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Ploaso lot friends interested in Science see this Catalogue,

NOTICE

Tue optical instrument business, of which this catalogue is an exponent, was
established twenty-four years ago by Mr. James W. Queen, of this city, who had
been previously connected for more than a quarter of a century with the oldest
optical firm in the United States.

Though small and unpretending as his store and business were at the outset, Mr.
Queen’s thorough knowledge of the business, together with a full appreciation of the
wants of those engaged in scientific research, soon convinced the community that his
was an institution of great value; and from this small beginning rapidly grew the
largest and most comprehensive establishment of the kind, not only in the United
States, but in the world.

The character and uses of scientific instruments are so varied and the stock so
large as to require, in our establishment, their division into special departments,
each of which is under the oversight of a person competent, both by his knowledge
and business ability, to keep the instruments of his department up to the highest
standard.

Qur spectacle department has its competent manager and corps of assistants; and
the reputation the house now enjoys is a national one for perfection of its spectacles
and eye-glasses, and precision of adaptation to the form of the face and defects of
the sight.

Our microscope department will be found, by those desiring microscopes and
accessory articles, to be more complete than any other establishment in the United
States, both in character and variety of our stock and the ability of its management.

Our optical catalogue contains a very exhaustive list of spectacles, eye-glasses,
lenses, apparatus for illustrating the laws and prineiples of apucs, polariscopes,
telescopes, field-glasses, microscopes, ete. 188 pages.

Our mathematical instrument department also has its se]mmte management and
corps of assistants The catalogue of 162 pages, representing that branch, is quite a
complete manual of the instruments and their use.

Our magic lantern department comprises every form of magic lantern, from the
most insignificant toy to the most complete scientific instrument, with accessories for
lecture illustrations. The catalogue of 150 pages, besides describing the various
instruments, contains a full list of photographic transparencies and colored pictures
of seencry, statuary, celebrated paintings and engravings, scientifie illustrations and
Jdingrams,

Our philosophical department comprises all instruments designed for demonstrating
the laws, principles and facts of physical science. The catalogue of 190 pages,
vontaing an elaborate list of apparatus.

[t in our intention to make and sell none but perfect instruments in each of the
dopartments of our husiness, and to supply to our customers the article or articles
ordored or that will be best suited for the purposes wished to be accomplished.

JAMES W. QUEEN & CO.
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FIGURE OF THE EYE. (After HerunoLTZ.)

An the eye was the first optical instrument construeted, and as by it all other opti.
#ul instruments are appreciated by man, it is very appropriate, at the beginning of
thin ontalogue, to describe the structure of that organ of the human body, and show
liow we are able to appreciate‘external objects.

i connection, we wiil also explain what the perfect eye is capable of doing and
shoold do, and show the various malformations, either inherent or acquired, which
unfit it from giving us that maximum vision, and to describe the methods science has
dispovered to correct these defects, and state when and how they should be made
uke of, cither to prevent or remedy the troubles.

ANATOMY OF THE EYE.

Tho globe of the eye or eyeball is nearly spherieal in form and about one inch in
dinmoter, It is a very complex structure, being made up of a series of coats,
humors, and muscles, each of which exercises its peculiar function whilst we are
onjoying the sense of sight, either of objects at a distance from us or near at hand.

The illustration above represents an enlarged section of the human eye cut through
fram the centre of the cornea to the optie nerve.

M, The selevotic coating is the external coat of the eyeball; it is white in appearance
wnid exiremely hard and ugh, giving shape, support, and protection to the deli-
onto pirnetures contained within it.

A, The cornea, 0r transparent front portion of the eyeball. It is more convex in
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form than the ofber portions of the ball. The rays of light from objects looked
ot full fivst on the cornea, and st its surface are very strongly bent inwards from
thely orlginnl course.

B, Agueous fiid, through which the light passes after leaving the cornea.

bb. Iris or colored portion of the eye is a delicate, circular curtain, covering a
grenter portion of the lens, having an opening in the centre, which enlarges or
contraets aceording to the amount of light reaching the retina.

P. The pupil or gircular opening in the iris, through which the light passes to the
lens: by the contraction and expansion of the iris, the pupil is made larger when the
light is dull, or smaller under the effects of a bright light. This action is involun-
tary to us, and is going on from one change {o another, upon the slightest variation
in the direction of the eyes or amount of light seeking entrance through the lens,

(. Crystalline lens is a highly transparent, double-convex body, about one-third of an
inch diameter and one-sixth of an inch thick, more curved in the back part than in
front.  The light, on entering the pupil, falls upon this lens, and in passing through
it is bent from the course given it by the cornea, and passed towards a point on
the retina, at the back part of the eye.

K. Ciliary processes. ov ciliary body, surround, but do not touch, the lens. They
nre about sevenly in number, and pear-shaped in form, being attached at their
smaller ends to the choroid coat, and, like it, jet black in color. Their funetion
appears to be, in connection with the eciliary muscle, to adjust the eye for seeing
ohjjects clearly that are at different distances from it.

H. Ciiary muscle, a circle of muscular fibre owside the ciliary processes near the
outer edge of the iris. By the contraction of this muscle, the erystalline lens is
made to assume 2 more convex form whenever the eyes are directed to objeets close
at hand, —say from ten inches to five feet distant.

D. Vitreous chamber, which is filled with a transparent, jelly-like substance called
the vitreous humor. The function of this semi-fluid is fo transmit to the retina
the rays of light which have passed through the lens, and also to give form and
steength to the eyeball,

I The retina or nerve tissue, covering the whole of the back part of the inside of
the eyeball up to the ciliary muscle. On the retina, pictures of the objects looked
at are formed by the combined action of the cornea, aqueous humor, crystalline
lens, and vitreous humeor.

E. Optic nerve, coming from the brain, enters the back part of the eyeball a little
toward the nose from the centre. The optic nerve, after entering the ball, spreads
out over the whole of the vitreous chamber, and forms the retina. Through it the
impressions made upon the retina are conveyed to the brain.

. Choroid coat, a dark-colored membrane covering the whole of the vitreous
chamber outside of the retina. Its inner or pigment layer seems to be intended
for the purpose of absorbing the superfluous rays of light which are not focused
on the retina; in other words, for a background to the retina.

K. Macula lutea, or yellow spot of the retina, is a very small indentation on the
retina, nearly in a line with the centre of the lens and cornea. It is about one-
tenth of an inch outwardly from the optic nerve, and is the most sensitive part of
the retina.  Clear, sharp vision of an object can only be had by turning the eye so
(hat the picture of the object can be formed on this yellow spot of the retina. = The
ey takes cognizance of an object that is very much to one side, or above or below its
uxis; but no distinet vision of the object can be obtained except by turning the
eyes direetly toward it, so that the pieture of it will be formed on the macula lutea.

Ou the oulside of the eyeball of each eye there are several muscles, by which it is
moved inwurdly and outwardly, or up and down, as the positicn of the object that is
10 he distinetly seen may require.

PERFECT SIGHT.

Our lwo eyes are absolutely necessary for a right comprehension by sight of size,
form, sl distance,  No correct conception of these ean be obtained by one eye.

A double-convex lens covering a hole in the shutter of a darkened room will
onume nopleture of objects ontside the shutter to be distinetly formed on a sereen
plueuil ot the focal distance of the lens within the darkened room, provided the out-
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uldo ohjoots nre Lwenty or more feet distant from the lens.  The rays of light coming
from (he objects which form the picture may be considered parallel rays.

I the ohjects are brought eloger to the lens on the outside of the window, the screen
In the darkened room must be removed farther from the lens before a clear picture
will be formed. The rays which pass from any point of an object so located, and fall
ait tho lens in the shutter, are called divergent rays. All objects nearer to the eye
thinn twonty feet give off divergent rays of light.

In (e human eye the chamber behind the iris is a dark room—the cornea, agueous
oy, erystalline lens, and vitreous humor together act as a double-convex lens,
and the reting is the screen on which the pictures of external objects are formed.

The optical, or seeing, and the
muscular arrangements of the
different parts of a perfect eye
are such that, when the attention
is directed to an object twenty
or more feet distant from the
observer, a perfect picture of
such object is formed on the
retina, and distinet vision is the
result. Then all muscles of the
eye are at perfect rest, and while
g0, an object, such as printing,
could not be distinguished if held

DIAGEAM OF A PEBRFECT EYE.

al “welve or fifteen inches from the eye.

The funetion of the eye termed by ocalists aceommodation,” is exercised
{nuluntly upon the attention being directed to small objects near at hand. It is
slriply the contracting of the eiliary muscle, which surrounds the circumference of
tha lons. The effect of this contraction is to cause the lens to assume a more con-
yox form, and consequently the combined action of the cornea, aqueous humor,
arystulline lens, and vitreous humor, is increased in power, and these divergent rays
of lght are made to form a distinet picture on the retina, The external museles of
(i oyes turn the balls inward toward the nose instantly for near vision; then the
yotina in cach eye receives at the same moment of time a similar impression of the
oljeat, and thus the convergence museles, and the musele of accommodation, act
slmultanconsly for clear vision of near objects.

o perfect eye, with good daylight, can read this large type at the distance of
twanty feet from the eye.

A BCD

And the same eye, at thirty-five years of age, should be able to read this small iype
{rom fourteen inches up to six inches from the eyes; at an earlier age still nearer
thinn six inches, without blurring:

Vhie firel of Mag! There fs 3 merry freshuess in the ssund, callisg fo our minds 3 fhousand theozhts of all that is pleassnt and beantiful i= zature,
1 ik wsptent and st delightfl form. What man is there, over whose mind a bright sprisg morning does not exencise & mash: Influenoe — eaarying
Aolii Wk b dbe dara of his ehilish syorts, and conjuring up befiore hizs €he eld green feld with fes genily waving trees, whevo the binds sang =3 be has
wrart bkt B sines — where e butterdy Suttersl far more gaily than be ever sees him zow, Ea all Ms rambling —wiere the sky seemed biuer, and
Ve K11y Shesss were boighily —here the air blew more freshly over greencr zrass, and sweeler smiling flowers — where everything woee & richer and mons
Kot it Bt (hih 1 s ever dressed in now?  Such are the deep foelings of chilibood, 3 such are 1he impressicns which every lovely object stamps
gt 100 least,  The Disedy trsveller wanders throush the maze of thick ad patbless woods, whers the sun's rays zever shons, 224 hearea's pure aiz
bwrwt anid | be aramls on the brisk of the rearing waterfall, and, giddy and ewildered, watches the foaming mass asit leaps from stons bo s%ope, 32
Fovesn 0k 1 erags big lingees in the Eertile plaias of aland of perpetual sunshine sl cevels i the bazury of their balmy bevath. Duk what are the deep
Pornaln, ov andering wateqs, or o richest landseapes that bounteoas natore ever spoead, (0 charm the eyes and csptivate the seases of 2an, companed
ekt pesaltaanion of tha ohil seenes of bin early youth? —Masic scenes Indeed ; for the fairy thought of infancy dressed {hem In celoss Tbrighter tham
Wis falnbew, nid almsat na Besling ; colors whizh aze the refloction caly of the spaskli b of chilibood, xnd cam zever be calied into existence
A Mo AArK A elossdly days of alter8f ! — i Sormer times spring bevoght with it 2ot coly such asseciations as ihose coanscted with the past, bat sperts
sl gasmis of Pho yaosent — waenry danees round rastis pillars, sdorned with emblerss of (he sexson, and reared in hevor of its coming. Where are ther
wew | Vi we b, il (hey are ne buger rustis cnes; sl a8 to dancers, ther aye wsed to rooms and lights, and would not bow well i the opea sir,

Wheneyor these specimens eannot be read at the distance named, the eyes are
olthor optionlly or physically out of order. As oplicians, we only have to do with
optiond dofects, that is, tho enuses that prevent the cornea, lens, and humors from
torming olenr plotures on the retina.
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MATLFORMATIONS PRODUCING IMPERFECT VISION,
MYOPIA, OR NEAR-SIGHTEDNESS.

The difficulty to see distant objects distinctly arises from a defectively constructed
eyeball, the distance from the
lens to the retina at the back part
of the eye being too great, and, as
a congequence, the rays of light
coming from a distant object are
bent to a focus before reaching the
retina, and form on the retina
ouly confused pictures. Myopia
is & condition of the eyes exist-
ing at birth in most of the cases
where it is discovered, but it may
be contracted in youth, by long DIAGEAM OF A MYOPIC EYE.
continued application to reading, y
writing, or sewing, particularly where the light is poor, and the head is held close to
the work to overcome the want of light. It then may be due either to the failure of
the musele of accommodation to relax itself, or of the lens to regain its normal form.
Near-sighted eyes are generally large and quite prominent, and require concave
lenses to correct their defect. Such eyes, espeeially in young people, are rarely
healthy eyes, and in wearing glasses they should ouly do so by the advice and careful
measurement of the oculist. Myopia is all the more serious from the wide-spread
impression that near-sighted eyes are unusually strong.

It is not proper to conclude hastily that a percon is near-sighted simply because
small objects are brought closer to the eye than natural to see distinetly, as there are
other defects which reguire the objects to approach the eye for good sight.

Myopia, although transmitted from parents to children, is seldom noticed before
ihe seventh year of the age, but after that it begins to manifest itself in those whose
antecedents predispose them to it. But Myopia is liable to be contracted by children
of families where a near-sighted member was previously not known. It may then be
the result of a prolonged and steady looking at an object, or at objects near the eye,
though at proper distance, without rest or frequent change of the visual focus, as in
long and absorbed novel reading, intense study, or persistent diligence in needlework.

The practice of reading or otherwise using the sight at too short range. This
results in part from insufficient light, or from its faulty direction, so that the hand
or body throws a shadow on the page, or that the direct rays fall upon the eye,
causing undue contraction of the pupil, while the page is in shadow.

A prone or forward position of the head foo long maintained, or frequently re-
peated, and becoming o habit. This results from reading or studying with the book
in the lap, and from the use of desks not graded to the height of the pupil.

Donders says: ¢*In the hygiene of Myopia, the very first point is to guard against
working in a stooping position.”

Near-sighted people who have inherited Myopia, ofien grow more or less near-
sighted as they advance in life, but those who have contracted it between their
seventh and twentieth years are specially apt, than otherwise, to find their near-sight-
edness growing more annoying year by year, Abandoning the injurious causes that
huve indueed the Myopia, and correcting with proper lenses the existing trouble, is
now the only preventive to the onward progress of the disease.

Myopin is an accompaniment of civilization, being, it is said, almost unknown
among barbarous nations. It is rare among the poorer classes, and of these the
inhabitants of cilies, from the nature of their occupations, are more liable to it than
the inhabitants of the country.

When the Myopiu is of a low grade, glasses need only be worn for seeing distant
objoets, but when the number for distance reaches No. 10, another and less powerfu
@luss ghould be uged for reading and sewing.
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HYPEEMETROFPIA.

llypermetropia also arises from a defeciively construcied eyeball, but it Is the
reverse of Myopia, being too short
from the lens to the retina, conse-
quently the rays of light from dis-
tant objects are not sufficiently
bent so that they will come to n
focus on (he relina, when the aec-
commodation function of the eye
is not exercised. The impressions
of the ohject formed on the retina
are then confused, very much the
same as is the case with myopic
eyes. Hypermetropin is algo a
birth inheritanee, where if iz found
it wxist in after years, though old-sighted people are apt to become hypermetropic
after their sixtieth year. Convex pglasses are required for correcting the defect in
hypermelropic eyes.

I'hysicians who give their special attention tothe eye and its defects, tell us the
oAl frequently occurring eause of weak eyes is thiz defect called Hypermefropia.
Nuture has made it possible, however, for persons having suech eyes, to sec distineily
liy making their erystalline lens stronger, i. e. shortening its focal length, so that the
fooun is brought forward on to the retina, and they see for the time-being distinetly.
Thin is done by means of the cilinry muscle situated pear the circumference of the
lona within the eyeball. In order Lo maintain distinet vision, this muscle of accom-
moilation must be kept in o constant state of tension, under which it soon becomes
salinusted, and gives up, or contracts epasmodically, at first cansing blurred and
Indistinet vision, finally causing pain which may be felt in the eye, but is oftener
palerrod to the forehead and temples.

I'liis malformation is often the undiscovered caunse of the headaches and nenralgias
from which g0 many persons are constant or periodienl sufferers, This, too, is one of
ihn feuitful enuses of the sick headaches, ete., which are the penaliy frequently paid
fur nn evoning spent at a leeture, or place of amusement, or at church; ihe burning
If thie wyes, ete., being laid to bright gas-light, when in reality it was caused by the

DIAGERAM OF A NYPERMETROPIC ETYE.

pieain upon the lintle muszele within the eye in maintnining distinet vision. The
palreme annoyance it is possible Lo oceasion by muscular strain, will be vividly illus-
Lkl by holding a moderate weight in the hand at arm’s length, without interrup-

Uan, for half an hour, or even less.

Muny a person with a low degree of Hypermetropia gets through life until adult
age, nll ithe while deing a large amount of eye-work, without glasses, and, although
funling great inconvenience in the head, has no idea that defective eyes are the cause
af e tvouble experienced, Such persons will find entire relief from these annoying
wiil pinful symptoms by o prnger’ly adjusted pair of glasses, which nct by assisting the
oryatalling lens of the eye, and thus removing the necessity for the muscular strain.
Thin vovrect plan is to apply the remedy as early as the defect is discovered, whether
thid bo in ehildbood, youth, or mature age. The truth is, that many children attending
milion] null't-:i from this trouble, while thought by their parenis and instructors to be
e mighted.

tu-r_:‘_-.-.u. Squrst, — Thie affection of one or both eyes, producing the deformity
sl eross-eyed, is, in a great majority of cases, the result of the eyes being hyper-
el ruplenlly formed.

Aw tho eyes are too short from the cornea to the refina, no distinet pictures of
distant ohjects are formed on the retina, without an effort on the part of the eiliary
iinele 1o ghorten the focus of the crystalline lens, which, in the perfect eye, is not
voquired, excepl for seeing objeeis close at hand.

Now the eilinry muscle never contracts without being nccompanied by a contraction
ol (e external maseles of the eye, which turn the balls inward towards the nose.

Povmons, (herefore, whe have hypermelropically-formed eyes, when looking al
dlstant ohjeots, instoad of baving the axes of the two eyes parallel, really have the
puen (nolineid towards each other, one eye generally more than the other.

It s yary rare Lo find in eyes affected with the lendency Lo inlernal squint the
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abaeneo of hypermeliropin; and it is alse rare to find a case of internal squint, belween
the ages of ten snd eighteen years, that eannot be cured by a pair of convex speciacles
of the right power Lo correct the hypermetropia.

ASTIGMATISM, OR CYLINDRICAT. EYE.

In the perfect eye, the cornea (A in the illusiration) is nearly the segment of a
sphiere, and the pupil is about opposite the centre or apex of that sphere. DBut it
frequently happens that the cornea is not the segment of o sphere, but is more convex
in one direction than in another — in other woris, of unequal curvatures in directions
at right angles to ecach other. The consequence of this irregularity upon the sight
is, that while the eye may be perfect for seeing objects that are perpendicular, it is
defective at the same time for seeing horizontal chjects, or vice versd,

An astigmatic person generally holds objecis close to the eyes in order Lo enlarge
them, and £0 in o measure compensate for the loss of sharpness of vision. When looking
at a series of parallel lines like those illustrated below, an astigmatic eye will oftcn

only be able to see one set clearly, those in the reverse direction being blurred and
indistinet. People having a high i:gru of astipmatism frequently consider them-
selves near-sighted, and are surprised, when atiempting to obtain glasses, that none
can be found among concave glasses (hat will greatly improve their vision. Children
whao learn to read with dificully, annoying their parents and teachers by their
apparent stupidity, are jE:nernlljr troubled with Astigmatism, which can only be
remedied by eylindrical glasses, carefully gronnd to the oculist’s erder after accurate
measurement of the defect.

The eye may be myopic and astigmatic at the same fime or hypermetropic and
astigmatie, or simply astigmatic. To corrcet astigmatism of the eye and render good
and comfortable sight possible, a lens must be selected one surface of which is the
segment of & cylinder; this, by its concavity or convexity and placed in the proper
position, will eorrect the defective curve of the cornea without interfering with the
more perfect curve of that cornea,

IMPERFECT SIGHT RESULTING FROM AGE, PHYSICAL
WEAKNESS, OR INJURIES,

PRESEYOPIA.
s Od-sight,” * fav-sight " or “ Preshyopia,” as it is variously called, is a phyziolog-
ienl defect, depending upon the hardening of the lens of the eye s0 that it can no
longer chonge ils shape to lhe same extent as in former years. This process of

linrdening beging quile early in life and gradually increases, but in natural eyes
onupes no ingonvenience until middle life,—from the 40th to 45th year,—when it
will e found diffieult or impossible in ordinary light to longer see the eye of & cam-
brla meeille, or to read dinmond (ype nearer than 8 inches from the eyes. AL this
polul Presbyopia in sald 1o beging and, for comfortable use of the eyes by gas-light, it
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Is sund nocessary Lo use o wenk convex glass Lo assist the lenses of the eyes in focns
lug royn of light npon the retina.  In the hypermetropic and asligmatic eye, Preshy-
apln beging ot s much earlier age.

I"arsons with properly shaped eyes cannot hope to aveld the inconvenience thus
niensloned, nor will they retain their - young sight"" longer by avoiding the use of
glanpes, The popular impression in this regard is erroncous, and in deferring the
une of their first glasses, they are subjecting themselves to unnecessary discomfort.

An the office of the glass is to supply the refracting power which the eye, through
ape or malformalion, eannot furnish, it is evident that 50 soon as a need of this arti-
fluinl power iz felt we should resort to it. By failing to do so, we deprive ourselves
of much vseful work of the organ, while the work it does is done under a disadvan-
e, nnd with greater or less risk of permanent and painful injury, more especially
when the eyes are imperfectly formed.

Those who are able to put off the use of glasses longer than the 45th year, and still
mnlitain distinet vision for reading fine print, bave probably always been slightly
near-sighted, and may find their distant vision is improved by o wenk near-sighted
glass, Many persons have this defect in low degree without ever being conscions
that they do not see as well as other persons,

When P'resbyopia, or old-sightedness, commences, inconvenience will first be felt in
ihe use of the eyes in the evening, and for a year or more one may confine the use
ol biia glasses to work at that time, DBut soon they will become necessary during the
ilay, especially if he has work requiring close and accurate attention, and the light
I not good.

Under ordinary cirenmstances, that is, when there iz no myopia, hypermeiropin
oy nstigmatism, and when the eyes are in other respects healthy, the first glasses
abaulildl be weak —say about No. 60, according to the numbering in thiz country.
Mol & number, however, should be selected as will enable to read the finest print at
ivelve inches. * After the lnpse of o year or two it will be found necessary to in-
dipase Lhe number of the glasses to about 48; these will then serve both for evening
ahll day work. As regards the frequency with which the glasses have to be changed,
i dilfers in different individuals. As a general rule, however, they should be in-
piginnd ns mueh as the individual ecase may demand — probably every two to five
yunrs —nlways keeping the * near point ' of . clear vision at about twelve
inihon, The general health will influence this largely; the weak, nervous woman
fenlling the need of an increase in the strenglh of her glazses much sconer than a
Pibiial, healthy man. Those who use their eyes much, especially if at trying work,
will wlao experience a demand for a more frequent change.

DIPLOPIA, OR DOURBRLE VISION.

T'a innure correct and comfortable vision the two eyes must work in unison; for if
the rays of light do not fall on a corresponding spot of the retina of each eye, twa
ulijecis instead of one will be seen,

Diplopia, or double-sight, is caused by weak-
ness of the muscles which move the eye from
side to side. They are no longer able to hold
the two eyes steadily fixed toward the object, and
the eye moving out or in eauses the individual
8 to see the object double. This can often be very
much relieved by prismatic lenses,

PARESIS OF THE CILIARY
MUSCLE

Is the inability to maintain the adjustment of
the eyes for near objects any length of lime
without fatigue ; for instance, in reading or sew-
ing, especially by insufficient light, the fatigued
ciliary muscle relaxes and the aceommodative
power of the eyes is suddenly lost, eausing the
print or work to become confused and unintel-
DIFLOFIA ligible, together with a feeling of fatigue and
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pain aboul the eyeballs. In such cases, after a few minules’ rest and closing the
eyes, work can be resumed bul for a shorl lime only, as the muscle will again lose
its slrength and relax.

This disagreeable trouble arises from a debilitated condition of the whole gysiem,
which, though not felt in other parts of the body, is apparent in the muscle of ac-
commaoidalion, on account of its position and the character of the work it is called
npon to perform.

After o fit of illness, or a great shoek causing nervous prostration, this difficulty is
often apparént,

Persons whose eyesight had been previously perfect should not resort to glazses of
any kind when affected with these spasms of the sight, but wait patiently uniil natore
does Lthe work by restoring the tone of the whole system. This adviee does nol apply
to those who have this same trouble that arizes from o hypermetropic form of the eye,
and not from the cause mentioned above. A skilled oculist, on examination, would at
once detect the cause, and prescribe the remedy.

w»
CATARACT.

Cataract is a term used to denocte the gradual loss of =ight :ris]::g from the lens
of the eye becoming turbid. At the proper time the lens is removed by an oculist,
after which very strong convex lenses will restore the vision.

There are many other causes that produce defective sight, but they arise from a
digeased condition of the coatings or other parts of the eye, and are only remedied
by medical ireatment.

LENSES FOR CORRECTING THE OPTICAL DEFECTS OF
THE EYES.

A lens is a transparent substance having one or both surfaces ground to a curved
form and polished. Raws of light in passing through n lens are bent from their
original straight course; convex lenses concenirate the light to a focus and form pie-
tures; a concave lens disperses the light and will not form a piclure.

V)

,MOUBLE COXVEX. FERISCOPIC CONVEX. DOUBLE CONCAVE. PERISCOPIC COXCAVE

Hpectacle lenses are called double convex, periscopic convex, double concave, peri-
scopic concave, plano-cylindrical, and sphero-eylindrical. Double convex and peri-
seopic convex lenses are required for giving perfect sight to hypermetropic and
presbyopic eyes,

_Double concaye and periscopic concave lenses are required to correct the defective
vision of myopic eyes. The periscopic form is rather the best, simply becanse the
inner surface corresponfls more nearly with the convex eurve of the cornea. Per-
sons who have acoustomed themselves to the use of either one of these forms should
mlhere to that one, and not change, as the eyes will not feel natural until the muscles
of convergenes of the two eyes have acquired the habit of adjusting the eyes to the
ahanged form of the inner curve of the lens,

A eylindrical lens bas the curved surface, a section of a hollow cylinder, and not a
«adtion of n sphere. Suvch longes nre applied to astigmatic eyes to correct the irregu-
lar ourvalure of one axis of the cornea.  When Myopia or Hypermetropia ia found
toaxisl o sddition to the Astigmatism, n proper spherieal curve is unid on the
spposile wide of the same lens. Such o lens is ealled sphero-eylindrioal. Cylindrioal
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lonwes roquire greal eare, when being sel in frames, to have the axis of the cylinder
il the reguired angle for correcling the Astigmatism of the cornea. None but a
goud workman of long experience can do it successfully.

The material of which lenses are made are crystal, Brazilian quariz, commonly
anllod pobbles, and white glass,

I'ebible lenses possess the mivantage of being extremely hard, and do not scraich
ur breank readily, They bear a very much higher polish than glass, and are more
rafractive, nnd therefore not so thick. Next to pebbles, fine white flint iz a good
inlerinl for speciacle lenses, and of it are the lenses found in ordinary spectacles
wimda, Travelling venders of speciacles are very apt to impose ordinary glasses for
pubililes upon Lthose whom they may persuade inte buying of their wares, Never buy
spaciacles of a peddler.

