a clear fluid, known as the agqueous
humor.

C. The Vitreous Humor is a transparent, colorless, gelatinous mass, occupying
the portion of the ball back of the iris; its principal funetion is to aid in bring-
ing rays of light to an accurate focus on the retina, and also to contribute to the
zolidity of the eye.

i. The Retina is the nervous portion of the visual organ, and is the part on
which the pictores of external objects are received, and thence transmitted
through the optic nerve (D), to the brain. Ttis, in health a very delicate, trans-
parent membrane, of a very highly complicated and intricate structure, in which
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very minute nerve fibres from the optic nerve and cells form an important
part.  Not all portions of the retina are equally sensitive, but at one point
only—the macula lufea, or yellow spot, (p), are sharp and distinet images
of objects formed, and, in order to obtain clear images, we instinctively direct
our eyes so that the rays coming from the object fall exaetly on this sensitive
apot.

After having thus briefly considered the structure of the eve, a few remarks
on the part which it plays in producing distinet vision, may not be amiss.

The rays of light coming from any object on this earth are, in reality, diver-
gent, since only rays coming from an infinite distance are parallel ; practically,
however, all rays coming from objects 20 feet or more away may be considered
as parallel; those coming from objects nearer than 20 feet are divergent,

From an optical standpoint, and that one we have chiefly to consider, the eye
iz but a camera obseara or dark ::ham‘tg-:.-r ; in prineiple, just the same as the one
employed by the photographer, The refractive media of the eye—cornea,
aqueous humor, lens and vitreous body—form the lens of the camera; the iris,
the diaphragm ; the interior of the eye, the eamera itself; and the retina, the
sensitized plate. Since the cornea and aqueous humor, and the vitreous humor
are almost identical in refractive power, we can consider the refractive system
of the eye as a simple biconvex lens, Now, glancing at the eut, we see the

course of the rays of light from external distant objects till they fall on the
retina.

DIAGRAM OF NORMAL EYE.

The parallel rays coming from some distant object, fall on the cornea, pass
through the lens and are bent from their course so that they come to a focus on
the retina, where a distinet image is formed, and the visual impression conveyed
to the brain by the optic nerve,

It is evident, that rays coming from an object, say 20 feet away, and those from
an object 20 inches, cannot be brought to a focus at the same point by the same
lens, and so it would be with our eyes had we not the power of inereasing or
diminishing the convexity of our lenses, This change is constantly taking place
without our knowledge, if our eyes be healthy, but that it actnally does take
place is easily proven.

If a piece of netting be held 12 or 14 inches in front of the eyes, and the gaze
be fixed intently on some distant object, as long as this is clearly seen, the
meshes of the netting will be indistinet; while if these be aceurately seen, the
distant object is no longer clearly in view; in other words, in bringing our gaze
from the far to the near object there has been a change in convexity of our lenses,
this being greater for near and less for distant objects.

This power of changing the form of the lens by the action of the ciliary
muscle, is known as the * accommodation,” while that of bringing the rays of
light to a focus on the retina is called the * refraction’” of the eye.
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This alteration in the ecurvature of the lens is shown in the cut, which rep- |
resents a horizontal section of the anterior part of an eye, the left half of the
figure represents the eye when accommodated for distant objects; the right
half, when adjusted for sinall print held as close as possible.

The conditions of the eye which necessitate the use of glasses in order to
obtain perfect vision are either those of imperfect refraction or accommodation.

In regard to the state of the refraction, or of the power of bringing rays of
light to a focus on the retina, all eyes may be classed under one of three heads;
Emmetropic or normal, Myopic or near-sizhted, and Hypermetropic.

THE EMMETROPIC EYE.

EMMETROPIC EYE.

In the Emmefropic or normal Eye, the rays from a distant object are brought
to a focus exactly upon the retina, thus giving a distinet image withoat any
artificial aid.