Our Cobalt lenses are very excellent for those whe use iheir eyes mueh over white
I '[H!r or at white sewing, particularly after gas-lighi.

ireat eare should be observed in setting the lenses in spectacle or eye-glass frames
ihat the optical centre of the lens corresponds with the centre of the eye, because
ilig lens becomes s prism when its optical centre deviates from the cenire of the
sprotacle cye. Such spectacles are very injurious to the eye. Low-priced, common
spoalacles are very defective in this respect.

Upneave lenses should be brought as close to the eye as the eyelashes or eyelids
will mdmit, and be in such o position before the eye that the centre of the lens will
lig ilirectly opposite the pupil when the atiention is directed to distant ohjects. There
ahould be no foreed inclination of the hend backward to accomplish this resull.

Convex lenses should be placed at about three-quarters of an inch from the eyes,
wiil ut such an angle to the line of the face as will bring the axisz of the lens and
the nxis of the eye, when directed to close chjects, directly in one line.

When Lhe eyes are exceedingly sensitive to bright light, such as sunlight reflected
from wnow, or white =and, or the white pa ﬁ?ﬂ. book, colored glasses should be
warn, but care shouald be taken to remove them instantly, as soon as they cease to
b sxposed Lo the irritating influence.

For cleansing the lenses, use a piece of old soft cotton cloth. Silk, linen, and
paper aro all liable to seratch the glass,

SPECTACLES AND EYE-GLASSES.

The important parts of a perfect pair of spectacles are the sides or temples, the
fusespleoe or bridge, and the lenses.

The wides should be elastie, and yet firm enough to hold the lenses securely and
sirrecily to their position before the eyes.

The nose-piece should be of the proper length, and its curve of the right depth,
#0 Lt the centre of each lens shall be opposite the pupil of the eye.

For reading spectacles the ¢orve of the bridge should be deep, and the bridge at
s giirve bent out from line of the lenses. For distant sight the eurve of the bridge
should e guite shallow, and not bent forward from line of lenses.

Iin arder to bring the surface of the lenses at right angles to the axes of the eyes,
whei the nrmlncleﬁ are on the face, we have devised the plan of sefting the sides at
an ingle with the line of the lenses, and find it to work admirably.

The lmporiant parts of an cyeglass are the form of the eye, the spring, and the
lonw, Tho oval form is best suited for the eyes, as it is impossible with any other
alipio Lo hnve the centres of the lenses to eorrespond or be opposite the pupils of the
oynn,  The spring, or bridge, must be of the form and strength that will in each case
fit the nowe and maintain the lenses in their proper position before the eyes.

GENERAL REMARKS.

There {4 n greal public need for information regarding the proper selection of
spedindlen and care of the oyes. A Jarge proporiion of babitually weak eyesight
mny be ontlealy remedied hir the nse of a earefully adjusted glass to assist the sight,
aml thoroliy romove the undae strain (o which the eyes under certain conditions are
wnilijanted,

hose whase oyes are in o condition of perfect healih will fail 1o understand ade-
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quately the stress laid upon apparently irivial matters in the preceding remarks;
hut those who have suffered from any defect or weakness of the eyes will compre
hend at once the great importance of the seemingly most insignificant point men-
tioned. The former class of individuals, however, should have quite as much inter-
est in the matter ns the latter, for the old proverb, that “an ounce of prevention is
worth & pound of cure,” ean find no fitter application than in the care of the eyes.

During convalescence from severe illness, the eyes are generally the last to regain
their lost power. Too much care cannot be taken to put as little strain upon the
eyes a8 possible at this time.

Reading whilst lying down is very injurious to the eyes, for the reason that the
internal sirueture of the eye being generally of a soft and yielding nature, the lens
drops a little back from its true position, and greater effort on the part of the ciliary
muscles, and consequently great strain, becomes necessary for focusing the objecis
on the retina. \

When the discovery is made that one's power of vizion is deficient, the advice of 2
conscientious oculist or optician should at once he had. Those who can afford o
doctor's fee, should by all means consult an oecplist, and obtain from him a formula
by which the optician can select or grind the proper lenzes to correct the defective
refractive power of the eyes.

In all our large cities and towns, af the present lime, there are physicians (oculisis)
who give special attention to treatment of diseases of the eye. They have all the ap-
pliances and knowledge requisite for o full examination of the eyes, so that an opinion
and formula given by one of them may be relied upon as the ultimatum in ihe case.
An optician does the mechanical work ; he may have much practical knowledge upon
the subject, and should be competent to furnish suitable glasses for all the ordinary
coges of Myopia and Presbyopia, bui when he meeis with a high degree of Myopia or
Astigmatism, or complications of it with Myopia or Hypermetropia, or when, from
eauses not known, his spherical lenses will not give normal vision, he should advise his
customer to apply at once to an oculist. No conscientious optician will sell unsuit-
able spectacles simply to get the money they bring, regardless of their effect upon
the eyes of his customers.

There is no such thing as a travelling oculist or optician, and these who advertise
themselves as such are charlatans and impostors. They are always foreigners, dirty
and ignorant, without the slightest knowledge of ihe theory of opiics or the me-
chanical process by which a lens is made. They get by lying ten or fificen prices
for their spectacles, which are often a positive injury to the buyer. One of these
itinerants, with box in hand, will approach a gentleman reading in the parlor of a
hotel, * Escuse me, zir, you spoil you eye mit dem glass; just dry dis ones” As
he has noticed previously that his victim turng and twisis the paper to get the best
light om it, he thinks that a higher-power lens is required, and bands him a pair of
spectacles which he gnesses are stronger. 0Old gentleman does see better, and says so.
Itinerant tells him **Dems beesh the berry finisht Woussian bebbles. 1 bakes dem
unself. You glazs very bad made indeed.” And, after a voluminous flow of such
gibberish, gets from old gentleman ten or fifieen dollars for a pair of glasses not
worlh more than fifty cents.
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(GENERAL INSTRUCTIONS FOR SELECTING SPECTACLES.

Far the benefit of those who sell spectacles, but have not had as much experience
un Lhe subject as ourselves, as well as for persons who have imperfect sight but are
iinble Lo consult an ceulist or optician, or visit a store where a snitable pair of spec-
inelen eonld ba obiained, we give below a synopsis of our method of determining the
vliirncter of an imperfect sight, and by what it is caused, and the proper lenses to
glve for remedying the trouble.

FOR PRESBYOFPIA,

In all enses we hand the person our book of Jaeger's test-types and figures, and
direot that it be held at about twelve inches from the eyes. We then ask which series
uf ihe types can be just read with difficulty.

If that type is Beries No. 1, we then push the book two inches closer to the eyes,
aml il the nhili]t:‘v to read that series is entirely gone, we know the person is preshy-
uriu, nnid that No. 60 convex glasses will restore clear vision for any description of
olowe rending, sewing, or other fine work.

If, when the book is held at iwelve inches from the eyes, Series No. 12 type can
only be read with difiealty, and when the book is held closer to the face that type
ounnot be read, we know that No. 15 convex lens will give perfect sight in that case
for eloze work. )

In this way we ean go through the whole seale with great confidence; but in every
pas#, 10 make ourselves perfectly sure that the spectacles selected are the right ones
16 lie worn, we direet the person to bring the book two or three inches closer than
iwelva inches, nnd then remove it as many inches, and if no apparent improvement
i# notigenble when those changes are made, we know that the glasses selected are
wirrect, and the right ones Lo be worn.

We subjoin Jaeger's test-types, with the numbers of glasses marked according to
e preceding rale. See pager 16 o 20,

FOR MYOPIA.

If, when we push the book clozer to the person’s eyes than twelve inches, we are
tulil Merios No. 1 types ean be read more distinetly. we at once know that the person
Is myopie, and we lay aside Jaeger's test-types and direct the person to tell us what
pin Lo resd on o card of Snellen’s test-letters hanging ten feet distant. 1If the sized
lottown whiel ean just be made out are No. 12, while No. 10 cannot be made out at
ull, o give n concave glass of No. 60, and with that clear vision is restored for dis-
tunt ubjeots, provided there is no other complieation with the myopia. In following
thie rule, we find the scale herewith given will hold good in most cases.

Il Mo, L6 type can be just read, but not No. 12, concave glasses No. 48 are required.
€40 do. 42  do.

Ihis, do. do, do. 13,

L, #O do. da, do. 20, do. a6 do.
L, 40 do. do. do. 30, do. 30  do.
L, 0 do. do. do. 40, do. 24 do.
L, 1040 do, do. de. 70, do, 18 do.

. Whaon the glasses required seem to be stronger than No. 18, we bring the test-types
i whout five feet distant, and then we find the scale will run as follows:

If Ko, 40 ype ean be just read, but not No. 30, the glass required is No. 16,
Do, 70 ila, dao. do. 40, do. do. 15.
Dhs, DiMD do. do. do. 70, do. do. 11.

Those numbaers sree not (o be accepted as being exact, but as a guide for a com-
sneomient of the trinl with different glaszes. We inyariably try one or two num-
linin, boih sironger and weaker, than the one indicated by the geale, and select that
uie whioh gives the nearest perfect sight, and we always tell the person not to
peatilile Aismselves abaut the number of the glass being strong or weak, brt {o select
s wenr ihose which give the best vision.
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FOR ASTIGMATISM.

If the I;mon appears to be myopie, and yet the number of glass which his ability
to read the Snellen test-letters without glasses would indicate should be used, does
not give perfect vision, nor is there any improvement on irying one or Lwo numbers
both stronger and weaker, we suspect that astigmatism exists in addition to myopia.
We then direet the person to look at our card of Pray's nstigmatic letters, ten feet
distant. If the letter N appears very black, I not so black, and Z quite gray, we
know beyond a doubt that astigmatism of the cornea does exisi, and we recommend
such persons to consult an cculist, and get a formula from him by which we can
grind the proper lenses:

FOR HYPERMETROFIA.

If the person applying for spectacles complains of weariness in the eyes and head-
ache after reading or sewing for an hour or more, and has the same distressing
symptom whenever fine near work is atlempted ; and to see the most distinetly, the
book or sewing must be brought closer than twelve inches from the eye; and when
looking at Snellen's test-types, which are twenty feel distant, No. 20 type cannot be
read, and the larger types are seen for an instant™ind then become confused, we
conclude hypermetropia iz the trouble. To convince ourselves, we Iry a concave
glass of No. 20, and if the sight at a distance is rendered more indistinet with that
glass, we then try a convex glass of No. 24, and if with that the sight is somewhat
improved, and the larger letters do not so scon become confused, we then know
without doubt that the eyes are hypermetropic. We then give stronger glasses, one
after the other on the scale, until no additional improvement is noticed, and direct
the person to take the weakest number for distant sight that will give elearest vision.
Then for reading we give one or two numbers more powerful than those used for
distant sight. We can lay down no scale of numbers for glasses based upon iype
readings for persons who have hypermetropically-formed eyes, from the fact that
their ciliary musele is in a constant state of contraction, both for distant and near
vision, and the power of that muscle varies in every case, so that no iwo persons
with such eyes would see letiers equally of a particular size al a given distance.

If we are unable to give perfeet sight with the number of glass with which the
person sees best, we then try the astigmatic letters, and mostly find that that mal-
formation also exists. Persons who bave hypermetropic eyes, after selecling spee-
tacles by the above rule, will find that while they can read a much longer time with
their spectacles than formerly without experiencing the weariness and headache, yet
will still have more or less annoyance of that kind, This is due to the fact that with
the trial we make to suit them, we do not correct the whole trouble, on account of
the constant over-activity of the ciliary muscle, which thereby conceais a portion of
the defect. At all times afterward this over-setivity must be kept up, and it is the
effort to do that which canses the weariness and headache.

For cataract, or absence of the lens, we generally find, after extraciion of the lens
of the eye, that a convex glass, 2} or 2} inches focus, gives the beet effect for cloze
reading, and that 8} inches focus for distant sight should be used, We always begin
with these nnmbers, and try those of one-quarter ineh both stronger and weaker.

The prices for speciacle glasses, from No. 1520 to 1551, are for the lenses and set-
ling thom o frames; the price of frames or bows, which may be selected, is added
to the price of the lenses, for the cost of the spectacles or eye-glaszes when completed.

Thus, if we have reseription’df this deseriptio B+ S R

MBI we s have & presori) ption—7 & ¥'S @1 e, axis 110°
o lonsen woulid ba No, 1622, price $5; and if the person selected steel spectacles,
Mo, 1090, rrivn SL00, the eost of speciacles when completed, according to the for-
winln, would Le 87,00,

TO PHYSICIANS.

Chnilinte, bn weltlng prosoriptions for us to 611, would do well to give the dislance
otwonn (e sentres of puphls of the two eyes, and slate whether the nose near the
syon In Wigh snd shiarp of low and broad, and if the eyes are prominent or deep-
winkon wnider (o Lrows, and also (o say whether the glasses are 1o bio warn for dis-
ik oF alose wighi.



JAMEE W. QUEEN & C0O., PHILADELPIIA. 15

We glaze astigmatic and prismatic glasses (o eye-glass frames of any form,

To have the azis of the lenses correct, we pul the eye-glass frame the patient
woloctn up ihe nose at the place and in the position they will be worn, and with a
oamel's-linir pencil and red paiot we mark a line across the glass from the inner to
ihi ouler eanthus, neross the centre of the pupil, which gives us the horizontal axis
of enoh eye of the frame, This is only necessary for eye-glasses.

I order that oenlists may meel the fancy of their patients in reference to the kind
of frames they would prefer wearing, and thus more cerlainly insure their being
worn, a8 well as to be able to give us correct information for alteration to meel any
peaulinrity in the form of patient's nose, eyes, or head, we will send by mail when
puquented severnl pair of spectacles or eye-glasses for trial, which can be returned
wlili the preseription, and the frame selected designated, so that we will know which
It s, and if any alterations are required, what they should be.

We will also furnizh Lo physicians blank prescription papers, as illustrated below,
whioh will only require the figures of the formula added and the name of patient to
ke them complete.

Wlth of front, frome € 0 B s
Pupillary distance, € 0 @i s s s
WYLl of nose-piece, € t0 Fosiisismsssiainisisssssisssssssssssans
Holght of nose-piece, § 0 Mo ccissssisesssiisisnssansmsississsssssisens
Position of bridge as to eentre line.

Fraotion of an incl top of bridge is thrown forward from
B T T L —

J‘!N"l”_”f 1 A 8 e o e A R A K e

B T P T T P P P LT P P e EET T PR EEsEEEs

iatianoe {

B A EEEA R EERES GEAEEARR R R SRR R A man

.
B s s sy o
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JAEGER'S TEGT-TYPES.

No. 1. No. 60, Convex.

Tt Brsdl of Was ¥ Thevs b 0 morry Mrbass o e s, eniling is sur misds g 1Sovemsd (bemphie of o3 il b plosmsi gl Sowwi ife! o wsinrs, o ber smeviom snd
e et ddet e, Whil mam b ke, isad @ hai Dl & Lo gl q g Seieid dos 50 s b g slirme— s T af L badl b e dafe of b ollidon
aperin, bl sesjaring mp bofern bom fm ol from Gukd wih e penk 7w s, mbmr Do b ol g e e s s bl U s hees Ve bnilery Beesd T
mamn it e b et s bl e b ] b e g w ey b shp e bosen, wed tle ees smas mers brighlp o wliers fle wr few mes lieakly et premaes
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nen, el Broes ek 18 i op Bgrers G Wl et plited of & lasd of i nidl vienibing find Fereli b thn Fiiar off Uield kil f breaih,  Bui whai gre i%e deey Frowms,
o s, e L whaa b e e a C  er ]
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AT ] s B e | e e Wil Wb e, bl mperts meld pumes of fig presssi - merry dmsss reted Pl Elars, bieived vl em b of e
e, el prnnll o ik oF b pmiing. Wihers s Koy ma | Plirs v bats, bad Uhep as 56 Mol Mtin dten ik us fu dsnewrs, ihey pre vl i mema sad ighis
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No. 2. No. 48, Convex,

mbs in Corlissierm o & gramd poasstts of the =iAlrcluises, reund AMrrmes Waliknas s menumest |s Fieclsieeet,—er & orvera] basbs frar
weand of trn-poand bossrboliers, sl the Rt of 12 OtaTlak iz 50 Grorgr'edebl! Ale? rezanor ees sl 2 beul spuine thr riel wet, ael pasteral
sttty e not wderwiood by e police. Vel many years agm we b do bea sirady asd matterof fast eet of people, wedl danring ln agring
Teriing brisestd gus Lty we parr & wyy ol En cvurse of Ume 5 despesded 1 the puvege—a Ml Uty bipmnee, 1haaph H wary graed Tedlows
i Whedr way., asrl meotvever very warfal i o cirillised commasiny, Wby are Bl cuscily U pet of prple 0 ghve O Simer v U Wil hepanee of sy,
The wweeps, bewreer, ol tbe duncing tn themasloes, xnd they brpt i up, ol banhd b deve. This was o sroeee bbw 1o the remaner of seing e,
b Bt dhd wot smtleely desteey i oither ; for o portien of (8 doernded do the Frerpn Wit (e dunring, sed tondeeed them objeetn of gt et A
m3Mery Trung wres vhet wouege In these days.  Lopesds were In existraos of wralthy grotiomes b had bt childem, and who sfto meay peom of sor
rorw well wnflrring, bl formnl Shem bt chasnoter of aweeps.  Fhiths vt selabed of 8 youneg bar whs, having bera stelrn fromm i pasenis In b i
faney, kil Srvwend b (e coceashe of chimoary-swerping, wis beat, b the cottrer of ki prulessional rurerr, o pwerp U rhimaey of bis mother's bed-
o ¢ gl bow, lalng bot and tied whin be rame ot of iba chimoey, be pot Tots the el B Basl po afien slegd bs s on imfAas, and was diserpoed
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¥o. 3. No. 42, Convex

the masters, thought of [treating a sweep, boeamm no one koew, who be might be, or whal nokieman’s or profleman’s sov be
might turn out. Chilmmey-rweeplng was, by many believers in the marveilons, eonshlernd za s sert of probationary term.sren
Wermnpuﬂu'-hm&mmuﬂm:h‘-hmhm[umdn-tlhdrmtlnﬁﬂtlﬂ:!ﬂlh pr feme
siea was bekd by them In creat rospeet sccordingly. We nosember, in our young days, o fztle sweep alest sar om0 L.
with curly Bakr and white teeth, wham we devoutly, snd sinecrely bellrrnd to be the lnst son of sowmes (lasttions persanage—
-I-Mm-ma:raﬁdimmmmd:thumhnu:nlnt.h_rt‘lrnl&ﬂﬂurlpmhlh-h-
farming us, obe day, s reply 1o our questiss, prepaindal & few tefore bis sseemt bo the swmemit of the kithen
v!lhnnq'.'Mhlﬂlﬂh‘ﬂhhlﬂﬂlﬂﬂhmm-ﬂwmﬂﬂlm_" We felt coriain frem that vime
forth it be woabd soe day be swesd by o lord ot beast; asd wo mever heard the chorch-kells ring, or saw & fag holstzd In.
the nelghboarhood, withent ikbnking that the happy event kad at last sceurred, and that his bmg-los parvat had arrived in s
osch and six, to take bis bome to Grosvenor-square, Mo never came, bowayer; and, ot ihe presat mocent, the young
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No. 4. No. 40, Convex.
gentlemen in quastlen i setthed down as o mastor sweep In the neighbonrhesd of Battle-Bridge, bis distinguishing
charscteristies boing & declded antipathy to washing himself, and the | jon of & pair of Jegs very inndequste

i ile sapport of hin somewhal wisldy and corpulent body. The romanes of spring having gone ont befere onr
thnse, we wers Fain b consale ourslves a8 we best conld with the uneertainty that envelopsd the birth and pareat-
ngn ol (e attendant o , U _,ududuﬂphu-ﬂmwmu,knurm Bt even this
wreielied mmres of oomfrt reelved a shack, Trom which it has never resoversd —a shook, which has been, in reality,
it deaidy blow, We reuld nol disguise frem sursslves the faot (hat whele families nll aweays wers regnlarly buirn of
wweap, in ihe rural distriets of Bomers Town and Camden Town—that the sldsit son peecesdad to tha fathers basi.
s | Wt (e sther brandes sssisted him thorein, anid ssmmeneed oo thalrown scesunwt | thit sty shildres sgala
witrs e e i iha profecran | and that abont their Westity thars could s s mistake whatever. Wa sanld ned
dee el e mny, b i bl sl haly troth, bk we could pob bring onreedves baudmid i, neveribelos, snd e lved
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Ko, 5. No. 36, Convex.

i fow s yoars bn o slate of voluntary ignomnee, We werse roussd from our pleasant slumber by cortain
ik Aretmmaiie vn thrown ot by s friend of ours, to fie effect that children in the lower mnks of life wers
Lo i b s bt whilmngioy-sweeping us theic particulur walk ; that spgRications hod leen made by vari.
i bere Lo i eotatiinted authorities, to gllow them to pursus the olject of their ambiticn with the foll
s ieien midd e tlon of the Baw; that (e affair, in short, was beconing one of mere legal contract.
W birve] & deal sar (o (hese rumenrs at fiest, bot slowly and sorely they stole apon uws.  Month afier
maiidle, wei ke afler wooll, nay, Jday after day, at last, did we nicet with acgounts of similar applications.
Tha voll wan romoved, all mystery was at an end, and chimney-sweeping bad become o faveurite and

JAMES W. QUEEN & CO., PHILADELFPHIA.

No. 6. No. 30, Convex.

wlhiwon pursiit, There is no longer any occasion to steal boys; for boys flock in erowd
o Bl themselves. The romanee of the trade has fled, and the chimney-sweeper of the
prwsant day is no more like unto him of thirty vears ago, than is a Fleet-strect pick-
kot 10 n Spanish brigand, or Paul Pry to Caleb Williams. The gradual decay and
dlsise of the practice of leading noble vouths into captivity, and compelling them to
wegend chilmneys, was a severe blow, if we may so speak, to the romance of chimney-
swonplng, and to the romance of spring at the same time. But even this was not all,
fur wome fow years ago the dancing on May-day began to decline; small sweeps were

JAMES W. QUEEN & CO., PHILADELFHIA.

No. 7. No. 27, Convex.
erydd 1o congregate in twos or threes, unsupported by a “green,” with no “My
Land ™ 1o act as master of the ceremonies, and no “My Lady” to preside over the ex-
lisjiior, Even in companies where there was & “green” it was an absolute nothing—
% e spront; and the instrumental accompaniments rarely extended beyond the
alissyls nidd & set of Pan-pipes, better known to the many, as a “mouth-organ.” These
wite slgns of the times, portentons omens of a coming change; and what was the
sl which they shadowed forth? Why, the master sweeps, influenced by a restless

JAMES W. QUEEN & CO.,, PHILADELPHTA.

Ko. 8. No. 24, Convex.

splels of fanovation, nctually interposed their authority, in opposition to t]{a
Aunelig, mod suletituted a dinner—an anniversary dinner at White Conduit
Monse ~whiere elean faces appeared in lien of black ones smeared with rose

Ik | i kenes cords and tops, superseded nankeen drawers and rosetted shoes.
Jemblosnons who were in the habit of riding shy horses ; and steady-going people,
whi hinve no vagraney in their souls, landed this alteration to the skies, and
e sonduct of the master sweeps was described as beyond the reach of praise.

JAMES W. QUEEN & CO., PHILADELPHIA.
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No. 9, No. 20, Convex.

But how stands the real fact? Let any man deny, if he can, that when
the cloth had been removed, fresh pots and pipes laid upon the table, and
the customary loyal and patriotic toasts proposed the celebrated Mr. Sluffen
of Adam-and-Eve-court, whose authority not the most malignant of our
opponents can eall irr question, expressed himself in a manner following :
“That now he’d cotcht the cheerman’s hi, he vished he might be jolly
vell blessed, if he worn't a goin’ to have his innins, vich he voud say
these here obserwashuns—that how some mischeevus coves as know'd

JAMES W. QUEEN & CO., PHILADELPHIA.

No. 10. No. 18, Convex.

naffin about the con-sarn, had tried to sit people agin the mas’r swips,
and take the shine out o’ their bis'nes, and the bread out o’ the traps
o' their preshus kids, by a makin’ o’ this here remark, as chimblies
could be as vell svept by ’sheenery as by boys; and that the makin’
use o’ boys for that there purpuss vos barbareous; vereas he 'ad been
a chummy—he begged the cheerman’s parding for usin’ such a wulgar
hexpression—more nor thirty year—he might say he’d been born in
a chimbley, and he know'd uncommon vell as *sheenery vos vus nor "=

JAMES W. QUEEN & CO., PHILADELFHIA.

No. 11. No. 18, Convex.

,no use; and as to ker-hewelty to the boys, every body in the
chimbley line know’d as vell as he did, that they liked the
climbin’ better nor nuffin as voss.” From this day, we date
the total fall of the last lingering remnant of May-day
dancing, among the elite of the profession: and from this
period we commence a new era in that portion of our spring
nssociations, which relates to the 1st of May. We are aware
that the unthinking part of the population will meet us here,

JAMES W, QUEEN & CO., PHILADELFIIA,
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No. 12, No. 15, Convex.

with the assertion, that dancing on May-day still con-
tinues—that “greens” are annually seen to roll along
the streets—that youths in the garb of clowns, pre-
cede them, giving vent to the ebullitions of their
sportive fancies; and that lords and ladies follow in
their wake. Granted. We are ready to acknowledge

JAMES W. QUEEN & CO., PHILADELFPHIA.

No. 13 No. 14, Convex.
‘omposing is a term which includes sev-
eral exercises, as well of the mind as the
hody ; for, when we are said to compose,
we are at the same time engaged in read-
ing and spelling what we are composing,
ng well as in taking care to space and to

JAMES W. QUEEN & CO., PHILADELPHIA.

justify our matter. When copy
I8 put into the hands of the com-
positor, he should receive direc-
tions respecting the width and
length of the page; whether it

JAMES W. QUEEN & CO., PHILADELPHIA,
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No. 11, Con

lines between the breake :
and whether any particu-
lar method is to be followed
in the punctuation and in

JAMES W. QUEEN & CO,
OPTICIANS,

No. 924 CHESTNUT STREET,

PHIT.ADEI,PHTA_

No. 16. No. 10, Convex.

eiven, the composi-
tor will make his
measure tothe num-



CATALOGUE OF OPTICAL INSTRUMENTS

L0 FRrICE,
100, Auzoux’s Dissected Model of the Eve: the most ot and aceurste

ever made.  The material is Papier-Macheé, and the whele is acen-

ritely dissected so as to be taken apart, ﬁlmwmq snccessively the

Selerotic and Choroid coats, and Coraen, Retina, Iris, Pupil, Crysialline

Lens, Agueons and Vitreows Humors, the MMQ, Nerves, and  Biood-

Vezaels, colored as in the natural eve, with full :'lﬁmphve lt:]mllhler £35 00
101, The same, eut vertically, [ . 3500
102, The same as 1200, but of German m:t,nufactu 30 00

Lk, Human Eyeball, eul:u'ged gize. Can hemkm: to picces,  and then shows
the cornea, iris, erystalline lens, vitreons humor, and the coatings,
including the results of microseopic examination upon the retina, . 4 50
1304, Map or Diagram of the Eve, (22 by 15 inches,) handsomely eolored,
with descriptive letter-press, . - - 5 : 100

*."'.-f.,n

llﬂ'a'.

1207 1205,
s Waldan's Phantom Face  for Experimental Operations of the Eye, 10 00
P e, Porrin's Model of the Eye for the Practice and Study of the Ophthal-
wmenpie, packed in a wooden ease, with twelve colored shells
mmting normal and disessed eonditions of the fundus of the eveball, 25 00
PR Avtilielal Human Eyes of all sizes and colors.  Each, - ; 12 00
‘}.I
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LI
|9, Liebrich's “,jlllulﬂ.hlluﬂ.ﬂ vy, With two bi-convex condensing lenses, 1
wnil @ inclies foous, and o series of five lenses of various foe, fitting
o i arm behind the perforatod mirror; in moroeco case, . .
1000, Tark Ophithalmogeope, mirror 1} inches diameter, revolving dise
xﬂmlt of mirror containing lenses of —3, —6, --1" —24, 5,
119, 24 inches foens, double convex mndensmg lenses 1} inches
|.l.||uunler, all packed in moroeco case,
1, Loring's Ophthalmescope, mirror 1 :nnllesdmmetur mﬂlvmg ﬂncnt
murlg( ol mirror containing lenses 3, 5, 8, 1 33 indms focus both
vonenye aml convex, double convex z lenses 1} mi:hl:s
lwmeter, all packed in morocco casze, .
100, Lorlng's Ophthalmoscope, same as No, 1200, but tha revn]'nng ﬂiﬁn con-
finlun Ii!m'lu lenses, seven comcave and eight convex, numbered
Inehies and dioptrics, packed in moroceo box, . .
1L Loring's Ophthalmoscope, same as No. 1209, revolving ﬁr.m: mnhmm;:
lwnnl;r-ﬂ:mrl twelve convex and twelve concave, and revolv-
Ing beneath a shiceld or cover by which the lenses arve protected from
flllry and being soiled, luu:l-ui in & moreeco case, AT
LTS 'I.urinu,u Ophthalmoeseope, same as No. 1211, but with rectanzular
mirpor swing on two pivots soas to tilt both ways to an angle of
207 pr 25%, in moroceo box, . 4 - ry z z
Wi D, I{nnp;kﬂ Ophthalmoscope, mirror 14 uu'iles dlanm-ter. revolving
illsg back of mirror containing twelve lenses each convex and con-

mve, rovelving beneath a metal cover for protecting the lenses: from
llllllir\\‘ wnd being soiled, two condensing lenses 11 !m..iu-r- in diam-
elor, nll o ked in a moroeco case, .

28

Tretoe

&5 00
5 0n

14 00

15 00

30 00

L Larlig's Now Oplithalmoseope, & &« * & &
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Comsists of a single dise and a segment of o dize, as shown in the deawing Fig. 1.

The single dise contains sixteen glasses on the metric system, the plos bebog nuome-
bered in white, and the mings in red. The first row of numbers, or that just Leneath
the glass, shows the real value of the glass; the second or inner row shows the reilt
of the combinations when the tis in position. The quadent rotates inmedi-
ately over the dise and the same centre, and contains four glasses, —5 - <16,
and -{-5 +16. When it is not used the quadrant is beneath its cover. The instrumoent
then represents a simple Ophthalmoscope with sixteen perforations, the serics running
with an interval of I DD, and extending from I to 7 plus, and from 1 to 8 winus,
This is ample for all ordinary work, as the interval of 1 D), is ns elose ms even an
expert usnally desires, and can, with a little experience, be used for even very minute
discrepancies.  For if in a given case the fundus is seen distinctly with 1 1) and a
little to spare, while 2 D blurs the picture, we know at once that the relraction must
be between the two, or 15 D, IfE however, for any reason we wish to prove this con-
clusion, we ean bring up 0 5 D. this glass we get suceessive hall~dioptrie from
I to 8 plus, and from I to 9 minus. In this way we ha mms;]lmli., a fine and
coarse nthuﬂmentl us in the mieroscope.  If the higher numbers are desired, these are
obtained by combinations with those of the quadrant. These progress regularly u
to 16 I, e dioptric being marked upon ‘zhe dise; above this, np to +23 D an
—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” mirror. If preferred, however,
th: “three~quarter” mirror or the common cirenlar mirror can be employed.

1220, Measuring Box for Optical Lenses. Patented October 9, 1877, . . $10 00

T'his is an instrument for the measurement of the focal distanees of optical lenros,
It consists of a camera, from which all light is excluded, except what passes through
tae lens or lenses which are being measured. The apparatos can therefore Lo el
in a light room.

Becales graduated for the exact distance of the measuring object from the mensuring
instrument, and for the measurement of concave as well a8 convex lenses, secompany
cach instrnment. The graduation of these seales i3 based upon ene common and
univer=il standard, namely, the messurement of lenses by direat rays of Hie s,

In giving orders, we would ask our customors (o state the distance hotwesn thas
olject amld proprosal place of messarement.  The seale will than Le made secordiogty,
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1225,

AL Nacliot's Complete Set of Trial Lenses contains 32 pairs convex lenses,
il pairs concave lenses, from 2 to 72 inches focus; 19 plano-cylin-
ilrieal convex lenses, 19 plano-cvlindrical coneave lenses from 6 to
i) nelies foeuss 9 prisms, angles from 2to 10 degrees, 4 plain colored
Wi, 1 white glass dise, lﬁml.fgmrnnﬂ surface, 2 metal dises with
stonopaie slit, 1 metal dise with hole and 1 solid metal dise, gradu-
wionl irial frame and 1 not graduated for holding the various lenses.
The whele packed in a moroeco covered ease, with lock and key,  $100 00

“'.. Nuhiot's Trail Sct of Lenses same as No. 1225, but with the eylindri-
val lonses in pairs, : : : . ' : 3 - . 125 00
AR Naehiot's Trial Set of Lenses, consisting of 23 pairs spherical convex
. und 23 pairs spherical concave lenses, from 2 to 72 inches focus; 12
oy linlrieal eonvex and 12 eylindrical concave, 8 to 60 inches focus:
il prisms, 27 1057, 2 dises, 1 plane glass, 1 ground glass, all mounted
i handeome metallie frames, 3 colored glasses, and a graduated
l'nuu-ulrur holding the various lenses, the whole packed in a mo-
’ LA LU LLE . . . » . . - " - . .
LU Maliot's Bel of Trial Lenses same as No. 1227, but having the cylin-
Mroa] mses Inpalrs, ~ . . - L . . W . . 8500
S Marles of Trial Sighis, consisting of 23 pairs spherieal convex and
Ui gl spherical concave lenses, from 2 to 72 inches focus; 12 eylin-
delend comvex and 12 eylindrical concave, 8 to 60 inches focus; 6
i, 27 1o 89 @ disct, 1 plane glass, 1 ground glass, all mounted
||1 lnndsome wetallie Trames, 3 colored glasses, and a graduated
fromie for holding the varions lenses, the whole packed in a polished
||1|||||r|ulll:p' im.‘I. . . . . . - - = - 55 00

Lo Bebom of Trinl Sights, consisting of 253 pairs spherical convex and 23
pualiw spliorienl coneave lonses, from 2 to 72 inches focus; 12 eylindri-
val conves and 12 eylindrienl eoncave, 8 to 60 inches focus; 6 pris
0o 80 2 ddisos, | oplane glass, 1 ground glass, all wunoundod,

70 00
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colored glasses, and a nated frame for holding the variowns
lenses, the whole packed in a polished mahogany box, . ; . S40 00

The above described sets of trial lenses cam be furnished having the lenses of the
inch or of the dioptic system of numbering,

1239,
1280, Thomeon's Ametrometer, in Moroooo s, 0y T i, o 0L 00
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raphd me with an bnstroment I'nr the dingnodiz of the refre-
MR, M%hm i Bt Wills' Oph. 1 ital, Leet
ul'.'La -,J‘tl'l'hnm Colligo, Phll:ﬁ |:lhln.. 2 e i

1I'lllnl=mun1. Iuhtm: in the woodent, and consists of a small fixed gasjet A, a
e 1, wttached (o a box €, which slides upon a bar D, the jets conneeted by
i #Hﬂhu (35 the end of the Ian‘lhma a pointer, which, by elevating or
n.l the uthier el of the bar, ean be 1;{ at any part of the graduated hali-
Iikely s fixed firmly to the thimble H, by which means the entire instrument
diwdl 1o o common gas-burner, and ﬂw]:gl:ts regulated by its stop-cock.

L i o D bog boen ighied and turned down into two small flames about 5 mm.
| ll'w mlim ]rlnmﬂ O melres a ‘x;i'_: iz directed to observe the flames, and
- kb soin l e s gmall points ghiielmteﬂ, or as diffused, enlarged

cin bo minle to eome in contact at their mnrglnﬂ- by sliding movement=

ufi tho hnr. by the hand of the surgeon ing in mind that an emme-
nmutmpm eve will resolve the flghm into two until they pass one
nnd become fused, whilst in ametropia the m& will secm to touch ;

lllllwu. depending npon the d of ametropia, remains between the

I‘} h 1] i, n determine the kind of ametropia, the [mhn-n?. is directed to

i front of the eve nnder examination a slip of red glass in such & man-

1 ‘a& Ilmlf ?f ‘uu diffused cirele, and imffred l;henﬁm li:db:ﬂn the

e red g HECS mv-:rpm is recognized on t te yper-
may be as well done thﬁrm the eve a Jﬁm or paper in such

A pxoliple from view one- [ each cirele.

| this degree of ametropia, the bar has hom‘d:nﬂad on one side into

_& " rm. 1ln'llh a half between, and on the other into English inch and
il 1wl b i that each space of 2.5 cm, will indicate an ametropia

melrie system, and ench inch 3% of the old system. The eut

Maimes a8 apart 2 :I m:nl they appear to a person having

i '.- i two circles of light, with their margins in contact at one pn.nt

g i tho removal of light B, and overlapping when it is placed nearer (o

[

1 iy atill prefer the old system to the metrie, it must be remembered that
AL gl iro not based upon their exac of refraction, but are ground on
W s Inches, ad that, owing to Ilm a:: of refraction of the glass commonly
% o luippy chance correspond in focal length almost exactly with the
{ lwnee, ench inch of timtmca Imlwm the test-lights as determined by
{1l Ineh seale on the bar, will indicate an ametropia of nearly ﬁ

il rdwrrvﬂmhaﬁmndmslmﬂy nﬁmg'lﬂhj'than of i

i W b when their margins seem to have eome into contact.

2 asblgntinm is suspected, the patient should be directed to observe whether
are longer in one direction the other, nwlifm,lrrthnrnrhhmnfthu
il Vol appuonite to light A, the two lights 'l:emg placed some distance a
ek lr[umr to touch, we have one of the most accurate means nsmr-
i merkl unfgrmmmd]mqt since it will become for
Wb o miy whien two elongated points or ovals of light are placed 50 as to have
Illllnm mdwhmthulmbemﬁted the pointer F will indicate on the
ounel nngle at which the lights ave placed, and hence the position of
1' ki of greatest ametropia.

! f l the flames into contact at this angle, the real distance of th is
| vale the degree of ametropia, and having thus found one
nln Lo pliwed at right angles to it and the refraction of the second l:e ascer-
i
] 4

L llMoult cases, or with ]ﬂm- observers, it mn_-:lba an aid both in simple M.

A 1o oulor one of the flames by placing a slip of red glass in front of i,
W,
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1240.

Nu.

1240, Dr. Risley’s Optometer, with 16 various printed test-types, 8 printed
diagrams, and 6 metal dises, having a great variety of perforations
and elits for testing astigmatism, 1 metal stenopaic dise, ete., - 556 00

This instrument was devised by Dr. 8. D. Risley, of this city, for the detection
and measurement of estigmatizm, and with its aid the oculist can arrive at more accu-
rate determinations of the defects of refraction, with much less expenditure of time,
and with less fatigue both to himself and his patient, than by any other means.

The instrument conzists of a stand, with solid foot, on the top of which is fixed a
pair of semicircles, with their eoncavity upward, for the reception of trial-glasses,
stenopaie glit, ete. They are gradouated to correspond with the Nachet trial-frames.
In front of the holders iz a square horizontal bar, 20// long, graduated in fractions
of an ingh. Upon this bar is adjusted a freely-moving carrier, designed to bear a
series of cards containing the test-iypes of Snellen and Jaeger, and a large number
of test-figures for astigmatism, among which is the system of radiating lines of Dr.
tireen, of 8t. Louis. The whole set is intended for use at 127/ instead of 2007,
Meluy of the tests are eut in thin brass discs, and are to be used over an illuminated
background, which is furnished by a plate of ground glass. There is a plate fitting
the carrier, with gentral opening designed to receive these dises, and to permit their
free rolation over o graduaied seale corresponding to that upon the holders. One of
the most valuable of this series of test-objects is a wire oplomeler, consisting of a
brass rim, with two groups, each eontaining five wires, stretched one millimetre npart,
the two groups crossing ihe sentre at right angles. There is also an adjustable
perimeter, which ean be readily removed when not in use.
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1241, Trial Spectacle Frame, with double cells to cach cye, the onter ones
graduated to 180°, for reading the astigmatic axis of the eyes. With
these frames any desired combination of spherical and cylindrie
lenses can be given to the patient for trial; per pair, . ' .

1241,

1242. Green's Set of Test Diagrams, for detecting astigmatic eyes. This set
consists of a pasteboard dial 12 inches in diameter, divided into 12
parts as a clock dial. To this a series of 14 diagrams of lines and
circles can be attached separately at pleasure and made (o revolve
against the face of the dial, .

1243, Astigmatic Dial. A conicular dise of hu Japunnm wlute. nm:] d]-
vided on the margin of one side to every five degrees and numbered ;
over this another but smaller disc revolves, baving two series of
black lines on it which are at right angle, though not crossing one
apother., The lines are adjusted for 20 feet test of uugmatlsm
(No. 20), Snellen’s, 5

1244. Grafe’'s Wire Optometer for date:ehng ashgmu.hm with Iap-n measure
attachment, .

1244}, Dr. Pray’s series of auﬁgmﬁc letters on stiff cardboard for hamgmg
These letters are made up of black lines and white spaces, the
white and black :ga.ues of each letter being all ruled al one angle
in each letter, this angle being varied for every letter. There
are 12 letters and the angles of the lines are hur:sonta], 15°, 80°,
45°, 607, 75°, 90°, 1052, 120°, 135°, 150°, 165°, . . .

1245. Snellen's Tmf.-typas, bound in paper, : : . : . :

1246, Snellen’s Test-types bound, # leather, - - ' .

1247, Jaeger's Test-types, Nos. 1 to 14, bound in } leather :

1248. Snellen’s Test Letters Nos. VIII to C on heavy card-board, 15x28
inches, per card, . : -

1249, Bnellen’s Test Flgu.'rca Nos, VIIL to C, Per t.‘.lu'd .

1250, Dr. Otto Becker's set of four diagrams for detml‘.mg and muﬂlrmg
astigmatism, .

1251. Dr. Burkhardt’s series of dots and lines for delenmn.mg and measur-
ing degree of Myopia, Hypermetropia, Presbyopia, and Astigma-
tism. A set of four cards,

1252, Dr. Thompson’s Metal Dises with Perforations for ]]el.urmm]ng the
Degree of Ameriropis. This instrument consists of four metal
dises: No. 1 has 1 perforation, 1 millimetre in diameter; No. 2 has

2 Ee‘rfmﬁm 4 millimetre apart. No. 3 haz 3 perforations 3
metres apart and § millimetre dinmeter, No. 4 has 2 per‘.l'ora-
llons, 4 millimetres apart and § millimetre diameter,

1253, Btenopaie Slit. . . . F . ; 2 : . »

1254, Simple Optometer, . i .

1255. Trial Glasses, Rubber Frl.men, b tn 48 :nnh fa-uuu, cnnu:, - :

1256, Trial Glasses, Rubber Frames, b to 48 inch focus, concave, French,

1257, Dr. Keyser's “ Prosopanometer,” for measuring the width of face,
width and depth of bridge for spectacles, G ~ = ; .

1258, Strabismometer of Ivory, . .

1250, Boxwood Metric Measure, 1 metre lnng, divided on one side in centi-
melres anid millimetres, on the other to inches and eighths,

12640, Ivory Meiric Measure, 16 cenlimetres long, divided to millimetres on
ono Mide, and inches and eighths on the other, for measuring ]mpll-
lary dislanoe, . . .+ . % e

Price.

£5 00

& 00

[ B
&

700

b2 b
w88

8 g8 8

'S
8

4 00
250
12 00
13 00

4
1 i)

b

1 60
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GOLD SPECTACLES,

0 eliher Oetngon or Oval-Shaped Eyes, and fitted with either Double or Periscopic
Convex or Concave or Plain Smoke or Blue Lenses,

SINGLE TEMPLE3,

1350.
180, Bingle Temples, 10 carat $6 00
ngle Tem CarT r I,
R 5 P 19 curat g, et putr, 7 50
Do, 14 da. do. e 9 00
Do. 16 do. $is., 5 e 11 00
b, Do. 18 do. el S S 13 00
1
i GOLD SPECTACLES.
Oyal Bhaped Eyes, and fitted with either Double or Periscopic Convex or Concave
) Lenses.
| |
HOOE TEMPLES.
]

1960,

Mook Bides, 14 caral gold, vary light, . . .+ =« =« « 6D
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GOLD SPECTACLES.

Oval-Shaped Eyes, and fitted with either Double or Periscopic Convex or Concave
Lenses,

1361.

No, Price.
1261 Skelefon or Frameless Spectacles, with gold hook zides, . . . 5500

GOLD SPECTACLES.

Of either Octagon or Oval-Shaped Eyes, and fitted with either Double or Periscopic
Convex or Concave Lenses.

SLIDING TEMPLES.

IEBE. Bﬂﬂiﬁg‘l‘mpln,lﬂmutgolﬂ.wpur, . . - : 3 i 9 00

Do, 12 do. " - - . " ' 10 00
Iﬂﬂl. Do. 14 dil do. . . 4 . . . 11 00
1565, Do, 16 do. do. sl e ISR . 1800
lm; Do, 1a d‘- do, . . W W '] ' 15 m
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PURE SILVER SPECTACLES.

Of oliber Octagon or Oval-Shaped Eyes, and fitted with either Double or Periscopic
RS e l}z:dmorcunu“m

SINGLE TEMPLES.

Price.
{. i, Iln;h Tmplul, whgau, pu pair, .

82
2
uugun,mthﬂnﬂadmiwhraﬂmmghls, 3
oval, do. 3

ggee

PURE SILVER SPECTACLES.

.
wlther Datagon or Oval-Shaped Eyes, and fitted with either Double or Periscop'e
' £ Convex or Concave Lenses.

SLIDING TEMFLEZ.

' Illllh" Tamples, octagon, per pair, 52N 3 60
Do, BA kow, w11 3 i lamson T A Ms, 400

1 ocingon, with div rnn nmng
o, ol ey don do. do. 400
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ELASTIC STEEL SPECTACLES.

SINGLE TEMPLEZ.

Of either Octagon, Oval, or Oblong-Shaped Eyes, and fitted with
Periscopie Convex or Concave Lenses.

either Double or

No. Prick.
1200. Exira Fine-finished frames, per pair, . = . : » 2 . F250
1291, Mediom do. da. 0. 4 = . . " 1 &0
1392, Heavy dao, da. do. W s e e o i 1%

13945,

1395, Medtum-finished frames, divided glasses, for far and near sight, per
pair, . . . - . . . . .

i . 200

TURN-PIN TEMFLES,

Of either Oval or Oblong-Shaped Eyes, and fitted with either Double or Perizeopic
Convex or Concave Lenses.

e e

1400.

1400, Finesi-finished frames, per pair, . .
101, Medinm  do. da. do. . .
102, Heavy o, da. do,

1108, Medium o,  do, divided glasses, for far and pear II;II'I. por palr,
e

- . ® ® i N

-

——i
E2xS
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PULPIT SPECTACLES.
SINGLE TEMPLES.

N -
1101, Pincst-fished frames,withdouble or periscopic convex glasses,per paie,  $1 50
TURE-FIN TEMPLES,

14035,

fm Pinest-finished frames, with double or perizcopic convex glasses,per pair, 1 60 |
lie Pulpit Speclacles are very convenient for public speakers who require spec-

1 tu road their notes: the tops of the glasses being made straight or nearly so,

“alluw the wearer Lo look over them when the eyes are directed to the andience.

»o
L

1406.

Juvisible Hpeatacles, Hook Sides, with (he frames =l in th
. Al they maynokbomeen . . o+ o+ . . o« . 2060
LioGg, Mook Hido Blool Bpectacles, glasses not grooved, &+ & «° & 262
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N Price.
1407. Skeleton or Frameless Spectacles, with steel hook sides, . . . 325
1408, Miller's or Turner's Spectacles, heavy frames, with large eyes, and

plain white glasses to guard the eyes from chips, per pair, . . a0

EYE PROTECTORS.

1410. Spectacles with large, hollow glasses, eilher blue or smoke color, for
Erntael.i.ug the eyes from bright light, wind, and dust. Steel frames,

ight hook wides; 0 oL Toptt TR L Skl
1411. Bame as 1410, mediom weight, straight or double sides, . . . 100
100

1412, Do. heavy  do. do. ol 2N G R ©

T 1414,

1413,

1413, Wire Gauze Eye Protectors, with green, blue, smoke, or white glasses,
and steel Temples, as spectacles, extra fine-finished frames and

glass, per pair, - ; . i el . et : 2 50
1414. Wire Ganze Eye Protectors, same as No. 1418, but frames and glasses

medivm-finished, . 3 : - : g . . : : 1 50
1415, Wire Ganze Eye Protectors, with green, blue, smoke, or white glasses,

and elastic band ; an exeellent article for railroad travelling, per pair, 0
1416, Eye Shades, with wire frames, for both eyes, . 4 . . . Hi)
1417. Do, with elastic bamls, for one eye, = . - F : iah

All the Speciacles deseribed in the preceding pages, for the prices given, are ench
fittodd with either Double Convex, Periscopic Convex, Touble Cononve, or Poriscaplo
Concave Lenses, I';nm No. & to No, 72, or with plain blue, greon, o simoke ooloved
loninaoe, ':tml a noaiy strong, leather onse, like No, 1676 or No, 1670, 1o vuntaln o,
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GOLD EYE-GLASSES.

Fitted wilh either Double or Periscopic Convex or Concave, or Plain Blue or Smoke
Colored Lenses.

Wi
190, Bingle Spring Gold Eye-Glasses, 10carat, . . . . - = %5
I“Ir I}q‘- ﬂl‘h dﬂ- 1'! dﬁ £l - - - Ll 'F

g8

1Y, Componnd Bpring Gold Eye-Glasses, 10 earat, . . . . - H 00
11, i o, o, 14 do. . - . - . 8 b0
W be. o, do, vory light, 14 carat, . . . 750
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GOLD EYE-GLASSES.

Fitted with either Double or Periscopic Convex or Concave, or Plain Blue or Smoke
Colored Lenses.

No. PRICE.
1425. Anatomical Model Gold Eye-Glass, 10carat, . . . . . $550

1426. Do. do. do. 14 do. - w o= . 1000

1427,

1427, Fum‘llu'u‘B:n-ﬂm. with 14 carat Gold Spring and Handle. «  +  A.00

r .
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STEEL FRAMED EYE-GLASSES.

Filled with cither Double or T ie Convex or Concave, or plain Blue or Smoke
ored Lenses.

Ii(m- und Spring Pattern, . . . . .
%o. p;mug do. 'varyﬁgit grooved glasses,

\
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SHELL FRAME EYE-GLASSES.

Fitted with either Double or Periscopic Convex or Concave, or Plain Blue or Smoke
Colored Lenses.

1440,
1440. Bingle Spring Pattern,

1441.
1441. Compound Spring Paltern, .

1L, Anatomies) Paltern, " . s : . TR
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HARD RUBBER FRAME EYE-GLASSES.

Fitbed with either Double or Periscopic Convex or Concave, or Plain Blue or Smoks
Colored Lenszes.

1400, Single Spring Pattern,

B2 Anntomienl Bpring Paltern, . Ji B . . $195

Al the Byo-Glnsses from No, 1420 to No. 1452 are fitted with eiiber do hl i-
gl pativex or eoneave or plain blue or smoke oolored lenses, anid ;..;:l,.:i'ﬁ:rﬁﬂ
s aid wilk guard for e prices oamed,
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SPECTACLE LENSES.

Spectacle Glasses of the best quality, fitted to frames, at the following prices:

Noe. Price.
1500. Double Convex White Lenses, from Nos. 5 to 72, per pair, ; . B07a
1501. do. do. do. 1to 4}, do. - 125
1502, do. da. Davided, or Franklin Lﬂlu&, hm b tn

72, per pair, 1 &0
1508. Double Convex White Ianm. two focus on one glua, Bto "2 pcr pa.n-, 1 a0
1504. do. green, blue, smoke, or pink ecolor,  do. do. . 150
1505. Periscopic Convex White Lenses, dao. do. . (]
1506, do. do. from Nos. 1 to 4%, do. . 1%

1507. do. blue, emoke, or pink color, do. & lo 72, do. 1 50
1508. Double Concave White Lenses, do. do. do. . Ta
1509, do. do. do. 1to 43, do. . 125
1510, do. blue, green, or smoke eolor, do. &to72, do. . 1 50
1311, Periscopic Concave White Lenses, do. do. do. . i
1al2, do, blue or smoke, do. do. do. . 1 60

1513. Plain Blue, Green, or Smoke Lenszes, . . 100

The prices for the above Glasses apply when set to th! m'ﬂl.'nnl“j" ﬁ‘nmea whm-'h have
a groove on the inner edge of the eye wire. If the eye wire is very light and without
the groove, as in No. 1406, the edge of the glass must be grooved to receive the eye
wire. Sctiing glasses in frames of this description will add seveniy-five cents to
any of the prices from No. 1500 to 1518, and 23 per pair to prices from No. 15620 to 1551.

CYLINDRICAL LENSES.

1520. Plano-Convex or Concave Cylindrical While Lenses, Neo. 510 72, per pair, o
1521, do. do. deo. da. single glass, 125
1522, Sphero-Convex do. do. do.  per pair, 4 00
1523, do, do. do, do. single, . 2 50
1524. Plano-Convex, Cylindrical, Blue, or Smoke, do.  per pair, 300
1525, do. da, do. do. do.  single, . 2 00
1526. Sphero- {!nnvn, do. do. do. do.  per pair, 540
1527. do. do. do. do. do, single, . ]
1528, Plano-Convex or Concave Cylindrical and Prismatic White, per pair, 4 G
1529, do. do. da. do. single, . 2§
1230. Sphero-Convex, da. do. da. per {u.i:, b A0
1531, do. do. do. do. single, . 360
1532, Plano-Convex or Concave Cylindrical and FPrismatic Blue or Smoke,

per pair, . 5 00
1533. Plano-Convex or Gnnnavn thndrmu.i ‘and Prismatic Blue or Smnke,

single, . 3 00
1534. Sphero-Convex or Concave Gylmdmal and Prismatic Blue or Smoke, 5

er pair, . . i

1535, Spgqm Convex or Concave erll.n-'.'l.ﬂcll and Prismatie Blue or Bmu'l:e.

single, . = - 4 00
1586. Cross Cylindrical Lenses, convex or mncate white, par pm'. « = B 50
1537, do. do. do. do. single, e 4 40

PRISMATIC LENSES.