In order to ascertain whether an eye be mormal in respect to its optieal per-
formance, certain tests are emploved, similar to those given on pages 121-124. A
normal eye should be able Lo distinguish readily the letters of No. X at 10 feet,
orthose of No. XX at 20 feet; this test determines the ** acuity ™ of vision. The
condition of the accommodation must next be tested; this is done by finding
the mearest and farthest points at which type as No. 1 can be distinetiy seen ;
this gives the *'near™ and * far™ points,

The “ far® point remains fixed until about the 45th year, when it gradually
recedes. The ' near’ point, on the contrary, is changing constantly with the
advance of life. A child of 10 years should be able to read No. 1 as close as 2}
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or 3 inches; a man of 21 yvears, at 3} to 4 inches; one of 40 years, at 8 gr 9inches,

while a person of 60 years will not be able to see print closer than 24 or 30
inches,

MYOPIA; OR NEAR SIGHTEDNESS.

MYOricC EYE.

It has already been stated that this defect depends upon the refractive condi-
tion of the eye; it is that condition in which the rays from distant objects come
to a foens in front of the retina, and consequently the latter receives but the
Iluarred and indistinet image of external objects. A glance at the ent will ex-
plain this. Myopia is usually due to an abnormal lengthening of the eyeball,
thus cansing the retina to recede from the point where the rays come to an ae-
eurate foeus, It is a disease which often exists from birth, and is frequently
hereditary ; but, although frequently this condition is present from birth,
and manifests itself in later life, no doubt, many cases are developed by
exeessive use of the eyes at fine * near work,”” such as reading or sewing, before
the eoats of the eye have become fully developed and hardened. Statistics show
that the percentaze of Myopia increases in proportion to intellectual develop-
ment, and, that while it may be quite small in the lowest grades of schools, it
steadily gains in numbers as the course of study becomes higher, until, in the
colleres and universities it reaches a very large percentage,

Among the prolific canses of the development of this disease, is the habit of
reading with the head bent forward and over the book, thus preventing the free
eirculation of the blood, and eansing a congestion of the eyes, which tends still
further te stretch the coats of the perhaps already weakened organ. The
habit of reading with insufficient illumination, or in a reclining posture, is also
mast injariouns.

The popular belief that near-sighted eyes are strong ones is not only absolutely
incorreet, but also most mischievous, since there is no state of the eye which
more urgently demands the use of a proper glass, than does Myopia. Such eyes
instead of being strong, are not only absclutely weak, but they are sick eyes,
and, if the defect be of a high degree, liable to the most serious accidents, which
may result in loss of sight. The danger lies not in the imperfeet vision, but
in the interocular changes which accompany the defect in its higher grades, and
whieh often are progressive.

Myopic eyes are often very prominent ones, seeming too large for their
sockets, Indistinet distant vision, and in reading, holding the print close to the
eyes, are the chief symptoms of this defect,

The treatment of near-sightedness is the use of the proper concave glasses, By
this we hope to attain two objects, The rays are brought to a forus on the
retina, and thus distinet vision is insured ; and, by wearing the proper glasses, the
disease may usunally be arrested. In cases where the defect is slight, the cor-
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recting-glasses can be given by a good optician, eare being taken to select the
weakest eoneave lens with which vision is normal ; where, however, the defect
is high, the advice of an oculist should be sought, who, after eareful measuare-
ment, will prescribe the proper glasses, These, with the strict observance of
the hygienic conditions in regard to posture and illumination, will usually
check the progress of the disease.

HYPERMETROPIA.

HYPEEMETROFPI] EYE.

This defect is dependent on a condition of the eye exactly the reverse of
Myopia. It is the condition in which the rays from distant objects come to a
focus behind the retina. A glance at the eat will explain this condition. Hyper-
metropia is due to a formation of the eye, which is present from birth. Itis
also hereditary, being transmitted through entire families, Hypermetropic
eyes are usually flat and shallow in appearance.

Although present from birth, it is often, unless of a high degree, not mani-
fested until the duties of the school-room begin, and, in the slighter grades, it
may not be noticed until adolescence or middle-life; nevertheless, the defect
has existed all the while, but it has been masked and overcome by the exertions
of the little ciliary muscle. Distinet vision is one of the instinets of our senses,
and our eyes unconsciously adjust themselves so as best to secure it. As
we have before seen, any change of the convexity of the lens is effected by the
action of the eciliary muscle; now, since the focus for the rays falls behind the
retina, the convexity of the lens of the eye must be inereased in order to bring
the focal point on the retina, and hence the little muscle is called upon to do the
work ; but, sinee this eondition of the eye is permanent, so also this muscular
contraction is almost constant while the eyes are employed. Besides this con-
stant exertion, the muscle must also act with vigor enough to give the ordinary
power of accommodation for near objects.

In youth the ciliary muscle is in its greatest vigor, and it then overcomes this
defect even when of considerable degree, but as age advaneces the power of the
musecles diminishes, and then it is that the defect begins to manifest itself,

The boy has passed through school without the slightest cause to suspect
himself the possessor of hypermetropie eyes; college is entered, and increased
study is necessary. After reading for some time, he now experiences a sense
of fatigue about the eyes; he stops and passes his hand across his closed eyes
for a few moments, then resumes his stody; after a few minutes the same is
repeated; in a few months, he is, perhaps, troubled with headaches and pains
across the brow and above the eyes; these themselves feel heavy and ache
after the duties of the day, and so the symptoms progress until a half-hour's
study is purchased at the price of hours of discomfort.

In the higher degrees of Hypermetropia, reading, or other fine work, is
ofter impossible for periods of longer than a few minutes, the page becoming
misty, the letters running into eaci other, and everything appearing blurred.
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The cause of all these symptoms is the overstrain and eventual exhaustion
of the eciliary musele. So long as it is able to accomplish its excessive task,
it overcomes, or rather masks the defect, but as soon as its powers gives out,
the accommodation fails and indistinetness of near objects results, in addition
to which we have the long train of distressing symptoms which arise from
the overstrain; many an obstinate headache has its source in an unrecognized
Hypermetropia!

Since in this state of the eye the focus falls behind the retina, the remedy
is found in a glass which will increase the refractive power of the eye, thus
bringing the focus of the rays of light on the retina: such a result is ob-
tained by the proper conver glass. As, however, the ciliary muscle is able to
mask a certain amount of the defect, even after it has become apparent, the
convex lens which most improves distant vision, will correct but the portion
of the Hypermetropia which is * manifest,” and, indeed, frequently the patient
may reject all convex glasses as failing to improve his distant vision, and yet
be hypermetropic to a considerable degree.

The glass which corrects the manifest defect will often greatly conduce to
the patient’s comfort, yet to select the glass which will correct the entire defect,
the accommodation of the eye must be temporarily suspended by putting the
ciliary muscle at rest by means of a solution of atropia, when the entire defect
becomes apparent and may be carefully measuared by the oeculist.

ASTIGMATISM.

Although this defect is very eommon, yet not until the last few years were ita
frequency and importance fully recognized. Astigmatism is a condition in
which the curvature of the cornea varies in the different meridians. On ex-
amining an ordinary lens we find that all parts of its surface have an equal
curvature, and so it should be in a normal cornea; but in an astizmatic eye
it is not so, since the vertical conrvature differs from the horizontal, thus pro-
duecing asymmetry of the refractive part of the eye, and, as a resulf, rays
falling on such an eye are not all brought to a single focus, but those in one
meridian fall either before or behind the retina, or focal point of the other
meridian, thus causing a confused and indistinet picture of the object viewed.
Astigmatism is either Myopic or Hypermetropic; it may also be * mixed"—
the eye being Myopic in one, and Hypermetropic in another of its meridians,

Yision in astigmatic eyes is usually impaired both for distant and near ob-
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jects, since at no point can a distinet image be obtained ; but the distingnishing
feature of this defect is the fact that certain groups in a series of lines and
cireles, such as represented in the figures on pages 136 and 137, are seen with
more distinctness and blackness than any others, Astigmatism has frequently

been discovered by looking at a clock, it being noticed that when the hands
were at certain figures, say Il and IX they were seen with diffieulty, while
when at VI or XII they were distinctly seen,

In the treatment of Astigmatism, recourse must be had to eylindrical lenses,
as the ordinary lenses would not correct the defect. Since the correcting
glasses for Astigmatie eyes are frequently combinations, these lenses are always
ground aceording to formula to correct the defect of each individual eye, which
can only be determined after careful measurement.