1538, Plain Prismatic Lenges, white, per pair, . . 5 i - 2 ()
1530, da. do. do. single, . . . . . 195
1540, do. do.  blue or smoke color, per pcn.lr, . . . 3 00
1541. do., da. do. do. gingle, . . 3 @ (M)
1542, Sphero-Prismatic Lenses, white, per pair, . i . ; . . 4
1543, ilo. do. do. single, . . . . . 250
PEBBLES,
1560, Double Convex or Coneave Pebibles, por pair, . . ' ' ' 3 00

1501, Periscopie Convex or Coneave Pebliles, per pair, ' ' ' ! 4 o
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SPECTACLE AND EYE-.&SS CASES.

e T e e

10D, 1584, ) 15932,
Price,
Hpwolnale Case, moroceo, wilh tuck, . . - ~ : - . 2020
L, ilo. open end, . . g . ; . . 20
I, fine English leather, . i - 75
lia, papier-maché, sliding top, . - . . . Totel 00
Dy, ilo. frog mouth, . . . L $100te 125
D, Haoleh plaid, do, - . 3 : . B0 te 1l 50
(1178 do. gliding top, . - ' . . 1 60
Lo, planished Lin, . : i : * 3 . ' 25
o, ticrman silver, plated, , 3 . « 125 to 175
Byw glass Cane, moroceo, open end, . : 5 - : . 15
‘ D, il frog mouth, . . - X . . ‘ 45
i Wpweglans Mook, of solid gold, & i ~ . . 5 .1 50 to 5 00
Ihis, gilt, . 3 = - . . 5 : = - 25
I¥in, melal, blnck, . . = 5 . = . % 15
Py glasn thalun, of gold, with Took, . c . . - . 400 te 6 50
¢ Bk Upards for Eye-glasses, light, . 7 . . . . 10
1w, ilo, meidinm, . ‘ o = . 2 : 10
" L, i, heavy, . . 5 - o " - 10
i l‘ll]ill Unirile for ern-uln.un-u, light, . - - = ; L 10
r L, o, henvy, . . . . 10
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BOOKS ON THE EYE.

IHJL Artaorr. Use of the Ophthalmoseope, . p : - ; )
1645, Arrex & Nortox. Ophthalmic Therapentics, o TS
1645, AxceiL. On the Eye, 1 " . . . . . .
1647, Axcern. How to Take Care of our E_ma, i ; . ; -

1648, Archives of Opthalmology and Otology, . . . . . .
1649, Anvr. Injuries of the Eye. : 4 ol b .
1650. Browx, E. A. How to Use the ﬂphthaimm;:e, = 5
1651, CarTEr. On Diseases of the Eye, . .

1652, Drxox. A Guide to the Practical Study of Ihmmea of'll:m Eye, 5
1653. Doxpers, On the Anomalies of Accommodation and Refraction of
the Eve, with a Preliminary Essay on Physiological Dioptrics,
1654, Fexwer. Vision: its Optical Defects and the Adaptation of Specl.:
cles, embracing Physical and Physiclogieal Opties,
1055, Garezowskr Traité des Maladies des Yenx, . .
1656. Hervnontz.  Optique Physiologique, 5 g 4 i A 2
1457, Lawsox. Diseases and Injuries of the Eye, . . . ’
1£58. Lonixc. Determination of the Refraction of the Eye by means uft]],c

Ophthalmoscope, . & i . : .
1459, Macvauara. A Manual ﬂfDlHﬂ-'iﬁ ufthe Ever o @ v %
1460, Moxc. Space and Vision, . . .

14561, Pennr%. Traité Pratiqgue d’l}phthn.]mmmpm et d' Optnmér.ma,
1062, BenerrrEr.  The Theory of Optical Defects and those of Spocmcles,

from the German, by Cnm‘r Ha o n SR =
1663, Sreriwac. Treatize on the Discases of the Eye, mdud.mg the Amb
omy of the Organ,: ol 08 o Dt HERENE L . i

1664 Warrox. A Practical Treatise on the Diseases of the Eye, . .
1665. WeLLs. A Treatise on the Diseases of the Eye, . . . . .
1666. Wernis. Long, Short and Weak Sight, . . . . . .
1667. Wmai1er. The Huoman Eve, . . i

1668, Winriam= A Practical Guide to the Study uf tlm Tisenses of ﬂ:m E‘m
1669. De WeckER ET DE JABGER. Traité des Maladies du Fond de I'Oeil,
1670. MeveEr. Traité Pratique des Maladies des Yeux, . . . .
1671. MEYEE. Logommrln]lél’mchm, 2 ; - W
1672, Mever. Traité des Opérations qui se pratiquent sur l'Dcl.l

1673. Forrm. Lepons sur I'Exploration de I'Oeil, . A ;
1674, FPawo, Traité Pratique des Maladies des Yeux., 2 Yuls. - i
1675. WitkowskL Anatomie Ieonoclastique, Atlas Complémentaire, .

1676. Laxporr. Manoal of Examination of the E‘-.we,Trnnslnmd by Dr.
Burneit, . . ¥ ¥

1677. LiunnkicH. Atlas of Gphlhnlmmmpj' mt.h Calamd I‘lntes .
1578, Iannas. The Eyvesight, and How to Care for It, . .

1570, Sonweaoer.  Hand-book of Ophthalmology, .
i Thoaesa  Ophthalmic Practice, - - .

-
B3 M= SN 08 =]
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[
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REFLECTION OF LIGHT,
PLANE MIRRORS,

1690, 1691. 1703,

L ;
B0, Pline Mireor of Plate Glass, 6 inches diameter, in wood frame, with
rlng wnd handle, S e - . . .
001 Plane Mirror of Plate Glass, 6 inches diameter, in wood frame, on
il justable stand, o T A A T i
AL T'wis Plane Mirrors of Plate Glass, each 7 by 9 inches, mounted in

mtal frames and hinged together
e i

s0 that their surfaces can be
Inolined to various = 4

. . - - .

SPHERICAL MIRRORS.

1005, Mpherieal Coneave Mirror of polished glass, 6 inches diameter, in
woull frame, with ring and handl G e

100 Mpliorieal Convex Mirror of pnlis%ed glass, 6 inches diameter, in
wiinl frame, with ring and handle, . . . . . . .

AB0E, Mo, 1005 and No. 1696, mounted back to back, in one wood frame, .
Mirrort Nos. 1695-1695 are made of Plano-Convex lenses, and

answer well to show the general effect of convex and concave mir-

T,
A0, Mplorieal Concave Mirror of glass, 6 inches diameter, with accurate
purnllil surfaces, mounted in wood frame, with ring and handle, .
0L, Bihwrieal Convex Mirror, similar to No, 1700, . = - r .
:t Mphorival Mirrors, No. 1700 and No. 1701, mounted in one frame, .
Miphiorlenl Coneave Mirror of glass, 6 inches diameter, with accurately
prnllel surfaces, mounted on adjustable brass stand so as to be
iiclined or turned at any le and elevated or depressed, . .
PO Myhiorioal Convex Mirror of glas, 6 inches diameter, with accurately
parallel surfaces and mounted as No, 1703, . . . . .
P, Mpherienl, Coneave and Convex Mirrors, No. 1703 and Ko, 1704,
wonnted in one frame back to back and on brass stand with motions
. Wi doweribed for No, 1703, : Z . - g - .

CYLINDRICAL CURVED MIRRORS,

i Cyllndeleal Convex Mirror of glass, 8 inches diameter, in wood
friine, with ring, . ] g 3 . ¥ : . : .

o, Cyllndelenl Coneave Mirror of glass, 6 inclies dismeter, mounted in
il frnme with base, to show cansties and abereation by reflection,

10, Bilvereld Brass Band to show Canstics by Reflection, and also the line
}‘nllum'll by o beam of light undergoing suecessive reflections from

s miirfinen, i = d . . . = > . .

2 50

275
4%

10 50
10 140
17 30

25 00
25 M

35 00

2 50
250

10 00
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No,
1711, Multiplying Mirror (producing several images) of jlows, 0 Inclis
diameter, in wood frame, with ring, . ' .

1712

1712. Anamorphoscope, or Cylindrical Mirror. With distorted figures,
which e perfect on being looked at in the mirror, . . .

1713. Conical Mirror. With similar forms and for a similar pu .
1714. Pair of Parabolic Reflectors. Of copper, nickel-plated, 13 inches in
ginmem-, mounted on neat adjusting stands of mahogazy, with brass

tti . . . . . . . : . e .

1715. Pair on%si‘mbuﬁc Reflectors. Of copper, nickel-plated, 20 inches in
gi;l]mﬁu, mounted on nent adjusting stands of mahogany, with brus

1718,

1718. Vertical Bemicircle. Thirty-six inches in diameter, gradnated o de-
with background of black velvet. A mirror at the centro is

urnished with an index set exactly ienlar to its plane, and

both mirror and index can be tu in any direction desired.

A rmay of light from any brilliant source iz allowed to enter the
eollimator at the base, in the direction of the centre, and by means

of alittle emoke from brown o the paths of the incident and
reflected rays, as well as the relation of the latter to the plane and
movement of the mirror, are casily shown to a large andionce, .

1719, Apparatus to show Plane and Diffused Reflection. Consisting of a
mirror polished on the one side and left unbornished on the otlior,
Mounted upon an adjusting stand, .

n. - w " w L]
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1737,

CLAUDE LORRAINE, or LANDSCAPE MIRROR.

Claude Lorraine, or Landseape Mirror. A pleasing and beantiful
il riiment, for viewing clonds, landseapes, ete. ; icularly adapted
i use in the comntry and at theseashore.  Asthe mirror condenses

dlminishes the view into a troe | ive effect, the instrument
Ellwn]l.llhla to the artist, and a very desirable companion for tour-
The mirror produces, instantancounsly, the most charming

poblon of geenery, buildings, ete., 6 sizes, as follows :
iy (1} inchesdong by {1 inches wide, in strong moroceo case, each,
v do. 5 do. do. do.
7 do. 5} do. - do. do.
Bl do. 6} do. do. do.
H do. 74 do. do. do.
U do, do. do.

7 do.
ted TFountain, I]fustmting the total reflection of light in a
il wein,  Consisting of a tank fourteen inches high, with a brass
i, modl an aperture for smooth vein on one gide and a condens-
i w un Lhe olher, . .~ e i : AR 5
lnted Fountain,  Similar to No. 1735, but much luﬁg&r and
il ol hicavy tin, neatly japanned, with apertures of two different
b for the flow of the water, . . e | & .
Wollpsion's Goniometer,  Small working model, . . . .
atte Laimitre, A mirror witha and an inclination move-
il 1o b aedjusted iy hand, for reflecting the raxs of the sun into
W voonn, Hmall model of brass, R R e Wy
W Lanliee,  Large model, with two mirrors ; one of silvered 'pla.te-
ey Mo other of polished black-glass. Movements very perfect, .
llnlm‘lmw for Projection, mounted in brass with lens ; complete, .V
e Kaluidoscope, on tripod stand, o LIRS MR LT
I i, on fine walnut stand, with brass front, . .
pupwy, or Wheel of Life, T g e G
A mealinieal and nrum] toy, affording ampsement to old and
e 1t e s exemplification of the persistence of viszion, and is
mahmhtu bl i illusteating the wonders of opties.  The turning
W e or evlinder brings into view the varying form or posi-
bﬂ-ﬂ ol oo in rapid sucecssion, until they blend into o perfect

e Ml of motion and patureal action. By placing the apparatus
# wihialle Light, o namber of persons can examine it at the same

fine

o Y
g EESEEE

gk
g8

b

wiemSE
ERBE8 2
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- 1743,

o,

1745, Extra views for Zoetrope, set of six - . e . §100
)

1746, Magic Telescope to look t habrici:,: . AT i 1

1747,

1747, Bilbermann's Heliostat, For the purpose of keeping the rays of the
sun always reflected in the same direction, by means of clockwork, 250 00
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M, PricE
704, Poneanlts Hellostal,  For the same parpese, . : R a . B350 00
(740, Prof. Keith's Heliostat Mirror, 8 inches in diameter, with clockwork,

very complete, . 70 00

1700, Vertieal Circle of Drass, 10 inches in diameter, geaduated to the half
aof a degres, and reading by verniers to minutes, with a plane mirror
al centre, u teloseope attached to one vemier, ond 2 eollimator
io the other. For exact experiments on the laws of reflection and
vefraction, nnd as a goniometer. Mounted upon a firm support of
setal, with a joint which enables the circle to be placed in dm hori-
zontal position when desired, as in experiments on refraction and
dispersion, S R il R R e

1751, 1751,

1701, Wheatstons's Photometer. A brass cylindrical case inclosing mechan-

ism by which motion is given to a disc upon which are placed

any number of polished beads, M SR R
1762, Humbond's Photometer, small model, . . g . : 5 . 1200
1744, Crook’s Rudiometer, May be used @s a Photometer, . . 7 50
170h. Crook’s Radiometer, smalisiza, « + . . . . - - 3b0

1755,

00, Mol large Larsngoseope without Lamp, with two Laryngeal Mir-

pors, complete in a ense, . A . ~ - . . . . 2200
1700, Wabwelil's small Larvososeope without Lamyp, with two Laryngeal Al
rors, complete in o ease, . - . . - . . . . 14 00
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REFRACTION OF LIGHT.
]

iy

N

1760.
REFRACTION APPARATUS,
o

1760 represents a neat and aceurate instrument for verifying the laws
of refraction and total reflection. 1t consists of a vertical divided
cirele, to which is attached a cirenlar glass tank, half filled with

* water or some other transparent liquid. The surface of the liquid
must coincide exnctly with the 93“ on the scale. The angles of
incidence amd refraction can be read off at the verniers, carried by
the two arms, and the sines direetly measured, by means of the
graduated horizontal sliding scale, . : . I . 865 00

1762, Apparatus for the Accurate Measurement of the Refractive Indices of

ies. For complete deseription, see No. 1750, . . . . 125 00

PRICE

PRISMS.

1765, Hollow Prism of Glass, eight inches long, with compartments to be

filled with various liquids, to demonstrate their different refractive

as well as dispersive powers; on clevating stand of brass, finely

finighed, . . : e w e . ; : - 00
17668, Bolid Flint Glass Prisms, 3 inches long, without stand, each, . . a0
THT. Do o, 4 do, do. do. a = i
1768, 1o, ilo, h ilo. o do.

; . & bl
1769, D LTS G do. do. do. : . 1 00
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177

Hu, PRICE.
1770, Holid Flint Glass Prisms, 7 inches long, without stand, each, . . §1 25
117. Do do. 8 do. do. BT e an 150
1772, Metal Stands for Prisms, each, . . : F ; = . 5 1 50

17781775, 1776, Y s

1, I*'.-luilulvﬂl Prism mounted on hrass stand, with ball and socket Jmm,
inches long, . 0 00

1774, Eqguilateral Prism mounted on brass ﬂ-mﬂ with ball and socket Joml
t inches long, . . 1100

i ;-uluh-ml Prism mounted on brass stmrﬂ with ball and socket JI:II.III‘.,.
' vinehes long, . 13 (0

1770, Eqnilateral Prism 3 inches lmlg, n-:m“-.m:];qr gmunll and lmll.hheﬂ un-
ioninied, 3 00

171, L-pulnlmnl Prism 4 inches Inrrj.g,_|I n.cm1ml.el_1r g'rwml and puhs]:ed un-
micnnled, . 4 G0

1VTN, Eguilateral Prism b inches .'Inl:lg, numtmtcl) g'mtlml and lmhﬁheﬂ., un-
mwnnbed, . 500

1770, Fine lh.-c'tu{mlur Prism of Flint {:]m;s, over two inches and a qu:m‘.ﬂfr
on the wide, for inversion and total reflection in projection, . . 20 (0
17a0, Fine Condenl Prism.  Giving cireular spectrom, il . 60

iRl Conloal Prism. 1. da. not as well ﬁl;islmi 1 U
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CONVEX PRISMS.
]':;.Il:i Convex Prism, 2 inches long, 16 inches focus, i
7. . .
1783. Do. 28 do 32 do ;
1784, Do, 3 do. 32 do. -

1785.
%5. Priems for Stereoscopes, 1§ inches sqnare, per pair, . . - - 75
1786, Polyprism, making many heads out ofone,  + .« .+ . . 95

(I

1780.

1790. Demonstration Lenses. Set of si::, one and seven-eighths inches in
diameter, . 2 50

701, Demonstration Lenses. Set of m:, twu and a qunrtnr ine lws in di-
ameter, very soperior, . oy s . - . . . T o0
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702 Het of wix Spherienl Lenses as No. 1790, but larger size and mounted
on stand, : A ; - 3 . : . . 535 00
708, Set of six Lenses with Cylindrical eurves, mounted in frames as No.
1792, . : G0 00

1704, Lens of L'-l'uwn-gh.m Four and a half inches in diamete;', on brass
sland,

- - - - - -

798.

1703, Apparatus for demonstrating reflection, refraction and dispersion.
Congists of a base and eolumn, supporting a round metal bar horizon-
tally, on which are placed :

Double Convex Lens 13 inches diameter, 2 inches focus; v
Do. do. 8 - do 12 do.

Double Concave Lens 1} inches diameter 2 inches focus;
Do. do. 1} do. 15  do.

Coneave Mirror;

Conyex

Prism 60°;

Plane Glass;

Olject holder.

All'of which are fixed on cirenlar collars which slide on the
horizontal bar, and can be turned out of the way when not in use.

With this apparatus, the prineiple upon which most optical in-
struments are constructed ean be elearly and quickly demonstrated, 25 00

MICROSCOPE AND TELESCOPE LENSES.

1800, Double or Plano-Convex Lens, 1 inch diameter, 2 inches foeus, .

. i
180, | BT do. z o I3 do L 75
1K, Iho, o o, 1] do. : 75
| 5, 1, do. i o, 1 do. : z 75
K0, 1 b, do. ? o, i | do = 75
1RO, [ by, il i i, do. . i
| Wi, 1, ilo. + ilo. do. : f 75
1807, 1 ilo, | o, do, T 75
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COSMORAMA LENSES.

N,
1810, Dwomble or Plano-Convex Lens, 8 inches diameter, and either 50, 36, 48
or 72 inches focns, each, . ¥ ; . 4 - . . .
1811, Thuble or Plano-Convex Lens, 7 inches dinmeter, same focl ns 1200,
cach, iy 5 - . 2 : " « . . . .
1812, Double or Plano-Convex Lens, 6 inches dinmeter, of either 24, 30, 36,
43 or TBinches focug, each, . . . . 0wt . s
1813, Donble or Plano-Convex Lens, 5 inches diameter, of either 18, 20, 24,
30, 36, 43 or 72 inches focus, each, . . . . . . .
1814, Double or Plano-Convex Lens, 4 inches diameter, of either 12, 14, 16,
18, 20, 24, 30, 36, 48 or 72 inches focus, each, . . . . .
1815, Double or Plano-Convex Lens, 3 in. diam., any focus 6 to 36 in., each,
1816, Double or Plano-Convex Lens, 2 in, diam,, any focus 6 to 86 in., each,
1817, Doubls or Plano-Convex Lens, 1} in. diam., any foens 5 to 45 in, each.

DISPERSION OF LIGHT.

1830 1832, 1837.

1825, Flint Glass Prism. One inch on side, very pure and of high refrac-

tive power, perfectly polished, angle of sixty degroes, for wse in

1826, Flint Glass Prism. One and a quarter inches on a side, similar to

Mo, 1825, but polished on two sides only, . . . Cr s

1827, Hl?}l?‘w Prism for Bisulphide of Carbon. Botile form, three inches

e T R e S e e

1823, Hollow Prism for Bisulphide of Carbon. Bottle form, six inches high,

1529. Hollow Prism for Bisulphide of Carbon. Globular or Spirit-Lamp

form, three inches in diameter, . . . : . e

1830, Brass Box with two Hollow Prisms, No. 1827, arranged at the angle

of minimum deviation, . T . e "

1831, Brass Box with two Hollow Prisms, No. 1828, arranged at the angle

of mininoum deviation, . T s Ty ' .

1832, Achromatic Prism. On brass stand, with joint to incline to any angle,

1833, Achromatic Lens.  One and seven-eighths inches in diameter and ten

inches focus, wnmomnted, . . . . . ., .

1834, Achromatie Lens. Same as No. 1833, but mounted on an adjustable
brass stand, e ISR 2 L ) S

PricE
&4 00

12 00
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N,
LKL, _\.-hmmn.ticil_.:-.ns. Three inches in dismeter and twelve inches foens,
e e - . . . H . . . . . .

IH80, Achromatic fens.” Bame as No. 1835, but mounted on an adjustable
lipns stand - A s . . . . - 2 a .

17, Nowlon's Dise. For the recomposition of white light. A card-board
ilisg, twelve inches in diameter, with the colors of the spectrum as

rayn from the centre. A brass bearing at the centre permits the

whole to be supported upon a metal pin, and revolved rapidly by

n eord and d.ttl.ln‘ . - : . . . T b :

| WN. Nowton's Dise.  Similar to No. 1837, but thirty inches in diameter,
und intended to be used upon a vertical whirling-table, such as

No. 2144, . . c # ¥ 5 - 3 = i . .

Ia, lrewster's Dise,  Similar to 1838, but having the thres primary colors
inwtead of the whole seven of the spectrum, . . . . .

[0, Nowton's & Brewster’s Discs, Nos. 1838 and 1839 on opposite sides
”[ tllﬂ Rrame mrd-'ei-mlﬂ, - . - . . . . .

SPECTRUM ANALYSIS,

1800, Direct Vision Pocket Spectroscope.  Three and one-half inches long,
il five-cighths of an inch in diameter. Consists of a series of five
prisms, on the principle of Amici, mounted in a brass tube, with an
niljustable slIti_’ 2 :"-_'; . ' TTh . 'nc'h 1. .m:l 2 =

MAl Diveet Vision Pocket Spectroscope. ree inches long, and seven-

l toniths of an inch in dialmeter, with five prisms and adjustable slit, .

{842 Direet Vision Pocket Spectroscope. Same as No. 1851, but with
neliromatic lenses and neat moroceo case, . : ; 2 i

Hi
Price.
§20 00
27 50

3

4 00
3 50
6 00

18506, 1858.

LA, Direct Vision Spectroscope.  Large model, eighteen inches long, with

five prisms, adjustable slit, and neat polished mahogany case, .
A powerful instrnment, easily dividing the D line.

PG Direet Vision Speetroseope.  Same as No. 1853, but on neat stand,
with horizonial movements, . . ' - - - = .

W64, Direct Vision Spectroseope.  Twelve inches long, and seven-eighths
ineh in dinmoter, containing five prisms, with eye-piece, adjustable
o diflerent portions of the spectrim in succession.  In neat mo-
PO Gl . : : : s T . Sl

M6, Direct Vikion Spectroscope.  Bame as No, 1855, but mounted on neat
slandd, with horigontal movement, . « .+ .



i

No,
18457,

18358,

1859,

1360,

JAMES W. QUEEN & C0., THILADELI'HIA.

Direet Vision Spectroscope. Twenty inches lonz, and one and a
quarter inches in diameter, containing five prisms, with microm-
cter for measuring the position of the lines, and serew movement
to eye-piece, to adjust the lenses to different portions of the spec-
trum. A reflecting prism placed over a portion of the slit permits
two spectrato becompared, . . . . . . . .

Bansen's Laboratory Spectroscope.  With one prism. Comsists of o
wcollimator, with adjustable slit and a prism for comparison of spec-
tra, a second collimator, with a photograplied millimeter seale, and
a telescope for cxamining the rays from the former two. The prism,
which is of flint-glass, is inclosed in a strong metal box. All
mounted npon & neat stand and packed in a strong box with lock, .

Bunsen's Laboratory Speetroscope. Same as No. 1858, but with the
addition of a pair of Bunsen bumers, a pair of supports for the
platinom loops, to hold the material for examination, a box of
platinum loops in glass tubes, a get of scales for mapping speetrn,
and & colored chart of the spectra of the prominent alkalics and
metals, compared with the solar spectrum. The instroment, but
not the accessories, packed in navat maly ¥ box with Jock,

Eaton's Student’s Bpeetroscope.  Consisting of a stand of japanued iron,
7 inches high, with brass plate 4 inches in diameter. 1t has one
Bisalphide of Carbon Prism, similar to No. 1863, adjustable slie,
prism for comparison, collimator with slip-tube adjustment, and re-
flecting mirror. The olserving telescope i dtted with rack-work,
for delieate foenssing amd horizontal movement, allowing it to be
directed to difforent parts of the spectrum.  Complete, with seale, .

125 00

75 00

This instrument is especially designed for students and laboratory use. Tt will
readily show the Nickel line between the two D lines.

1861,

Eaton's Universal Spectroscope.  The stand of this S troscope is 9
inches high, and tl?:e]tnlntu 'ir'm inches in diameter. }I‘?l[].u ecollimator
and olserving telescope are borne upon brass arms, with slots, en-
abling them to be shifted back and forth, and rotated horizontally,
to aceommodate them either to one or two Eaton prisms, or to a train
of prisms of the wsual form. The collimator is furnished with a
very delicate adjustable slit, prism for comparison, reflecting mirror
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Nu, PRICE
deseribod above, mnd rack-mul-pinion movement, rack motion for
pecnrate focussing, and the srm which bears it rotates by means of o
iluliente rack wovement through nearly the whole eircle; the centre
of motion being the centre of the plate, A hole is drilled in the
miiddlo of the plate, which serves for centering the prism when a
single vne is used, or for holding a diffraction grating in_position.

I'liia stand was designed specially for the Eaton prism, and is finely

fliialicad in every part. It is ked in a h me walnut box.

Ve with one Bisulphide of Carbon Prism, . . T . §125 00
1002, The Eaton Bisulphide of Carbon Prism. For projection of the spec-

L, g - x 20 00

Wa nre prepared to furnish these pns:muf ﬂ.{nt-gl:'m. The .pricﬁ;
will depend upon the density.
I8, I%aton's Duplex Direct Bisulphide of Carbon Prism, . . . . 20

L]

L, Eaten's Duplex Direct Glass Prism, . & . . i . « 17 0
Lavrge ::nﬁ finelv-colored chart of spectral lines, from the original

ri=earches of Kirchofl, Bunsen and Huggins. Alkalies, . . 400

IR0A, Chart of Metals, . & - = i . . . 5 4 4 00

L, Chort of Siars, 5 ! . . % : = . ; g 4 00

17, Bosdinnn Spoon, of German Silver, for burning sodium, L T i

1871

I470, Browning's Laboratory Spectroscope.  With one prism of extra dense
plws, two telescopes (one a collimator, carrying a slit and prism for
vomparison, the other for observing the spectrum). A graduated
circle and vernier for measuring the position of the lines in the
spwctrnm.  In neat ease, . ' . . . . . . .

INTE, Mualel Spectroscope.  With two prisms of extra dense glass. Two

- tolesenpes, graduated cirele, vernier, and microscope for reading the
divisions, %:: polished muiu.u_,r:tnj' cilse, . = e Y . » bBYVS 00

N7 Madel Spectroscope. As No. 1871, but with four prisms instead of
two, with micrometer movement to measuro aceurately the distance
botween any lines of the speetrnm, with fittings and two eye-picces.

In polished mahoganyease, . . . . .« « « .b13000

1470 Millimeter SBeales.  For mapping spectra. Fach, . . . . 20

S 1970, 1871 sl 1872 are imported from Browning, of London ; the price given

Wt approximnte costy (o which must be added shipping expenses and duty.

b33 00
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N

iaih, Mitschorlich's Tubes, Consisting of a glass tube, with a wick of pla-
Ui wire o give o continuons supply of material for the Bunsen
Irner, B g 5 i 4 5 i .

(W70, D, Pillaed's Mitseherlich Tube, with stopper, . e e .

P07t Buand with eight Mitscherlich's Tubes.  Arranged for convenient use,
Consisting of a polished brass stand and pedestal, supporting a table
with openings for eight tubes,  The table tuwrns horzontally, allovw-
I nny desired tube to be brought into position. See I:llfl,& S

LAIA, Heoguerel’s Apparatus. For obtaining the spectra of liqui Bingle
tube on neat stand, with binding-screws, . . T g

1010, Noeguerel’s Apparatns.  Set of eight tubes, as in No. 1878, mounted
fin m lard-ru platform, on a polished brass stand, with binding-
L e - N . .

1881.

180, Motal TTolder. A pair of forceps, with clamps, in a neat brass frame,
; insulated by hard-rubber, and mounted on an adjustable brass stand,
IWn1, Motal Holder. For eight metals. A pair of hard-rubber plates, witih
clght pairs of foreeps, with attachments to permit the passage of the
current through one pair only at a time. iig instrnment, by which

o nny known metal ean be at once bronght into comparison with the
ppecimen under examination, and the coincidences, if any, noted at

onee, without the trouble of mapping the spectrum, has a degree of

niility not ensily overestimated, ] . . . . . .
I1|-I+|r|1m|-|-.|n with any number of holilers furnished. Each additional
wilior, . . . .

al

e,

80 30
al

12 00
a b0

40 00

10 00

42 00

300
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¥o. ~ Price
1882, Bpark Condenser. For mtemﬁj‘m, the spark of the induction coil, in
order to volatilize the more refractory metals. Beries of ten lates of

#lass arranged as aeascade battery, and mounted in neat enbox, 512 50
1883. Improved Spark Condenser. Packed in seat polished nmhagmy case,

with holders for metals, ete.  Very compact form, . « 2400

1880, 1885, 1888,

1885. Plucker's Tubes, For obtaining the speetra of gases, cach, - . 200
For list, see page 105, Part 4th, Nos, 5830 to 5867,
1886, Stand, For single Plucker's lube, without tube, . 2 00
1857, Het of Eight Plucker's Tubes, 'With brass mountings, so as to
the charge from the induction coil to pass through any one |I
in neat box with key. A very safe and convenient arrangement, 23 ()
15888, Stand with Fighteen lucker's Tubes. A eylinder covered mlh black -
velvet, with the tubes arranged around it vertically and equidistant
from each other, and having connections so adjusted as to permit
any desired tube to be lighted by turning the cylinder, which, for
this purpose, rotales npon a vertical axis. Base and top of ma-
hogany, with binding-screws, . . .+ . .+ . . . 0000
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1887.

M, PRICE.
IR, Nunsen's Apparatus, to show the reversal of the sodium light, . . BT 50

1890, 1887. 1893.

R0, Borby Miero-speetroscope.  To he used as an eye-piece for the micro-

weop, for determining the spectra of minute bodies, and of solutions.

Packed in n neal cnse, ’ 40 00
1aiL, Borhy Micro-spectroscope, Similar to No. IN‘H but wllh rm:kmol:mu

1 wye [Ill‘l w, nnil “Itll Ilrljth'l wint micrometer,
INBE, Wadge Colls, for examining rhllluhrnt. thicknesses of a solution. F..ﬂ.l:h 50
IR0, Maandl Tobes, to hold solutions.  Per dozen, 125
IRl Mpoclmona in Renled T ubes, for showing Lhe ullﬁnrluhuu Dands. ]-',nr:h ail

Lilst of specimens sent on application,
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Ha,

1895, Spectroscope for Praojection, Comsisting of a brass stand earrying a
slit, nndp:f a pnir'ﬁ:lmllnw i ngi'nr bisulphide of carbon, in
polished brass ease on stand. be added to any lantern by using
the condensers and the magnifiers of the lantern, o o

1896. Speetrozcope for Projection. Consisting of a pair of condensers, 41
inches in diameter, in brass cell, a brass stand with adjustable slif,
achromatic magnifying lens, 2 inches in diameter, on hrass stand,
and a pair of hollow prisms for bisulphide of carbon, mounted in a
polished brass case on adjustable brass stand.  This instrument is fur-
nished with a strong flange, by which the condensers, with magmifiers,
can be attached to the front of any lantern of ordinary construction,

1897, Microscope for Projection, of latest construction, . F - . :

1808, Fine Objective, for use with mieroseope, . . . . .

1599, Set of Materials in Scaled Bottles, prepared expressly to be nsed with
the hydro-oxygen blow-pipe, to obtain the sqﬁcim for projection,
Consisting of sodium, strontium, calcium, lithium and rubidinm ;
per set, . - . . . . . . . . . .

1904, 1901,

1o, Hallow Globe, with plate-glass ends and clamps of brass, to contain

iading, bromine, hypo-nitrous acid, ete., for absorption spectra, each,
1901, Wedge-shapel Cell, IJnr liguids, to show absorption spectra, . .
102, Uells with parallel sides, for liguids, to show absorption spectra, -
105, Colored Glasses for alsorption,  Set of seven. Each 4 inches by 3,

*

i b i =T

i
1]
all
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ON THE TRANSFORMATION OF VIBRATIONS.
PHOSPHORESCENCE.

110 Phospliorescent Tubies, containing sal hurets of the alkaline earths.
Mot of four colors, in neal mahogany frame, f i . :

WL Phosphorescent Tubes, Same as No. 1910, but with seven tubes,
v u{r the various tints of thespeetrum, . . . . . .

Now, 1010 and 1911 are excited by placing them for a few moments in

the direct rys of the sun, and then removing them quickly to &
dirk room.

9112

L]

1%, Phosphorescent Geissler Tubes.  Straight tubes, seven inches long,

containing quantities of the sulphurets of barium, ealcium, stron-

tium, ete., each o Tt s ek ; .

101, Plhosphorescent Geissler Tube, curved as in No. 1913, R
Wil Pliosphoreseent Geissler Tube, erown-shaped, 8 inches in dinmeter, .
1W1h, Phosphorescent Geissler Tube, crown-shaped, 12 inches in diameter,
116, Phosphoreseent Geissler Tube, double-crown, 15 inches in diameter,
Iigso tubes have the great advantage that they can be used at any

time of day or night.

FLUORESCENCE.

1022, 10246, 1931,

63

FPrice.

50
10 00

E"-lﬂllﬁﬂb:l
gzget
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1917, Sulphide of Quinine, in Tartaric Acid, eight-ounce Ix:tt.'le . =« %150
1918, Chlorophyll, in Aleohol, eight-ounce bottle, . o T
1919, Esculing, in .ﬂmlmi enghbmmm bottle, . .
1920. Block of Urnninm Glass. Toshow fluarescence when pln.c'm'l under

an exhausted receiver upon the air-pump plate, on the [uzaﬂge of

a strong discharge from t e induction eoi 2 50

1921, Block uf%_ raninm Glass.  Same as No, 1920, hltmmnd ina puhshed
walnut box, with soft lining, . 4 00

1022, Double Geissler Tube, 7 inches long, with balls or ﬂl‘lﬂ"llﬁ uf uranium
to show ﬂuore.-merme, 2 25
1923. Geissler Tube. Same as No. 195”'.-’ but 12 inches long_. o 4 o0
1624, Geissler Tube. Same as above, Lt 24 inches 7 e i 700
1925, Geissler Tube. Same as above, but 30 inches long, . 9 00

1926, Double Geissler Tube, 7 inches long ; ounter tube filled with & Anores
cent solution, . ; 225
1927, Geissler Tube. Same u.-; I\n. IEIEE-, but 12 inches Iil:mg_. . . - & 00
1023, Geissler Tube. Same as above, but 24 inches long, . . . . 700
1929, (ieissler Tube. Same as above, but 30 inches long, . o 00

1030, Geissler Tube. Double tube, U form, with uraninm balls or Ep:rnh:
on the inner tube, the outer to be filled with fluorescent solutions.

: Arms 9 or 10 inches long, 5 00

1931, Geissler Tube. Double. Form of double U. Inmer tube with
uranium 'ln!ls or spirals. The four outer to be filled with various
fluorescent solutions, . : ATl o e TR O

1940, Stercoscopic Camers Box, For plates 5 inches by 8, with patent glass

corner-liolders, o arranged that the division between the two sides

of the view may be removed, and, with one tube only, a piciure le

mnde covering the whole plnte. ﬁy a simple contriv the box

may be fastened upon the tripod on the side as well as the hase, and

thus the plate be held with its greatest length vertieally, if desired.

Withont -m.'m;,‘ lanke, 30 00
141, Stercoseopic Camera Box. ‘:’fumt as No. 1940 but with patmt nmglc

swing back, . . - i . . F F . . 3500
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1042, 1943,

Hus
1% Pyramidal View Camera Box. Plate 6} inches by 8}, reversible. Of
poliahied mahogany, with rubber bellows of pyramidal form, so as to

it elosely for carrying, and with hinged base, . . . .

1A Pyramidal View Camera Box. Same as No. 1942, but with single
awing back, 7 5 4 . g Z . £ . . %

1 Pyrmidal View Camera Box. Same as No. 1942, but with 1t(ll.'mh[uz

wwing back, - 2 . . . ¥ . 4 5

TN, 10K]

Price

$40 00
45 00
50 00
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1945, Pyramidal View Camera Box. Similar to No. 1942, but for plates
10 inches Ly 12, 5 . 2 3 - . : : . :

1946, Pyramidal View Camera Box. Same as No. 1943, but with single
swing Mck_,. - ¥ = . . g i . . P -

1547, Pyramidal View Camera Box. Same as No. 1945, but with double
swing back . . : : y . . . . : A

1980, Tripod Stand. For any of the foregoing camera boxes. Of light
wood, with brass mountings. Firm and rigid when in use, but fold-
ing in small compass for cing. 'With G-inch wooden top, .

1981, Tripod Stand. Same as No. 1980, but with 12-inch wooden top, ;

1982, Pair of View Lenses. Suited also for copying engravings, ete., for
Steresscopic Camera box, Nos. 1040 and 1941,  Per pair, o

1933, View Lens. For Camera boxes Nos. 1942, 3, 4, covering the plate, .

19584, View Lens. For Camera boxes Nos, 145, 6, 7, covering the plate, .

1985, (ilass Bath. For nitrateofsilversolution, inside measure, 7 inches by 9,

1986, (ilass Bath, Bame as No. 1985, but 11 inches by 13, . . . .

1987, Nitrate of Silver, Chloride of Gold, Sulphate of Iron, and all other
materials for pﬁ phie use, at enrrent market rates,

1938, Micro-photographic Instrument.  Consisting, 1st, of porte lumidre,
with mirror 18 inches long by 4 wide, with adjustments for directing
the light, and a condensing lina 4 inches in diameter,

21. Of micrescope body, with secondary condensers, holder fr ob-
jects, and the fullwilgbnmﬂmﬁnt of lensess

One Photographic Objective 4-inch focus.
Do, . 2 do
Da. do.. .1 ‘do

3d. Of a plain Caunera, for plates from 4 inches square to 8 inches

e e (R R e i P e
1989. Photographie Tent for out-door work, very light, durable und porta-
ble. Buitzble for plates up to 11 by 14 inches, S e

OF INTERFERENCE AND DIFFRACTION.

2000. Two Mirrors, adjustable to any angle with each other, on a brass stand
withelamp, " . e ) AN R e by S
21, A]:lyinmt}ni to permit the passage of a very narrow slit of light, adjust-
< e M R S TRy
2002, Double Prism of Mons, Pouillet, mounted in brass frame on a brass
stand withielamp, - B2 L e e e W TR a T ;
2003. Two Rectilinear Gratings, ruled on glass, mounted in & bisss frame
on a brass stand, so that they ean be rofated to assume any angle
with each other, for projection of interferences, i iy
2004, Cireular Grating, Mounnted in a brass frame on a Lrass stand, .

2005. Mica Plntes.  Mounted in a brass frame, on Lrass stand, with clamp

2006, Newtou's Apparatus, to show interference in thin plates; consisting
of a thick plate of glass, and a lens of long focus, mounted ina
strong brass frame with clamps.  Four inelies in diameter, . .

27, Newton's Apparatus.  For reflection only.  Similar to Ko. 2006, but
having a plata of blackglass, . . . . . . . .

2005, Jamin's Appamtus.  To show interference in thick f:]a‘lt.':'-. A pair of
thick plates of glass, monnted o a8 to be adjustable to any requirel
angle with each sther, and to any requisite distence apart, on a
stron g s stand, with elamp,

2009, et of Four Difeaciion Stits.  Of different shapes. Mounted in brass”

iraine on soamild, with elam . : - . . « - ;
2010, Interference Beneh.  To hold all the above pieves of apparatus on in-
werference and diffimction.  Consisting of a graduated bar of brass,
suppiorted iy a pa'r of pesis on a frame of polished mahogany.
Langth of bar fone e, A telescope, with mlierometer, accompanies

Price
$60 GO
63 €0
70 00

L=

=

PPN d o =
STEEE

150 00

75 00

25 00
10 Gu



il thomb of CaleSpar.  According to size and transparency, $2 50 to 40
W hemb of Cale-Spar.  Cut so as to expose the axis, . 10
Wi Avhromatie Double Image Prism., Tl:lroo- 1I
5
40

Wilh Achiromatic Double Image Prism. Two inches on side, .

JAMIE W, QUEEN & C0., POILADELPHIA. G7

the Loneh 1o measre the distanee of the fringes. It is mounted,
ke the other picecs of the complete apparatus, on a brass stand,
with elamp, and has 2 horizontal movement by means of a screw.
With sereens, . - . o . . . . T - B200 00

DOUBLE REFRACTION AND POLARIZATION.

Fonrths indh on. ﬂﬂe, .

Aehronaatie Donble Image Prism.  One and a quarter inch on side,

2016.

B Noclion Telescope. Which serves to measure the distance of an ob-

Juo i s size be known, by means of a Rochon Prism of Spar, T 45 00
202022
WY Plaie of Polished Black Glass. Mounted on o support =0 a= to be in-
olined at any angle, . 20 00
s, Honidle of Glass Plates, {‘arefu]lv pullshud Mounted in a brass
i, . Ul |m!-1ﬂz|nﬂ angle, . 245 00

Wi, Manidle oF Glass Plates. (u.mfuilv hﬁherl and mounted in a brass

2080, Palr of Fourmalines. In tongs, .

Wi

oxtinction of the Nigght, . ; F « 2000
Wl MNiool's Prism of Leelamd Spar, 8 millimetres neross i':l.m:e1I . - rt 2 25
Wi I s, dan, H ilo o, g : . 2 75
Wil I b, do, 10 i, ilin. . 380
oy I ha, s, 11 s, do, A 4 G0

ke of Tourmaline Plates.  Cat parallel (o the axis, and mounted in

ks, S0 areanged ns to allow lpﬂl ﬂm reflected u.mi refracted rayvs
0 by smployed, N

- - - - -

30 00

- 3 . . . g fi ()

Wil Pale of Tonrmaline Tongs.  Finer ?nalllv ] - 10 00
Wil Pude of Tourmaline Tongs.  Three-lourths of an l.lll..h in dl:meier « 200D

il Cesome, 80 ns to be rotated woud l'nm-ilnl, will, to show the
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2028, Nieol's Prism of Ieeland Spar, 12 millimetres across face .
do. 14 do. do., -
do. 16 do. do. , .
do. 20 do. do. §

do. 20 do. do. do.

2040, Brass-mounted, 30 millimetres across the face, .

2041, Da, do, 40 do. do. do, ol d

2042. Brass Mountings for Nicol's Prisms, Nos. 2024 to 2039, with cork sot-
ting and gluss ends.  Without prism. According to size. Each,
from . - T . . . . . . .

2043. Pair of Nicol's Prisms, 12 millimetres in diameter. Mounted in a
neat brass frame, with handle, so that each prism ean be rotated at
pleasure. With holder for object, and lens for giving diverging
rays. Very suitable for examining the rings in ervstals, S

2044, P:iir of Nicol's Prisms, 16 millimetres in diameter. Mounted same as

Vo. 2043, . 7 s ; A : . : :

2045, Founcanlt's Prism. TFor polarization Wd rays. 12 millimetres
across the face. Mounted in brass cell, | g i T gl

2046. Founcault's Prism. Same as No. 2045. 16 millimetres across,

2047. Foneanlt's Prism. Bame as No, 2045, 30 millimetres across.

2048. Foucanlt's Prism. Same as No. 2045, 40 millimetres across, A

2049. Foucault's Prism. Same as No. 2045, 60 millimetres S

20350, Hnﬁimnb n's Ix;fw Polarizing Prism. 12 millimetres opening. i[onntcd

In DINSS o - - - . . - . - . .

2051. Hoffimann’s Prism. Same as No. 2050, 15 millimetres opening,

2052. Hoffmann's Prism. Same as No. 2050. 20 millimetres opening,

2053. Hoffmann's Prism. Same as No. 2050. 25 millimetres opening,

2054. Hoffmann's Prism. Same as No. 2050. 30 millimetres opening,

2055. Hoffmann's Prism. Same as No. 2050. 35 millimetres opening,

2056. Hoffmann's Prism. Same as No. 2050. 40 millimetres opening,

2057. Hoflmann's Prism. Same as No. 2050. 45 millimetres opening,

2058. Hoffmann's Prism. Same as No. 2050. 50 millimetres opening,

2059. Hoffmann's Prism. Same as No, 2050. 55 millimetres opening,

2060. Hoffmann's Prism. Same as No, 2050, 60 millimetres opening,

2061. Plate of Selenite, of uniform thickness; tints, red and green, .

2062. Plate of Selenite, of uniform thickness; tints, yellow and blue, .

2063. Plate of Belenite, in the form of a concave lens, showing the varions
tints of the spectruminorder, . . . . . . .

2064. Plate of Miea, of uniform thickness; tints, red and green,

2065. Plate of Miea, of uniform thickness; tints, yellow and blue,

2066. Plate of Selenite, of uneven thickness, giving various tints,

2007. Plate of Mica, of uneven thickness, giving various tints,

2065, Plate of Quarts, eut parallel to the axis; thin, .

2009, Plate of Quartz, eut parnllel to the axis; thick, .

2070, Serics ut; :u'i'mn plates of (uartz, cut parallel to the axis, .giviu.g th
tints of the s e e ! - v " PE Lt :
2071 Plate of Quartz, eut parallel to the axis, and ground into the form of
w eoneave lens, to show the colors due to different thicknesses in a
snecession of rava,

:
TR
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g
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=
-
=
s
= -
-
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Plate of Quartz (oblique), gi.ving'h}'pe.:rbola'a, sin, le, LT
do&e, .

2072,

2073, Plate of Quarts (obligue), gi hyperbolas, :
2074h Plate of Cale-spar, giving h a8, sin .
Ful

2075, Plate of Cale-spar, giving hyperbolas, double, . . .

& B 8 & @
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Ivlh'll. 1Mt of lert:, piving eensilive tind, . S - - R R
W 1Made of Mieca, giving sonsitive t||1l‘,1I r = = 5 =, i .
SO Plie of Beleuite, giving sensilive tint, . e e e A

W Plita of Cale-spar cut perpendicalar to the axis, and giving the mrde.s

il oross, . .

s, 1'late of Hut;-lmmnf "\kae] cut pﬂrpenﬂuuln.t to the axis, o

WOMA. Plate of Nitre, ent perpendicular to the median ]ine, s0 as to show

okl svstems of rings, ‘ . .

0, Mt of Sugar, Parpenﬂ.lm]nr to the median lmn, =
¥ Mute of Arragonite. Perpend.lm]artot.]mmed.mnhne - .
K, Plato of Chromate of Potash. Perpendicular to the median '.Ime, -
Wi 1l of Quoartz.  Cut perpendicnlar to the axis, left-handed, -

S PMlaie of GQuartz.  Cut perpendicnlar to the axis, ri ht-hnnded,
WL, Componnd Plate of Quartz.  One half left-handed :m.-;l the other rlght-

handed, . R A

LN

e

28
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8 E883s8Zs
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¥,

2092, Compound Plate of Quartz, giving the spirals of Airy oyl
2093. Babinet’s Compensating Ifl"igm, ol R R
2004. Cale-Spar. Cut perpendicular to the axis, to show phenomena of

}mu’-itrﬂ&n eryelals, . . . e : ; : ;
2095, Film of Miea, of one-quarter wave, for circular polarization, per pair,
2096. Fresnel's Rhomb, for eircular polarization, in brass case, per pair, .
2007, Verre Trempe. Square fo ]1 inchacross, . - . . .
2008, Verre Trempe. Triangular 1 inch on a side, . . S
2009. Verre Trempe. Rectangular form, 1 inch long, . T
2100. Verre Trempe. Pentagonal form, 1 inch across, B
2101. Verre Trempe. Hexagonal form, 1 inch across, S i A
2102. Brass Frame, with handle, to show the effeet of heat upon glass, 3
2103, Brass Frame, with screw-press, to show the effect of transverse strain

upon a bar of glass placed in it, 5 . 20, e Rl i
2104, Bruss Frame, with serew-press to show the effect of the strain wpon

the structure of a block of plate-glass placed indt, . .

2110. Selenite Film. Figure of tefrahedron, . .
2111. Belenite Film. Figure of ocfakedron, . .

-

2105. Selenite Films of uneren thic nessi firureofastar, . . $300
2104, Belenite Films, Bimilar to No. 2105, figure of bird, . . 300
2107, Selenite Film. As above, figure of bufferly, H 3 00
2108. Eelenite Film. Figure of bunch of grapes, . . . : 3 00
2109. Selenite Film. Figure of a erowm, . ; - 5 00

=9
228

-l:mm:ﬂm%mfﬂ
ZgE288882s
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12 50
te 10 00
te 12 00
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ON THE PROJECTION OF THE PHENOMENA OF DOUBLE REFRAC-

TION AND POLARIZATION.

2115. Double Imaze Prisms for Projection. Consisting of one achromatic
double image prism, 1} inches across the face, and one § inch across
the face, with a focusing lens and selenite plate, to demonstrate to
a large audience the phenomena of double refraction and comple-
mentary eolors.  Mounted in brass, on a plain o el

2116. Double Image Prisms for Projection. Similar to No, 2115, but with
one prism 2 inches across the face, the other, 1} inches, . . .

2117, Polariscope for Projection. Ccmsistiniof a bundle of glass plates for
polarizer, arranged to show the polarization of both the reflected
and refracted rays, with a Nicol's prism, 20 millimetres across the
face, for analyzer; a lens for focusing the object, and a stage for
holding it. Monntings of brass, o s T e s, ot

2118, Polariscope for Projection. Consisting of a Foucault prism, 1} inches
in diameter, for a polarizer ; a Nicol's prism, 20 millimetres across
the face, as an analyzer; a lens for focusing the object, and a stage
T e (e T

2119, Polariscope for Projection. Consisting of a Foueanlt prism, 2} inches
in diameter, as & polarizer; a Nicol's prism, 1} inches in diameter,

as an analyzer; a lens for focusing the object, and a stage for hold”

ing it, 5 £ ; : i F i - = . i .
2120, Polariscope for Projection.  Consisting of a Nicol's prism, 8 inches in
diameter, as a polarizer; a Nicol's % inches in diameter, as an
annlyzer; alens for focusing the {:-E'Mls, and a stage for holding it,
2121, Polariscope for Projection.  Consisting of a Hoffmann’s prism, of 30
millimetrs opening, as a polarizer; a Hoffmann'’s prism of 20 milli-
milres opening, ns an 3 & lens for focusing the object, and a
glago for holding it, . 2 - - g - 3 . 5 .
2122 Polariscope for Projection.  Consisting of a Hoffmann’s prism, of 45
millimetres opening, as a polarizer; a Hoffmann's prism, of 30 milli-
metres opening, as an analyzer; a lens for focusing the object, and a
#lage for lmh]illg l.l‘, 2 » - - . . . .

40 0D
90 00

159 00
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UL Palariseope for Projection.  Cousisting of a Hoffmann's prism, of 60

millimeires opening, as a polarizer; a Hofimann's prism, of 45 milli-
metred opening, ns an analyzer; a lens for focusing the object, and
i singe for holding it, : - Y . : : " . .
A1l the above polariscopes for projection are intended to be attached
o any good hydro-oxy, or eleciric lantern, or to a heliostat, in
vuse sumlight is used.  They are neatly mounted, so as to admit ail
the necdel movements, in fittings, upon polished mahogany

Do,

il

PRICE

$625 0

01, ARISCOPES for the STUDY of ATMOSPHERIC POLARIZATION, ete.

ul, 1"oluriscope of Babinet. Counsisting of a plate of " rerre frempe,” at
" i mudp?rl' a brass tube 10 imlg long, and a tourmaline plate or
Nivol's prism at the other, R
UIBA Polariscope of Savart. Consisting of a double plate of quartz, and a
fonrmaline plate, in o small brasscell, . . B e o
Ui, Iolariscope of Arago. Consisting of a double plate of quartz, and a
donble refracting prism, placed at opposite ends of a brass tube,
10 inches long, 2 T, S ) S we e e
YU Polariscope of Senarmont. Consisting of a double compound prism
of right-handed and left-handed quartz, and a tourmaline or Nicol's
prism set in s brasstabe, . . . . o . . . .

2128,

urun Hihti.'lmrlinh‘ﬂ Apparatus, for investigafing the laws of rotary polari-
rution, . . . . . . - . . . . .
1, Moleil's Saccharimeter, with four tubes, three of brass, and one of
tluss, for the flnid. Full instructions for use accompany each in-
whriment, e e L TR W i ¥, T e
Y140, Now Table Polariscope. Believing there is a great want fclt, both
liv students and educators, for some better means of illusteating the
polarization of light, at a moderate cost, I have designed and con-
lrnetid an instrument for that end ; (ent of which is given on p. 72).
A i the black glass polarizer; B the analyzer, n Nieol's prism ;
' the rolating stage or object-holder; ' and 5 the lenses for
inevensing the illumination and enlarging fichl of view., These
lowion nre required only in examining the rings of erystals,. To
jisn e instrument for this purpose, place it 8o as to receive the best
Inmination upon the mirror.  Slide the lenses Dand K to or from
the mlage unh’l’ a clear and cqual illowination is obtained. Then

15 00
12 09

24 00

24 00

60 00

130 00
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place the specimen upon the and fasten it in the centre of the
field of view by one of the li spri u the stage; then by
rotating the analyzer all the phases gfapag?:mﬁon are obtained.
To use the instrument for selenites, chemically prepared crystals,
ete, remove the lenses and tube, Eut the Nicol in the short tube,
place the instrument in suitable light and proceed as above, . .

NEW TABLE POLARISCOPE.

2130.

2131. We have further elaborated this Polariscope so as to make it an in-

strument for exact measurement; it is provided with co-ordinate
graduated cireles for the object, and uated azimuth circles for
thesnslyear;: = ot Gl aVeeni el wh e ;

We are pleased to be able to state that a medal was awarded this in-
strument at the Centennial Exhibition.

2132, New Polariscope for Projection. (Sce new Physical Lantern). This

instrument consists of a large black glass mirror, for a polarizer, and
a Nieol's prism as an analvzer. The mirror is incased 1n solid brass,
and finely finished; the selenites, ete., are placed in a holder at-
tached to the brass ease. The Nicol's prism is mounted in a tube,
on an adjusting stand of brass. The object-holder and Nicol's prism,
are both arranged to rotate; used in conneetion with any oxy-
hydrogen lantern, such as our New Phyzical Lantern, a finely polar-
izl lichd of from 10 to 12 feet in diameter, can be obtained. Com-
plete, with necessary lenzes, . . . .+ . W . .

ACCIDENTAL COLORS.

2055 A frnne of polished mahogany, two feet square, standing vertically,

tm 1 base of same material, and intended to support two pieces
heavy paper, one white, the other black. A set of ten white and

§25 00

75 00
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LI PRICE

heillinntly colored diges accompany the instrument, to be fastened at
the middle of the former two. Full directions for use with each
o runnend, : : - ¥ 5 . % - . ¥ . 15 0

IHARMONY AND MUTUAL INFLUENCE OF COLORS.