0

PRESBYOPIA.

Presbyopia, * far sight,”” or “old sight,” is an accompaniment of the later
years of life; it is a physiological or natural, not an abnormal change, and
affects all eyes.

This condition depends almost solely upon the failure of the accommeodation,
due to a gradual hardening of the lens and decrease of the power of the
ciliary muscle as age advances, Although this decrease in the power of adjust-
ment for near objects is not noticed until, perhaps, the 40th or 45th year, yet,
from the age of nine or ten, the accommodation is gradually growing weaker,
that is, fine print can no longer be seen as close to the eye as formerly.

As soon as the “ near point” for small type passes beyond 8 inches, we con-
_ sider Presbyopia to have set in.

Diffienlty in reading fine print or in threading the needle at night are among
the first symptoms usually noticed; the page must be held further from the
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directed to the deep-seated cause of the disease, and that loeal means as applied
to the eye can only relieve, not cure.

When the double images are very marked, by wearing a shade or opague
glass over one eye, we obviate this very annoying symptom ; where the images
are but very slightly separated, the temporary use of a proper prismatic glass
will afford relief.

TEST-TYPES,

The following ** Test-Types' will enable persons to give information that will
greatly assist us in supplying glasses suited to their sight :—

The paper should be held with a good light falling upon it: if by daytime, tho
person should place himself with his back to a window ; or if by artifleial light,
with the full illumination falling on the page, but not on the Eyes.

Eaeh eye to be tested separately.

PARTICULARS REQUIRED BEFORE SUPPLYING GLASSES,

What is the exéreme distance in feet and inches at which you can read Test-
Types Nos. 1, 2, 4, 6, 10, 20?

What is the nearest distance in feet and inches at which you can read Test-
Types Nos. 1, 2, 4, 6, 10, 20%

Have you ever used glasses before?

If so, did they make your eyes ache?

Are the Spectacles required for Reading or Walking ?

What is the distance from the centre of one pupil to the centre of the other,
(from A to B, Fig. 11, page 132) ; measure with a tape or rule across the nose,

Is the bridge of the nose prominent or not?
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Ha. PricR
2000, Teg Human Lyesarn, Enlarged Size, the upper portion of
which (containing a microscopical representation of the layers of
the retina,) is to be taken off, when the cornea and iris, the lens
and the vitreous body may be taken out, . T o« 30
2005. Dr. PErrIN'S MopeEL oF THE EYE, for the practice aml study of
the Ophthalmoscope, with twelve colored shells, representing nor-
mal and diseased conditions of the eye, as scen with that instru-
ment. Packed in handsome Moroceco case, . - . . 25 00
2010. LreRREICH'S OPHTHALMOSCOPE, with two convex {'nmlt‘:nmug
lenses, and a series of five lenses of different foci, fitted to an
arm 'hehmd the perforated mirror; in Morocceo case, . . ©00
2012, Dr, KNAPP'S OPHTHALMOSCOPE, with two mirrors, 1} mches in
diameter, with revolving dise containing fifteen lenses, eight
convex from 2 to 48 inches focus and seven coneave from 4 to 48
inches focus, with condensing lens; in Moroeeo ease, . . . 17 50
2014. Beok's IMPROVED ADJUSTING BINOCULAR OPHTHALMOSCOPE, in
fine Morocco Case, « +« s+ = 82 50
2015. LorING'S OPHTHALMOSCOPE, with rnlrmr H inc:hes ln dlnmater and
revolving dise at back containing twelve lenses, six each convex
and coneave, of 3, 5, 8, 12, 18, 35 inches focus; double convex
condensing lens 1} inches in diameter in hard rubber frame; in
Moroeco snap case, o B o, oW SRR SO~ S | )
2016. LoriNGg's OPHTHALMOSCOPE, slmllar in form and size to No, 2015,
with one mirror and one ﬁonr.lenmnfr lens, and a series of ten con-
vex and eleven concave lenses of the Dinptri-:} System, set in a
revolving dise, covered with metal to preserve them from dust, . 17 50
2017. LoriNg’'s OPHTHALMOSCOPE, similar in size and form fo the pre-
ceding, but with two mirrors, two condensing lenses of 2} and 3
inches focus, and three revolving dises eontaining a series of
twenty-three lenses, convex and concave, from 2 to 60 inches
fmﬂﬂ. of the Inch ﬂ]’&ﬁ-&tﬂ. - . . . . . - Eﬂ a0
2017*. LoriNg’s OPHTHALMOSCOPE, the same as 2017, with the aﬂdl-
tion of a rectangular mirror, swung on two plvnts to tilt both
ways to angles of 20° or 25°, which can be readily substituted for