WAL A frae of polished mahogany, two feet square, standing vertically
inteinledl 1o support in turn the fnlluwiu;%jm and squares: '

No. 1, A square piece of white paper, two feet square.
M. 0. bl d, 0.

92 } 3 ack du. g
. Yo o, gray o, o,
i [ o, rod do. do,

hh Do, do. orange do. do.
i, Do. do. yellow do. do.
7 o, do. green do. do,
B DTo. do. blue do. do,
0, Do.  do.  dndigo  do do,
10, Do,  do.  violet do. do.
Nosides these grownd tiu&the following eolored dises, each ten inches
in dinmeter, are attached as desired at the centre. Black, gray,

white, red, orange, yellow, green, blue, indigo and violet, . . 2000

2140,

S Anorthoseope,  Consisting of two wheels of carid-board, 20 inches in
ilinmetor, 1o be rotated on the same axis with eqoal velocity in oppo-
ulter dlivections,  Each of them is eul by an equal number of the same
wheodd payn. Mounted on a neat, firm rotating stand of polished ma-
Liggniny, . . . . . . . . . . . . 2000
s 5 00

ML T lwnmbropse, P 5 . i . p . . . .
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o, PricE.
2137, Photodrome. Consisting of a strong rotator, carrying three dises of
devices, each 30 inches in diameier, painted on paper; and a small
rotator carrying a smaller dise of -board, with openings in it, to
allow the light from a calcium, magnesium or eleetric lantern to be
thrown upon the first disec by flashes. Each rotator is revolved
rapidly, producing the most carious effects upon the large dise, . $50 00
2138. Zeotrope, or Wheel of Life. For projection by the caleium, magne-

- ginm or electric lantern, . £ . . . - o p . 15 00
2139, Automatic Rotator for Gelssler's Tubes, and a set of six tubes. Se-
lected for their special fitness for this nse, Tubes, each from 7 to 9

inches long, in a neat box, : g : - X - F « 1750

2140. Automatic Botator. No. 2140, wilhout the tubes, A e
2141. Automatic Rotator for Geissler's Tobes. Larger and more elegant

model, ing tubes from 7 to 12 inches long, without tubes, . . 2000
2142, Automatic Kotator for Geissler's Tubes, Grand model, without

30 00

L LTI L
2148. Rotator for Geissler's Tubes. Of mahogany, not automatic, and car-
rying tubes from 12 to 30 inches long, o e e e e R
2144, Grand Rotator for Geissler's Tubes. Of mahogany, with two or four
arms, suitable for earrying either one tube from 20 to 48 inches long,

or foor tubes, each 20 s long, as may be desired, . 75 00

Magic Lanterns and Stereopticons for projection, together with all the apparatus
used in connection with them, will be ﬁﬂjf?tﬂy Jemrihed, illustrated and pm in

part third of our Catalogue,
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OPERA-GLASSES.

The t |!|H'rn-;.:l:'|-1~: is a double teleseope, constructed optically on the same principle
e L leleseope invented by Galileo, and is used for looking at ohjects that require to
b olonely ween rather than greatly magnified—such as scenery and performances in
thwnties and public halls, Each tube contains a convex achromatic object lens and &
bl eoncave eve lens, which are placed at nearly the difference of their focal
Longth npart,  Thus, if the object-glass i= five inches focus, and the eye-picce one
ek negntive foens, the length of the bodies will be about four inches, and the power
w il b noarly five times—that is, the objects looked at through the opera-glass will
I wenh i dlistinetly as they would be with the naked eye if brought four times
wenter ho observer. Opera-glasses are short and light, and can be easily managed
withs omo binnd ; they have small magnifying power, say from two to four times.

Pl two oljeci-glasses or large lenses are the most important ones, and upon their
wilwethon the quality of the opera-glass depends. In the low-priced glasses, such as
i BB, though the obj l?xgses are achromatic, they are not accurately corrected
fup et ie sanid spherical aberration; the bodies also to such glasses are not as sub-
shanitinlly minile ns those of the higher-priced descriptions,

Pliwe Cilnases are designated and priced according to the diameter of the object-
glwssin i I'rench lines, as follows:

11 Lines, which is equal to 1 inch.

13 Do g 1% inches,
15 Do. do. 11“5 do.
17 Do. do, 13 doe.
19 Da. do, 1 ] 1 do.
21 Do. do. 1 do.
24 Do, do. 21  do.
26 Ih. do. 2:’1‘ dﬂ-
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Ko,

Opera-G1 gix lenses, achromatic object-glasses, metal bodies,
covered with black imitation ankey moroeeo, cross-pieces and
tubes all l:lnvlr

2150. Body 2} inches long, oh_]nct-glnsm ]3 lines in diameter, each, .
2151. Do. 2} da, do. do. do. : 5
2152. Do. § da, do. ]T do. do. s
2153, Do. 3} do. do. 19 do, dao.

Opera-Glasses, six lenses, achromatic object-gl metal Imdms.

ﬁ\ nll:ed with fancy colored moroceo, cross-picees and tubes japanned

e
2154. Body 2} mclm-; long, object-glaszes 13 lines in diameter, each, . .
21556. Do. 2} do. 15 do do. N
2156, I}D. 3 du do. 17 do. do. : -

"-L}, do. 19 do. do.
Opera- ];m‘-es tlm same as 2154, but with the tubes and cross-pieces gili.

2158, Body 2} ine hes long, ohject-glasses 13 lines in diameter, cac P

2159, Do. 2} do. S 15 do. do. ;
2160. Do. 3 do. do. 17 dr.n d-:n T
2161, Do. 3} do. do. 19

Bardou's Opera-Glasses, six lenses, m:hrumnt ject- E]-ﬂm .llll.)l."ﬁt;
tubes and cross-pieces all black ; bodies l.'m'fi'r.u’m]J best Turkey
moroceo ; eross-pieces curved.

2162. Body 3) inches long, object-glasses 13 lines in diameter, each,

2163, Do. 21 do. do. 15 do. I e
9184 D5 . do o, 17 do. s
2185. Do. 3¢ do. do. 19 do. doct s o

Bardou'’s Opera-Glasses. The same as 2162, but with twelve lenscs.

2166. Body 2} inches long, object-glasses 13 lines in diameter, each, . .
2167. Do. 2% do. di. 15 do. i, o
2168. Do. 3 do. da. 17 do. do. R
2169. Do, 31- do. do. 19 do. o, .

Burdow's Opera-Glasses, six lenses, rock erystal, achromatic uh.m-
glasses, bodies, tubes and eross-pieces all ‘hl:lr_-k bodies covered
with best Turkey moroceo ; eross-pieces curved.

2170. Body 2} inches long, ubpc-t-nlm 13 lines in diameter, each,

2171, Do. 2} do. do. 15 do. do. -
2172 Do. 8 do. do. 17 do. do. : :
2173, Do. 8} do. do. 19 do. do. B et

H'Iﬂl-ih-E
S22

Z2EEZ

Sw=I=l SE-as
[

z

z28

P ek ol d
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2180. 2183,

2180, Opera-Glass, for the vest pocket, six lenses, achromatic nhjﬂct-gia.mm,
slack leather body, and eross-pieces, in soft leather case,

2181, Opoern-Glass, for the vest pocket, six lenses, achromatic DbJMt-glMﬂ,
white pearl body, gilt cross-pieces, in soft leather case, . .

2 50
5 00
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rice.
fir 1he vest potket, six lenses, acliromatic object-glasses,

f il qulr, i1t cross-pieces, in soft leather case, . . F1000
i , tomlen ﬂﬂr, B inclies long when adjusted, achromatie

[T, Ilh llii;x inﬁnin;'l ]tlrmluir o N SN ]!; ﬁ'..-,ﬂ

s, oonion , 6} inches long, object-glass 17 lines, . . i
W ilis, 4 i o jﬁ;u. 19 do. . . 13 50
il i1} o, do. 21 do . . 15 00

' hlulu. from No. 2183, on sccount of their length, are of very
1 Jwer, and quite convenient for summer tourists’ use.

PEARL OPERA-GLASSES.

2187.
m‘m six lenses, achromatic ohject-glasses, white pearl
'

Iow, it tubes and eross-picces, low eye-pieces. :
¥ 1] inches long, object-glasses 13 lines in g.lameter each, . 12 00
] o, do. 15 do. do. . 13 00
] o, de. 17 do. do. . 15 00
] o, do. 19 do. do. . . 17 00

perielanses, gix lenses, achromatic obj lasses, white pearl
I!nnilin;, p,rji!l.t itﬂu-n and my’m{‘ﬂlﬁé ll-a eve-picces, - e

24 inclics long, object-glasses 13 lines in diameter, h,

4 do. do. ™ 15 B - e e e 1700
i, ﬂ‘ o, dlo. 17 do. do. . . 1900
. | " Icmo;,lw Eue::;lrglm l;i:'dj of alter- oy

perw g lnsses, six ic obj ies of alter-

lnun siripes, black and white pearl, pearl top, gilt cross-pieces and

_ tilies, yery beantiful.

: uly 0] Inchies long, object-glasses 13 lines in diameter, each, . . 16 00
b, B do. do. 15 do. do. . .« 1800
i h dﬂu dﬂ. 1? dﬂ. dﬂ- - - E“ W

FIELD-GLASSES.

Wi the opera-glass a Tow magnifying power and large and clear field of view are
o groal uliimlu tor b desired, on account of the comparative nearness of the objects
sliked aty bt when the objects are one or more miles distant, power becomes a more
gt gquality than field of view. To obtain a greater ruﬂﬁ;if}-ing power with
hivsses ponstricted upon the Pri“uiﬂ“ of the u‘pern-ghm, the distance between the
ot lwwsin e eye-pieees must be inereased, and the greater that distance the
bilgliwr the power, o onder to keep up fair proportion of Ii{}ht with the increase of
wiwer, (o ohject-glasses must inerease in diameter. Such glasses, as they are onl
l:ipmfml for outdoor use, are called Field or Marine-glasses, have shades to ext
lll:wl e ul;jwt-;ilnmm to keep off the sun or rain, and are made throughout very

sulstantinlly, in order to bear rough handling of field or sea service. They are put



78 JAMES W. QUEEY & ©0., PIILADELPHIA,

up in strong leather cases, with strap to sling over the shoulder, The power of field-
glnsses rnri;és from five to eizht times, and their clearness and efficiency depend up-n
the aceuracy of finish of the ohject-glasses, and their durability to the strength and

good workmanship of the body.

No,

Lemair 1. 8. Army Sigual Service, Marine, or Field-Glass, six lenses,
achromatic object-glasses, metal body, covered with Turkey mo-
roce, sun-shade to extend over the olject-glasses, and heavy Ieather
case, with stmr; very fine,

o

2200. Body 5} inches long, object-glasses 21 lines in diameter, . . - .
2301. Do, 5% do. do. 24 dn. : = i
2302, Do. 6 da. do. 265 do.

Bardow’s U, 8. Army Signal Service, Marine, or Field-Glass, six lenses,
achromatic object-glasses, metal body, covered with Tuarkey morocen,
sun-shade to extend over the object-glasses, and heavy leather case,
with strap; very superior.

2202, Body 6 inches long when adfsted, object-glasses 21 lines in diameter,
2304, Do, 6 do. do. 0. 24 e
22056. Do. T do. do. do. 26 duo,

Bardow's U. 8. Army Signal Service, Marine, or Field-Glass, six lenses,
achromatie objeet-glasses, body covered with Turkey moroceo, with
hinge adjustment for different widths of eyes, sun-slindes to extend
over the ohjeci-glasses, in fine leather case, with sirap.

2206. Body 6 incherﬁmg when adjusted, object-glasses 21 lines in diameter,
do,

2207, Do. 6 do. 24 do. de, 2
2208. Do, 7 dao, da do. 26 do. do. .
Field-{ilnss, six lenzes, achromatic object-glasses, metal body, covered

with moroeco, sun-shades to extend over the object-glasses, and
leather case, with strap.
2209. Body 47 inches long, object-glasses 21 lines in diameter, ., .
2210, Do, 5 o, do. 24 do, il a3
2211. Dw. 6 do. do, 24 da. Tl i
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whd, Marlne, or OpornsCiliss, with three sets of adjustable eye-
g of b lereml prewers, nriur--murlv olrject-glasses, metal bodies,
g wieh fhinet Turkey morceco, son-shades to extemd over the
st g, il o loathor cases, with steap,

B By 1) el Jong, olgeet-glises 17 lines in diameter, . a . §16 00
iL by, 4] ilin, ilo, 14 du, R - A 18 00
l W O ilin, il 21 dis. . & . 20 00

T ilis, i 24 do. 5 « 2200

LR0M 2I12 2216,

Plald 41w, Ttock Crystal, achromatic object-glasses, extends at both
anile b (eusing, so that, when closed, the instroment can be eon-
yemlontly earricd in the pocket, in moroceo case, without strap;
vory powoerfol.
B Mealy 4 binehes long, object-glasses 10 lines in diameter, . . . 1400
| '.'I o, do. 11 do. : . . 16 00

& D ¥ ilo, do. 15 do. . s o« 18500

THE GEM.

A oomipaict Field-Glass, which is equally well adapted to the theatre
ar ol : ned for the later purpose, as well as for the use of the
paeeconre, 18 n powerful, compact anil |u'-rl'+.-|."1. instrument, being
sl enongh 1o be carried in the pocket, with good power, large
ol of viow and sharp definition.

i, Nody 844 bnelies long, objectslnses 19 lines diameter, . . . .
11T TR T | s il M do. s,

18
g2
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ACHROMATIC SPY-GLASSES,

Ho.
2275. Achromatic Bpy-glass, with wood body and three draws, 15 inches
]uu‘;; when drawn out, G incheslong when shut up ; object-glass 1 inch

in diameler. Power 15 times, . ¥ : : g .
2276. Achromatic Spy-glass, with wood body and three draws, 16 inches long
when drawn out, 6 inches long when shut up; object-glass 1} inches
in dinmeter. Power 20 times, . . : 2 2 . =
2377, Achromatie Bpy-glass, with wood body and three draws, 23 inches
long when drawn out, 8 inches long when shut up; object-glass 1§
inches in diameter. Power 25 tim : . e T ; ;
2278, Achromatic Spy-glass, with wood Iﬁy and three draws, 30 inches
long when drawn out, 10 inches long when shut up; object-glass 1§
inches in dinmeter, oo L N e T
2279. Achromatic S8py-glass, with wood body and four draws, 87 inches long
when drawn out, 11 incheslong when shut up ; object-glass 17 inches
in diameter; a very superior glass. Power 85 times, . . .
2280, Achromatic Bpy-glass, with wood body and four draws, 42 inches
long when drawn out, 11} inches lnu%wh{-n shut up ; ohject-glass 2}
inches in diameter, with sun-glass. Power 40 times, . . .
2281. Achromatic Spy-glass, with wood body and four draws, 48 inches
long when drawn out, 13} inches long when shut up ; ohject-glass 2}
inches in diameter, with sun-glass. Power 50 times, . .

-

TOURISTS' SPY-GLASSES.

Price

§2 50

3 50

12 00

20 00

a0 00

2200, Tourists’ Achromatic Ep}'-%l:ﬂm, with brass body, covered with black
Turkey moroceo; three draws, 17 inches long when drawn out, 6
inches long when shut up; ohject-glass 1} inches in diameter; sun-
ghade to glip beyond the object-glass; heavy leather caps to cover
both the eye-glass and obj ; strong lenther strap to eling
over the shoulder.  Power 20 ti SRR il [

2201, Same ns No. 2200, but js 21 mch:;e?unf when drawn out, 7 inches
long when shut up; object-glass 1§ inches diameter. Power 25 times,

9 00
13 (0
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. Mo wn No, 2200, Lot is 24 inches long when deawn out, 9 inches 1

g

whon alink up; object-glas 1§ inches in diameter.  Power 30 times,  $13 08
e N o, 2200, but has fonr deaws, and i 36 inehes lomg when drawn

10 bnclies long when shut up; object-glass 2 inches
lameter, Power 85 times, . . . . .
i, 10) inehes long, body covered with black

i

|Ili nehromatic olject-glass & ineh in diameter,

Aok S = . s o« s oW 250
i H
D

OPTICAL PRINCIPLES OF THE SPY-GLASS.

® Wi fully understood, we shall here briefly consider the optical

el nvolyed in its construetion.

Aiw bl recciving the rays of light which proceed from all

te of n wisible object, converges them to a focus, and there forms

Invorted and very bright image, which may be seen by placing

ol grond glass to receive it at that point.

sreplioe, acting as a componnd microscope, magnifies this

piliiros it to ils natural position, and conveys it to the eye.

i whsiinl angle which the image there subtends, is as many times
o thun that which would be formed without the use of the spy-

o s the numlier which expresses its magnifying power.

oyl which magnifies twenty times increases the visual

pa mnel, and therefore diminishes the apparent distance of

Jiidesd Bt distant, with the same distinetness as if it was distant only
gl fueh from (e naked eye.

e s panying ent will give a correct idea of the manner in
._."'"" thiu payn of light coming from an object are affected by passing
lirough tho soveral glasses of a spy-glass.

Vo shinll only consider the rays which proceed from the extremities,
Thwo, allor passing through the oljeet-glass are converged to the point
M, e oommon focus of the olject and eye-glasses. At this place the
puyn vroms oach other, and the image is inverted.

Flip rays nest come to the object-lens € and passing through it are
sulinctoid w0 s again to eross each other, and come thus to the amplify-
W Jona 10 By this they are again refracted, made more nearly
pornllol, nodd thus reach the large field-lens 5. Afier passing through
il they form n magnified and erect image in the focus of the eye-lens
0 Ny the oye-lons the image is still further magnificd, and at last enters
e wye of tho observer, sublending an angle ax much greater than that
W kit O, ws dn the magnifying power of the spy-glass.

c

widder thiat the ndvantages gained by the use of the spy-glass may |

{wonly limes; or, in other wirds, it will show an object two ||

7]
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Frice
B Wanslon Tripad Siand, with vertical anid horizontal molion, upon
whilih 1o place o spy-glass; an exceedingly nseful article, as a glass
ol ek powor eannol be held in the hand with sufficient steadiness

o prroduen the best ellect, . . = a . 2 i o . &5 00

m’ Wimilin "l‘r'||I al Stwnl. - Stronger amd more steady than No. 2300, ., 7 50
Petpunl Bl Mahogany legs, which, when closed together, form a
il vl 2 inches in diameter and 35 inches long ; brass head with
whjustalile clamp, to surround body and hold spy-glass. This is a
vury light, portable, convenient and handsomely made spy-glass

sl e s i T Ry [
PR Ailjiiahile Clump, of brass, with steel gimletscrew, for spy-glass
iy 87T 1o 227, . 3 25

Adjustalile Clamp.  Bame as No. 2303, but to fit spy-glass No. 2230, , 7
AulJmluhI.- Clamp. Same as No. 2303, but to fit spy-glass No. 2281, , 4 95
Tn D consist of a brass collar, or ring, whicll: is eut in half horizontally
Bl Btigesd ogether on one side, and provided with a thumb-screw and nut on the
18 sl 1o keep the two seenrely In place when in use. A steel gimlet-screw
W b the under side of one half, and can be turned into the ring when not in
e thi elamp, screw the gimblet into a post or tree and put the slide of

s ponrest fis Iaui_-r between the two halves of the collar, and clamp it tightly

by tho timleserew,

ASTRONOMICAT. TELESCOPES.

Wihen wo look at a luminous point—a star, for instance—without a telescope, we
e 0 Ly the widl of the cone of light which enters the pupil of the eve. The diameter
ok e puipll Being about one-fifth of an inch, as much light from the star as falls on
# hle ol this diameter is brought to g focus on the retina, and unless this quantity
ol Hght s suflicient to be perceptible, Liu star will not be seen. Now, we may liken
e tudisepo to 0 Cyelopean eye,” of which the object-glass is the pupil, becanse, by
18 bl b e ight which falls on the object-glass is bronght to a focus on the retina,
provhilid that o sufliciently small eye-piece is used ; of course, we must expect that
8 pesblon of the light is lost in passing through the glasses,

Hliiw thw quantity of light which falls on a surface is proportional to the extent of
e s lies, and therefore to the square of its diameter, it follows that because a tele-
s ol Linch elear aperture has five times the diameter of the pupil it will admit
ity Dive ties the light; 2 6-inch will admit nine hundred times the light which
e puipll will; and so with any other aperture. A star viewed with the telescope
Wil thwiefore, appear brighter than to the naked eyve in proportion to the square of
Wi apertire of the ipstroment.

b the star will not be magnified to the form of a planet, because a point is only a
pukint, puo sntter how often we multiply it. It is true that a bright star in the tele-
s mototimes appears fo have a perceptible dise, but (his is owing to various im-
perletlions of the image, having their origin in the air, the instrument and the eye,
ol which have the effect of slightly seattering a portion of the light which comes
Ivwin Al miir,

Hot, In onder that all the light which falls on the object-glass or mirror of a
bilesoop iy enter the pupil of the eye, it is necesary that the magnifying power
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be at least equal to the ratio which the aperture of the telescope bears to that of the
pupil. The latter is generally about one-fifth of an inch. We must, therefore, em-
ploy a magnifying power of at least five for every inch of aperture, or we will not get
the full advantage of our object-glasses. For instance, if to a 24-inch telescope we
attach an eye-piece go large that the magnifving power was only forty-eight, and
pointed it at & bright star, the * cmergent pencil” of rays from the eye-piece would
be half an inch in diameter, and the whole of them could not possibly enter the
pupil.

All this sapposes that we are viewing a star or other lominous point. If the
object has a sensible surface, like the moon, or a large nebula, and we consider its
apparent superficial brilliancy, the case will be in part reversed. The object will
then appear equally illaminated, with all powers below five for cach inch of aperture,
but will begin to grow darker when we pass above that limit. The reason of this is,
that as we increase the magnifying power, the light is spread over a larger surface of
the retina, and is thus enfeebled. So long as our magnifying power is below the
limit, the increased quantity of light which enters the pupil by an increase of magni-
fying power just compensates for the greater surface over which it is spread, so that
the brilliancy is constant. Above the limit of five to the inch, the surface over which
the light is spread, or the apparent magnitnde of the objeet, still increases with the
magnifying power, but there is no increase of light ; hence, the object looks fainter.
‘What may at first sight scem paradoxical is, that the degree of illumination to which
we now refer can never be increased by the use of the telescope, but, at the best, will
be the same as to the naked eye. Indecd, as some light is necessarily lost in passing
throngh any telescope, the illumination is always leas with the telescope. With the
best reflectors of gpeenlum metal, the illumination will be reduced to one-half, or less,
if the polish is not perfect; and with refractors it will be reduced to seven or eight-
tenths. As example of these conclusions, the sky can never be made to appear as
bright through a telescope as to the naked eye.

The great foe to astronomical observation is one which people seldom take iuto
account, namely, the atmosphere. When we look at a distant object along the sur- -
face of the ground on a hot summer day, we notice a certain waviness of outline, accom-
panied by a slight trembling. If we look with a telescope, we shall find this waving
and trembling magnified as much as the object is, so that we can see little better
with the most powerful telescope than with the naked eye. The eanse of this appear-
ance is the mixing of the hot air near the ground with the cooler air above, which
causes an irregular and constantly changing refraction, and the result is that astro-
nomical observations requiring high magnifying power can very rarely be advanta-
geonsly made in the day-time. DBy the night the air is not so much disturbed, yet
there are always currents of air of slightly different temperatures, the crossing and
mixing of which produce the same effects in a small degree. To such currents is due
the twinkling of the stars; and we may lay it down as a rule, that when a star
twinkles the finest observation of it cannot be made with a telescope of high power.
Insteail of presenting the appearance of a bright, well-defined paint, it will look like
a blaze of light flaring about in every direction, or like a pot of molten, boiling
metal; and the higher the magnifying power, the more it will flave and boil. The
amount of this atmespheric disturbance varies greatly from night to night, but it is
aever entirely absent.
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2310. Astronomical Telescope. Polished wood l-rodlzg}' inches long, mounted
on firm tripod mns,a achromatic object-g 3 inches in diameter,
one terrestrial eye-piece, rack and pinion for adjusting the focus.
Power 50 times, . 4 ’ ¢ i i = g ‘ . .

2311, Astronomical Telescope. Bame as No. 2310, with one terrestrial eye-
piece g vinz power of 50 times, and one celestial eye-piece giving
power of 100 times, . e e T R

2312. Astronomical Telescope. Body of brass, 35 inches long, has rack and
pinion for focusing, achromatic object-glass 2} inches in diameter,
terrestrial eye-piece, power 40 times ; celestial eve-piece, with black
sun-glass, power 80 times; firm tripod stand of walnut, having hori-
zontal and vertieal movements, walnut case, with lock and key, for
receiving the body and eye-pi & . i N E 3

2313. Astronomical Telesco Bame as No. 2512, but with bedy 40 inches
long, achromatic QEJ!:&‘.'I-EIHH 3 inches in diameter, terrestrial eve-
piece, power 50 times; celestial eye-piece, with black sun-glas,
power 100 times, with walnut case, . . . « <« .+ .

9314. Astronomical Telescope. Same as No. 2312, but with body 50 inches
long, achromatic olject-glass 31 inches in diameter, terrestrial eye-
pi power GO times; celestinl eve-piece, with sun-glass, power
125 times; in walnut case, o e YT

2320, Astronomical Telescope. FBrass body, 40 inches long, rack and pinion
for focusing, achromatie object-glass 3 inches in dizmeter, tervestrial
eye-piece, power 50 times; one celestial eve-piece, with black sun-
glass, power 80 times; one celestial ey Etegj{il black sun-glass,
power 100 times; achromatie finder on side of body, firm tripod stand
of walnut, having rack-and-pinion adjustment for vertical motions,
and endless thread with screw and long handle for horizontal mo-
tions. By these two adjnstments the object can be kept in field of view
with great ease; walnut case for containing brass body and eyve-

feces, SRTES A T P S e

2391, A.Emnnlnimi Telescope. Same as No. 2320, but with brass bedy 50
inches long, achromatic object-zlass 83 incles in diameter, terres-
trial eve-piece, power 60 times; one celestial eye-piece, with black
sun-glass, power 100 times; one celestial eye-picee, with black sun-
glass, power 125 times; stand same as No. 2320; walout case for
containing bross body and eye-pieces, . . . . . .

2322, Astronomical Telescope. Same as No. 2320, but with brass body 60
inches long, schromatie object-glass 4 inches in diameter, terresirial
cye-piece, power 75 times; one cclestinl eye-piece, with black sun-
glass, power 110 times; one celestinl eye-piece, with black sun-glass,
power 150 times; stand same as No, 2320; walnat case for contain-
ing brass body and eve-pieces, . . . . . . . .

23238, Astronomical Telescope. Bame as No. 2320, but with brass body 70
inches long, achromatic olject-glass 4} inches in diameter, terrestrial
eye-piece, power 80 times; celestial eye-piece, power 140 times;
celestial eyve-plece, iowcr 175 times; stand same as No. 2320; walnut
case for containing brass body and eye-pieces, . .+ « .«

865 00

0 00

160 00

275 00

S00 00

400 00




JAMIS W, QUEEN & CO,, PHILADELPHIA.