the ordinary cireular mirror; in snap Morocco case, . . « 25 00
2018. LoriNg's NEW OPHTHALMOSCOPE, in Morocco Case, - - . 35 00
This instrument consists of a dise, and a quadrant of a disc carry-

ing the lenses.

The single disc contains sixteen glasses on the metric system, the plus being
numbered in white, and the minus in red. The first row of numbers, or that
just beneath the glass, shows the real value of the glass; the second or inner
row shows the result of the combinations when the quadrant is in position. The
quadrant rotates immediately over the dise and around the same centre, and
contains four glasses, —5—16, and 45416, When it is not used the quadrant is
beneath its cover., The instrument then represents a simple Ophthalmoscope
with sixteen perforations, the series running with an interval of I D, and ex-
tending from I to 7 plus, and from I to 8 minus. This is ample for all ordinary
work, as the interval of I D, is as close as even an expert usually desires, and
can, with a little experience, be used for even very minute discrepancies, For
if in a given case the fundus is seen distinetly with I D and a little to spare,
while 2 D blurs the picture, we know at once that the refraction must be between
the two, or I 5 D. If, however, for any reason we wish to prove this conclusion,
we can bring up 056 D. From this glass we get successive half~dioptic from I fo
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8 plus, and from I to 9 minus. In this way we have, so to speak, a fine and
coarse adjustment, as in the microscope. If the higher numbers are desired,
these are obtained by combinations with those of the quadrant. These progress
regularly up to 16 D, every dioptrie being marked upon the dise; above this, up
to 423 D and —24 D, we have to simply add the glass which comes beneath the
16 D, turning always in the same direction.

The mirror shown in the drawing is the *tilting’ form. If preferred, the
eommon cireular mirror can be employed.

2019. Dr, THOMSON'S AMETROMETER, in MoroccoCase, . . . . $11 00

This instrument, as shown in the illustration, consists of a small fixed gas-jes
A, a second one B, attached to a box C, which slides npon a bar D, the jets con-
nected by a flexible rubber tube G ; the end of the bar F forms a pointer, which,
by elevating or depressing the other end of the bar, can be placed at any part of
the graduated half-cirele E, which is fixed firmly to the thimble H, by which
means the entire instrument can be attached to a common gas-burner, and the
lights regulated by its stop-cock.

The jets having been lighted and turned down into two small flames about 5
mm, in diameter, the patient, placed 5 metres away, is directed to observe the
flames, and to say whether he sees them as small points of light separated, or as
diffusedfenlarged cireles, which ean be made to come in contact at their margins
by sliding movements of the box on the bar, by the hand of the surgeon; bear-
ing in mind that an emmetropic or corrected ametropic eyve will resolve the
lights into two until they pass, one behind the other, and become fused, whilst
in ametropia the circles will seem to touch ; whilst a distance, depending npon
the degree of ametropia, remains between the small light points. To determine
the kind of ametropia, the patient is directed to pass slowly in front of the eyo
under examination a slip of red glass in such a manner as to color half of earh
diffused circle, and if the red half seems to be on the same side with the red
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glass, myopia is recognized, and if on the other side, hypermetropia; this may
be as well done by passing before the eye a card or paper in such manner as to
exelude from view one-half of each circle.