87



88 JAMES W. QUEEN & CO., PHILADELPHIA,

NEGATIVE EYE-PIECE.

o,

Price.
2330. Terrestrial eye-pieces for telescopes, . . . . . . . $7T50
2331, Celestial eye-picces with black sun-glass, a &0
2332, Diagonal eye-picces to be used when the tdmpe is mm-l} "rerlml 17 50
2333. Barlow lens to increase the power of a telescope, % . 10 00

ACHROMATIC OBJECT-GLASSES for SPY-GLASSES and TELESCOPES,

Achromatic lenses are formed by a combination of a double convex
lens of erown glassand a plano-concave or a coneavo-convex
lens of flint glass. The advantages of a lens formed in this

] manner nm%reedom from spherical aberration onllntorlmn,

: and the rays of light are nut decomposed into the

2340, colors; in other words, the light passes through

and suffers no change therelry.

S840, Achromatic Uhjm-gln.ﬂs, 11 inches diameter, 18 to 30 inches focus, 200
41 Do. 13} do. 18 to 30 do. 3 50
pri 8 D, t]n. 2 do. 18 to 30 da. - 4 50
e 5 Da, do. fine finish, 2 inches dinmeter, Sﬁmdm focusr, 700
24, Tho, do, do. 2} do. do, 0 00
o345, Da. do. do. do. 43 do. . 2400
2844 Do, do. do. 3} do. 54 do. . 5000
2547, Do, do. do. 4 do. Go do. . %500

ACHROMATIC OBJECT-GLASSES OF SUPERIOR QUALITY,

2348. Achromatic Object- glam, extra fine quality, momiced in brass cell,
2% inches aperture, 36 inches focns, 30 00

o348l An!lrcrmntm Ohject-glass, extra fine qlmlm', mmmtuﬂ in '.I.;-raasa nell
4 inches a&e’rx:lre, 45 inches foens, . . GO 00

25349, Achromatic Object-glass, extra fine qunhh' ‘mounted in brass m]l 3]
inches aperture, 50 inches f x::% 100 o0

2350, Achromatie Object-class, extra fine qn:lhtv mounted in brass m]] 4
inchies aperture, 60 inches focus, : 1310 ()
2351, Achromatic Object-glass, extra fine qu;'.ht'r mounted in brass ocli 41
inches aperiure, 66 inches focus, i
2852, Achromatic Object-gls n:trn. fine tht'r mounted in brass cell, 5
inches aperture, 80 ine 390 0
2333, Achromatic Object-glass, cIt.m ﬁma qunllly, mmnlul in brass co.]l G
inches aperture, 120 inches focns, . . S . 080 00

bl 1 1 1)
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CAMERA LUCIDA.

4361,
Ma, PrICE
, Cmera Lueida, with cireular base, in bo; : . . 5 . %750
ﬁ. Ciamern Lucidy, with clamp for edge of t.:l'ﬂu, 4 . : . . 1200
Camnora Lucida, with clamp for edge of table, two tinted glasses, one
sphierical convex and one spherical concave lens, . . « . 2000

' DIRECTIONS FOR USING THE CAMERA LUCIDA.

i lostrument being fixed by the screw and clamp to the table and paper on
whiluh tie drawing is to be made, its stem should be inclined so as to bring the pri
“ll:I m-irr llu-lm,-utm of the *nper, and the pin, on which the prism turns, p
L] arlecuninl.

i (i is next to be turned upon its pin, till the {ransparent rectangular face

“ml!ul op weile to the objects to be delineated, when the upper black surface of the
pow will b on the top of the instrument; and through the aperture in this the

Is 1o look perpendicularly downwards at his paper.
he Wlack eve-picce is movable, and in ordinary circumstances, is to be in such a
sltbion that the wlze of the sma lrnmpnmt‘EHIIIt the back of the prism shall
rwm,.l albooat half the eye-hole. The artist then, looking throngh the eye-hole,
puetly downwanls at his paper, shonld see the ohjects he wishes to draw, apparently
it wwver the paper. For, since the eye is larger than the eye-hole, he sees
dhipnghi botli halves of the hole at the same time without moving his head. He secs
i papor tlirougly the nearer half, and sces the oljects at the same time through the
I‘Itﬂllql-l hialf, apparently in the same direction, by means of reflection, through the

W isim,
l lr'lw pusltion of the EYE-moLE is the circumstance, above all others, necessary to be
pltwiled 10 in adjusting the Chmera Larida for nse ; for, on the due position of this
Bkn doponds the possibility of seeing both the peneil and the objects distinetly at the
IR AT ;

11t eye-hole be moved, so that nearly the whele of iis aperture be over the pa.g(-r,
winl o vory small portion over the prism, then the pencil and paper will be very dis-
Honnly seeny bk the ohjeets to Imgclinmtud very dimly. 1f, on the other hand, the
IIIHIIIHI'H b mastly over the prism, and but a small portion over the paper, then the
1l ]u-r-l ¢ il e meon distinetly, but the peneil and paper will be very faint. But there
Hh ilwinve bo an intermediate position (varying according as the objects or the
tnlmr lnppaon 1o be most illaminated) in which both will be sufficiently visible for

@ i s of delineation, thongh not quite o elear as to the naked eye. This in-
Pl bt position s casily found, with a litle practice.

hie furthior the prism is removed from the paper, that is, the longer the stem is

denwn out the larger the oljects will be represented in the drwing, and accordingly
Whie Jowis extensive tha view,
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CAMERA OBSCURAS.

No,

2363. Plain Camera Obscura, In this the object is beautifully mprﬁented
on a piece of ground glass about 6 inches square, aﬂhrdlng a pleasing
amnsement fo young persons, ag representing a moving punnr-{m.n
of animated natore; neat walnut box,

2364, Camera Obscura Head or Lens, wu'hout b-u:l; A prlsmaim ]m~=
mounted with brass. This is the best kind of lens for a Camerit
Obseura, as it forms both lens and mirror, prism 1§ inches long, .

2865, Camera Obscura Head prmm Hincheslong, = = .= . .

2366, Do, do.

2367. Improved Camera Ghamua. This is recommended as the be-rt.dranm:
apparatus yet introduced; it is light and portable, and can be used
to satisfaction by persons eut.lrel;,r unacquainted with drawing, each,

STEREOSCOPES.
2370. Holmes' Stereoscope, Walnut Frame, Imitation Mahogany Hood, .
2371, Do, do, Round Waluut Iood, . .
2372 Do. do, do. Rose Wood HDOd.,

2373, Hfgluuﬁ' Jﬂtﬂrﬂmmpp, Walnut Frame, Round Rose Wood Hood {I.-u.rgcr
2374, Holmes' Stereoscope, Full l[aho!um_',', Round ﬂuod “Patent ]I:l.mllc,

{Imrger Lenses),
2575. Holmes' Stereoscope, Full Satin 'Wmd Round Hmd Patent I[nmlls:
{Larger Lenses),
2576. Holmes' Stercoscope, Full Rose ‘Waud, Round Hm-r], "Patent Hm:u]le
9577 ﬁzﬁmrff“rb{mml' Full H Ash, Round Hood, 1*
» Holm CTBOECH 1 ungn.t'lm 8 b atent
Handle, (Larger }_.cnses 5 g

2378. Holmes' Stercoscope, Ebu Frame, French Walnut Hmd._, !
2379, Holmes' Slemm:]:]m, njvnut Frame, Imitation Mahogany 1'[1“1

onftand, . . CRRRY R L

FECE,
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: 2570,
20, Holmes' Stereoscope, Walout F ERound Wal 5]
;'.j:wl‘ }Ilugmﬁ Eemf:, IE:tulH uMnhl;zr::;', uulglml:l . e I.{MI: o S.hnd,. E% ;
Ln Holmes' Sterecscope, Rose W Stand,, o . . 5
L4, Patent Achromatic Mirror Etﬂmqgnuli,,fﬁ'a]n:t, R ) 13 %0

D4, Patent Achromatic Table Stereoscope, Maho - e e e RO 0D
LT s R e W . M e
0, Calinet Stand for Table Stereoscope, fitted up to hold the instrument

il lides; in malogany or walnul, e R B e e B

STERE(QSCOPIC PICTURES,

Weo have econstantly on lmnd, aml are I'E-l'.‘('i_'-'il‘lg 'Ii:l“}', an endless ‘E‘-ﬂ-ﬁﬂt}' of views
o wll the most important eities and publie buildings in the world, with every variety
of tplseape views in all regions. Stalnary, monuments, colored groups from life,
aiil colebritios, male and female. These range in price from 50 cents to $6.00 per
s for paper pictures, and from 75 eents (o $3.00 each for glass. The former can
o sond snfely by mail.  American Views range from 75 eents to $3.00 per dozen,
il 1o siwe, lovality, or artist,  Forcign Views range from 75 cents 1o §6.00 per
disen, We have over 1000 different views in Germany, Holland, Switzerland, on
the Whine, Belginm, France, taly, Egyp, ete, by the celebrated artist, Draun of
Diotnnohs, which are ot least equal to any ever made, at the very low price of $1.00
wi dowen,  Any quantity will be forwarded 1o parties giving satisfactory references
L-r wolwetion, and wmple time allowed for the same,
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CABINET STEREOSCOPES,

2400, 2405,

o,
2400. Cabinet Stercoscope, of well finished mahogany, holding fifty paper
or fifty glass. Price, without pictures, . ‘ . . . .

2101. Cabinet Stereoscope, same as No, 2400, but holding 100 glass or 100
paper pictures. Price, without pictures, = . . . . .

2402, Cabinet Stereoscope, of handsomely finished black walnut, holding 36
glass pictures or 72 paper pictures; two sets of lenses. Price, without
netores, . " . ¥ . f . . 5 » - .

2403. L’:Ii.binet Stereoscope, of black walnut, very beautifully finished, hiold-
ing 36 glass pictures or 72 paper pictures; two sets of lenses. Price,
withouot pictures, . . ‘ I : ey JTE

2404, Cabinet Stercoscope, same ag No. 2400, but to hold 100 glass pictures
or 100 paper pictures; one 62t of lenses.  Price, without pictures, .

2405, Cabinet gl]emmmpe, nlleiegnntly finished rosewood, arched top, gilt,
inlaid and ormmamented, holding 100 paper or glass pictures.  Price,
without pictures, ; it Prfe L B A ' e

240, Cabinet Sterececope, same as No 2405, mounted on a beautiful rose-
wood table with eastora; will hold 150 glass pictures or 300 paper
pictares. Price, without pictures, « « « « «

PRICE.
£15 o0
20 00

25 00

35 00
40 00

50 00

103 €0
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GRAPHOSCOPES.

Ko. PRICE.

2410, Graphoscope for eanl de visite pictures, mahogany case, lens 2
inches diameter, A i ST s

#1411, Graphoseope for card de visite pictures, black wood case, orng-
mented, lons 2} inches diameter, . : S Lo oy 8 200

2412, Graphoscope for album pictares, large size, mahogany frame, lens 3
inches diameter, . A . . » W . g . . 200

2413. Graphoscope, same as No. 2412, but with frame of black wood, orna-
mignged G i o | e e o v El S wn 3 00

9120, Graphoscope, mahogany trame, lens 4 inches dinmeter, . . . 463
PR B t:rnirhmmpc, same 88 No, 2420, black woul, ornamented frame, lens
4 inches diameter, - - . . . . . . . 5 00
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Mo,

0125, Grapho-Stereoscope, mahogany frame, large lens 4 inches diameter,
w126, Grapho-Steresscope, same as No. 2425, black wood frame, ornaniented,
large lens 4 inches dinmeter, . . . 5 . i .
#1127, Grapho-stereoseope, sume as No, 2425, frame mahogany, large lens 5%
inches diameter, . : . . - . . - .
2128, Grapho-Stereoseope, same as No, 2425, frame of black wood, orna-
mented, lens 5} inches diameter, . . . . . . .
2130, Grapho-Stercoscope, polished walnut wood frame, large lens 3} inches
dinmeter, . 4 : . - . - : : - .
2481, Grapho-Siercoscope, same as No, 2430, but with large lens 4 inches
tlill.nli.'lﬁl‘ - . . - O N - ® - = = -
o432, ﬂrn.pho—t:ﬁi‘:mmcﬂpe, same as No. 2430, but with large lens 4} inches
diameter, . . . & . 2 . . . . 2 .
2433, (.implm—S.;:remeope, same as No. 2430, but with large lens 5 inches
dianmeter, . . . : . : - . * : . =
IR Gmpl:o-ﬁt::fmmupe, game as No. 2430, but with large lens 6 inches
l.].i-ll-lll'.w, . - " - . " . " .

- - -

95
Trice,
&1 50

5 50

10 00
5 50
7 50
10 00
15 00
25 00



MICROSCOPES.

Within the last few years, the Microscope hias hecome so firmly rooted among us,
that little need be said in its praise, The time has long away when it was
held in no higher estimation than an ingenious toy ; but it is now acknowledged that
no one can attain even a moderate knowledge of any physical science without a cor-
siderable acquaintance with the Microseope and the marvelons phenomena which it
reveals. The geologist, the chemist, the mineralogist, the anatomizt, or the botanist,
all find the Microscope a useful companion and indispensable aid in their interesting
and all-absorbing rescarches, and, with every improvement in its construction, have
discovered a eorresponding enlargement and enlightenment of the field digplayed Ly
the particular science which they cualtivaie.

Thut even to those who aspire to no scientific eminence, the Microscope is more than
an amusing companion, revealing many of the hidden secrets of nature, and unveiling
eadless Leauties which were heretofore enveloped in the impenetrable obscurity of
thﬂr own mjlnutenm ¢ e - g

o one who possesses even s et-microseope of the most limited powers can
fail to find amusement and inslrusl?m even though lie was in the midst nfl:i:na Hahara
itsell. There is this great advantage in the Microseope, that no one neel feel in want
of objects as long as he possesses his instrument and » sufficiency of light.

Many persons who are gifted with a thorongh appreciation of nature in all her
vivid forms are debarred by the peculiarity of their position from following out the
impulzes of their beings, and are equally unable to range the sea-shore in search of
marine creatures or to traverse the fields and woods in the course of theirinvestigations
into the manifold forms of life and beauty which teem in every nook awd corner of
the couniry. Some arve confined to their chambers by bodily ailments, some are
forced to reside within the wery heart of some great city, wit{:mu opportunities of
breathing the fresh country air more than a few times in the conrse n} the year; and

there is not one who may not find an endless series of common objects for his

ficroscope within the limits of the tiniest city chamber. 8o richly does nature teem

with beauty and living marvels, that even within the closest d 1-walls a never-

ﬂ treasury of science may be found by any one who knows how and where to
or 1L

There is little doubt but that if any one with an obzervant mind were to set him-
self to work determinedly merely at the study of the commonest weed or the most
familiar inscct, he would, in the course of some years’ patient labor, produce a work
that would be most valualle to science and enroll the name of the investigator among
the most honored sons of knowledge. There is not & mote that dances in the sunbeam,
not a particle of dust that we tread heedlessly under our feet, that does not contain
within its form mines of knowledge as yet unworked. For if we could only read
i]llm rightly, all the records of the animated past are written in the rocks and dust of
the present. <

Microscopes may be divided into two classes, simple and compound. The former

clas may E::tain several lenses or glasses, but Pﬂ*rn]];r consists of asingle lens;
but the Compound Mieroscope must consist of at least two glusses, the one near the
abject to be examined, and commonly called the objective, the other near the eve, and
called the eye-piece.  This class is subdivided into Monocular and Binoenlar instru-
ments, in “‘]Ii!'-il the object is viewed with one or both eyes, as their names imply.
The following remarks on the principles involved in the eonstruction of the Micro-
:arullnfr re taken from the article contributed by Andrew Hoss to the * Penny Cyelo-
reeilin™

"'I:hiu article hasslnce been published separately, in book form, price 75 cenls (¥o. 205722 of
tlads Catnlisgzie, )
(96)
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The vise of the term mageifying has led many into a misconception of the nature of
tha eflect produced by convex lenses. It is not always understood that the so-called
magnilying power of a lens applied to the €ye, as in a microscope, is derived from its
enibling the eve to approach more nearly to its object than would otherwise be com-
patible with distinet vision. The common oceurrence of walking across the street to
road o bill, is, in fact, magnifying the bill by approach; and the observer, at every
stop he takes, makes a change in the optical arrangement of his eve, to adapt it to
the lessening distance between himself and the object of his inquiry. This power
of spontancous adjustment is so unconsciously exerted, that, unless the attention be
called to it by cirenmstances, we are totally unaware of its exercise.

In the case just mentioned, the bill would be read with eyes in a very different

AN

Fig. 8.
Bea pago U8,

state of adjustment from that in which it was discoveredl on
the opposite side of the street, but no conviction of this
fact would be impressed npon the mind. If, however, the
supposed individual should perceive on some part of the
paper a small speck, which he suspects to be a minute
insect, and if he should attempt a very close approach
of his eye for the purpose of verifying his slmi:iniun, he would

resently find that :ﬁfﬁ wer of natural adjustment has a

imit; for when his eye has arrived within about ten inches,
he will discover that a further approach produces only eon-
fusion. But if, as he continues to approach, he were to place
before his eye a series of properly arranged convex lenses, he
wouald see the ohject gmlunllﬁr and distinetly increase in ap-
parent size by the mere continuance of the operation of ap-
proaching, Yet the flum applied to the eye during the
approach from ten inches to one inch, would lLave done notl-
ing more than had been previously done by the eyve itself
during the approach from fifty fect to one foot. In both cuses
the magnifving is effected really by the approach, the lenses
merely rendering the latter periods of the approach compati-
ble with distinet vision,

In saying that an object appears larger at one time, or %o
one person, than another, it is necessary to gnard against inis-
conception. B‘]i;'lhu apparent size of an olject, we mean the
angle it subtends at the eye, or the angle formed by two lines
drawn from the centre ul‘ythe eye to the extremities of the
ohject. In Fig. 1, the lines A E and B E, drawn from the
arrow to the eye, form the angle AT T, 1|'rhi-:-311 when the angle
is small, is nearly twice as greatas the angle CE D, formed ‘v
lines drawn from a similar arrow at twice the distance. 1
arrow A B will therefore appear nearly twice as long as C 0,
being seen under twice the angle, and in the same proportiin
for any greater or lesser difference in distance. The angle in
question is ealled the angle of vision, or the visnal angle,

The magnifying power of asingle lens depends upon fis
focal length, the object
licing, infact, placed near- c A
1y in its prineipal focus, e o
or so that the light which , di. S Vol
diverges from each point » i
may, after refraction by * e
the lens, proceed in par- e
allel lines to the eye, or Pl %
as nearly so as requisite
for distinet vision. In Fig. 1.

Ilig. 2, A B is a double
convex lens, near which is a small arrow to reprosent the

ohject nder examination, and the cones drawn from its ex-
tremities are portions of the rays of light, diverging from those
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points and falling upon the lens. These rays, if suffered to fall at once upon the
pupil, would be too divergent to it their being brought to a focus npon the
_ retina by the optical arrangements of the eve. But bei
first passed through the lens, they are bent into nearly paralle
lines, or into lines diverging from some ?Fi““‘ within the
limits of distinct vision, as from C and D. "Thus altered, the
eye receives them Iy as if they cmanated from a la
arrow placed at C D, which we may =u to be ten i
from the eye, and then the difference between the real and
the imaginary arrow is called the magnifying power of the
Iens in question.  The foeal length of the eve usually
from six to twelve or fourteen inches, o that the distance we
firstassumed of ten inches isvery near the trueaverage, and isa
convenient number, inasmuch as a cipher added to the denomi-
nator of the fraction which expressesthe focal length of a lens
gives ifs magnifying power. us & lens whose focal length
is one-sixteenth of an inch, is said to magnify 160 tiines,
The annexed Fig. 3, shows the course of the rays through
a compound microscope of two lenses. The rays proceeding
from the object A B are go acted upon by the lens C D, near
it, and thence called the ohject-glass, that they are converged
to foci in A’ B/, where they form an eni:lrf,vd image of the
object, as would be evidentifa pieee of oiled paper or ground
glass were placed there to receive them. ey are not 8o

intercepted, and therefore the image is not rendered visible
at that ﬂm; but their further progress is similar to what it
would have been had they really proceeded from an olject at
A’ B, They are at length received by the eve-lens L M,
which aets upon them as the simple microseope has been
described to nct on the light proceeding from its objects.
They are bent so that they may enter the eve at E in parallel
lines, or as nearly so as is requisite for distinct vision, When
we say that the rays enter the eyve in nearly parallel lines, we
mean only those which lrro(‘ﬁed‘ from one point of the origi-
nal ohject, Thns the two parallel rays M E have pre 1
from and are Pﬂﬂ of the cone of rays C A D, emanating from
the point A of the arrow; but they do not form two Pictures
in the eye, because any number of parallel rays which the
|.~t|ﬁil ean receive will be eonverged to a point by the eve, and
will convey the impresion of one point to the mind, In
like manner the rays L I are part of the cone of ruys ema-
nating from B, and the angle L E M is that under which the
eve will see the magnificd image of the arrow, which is evidently many times greater
than the arrow coulil Le made to occpy in the naked eye at any distance within the
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Timits of distinet vision. The magnifying power depends on two circumstances:
IFimmt, on the ratio between the anterior distance A C or B D and the posterior foeal
leneth € B or DAY and Sccondly, on the power of the eye-lens L The first
ratio is the same as that between the object A B and the image A’ B’; this and the
focal length or power of the eye-lens are both casily oltained, and their product is
ihe power of the componnd instrument.

Sinee the power depends on the ratio between the anterior and posterior foci of
tha objoct-glass, it is evident that by increasing that ratio any power may be obtained,
the same o m?ms being used ; or having determined the first, any further power may
bo abtained by increasing that of the eye-glass;- and thus, by a Iili)mqrrn.ugmn-:ml'. of
the relative pmr:\rﬁuns in which the magnifying power shall be divided between the
object-glnss and the lass, almost any given distance (within certain limits)
between the first and its ohject may be secared.  This is one valuable ugemlia.ﬁw af
the eompound instrument ; and another is the large field, or large angle of view, which
may be oblained, every part of which will be nearly equally good ; whereas with the
It simple microscopes the field is small, and is good only in the centre, The field
ol the sompound instrument is further inereased by nsing two glasses at the eye-end ;
tlio first being ealled, from its purpose, the ficld-glass, and the two constituting what
in i*:llllinrl the eye-piece. = P e gy b

i the annexed engraving, Fig. 4, we have shown the triple achromatic object-
glits in connection with the eye-piece, consisting of the field-glass F F, and the eye-
glass B I, forming together the modern achromatic microscope.  The course of the
light is shown bfnimﬁng three rays from the centre and three from each end of the
alject (0. These rays would, if left to themselves, form an image of the object at
A A, but being bent and eonverged by the field FF, they form the image at
I8 I3, where astop is placed to intercept all light except what is required for the
formation of the imagze. From B B, therefore, the rays proceed to the eye-glass
pxnctly ns has been described in ce to the simple microscope and to the
wompound of two glasses,

THE SELECTION OF A MICROSCOPE.

A fow hints as to the selection of a Microscope may not be amiss in this connection.
Those who fortunately have unlimited means at their command, will find no difficulty
In deviding this important question, since it was I-:m% ago settled that the hizhest

raila of Binocalars are very near perfection, and leave little or nothing to be desired,
Ytut to the far larged cass of intending the question of cost is an impor-
tunt one; and for the benefit of these we beg to the following snggestions,

A common misiake with novices is to appreciate the excellence of a Microscope
by the amount of its magnifying power. Now, in truth, no object should be viewed
with n powoer greater than sufficient to ﬂlﬂﬂﬂr show ils structure, and if this ean Le
il wlth iwenty dinmeters, it is folly to upﬂ;v a hundred. And this is especially
tho oase wilh Iuwlml instruments, where the actual and angular n]':um:m of the
ihjectives are small, and the corrections not so exact as in those of higher grade, ren-
doriug them meds liable to give false im; ions of the object under examination.
Aund ?l in impossible to view an opaque object by reflected light, satisfactorily, with
wiy of the cheapest forms of Compound Microseopes ; the lenses approach the ohject
inn frearly, and are far too small to admit of a proper illumination of the object.
1%irn .-I-i].i. just learning the use of a Mieroscope, and who will naturally desire to
vanming the surfuce of any object he may pick up, or for those of riper years, who
inny postest or eontemplate purchasing a eompowad instrument, bt who will Lo
u-hlqul to disseet [lowers, insects, ete., for minute examination, a Simple Microscope
I L Bessl form.

Ao beeoming fomiliar with the use of the Siaple Microscope, and of the ohjects
sl (o it powers, the yonng stadent may properly supply himself with a Compomnd
Ptriment, wherewith to penetrate more decply the stroctuces of which he has until
o viewod meroly the snrfuee,

I gnaking the solection of a Misroseope, the following points are important to
bene Ao mind s—PFiest, in regard 1o the opticel part: it is essentlal that the lenses
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shoulll give good definition, 1. e, should show objects clearly and well defined. Smamﬂ'_:;j,
the stand should bz of good material and work hi%; there should be no “shake
or lateral motion in the adjustments for focus; there should be no “lest motion,” €. e,
the focus should be instantly changed by the slightest motion of the milled heads ; in
all except the very cheapest instruments there should be a joint for inclination, for con-
venience of observation, The above are, perhaps, the most essential points, but for
tho=a who wish to go into this question more thoronghly than can be done in this
limited we would recommend the perusal of an exeellent little work, * Hints
on the Selection and Use of the Microscope,” by John Phin, No. 3055 of this Cata-
1 This is intended for beginnars, and is a thoronghly good and practical treatise;
and even those who are further advanced in the art can dmivnmuc?l instruction and
profit from it.

We shall make it our aim to keep only such instruments as will give satisfaction in
the above important points, as well as in others perhaps not so essential, but adding

tly to the convenience and usefulness of a Mieroscope; and we guarantee all our

instruments to be a5 represented.

~ PREPARATION OF OBJECTS.

i

Having thus briefly given some hints as to the selection of a Ai , it may
not be amiss to a:ld a few en the preparation of oljects for permanent observation,
We cannot, of course, in the Hm‘itegf:pm at our dispoaal, do more than give a fow
general d rections; for further details the student is referred to almost any of the
elaborate works on the sabjest, namad in this Catalogne at page 176, The dndis-
pensuble requisites are neither namerons nor costly. Forceps, 3720 ; Beissors, 3734
and 3735; Knives, 5730-3742; Needles, 3745 m*{ 3745 |1m-i::bfu. 3763; Bross
Table and Lamp, 3753; Glass Slips, 8331 ; Thin Circles, 3607 ; Ebon'te Cells, 3602;
Dropping Tubes, 3717 ; Bell Glasy, 3723 ; Canuda Balsam, 8701 and 3702; the latter,
mrnhmeg in Capped Bottle, 3718; Glycerine, 3704; Ditto Jelly, 3705; Goadby's
Flunid; Asphalt, 3700 ; Gold Size, 3710; White Zinc Cement, 3714 ; Dropping Bottle,
3719; Labels, 3776, with a fow camel's-hair pencils, a soft linen cloth, chamois-skin,
and three or four onmess of Liquor Potaszaa, will constitute a very raspectable ontfit,
and be guite snfficiont for monating all the ondinary specimens which the beginner
or more advanced stdent may desire to preserve.