To determine the degree of ametropia, the bar has been divided on one side
into spaces of 2.5 em. with a half space between, and on the other into English
inch and half-inches, and it will be found that each space of 2.5 em. will indicate
an ametropia of one dioptrie, metric system, and each inch 35 of the old system.
The cut represents the two flames as apart 2 d., and they would appear to a per-
son having M. or H. of 2 D. or J as two ecircles of light, with their margins in
contact at one point, separating on the removal of light B, and overlapping when
it is placed nearer to light A,

For those who prefer the old system to the metrie, it will be remembered that
the old glasses are not based upon their exact powers of refraction, but are
ground on radii of Paris inches, and that, owing to the index of refraction of
the glass commonly used, they by a happy chance correspond in foeal length
almost exactly with the English inch ; hence, each inch of distance between the
test-lights as determined by the use of the inch seale on the bar, will indicatean
ametropia of very nearly J;; and the higher degrees can be found instanily by
dividing 40 by the number of inches between the lights when their margins
seem to have come into contact.

When astigmatism is suspected, the patient should be directed to observe
whether the flames are longer in one direction than the other, and if so, by the
rotation of the bar on a pivot opposite to light A, the two lights being placed
some distance apart so shat they do not appear to touch, we have one of the most
accurate means of ascertaining the meridians of greatest and least refraction,
since it will become easy for the patient to say when two elongated points or
ovals of light are placed so as to have the same direction ; and when this has been
fixed, the pointer F will indicate on the half-circle the exact angle at which the
lights are placed, and hence the position of the meridian of greatest ametropia.

On bringing the flames into contact at this angle, the real distance of the lights
apart will indicate the degree of ametropia, and having thus found one meridian,
the lights can be placed at right angles to it and the refraction of the second be
ascertained. In difficult cases, or with poor observers, it may be an aid to color
one of the flames by placing a slip of red glass in front of it.
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TRIAL SIGHTS.

No. 2020,

Ko

2020, NacEeET's COMPLETE SERIES oF TrIAL SIgGHTS, comprises 32
pairs each of Spherical convex and concave lenses from 2 to 72
inches focus; 19 pairs exch of plane Cylindrical convex and con-
cave lenses from 6 to 60 inches focus; 9 Prisms, of angles from 2
to 10 degrees; 4 plane colored glasses; 1 white glass dise; 1 half-
ground surface; 2 metal dises, with stenopaic slit; 1 metal dise,
with hole, and one ditto solid; 1 adjustable spectacle frame with
revolving graduated fittings for holding the various lenses; and
one ditto not graduated. The whole packed in a first-class Mo-
rocco-covered or Rosewood case, with lock, . . . s om

2021, NACHET'S SERIES OF TRIAL S1cuTs, the same in all particulars as
2020, excepting the eylindrical lenses, which are single and not in
Pﬂm'l L] L] L] ] ] " - - . - - " -

2022, SERIES oF TRIAL S1gHTS, mounted and packed precisely the same
as Nachett's, Set No, 2021, eontaining the same number of lenses,
spherical and cylindrieal, with two adjustable trial frames, one
graduated to 180° (No. 2030), in Rosewood case, #.000 aats

2023, SERIES OoF TRIAL S1auTs, mounted the same as the preceding,
consisting of 27 pairs each of spherical convex and concave lenses
from 2 to 72 inches focus; 12 each convex and concave cylindrical
lenses, from 8 to 60 inches focus; 7 prisms of angles from 2 to 10

85 00
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degrees; 3 plane, colored glasses ; 1 white glass dise ; 1 half-ground
ditto ; 1 metal dise with hole in centre; 1 ditto with stenopaic slit,
and one adjustable trial frame, No, 2030; the whole packed in a
Morocco covered case, with clasps, . . . . : : -
2024, SERIES oF TRIAL S1GHTS, consisting of 23 pairs each of spherical
convex and concave lenses, from 2 to 72 inches focus; 12 each cyl-
indrical conver and eoncave lenses, 8 to 60 inches focus; 6 pirisms
2 to 10 degrees ; 2 metal discs; 1 plane glass; 1 ground glass, all
mounted in neat metallic frames; 3 colored glasses, and a gradu-
ated frame for holding the various lensns; the whole packed in a
fine Moroceo covered case, - : : . ! 3 . .

153

PRICE.

£70 00

60 O

Any of the foregoing Series of Trial Sights can be furnished ¢n either the diopirie

or inch systems of numbering.

2025, *Ovr Own", COMPLETE SERIES oF TRIAL SIGHTS, comprises 30
pairs each of spherical convex and concave lenses from 0.25 to 20
Droprric; 18 pairs each of ecylindrieal convex and concave lenses
from 0.25 to 6 DropTRIC, 10 prisms of angles from 1° to 12°; 4 plane
Colored glasses ; 2 metal dises with stenopaie slits 3 2 metal dises,
with holes, and one ditto solid, with new adjustable and graduated
spectacle frame for holding the lenses, No. 2027, The whole
packed in an elegant solid Mahogany case, with detachable lid
and lock, . - : -

110 Op

The above series of Trial Sights are the most perfect and reliable ever made,
and are recommended by us as Standard. Each lens receives the most rigid
serutiny before leaving our works, and is guaranteed to be absclutely correct.

The new I'rial Frame is altogether the best ever made,

No. 2027.

2027, * OUR OWN"', GRADUATED ADIUSTABLE TRIALSPECTACLE FRAME.
This instrument in which the Trial Sights are placed i_n grooves,
with graduations for the cylindrical lenses, is placed on the head
like an ordinary pair of spectaeles, and has adjustments for deter-
mining the distance between the centres of the eyes, and the
height of the bridgze of the nose, - . . ' . . .

2028, “ OUROWN", GRADUATED ADJUSTABLE TRIAL Bpm'_rr.wx.n FrRAME,
the same in all respeets as No. 2027, excepting thesides or temples,
which are made to hook behind the ears and have sliding adjust-

ment for distance from front of face, . . . ol il

10 G0

12 50
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SHELL EYE-GLASSES.

Fitted with First Quality only of Double or Periscopic Convex or Concav
White Glasses.

No. 2125.

2125, Simple Spring Pattern,

2126. Compound Spring Pattern,

ar Anatomical Patlern, v + o« & = e 50
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HARD RUBBER EYE-GLASSES,

Fitted with First Quality only of Double or Periscopic Convex or Concave
White Glasses.

No. 2128,

2128. Simple Spring Pattern,

2129, Compound Spring Pattern,

All the foregoing Eye-glass Frames will be fitted with either plane blue or
smoke-colored glasses and furnished with a ease and silk guard, without
increase of cost.
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SPECTACLE AND EYE-GLASS CASES,

No. 2170, No. 2171. No. 2173,

No. 2181, Nos. 2175-2176.
Ho. Peice.
2170. Spectacle Dase Morocco, with tuck, . . . e . . . 20
2171, i3 A open end, . . z R " . 20
21T A #“  Fine English Lc,nthr*r, : ' . " . : - 75
Z2173. AR “  Scoteh Plaid Frog Mouth, . . . . o o0 tol 50
2174, L “  German Silver, Plated, . . . . « 12510l 75
2175. Velvet Chatelaine Case, . : - a ; . . . . 100to3 00
2176. Moroeeo Ea L - s . . % - 76 to 2 00
2150, Eye-Glass Case, Islomnm, apen end i R el 15
2181. “ “ Tinest RussiaLeather, . . + =+ = & 35
2182, i Hooke, Gold, . . . « = « = a0 S SSSEEEE R
2183, ] o G, o & i s s R 25
2184, ¥ “  Steel, ; i o T T 15
2185, i Chains, Gold, with Hook . . e+ +» s+« 400%086 50
2184, 4 Guard, Pure Silk, S R Dot 10
2187, ik ol 1o | SRRSO SRR TS SRR 10
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