All objects mmst be mounted in one of three ways: dry in Air, diffs in Dalsam ur
other resinous material, or maist in some preservative fluld or gelatinous medinm,
For the first method, if the objest be thin, make a circle with the Turn-table and
Zine cement on the centra of a glass slip, the inner diameter of which ghall be slizhi!
smaller, andl the outer diameter as much larger, than the covering glass yon wiz
to use, When thoronghly hard, which will take a few hours, run a second thin cost-
ing of the coment m‘t-.:{; of the first, place the object (previowsly thoroughly dried
in the eentre of the e'role, put on the covering glass which will adhere to the fre:
cement, and finish w’th on2 or two thin coats u? the same. If the ohjest be thick,
pmzmi as above, nsing Asphalt instead of Zinc cement, and an Eboaite ring of
proper depth, in plase of the covering glass at the second operation. This will give
you a convenient eell in whizh the ghje::t must be placed and secured to the glas
slip; a minute portion of Gold Size is the best cement for this purpasz in most cases,
The whole shoild be placed nndar a bell glass until thoroughly dry, when & fresh
coating of Asphalt mst be applied to the upper surface of the ring, a thin cover
applictl and pressed down, finishing with successive thin coats of Asphalt. Do not
use paper eells in dey mountings; they always admit moistare, and the objeet is soon
:sp::':L-.- . Always apply your cement in thin layers. Have your glass slips and
eovers thor II'I:.,'I.IIF' clean.

For mounting in Balsam, the specimen must be entirely free from moisture, either
by deving or by being passed through Absolute Aleshol and turpentine ; in the latter
easn ik 18 to be transforred directly from the turpentine to the slide. If pare Dalsam
S701 i v, o deop must be pressed from the collapsible tube upon the contre of o gloass
gllils, and (he Intler place] oa the hot table 3758 until the Balsam spreads ont, taking
care nob o overheat it The objeet must now be placed on the m, a fresh drop
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of the latter pressed on top of it, and a slightly warm cover laid upon it, in such a
tatnor thal the exeess of Balsam will be fome:lv out bevond the opposite elze of the
voaver from that which fisst comes in contact with the slide. The wm must then be
il inoa warin place to harden, which may take some days or even weeks. Do not
L manoyed by the presence of air-bubbles, they will all disappear before the Balsam
bevomies hand, 11 the prepared Balsam 3702 is place the object on the slide and
urronge it properly, then drop a small quantity of the Balsam upon it, and apply the
cover ng bolore. A little practice will enable the young beginner to use the exact
ipuantity of Balsam necessary to make a neat nlull.l:l'l{ng. If any excess exndes from
the edges of the covering-glass, it may be cleaned off when hard, and the slide fin-
ihed with a layer of Prepared Balsam 3702, applied with a camel's-hair pencil.
Nover nse colored cements on Balsam mountings, They are certain to run in and
wpoil the slide,

For fluid monntings, almost the same operations as in dry mountings are necessary.
Afier the second eoating of cement is applied, however, the cell mast be filled with
the preservative fluid, the object (previously soaked in the same) laid in it and
the cover applicd at one edze, =0 as to drive ount the excess of fluid as it comes down;
this exvcess must then be soaked dry with blottinz-paper or a safl towel, and a thin
coaling of cement at onse applied, to be followed by others until the slide is quite
finished.  For mounting in Glyeerine Jelly the same rules will apply, the jelly being
first liguefied by gentle heat.

Do not. be discouraged by failures at first; a little practice will make perfect. Da
aleanly in all your operations. Dust and moisture are the microscopist’s worst foes.
V'amevere, and success will speedily crown your efforts.

GENEEAL HINTS IN EEGARD TO THE USE OF THE MIJROSCOPE.

In vsing the Binocular as a Monocular Instrument, it is only necessary to with-
-hl'.wr the prism about § inch, thus leaving the field of the direct tube entirely clear
wihirs -

The objectives and eye-pieces may all be taken apart for the convenience of clean-
g, rmiming taken to replace e:u:ﬁ lens as I.‘lﬂtmsnﬂ:ttn prevent mis-matching,

Till some experience is gained in working with the hizher powers, it will be found
convenient to use a lower power objective as a finder for the more minute oblests;
when found and placed in the centre of the field, then replace the oljective by the
une required.

In using immersion objectives, first find the object as above, and then before serewin
the oljective on to the Microscope, apply just sufficient water to form a small bcng
only large enough to cover the surface of the lens, then screw on the objective and
foens till the water unites objective and object, when ;nimrm result will be obtained,
sl without the slightest difficulty. The principal advantages possessed by an
immeniion objective, are the greater working distance nhtnin%l, thus allowing the
rxumilnn:im: f objects under the thicker covering glass, and greater brilliancy with
e Dzt

The highest power giving both fields fully and equally illuminated with the Binoe-
ulnr Mium?w {without the use of the Achromatic Condenser) is the § inch of 40°,
o higher aperture. It is also the highest power by which an opague-covered object
can be eoprenicatly illuminated under ordinary conditions.

Shoulid the coarse adjustment be found in eourse of time to work too easily, it may
ulm-mll_v be remedied by tightening the two small serews acting upon the bearings of

“the pinion,

'I‘Jln- avevssories applied under the stage are often found to acenmnulate dirt upon the
fitting, making them slide uncomfortably. This is best remedied by carefully wiping
ol a1l acenmulation with a clean rag slightly oiled, and also in the same manner clean-
ilu;.: mlll the fitting under the stage, taking cure to wipe them finally with a perfectly
dry eloth,

Ball anid socket joints may readily be tightened by ing the cap and adding
n litlde packing behind the 'I:Z]], ta.kj.zg mrgtuam'mr Dmﬁmﬂ}} tight.
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READING AND PICTURE LENSES.

2816.

Ko

2300. Reading (_rla..w, Gierman silver frame, double convex lens, 2 inch diameter,

2801. do. do. do. 2} de.

2802, Ila do. do. do. 3 do.

2803, Da. do. dao. do. 81 do.

2804, Do. do, do. do. 4 deo.

2805. Da. do. do. do. 41 do.

28045, Do, dao. two plano-convex lenses, 2}  do.

2807. Da. do. do. do. & do.

2808, De. do. do. de. 8} do.

2800, Do. do. do. do. 4 do.

2810. Reading Glass, gill metal !'mma, i'rnrg ln:l.::.vﬂ.lll:,I one double convex lens,
2 inches diameter, .

2811. Reading Glass, gilt metal ﬁ'l.ma. I.Til'l'j' han-‘.lle one nlnuble convex ‘ltns,
2} inches diameter, . . .

2812, Reading Glass, gilt metal frnme, 1mry ]:I.mlle. one ﬂ-:rublr: convex lem,
5 inches dinmeter,

2813, Neading Glass, gilt metal fra.me, mnrry lum-:lle, tlou'b'lc CONVEX lcns, -l
inches dinmeter, . . =

2814, Reading Glass, gilt metal frame, ivory ha.nd'le, &nuhlu COnVex lena, 4}

inches diameler, . - - = -
2815, Reading Glass, gilt metal frame, i urnr_r hnndla. duuhla convex lem.
inches diameter, . + . - .

2516, Reading Glass, black metal frame, waod handle. duuhle convex Iens, E
inehes long by 1} inches wide, . .

2517, Reading Glass, black metal frame, wood lmnd'le, dnuble convex lms 3\}
inches long hy 1} inches wide, . " .

24818, Reading Glass, b'lnck metal frame, wooid I:l.nmlie, tllJlll'l:h‘r CONnYex ien!, ‘1

inches long by 2 inches wide, . . . .
2510, Picture Glasses, wood frames and handle, tinuhlu convex lens, & :lll.n'lles
dinmeter, . é 5 5 . . 4 a . - %

2820, Picture Glasses, wood frame and handle, donble convex lens, 6 mchea
dianmeter, . . . . . . iR .

o

M 08 B 50 B
& SRRIESEEER

[
[ ]
o

3 00
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SIMPLE MIOROSCOPES,

E E a m}-—:—-a- |
3000, 3001. 3002, :

Mo, Price.
00, Watchmaker's Glass, hard rabber frame, 1 double convex lens, § inch

to } inch diameter, various powers, . . : = = ; . % b
3001, Watchmaker's Glass, hard rubber frame, 2 double convex lenses, § inch
dinmeter, very high power, . 100

3002, Engraver’s Glass, horn frame, 1 double convex lens, § to 1 in. diameter, 40

W05, Bngraver’s Glass, horn frame, 2 plano-convex lenses, 1 inch diameter, 1 00

3004, Engraver’s Glass, hard rubber frame, 2 plano-convex lenses, 1} inches
diameter, . . ‘i . g . . . . . - . 150

3010, 3016, 3019,

s
4010. Hard rubber case and frame, round form, 1 double convex lens, in, diam. 30

a0l1. Do, do. do. 1 do. 1 do. 40
8012. D do. do. 1 do. 1} do. D
2018, D do. do. 1 da, 13 doe. a0
f014. Da. do. do. 2 do. 1 do. §0
8016,  Do. do. do. 2 do. 11 do. 90
H016, Do. do.  bellows form, 1 do. & do. 40
A017. Do. do. do. 1 do. T do. G0
an19, Do, do. do, 2 do. i do G-
S0, Tho, do. da. 2 do. 1 do. a0
S029. I, de. do. 3 din, T do an
S T, do di. 3 . 1 do. 123

MEkh. Rubber case and frame, 1 double convex lens, 1 inch diameter, of high
power at one end, and 1 double convex lens § inch diameter of me-
dinm power al the other end, 3 " 192

$026, Combination of Three Lenses, mounted in tortoise-shell, for the pocket,

with ring for attaching to watch-guard. A fine article, . . 450
M, Achromatic Triplet, in strong tortoise-shell ease; gives large, flat field,

undl fine, elear definition; 1 inch focus, 17 inch :ﬁnnmt&r, . i « 10 D0
40274 Achromatic Triplet, i do ii do, AR ST
2R, Do, da, i da, u di. 2 . . 500
28 D, o, o, in gold case, for watch guard, 20 00
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Xo, PrIcE.
3050, Linen Prover or Microscope, to count the threads in linen fabrics, brass

frame, . : " el . A . . 3 . . ¥ gﬂ

3031, The same, German silver frame, . . . i ar S 5

3052 Do, do, do. and achromatic lens, 2 a s 100

3033. Do, with largfllm and l-inch opening, brass frame, g 1 50
3034, Collector’s Pocket Microscope. Consisting of a Stanhope lens, with
cap to serew over the front surface, in nickel-plated frame. Thisis a
very usefil article in collecting excursions; a drop of water, for ex-
ample, containing animalculs, dintoms, alge, or other objects, bein
placed on the flat surface of the lens, the cover isserewed in place an
t!.¢ object examined by simply holding the instrument up to the light, 5

B35, S034. B030,
3035, Coddington Lens, brass frame, three sizes, . .$100,150and 200
S5, Do. wbecfiams . o S8 o . e U B
3087, Do, do. withcower;, = & . 275
3033, Do. large size, with cover,plated, . . . . . 37
2 D, do. = do. - 1 and engraved, . . H00
Do, do. do. gilt and engraved, . + 500

a2,
3041. Mieroscope, with glass cage for seeds or live insects ; new pattern, . i}
3042, Da. R do. do.  in brass box, smallsize, . . . . 75
S0, Do, do. do. do. large size, . A ' 1 50
3044, Jointed Mi  for flowers and insects, Foldstocarry in the pocket, 2 00
3045, Microscope on Three Legs, all brami with screw adjustment for 7
3046, Do. do. nickel-pla w e E plgedies 00
3047. Do, do. hard rubber frame, . . . . » 100
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SIMPLE MICEOSCOPES WITH STANDS.

N, Price
#0500, The Excelsior Microscope, with Three Lenzes, . L . 9276
Ao, Do, do. with Two Lenses, 5 o . . 280

3050. (Openj

The construction and method of using this Microscope is very simple, and will be
readily understood from an inspection of the engravings. It consists primarily of s
smnll woolden cnse, the exact size of thut shown in the engraving. To one end of the
lid uf this case is attached one of the ends of the box : and when the lid isreversed 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 shownin Fig. 8050. (Open.) Thelenses and stage
ure supported by o steel rod, the lower end of which is hinged to the lid, so that it may
ba turned down and lie in a groove provided for it. When raised into the position
ihown in the figure, it is held varg securely in place by means of a button; and this
button also gerves to retain it in the groove when it is turned down, The glass stage,
which i fitted joto a frame of bard rubber, slides easily on the stem, so ns to be
rendily mlju.ulnhlun%r focus, while at the same time it may be firmly fized, by means
of o sel-sorew, at any desired height, and will then serve ns a stage for dissecling
wirposes. The frame which holds the lenses fits on to the top of the stem. A mirror
# fitted into the ease, and is readily adjustable by means of the bution shown on the
ontside, =0 that light may be reflected up through the stnge when the objects to be
examined are transparent; and when they are to be viewed by reflected light, there
i o durk ground of hard rubber, which is also earried by the =tem, and may be
turned under the stnge, so as to cut off all transmitted light. Diesecting needles, -
bq’z neat handles, it into appropriste grooves,

e glass plate is fitted into the stage so as to form a cell eapable of holding water,
#ir that dissections may be carried on under that liquid, or aquatic animals may be
kopt nlive and examined at leisure. The stage may also be turned, so that the flat
“lile will be up, when so desired. When the lenses and stage are removed, they are
vondily packed in the case; the stem is then turned down and held in its groove by
i Igtean s the lid is drawn out of the groove, turnel over, and replaced so that the
contien! pieee, (o which the button is attached, closes the open end of the box, and

i wiiale thing is packed into a compass which readidy admits of its being carried
in the vest-pocket,
b
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THE CHILD'S MICROSCOPE.

Ko, PrICE.
3055, The Child's Microscope, ™ - £3 00
This simple, compact
and perfect little instru-
ment meets a want long
felt, namely, that of a
really good and efficient
Microsecope, at an ex-
tremely low price, and
adapted by its simplici-
ty to the understanding
of a child, as well as to
the wants of the more
advanced scholar or na-
turalist. The i
fiers or lenses are
in number, and can be
nsed separately or com-
bined. With the lowest
})ﬂwor, or largest single
ens, a large insect, such
asa bee or fly, can be ex-
amined wi tany fur-
ther preparation than
lacing it in the insect-
- x, which accompanies
i the instrument. With
i the tl:mlem;:é‘}ngzubinv
= ed,apowerao inme-
i ters can be obiained,
- which is quite sufficient
to show many of the
Inrger animalenle in
pond or ditch water, the
scales from a butterfly’s wing, pollen grains of plants, and thousands of other interest-
ing and easily obtained objects requiring consi le magnifving power.
he iilustration gives a very good general idea of the instroment, which consists of
a neat, flat walnut box, as a base, into which the Microscope packs when not in use;
an upright brass stem, which screws into the lid of the box, and which carries the
stage on a sliding tube, and at its top, firmly fixed, the arm which holds the lenses,
The focns is adjusted by eliding the stage up or down, so that the eye is not obliged
to move its position, as is the case with all instruments in which the focusing is
effected by ing the lens. The mirror for refleeting the light throngh transparent
objects is mounted on & universal joint, so as to be readily turned in any direction
toward the source of light.

The accessories are as follows:

Animaleulse Cage or Live-box for confining inscets, ete.
Pair of brass Foreeps.

Waich-glass and two plain glass Slips.

(Ome prepared object.

Tt s naeh more readily m:umf\] anovice than a Compound Microscope, and
hns, with the three lenses combined, almost as much magnifying power as the
cheapest of the lalier; whilst unlike it, *The Child's Mic ¥ is equally well
adapted to the examination of large opaque objects, such as beetles, flies or flowers.
It eannot be put out of onder, excepting by considerable viclence sufficient to break
ity mud any orlinary child ean be trosted with its use.

Tev. Mr, Wonl's excellent Tittle work, “The Common Objeets of the Microscope,”
No, 32 of this Calnlogue, 8 an exeellent companion to the * Child's Mierosecope,”
giving full divections as (0 its use, and the collection and preparation of objects for
vEnmnnlion,
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THE SOHOOL MICROSCOPE.

LT PrIE.
#0066, The School Microscope, TEF e < .+ $600
This instrument consists of a tubular siem about five inches high, the lower end of
which screws firmly into the lid of the box wherein the instrument is packed when
nol in use, To the upper end of this stem the stage is firmly fixed ; while the lower
end earries a concave mirror. Within the tubular stem is a round pillar having a
rack cul into it, agaiast which a pinion works that is turned by a milled head; and
the upper park of this pillar carries a horizontal arm which bears the lenses, go that
by turning the milled head the arm may be raised or lowered, and the requisite focal
adjustment obtained. Three magnifiers are supplied, and by using them either sep-
nrately or in combination, a considerable range of powers from about five to forty
ilinmeters is obtained. A condensing lens for opague objects, a pair of brass forceps,
uid pliers, and an aquatic box for the examination of objeets in waler, are also sup-
iml‘. This instrument is peculiarly adapted for cducational purposes, being fitted
n every particular for the examination of botanical specimens, small insects or paris
ol ingeots, waler-fleas, the larger animaleules, and other such objecis as young
people may readily collect and examine for themselves: and those who bave trained
themselves in the application of it to the study of nature are well prepared for the
mlvaningeons use of the Compound Mieroscope. Dut it also affords to the scientific
inquiver all that is essential to the pursuit of such investigations as are best followed
il by the concurrvent employment of a Simple and a Compound Microscope, the for-
mar being most fitled for the preparation, and the latter for the examination of many
Kinds of oljects; and it may, be easily adapied to the purposes of dissection by plac-
ing It belween arm-rests or blocks of wood, or books piled one on another so as to
glvo u support for the hand on either side, at or near the level of the stage.
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QUEEN'S DISSECTING MICROSCOPE.

e

Ko, “F PrICE

8057, Queen’s Dissecting Microscope. Stand 5 ineligs in height, with new
tripod hase, which is much superior in steadiness to the circular
orm. Large, firm siage, with central aperture of 17 inches, into which
fits neatly a circular glass plate, For cases in which it is desirable to
work directly on the slide, a pair of spring elips are provided to hold
the latter in‘place; these may be entirely removed when not in use,
One lens of 1}-inch foens, earried by an arm which may be shifted
to one side, leaving the stage entirely elear. Rack and pinion ad-
justment for focns; plane mirror with all adjustments, condensing
ensg for opagque objects.
In design and workmanship, this instrument is believed to be
superior to any in the market. In neat walnut case, with drawer, . §1
3068, Bingle Lens, of §-inch focus, . ST . A i
3059, Coddington Loos, J-inch focus, . ; 7 : . . : 5

5
1
6

288
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BOYS' COMPOUND MIOROSCUOPE.

Mo, Prox
3050. Boys' Gnurum.? MicroscoPE, . ¥ 3 - . . . . F2a0

This instrument is a’ well-made and substantial one, and well adapted to the study
of objects requiring rather more power than can be conveniently obiained with a
simple microscope. It will show satisfactorily the larger animaleul® in pond-water,
ihe seales from a butterfly's wing, and similar minnie objects. The stand is of pol-
jshed brass handsomely lacyuered, with one eye-picce and one object-glass, magni-
fying when combined about 40 diamelers or 1600 times. Oune dprepu.red object, two
#lnss lips, and & pair of brass foreeps, are furnished with it, and the whole is packed
in g neat, polished walnut wood case. -

magnifying power, as undersfood by microscopists, ix in diameters. A popular way is

to give the area or superfices ; and, aa the olject in magnyfied equally ir all directions, this
protoer is obtained by squaring the diameter.

The Rov. Mr. Wood's little work, entitled *(hmmon Objects of the Microscope™ (No.

aDG2 of t:hu Catalogue), is highly recommended for the use of beginners in the study.

It conlains full directions in the use of the insirument, and for the ecollection and

preservation of specimens: is fllustrated with 400 engravings, printed in colors, and
oosts the trifling sum of 50 cents.

We have a great varicty of popular objects, well prepared, and mounted on papered
gluss slides ( No. 3914 of this &I‘.ﬂlﬂgﬂe}l, which are speci:t]l}: suited to the capacity of
this and other cheap Microscopes. They cost 51.25 per dozen, or 15 cents cach.
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QUEEN'S UNIVERSAL HOUSEHOLD MICROSCOPE.

Nao. PrICE.

061, Quenx's Usiversar Hovsguono Micmoscore, . . a : . 37

This admirable instrument is the most complete, convenient, and powerful Miero-
seope ever produced for so low a cost. It has all the important parts of a first-class
instrument, is readily adjusted for the examination of all classes of objects, and is
well caloulated not only o amuse but instruct young persons, and thereby foster a
taste for the study of Natural History.

The Stand is ten inches in height, with binged joint, allowing it to be inclined to
any angle for convenience of observation. The base is of casi-iron, handsomely
bronzed, the compound body of finely laequered brass, with draw-tube for inoreasing
the power of the object-glasses. Thpse are two in number, and give, in connection
with the draw-tube, a range of powers from 20 to 100 diamelers, or from 400 io
10,000 times. The stage is of ample size, and is provided with spring elips for hold-
ing the ahjeet whilst under observation; beneath is a concave mirror, mmcniemly
jointed, for the illumination of all (ransparent ohjects. All the ordinary animaleule
found in pond-waler can be satisfuctorily shown with this Mieroscope. One pre-
parced object, two glass slips, and a pair of brass forceps, are furnished with i1, and
the whole is packed in o neat and strong walnul wood case.

3062, Quers's Usivensarn Hovsemonw Miomoscors, the same as 50G1. with
the addition of an Aeckromatic ohject-glass of three powers (from 40
to 200 dinmelers), will exhibit satisfactorily bleod and phs cor-
puscles, . . -, e ek L PR R R e g
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QUEEN'S UNIVERSAL HOUSEHOLD MICROSCOPE

Ra, Price
063, Quuex's Usiversat Hovsemonn Microscors, similar to 3061, with ad-
ditions of Rack and Pinion for adjustment of focus, and a condensing
lens for the illumination of opaque objects, These additions render
this instrument as near perfect as possible, for so small o cost, and
‘ leave bat little to be desired. One pregiared object, lwo glass slips,
anid a pair of brass forceps, accompany each ode, and the whole is
contained in o neat polished mahogany case, . . . .« $bO

#0061 Quees’s Usiversan Hovsemonn Microscore, same as 5063, with addi-
tion of an Achromatic triplet object-glass, giving powers from 40 to 290
dinmelers, . 5 £ : - . ; ; - . . - 11 00

We beliove these Microscopes — from 2061 to 8061 — cover the entire field possible
for such cheap instruments, and that in all essentials they are far.in advanece of any-
thing horelofore offered the public. In the ten years that have elapsed since we first
Intraduced No. 3061, we have sold several thousands of the same, and always witls
salinfuotion to the purchasers.
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QUEEN'S “HOLMES'S” CLASS MICROSCOPE

Ko.
3070. Quers's “HoLyes'" Crass Microscore.  Stand, with one eye-piece,
condenser for illumination of opagne objects, and am%w fm. o% e
3071. Queex's “ Horues'” Crass Microscore.  Stand as above, with addi-
tion of mirror beneath stage, . F 4 - I .
3072. Portable Case for 3070 or 3071, in black walnut, polished, with brass
handle and lock and key, and fittings for eye-picee and object-glass, . 6 00
The * Holmes's" Class Microscope was originally designed hg' Dr. 0. W. Holmes,
of Boston, for use in his own class. By slight modifications of bis original plan, we
have succceded in producing the instrument in a eomewhat improved form, and feel
assured it exactly fills a long-felt want, combining as it does a perfect Clazs micro-
scope, with a vory excellent anid practieal siand for all ordinary table wse. Sup-
ported on a base of polished walnut by a eolumn of the snme wood (which forms the
handle for class use}, is o light frame of bronzed irom, bearing upon its upper sur-
face, at an angle most convenient for observation, o short, split tube, through which
the compound body slides with perfect smoothness, forming the coarse adjustment
for focus. The fine adjustment is effected by a mierometer serew and lever beneath
the stage, The latter is furnished with light spring clips, for holding the object, and
& rarohingh diaphragm with different-sized openings. The Mmﬂwnd body is far-
nished with o first-class eye-piece (A or B, as desired); and the * Society Serew,”
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, fur-
nishes the illumination. For transparent objects, the light from the edge or width
of the fame is allowed to fall directly upon the ohject, 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 upgn a small concave mirror attached to the iron framie by a
universal joint, whenee they are reflected upon the ohjeet. The entire height of the
insirument is about twelve inches, size of base twelve by four inches, weight three
anid a quarter ponnds.

5 00
20 00
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FYRERCH ACHROMATIC MICROSCOPES.

3078, Acuromaric Microscore. Nine inches in height, with broad ecireular

base of bronzed iron; body and stand of brass, finished in the best
possible manner, and attached to the base by a ball-and-socket joint,
allowing any angle of inclination. The adjustment of focus is ef-
fected by an excellent rack and pinion; the stage is of a large size,
with delicate spring clips for confining the objeet under examina-
tion. The illumination of transparent objects is effected by means
of n concave mirror beneath the stage; that of opague objecis by a
condensing lens attached to the compound body. One eye-picce,
and an achromatic objective of three powers, 50 to 150 diameters,
are furnished with the stand, also two prepared objects, two glass
slips, and a pair of brass forceps, all packed in a neat mahogany
case, . ; i “ & g . > A . . 5

074 Acumomaric Mioroscore. Ten inches in height, stand of brass, with

<

iron base, handsomely finished and of the best workmanship. The
body is supporied on an upright pillar of brass, is furnished with
draw-tabe, and hinged so as to allow of any angle of inclination,
The coarse adjustment of focus ismade by sliding the compound body
within an outer tube, moving very smoothly ; the fine adjustment by
means of a delieate micrometer serew. There are two eye-pieces,
and two sets of achromatic ohject-glasses, giving o range of powers
from 50 to 330 diameters. Beneath the stage is a revolving dia-
phragm, with different-sized apertures, and the mirror is hung so as
to allow the ulmost obliquity of illumination. A condensing lens for
i"'l:lminltil:lf opaque objects is alzo furnished, together with knife,
needle, and foreeps, and the whole is packed in a neat, upright ma-
hogany ealinet, with good lock and brass handle, . ‘ ’ >

112

$13 00

25 00
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QUEEN'S STUDENT'S MIOROSCOPE.

Al
vy, Quees’s Stopest's Microscore, Moxocvrar, 14 inches high, of highly
finishied brass; Stage of Glass, with perfectly gmooth motions in all
ilireotions; Plane and Coneave Mirrors; Revolving I)iarhragm,
which mny be entirely removed when extremely obligue illumina-
tion is required ; Draw-Tube; Rack and Pinion and Fine Serew Ad-
justments for focus ; with
Two Eye-pieces, Nos, 1 and 2;
£-inoh (Mijective, 30 degrees angle of aperture ;
i ilo. 5 do. do. .
Condenaing Lens;
Upright Walnut Case, with brass handle and lock and key, -
AT Quers's Sropest's Micnoscors, Mosocvnan, same as above, but with
Glams Rotaring Singe, " 4 . . : . » . '

§5m

By rpe
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QUEEN'S STUDENT'S MICEOSCOPE

3098,

No.

5008, Quees's Stupest's Microscors, Bixocvran, 14 inches high, of brass
throughout, bandsomely finished; Glass Stage; Plane and Concave
Mirrous; Removable Diaphragm, of three aperiures; Rack and Pin-
ion Adjustment to Draw-Tubes for distance belween eyes; Rack and
Pinion and Fine Lever Adjustments for focus; with

Two pair of Eye-pieces, Nos. 1 and 2;
f?—inch Objective, 30 degrees angle of aperture;
dao. 05 do. do.
Condensing Lens;
Upright Walnut Case, with brass handle and lock and key, . 81094
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CENTENNIAL INTERNATIONAL EXHIBITION.
=< PHILADELPHIA, 1876. G002

lTuDaEsS REPORT\BX

ON THE

MICROSCOPES (BINOCULAR and MONOCULAR), MICROSCOPE
OBJECTIVES, AND ACCESSORY APPARATTS,

Exmimiren sy HENRY CROUCH.
JAMES W, QUEEN & CO., Agents.

PmLADELPHIA, November 8, 1876,

1be undersigned, baving exnmined the products herein described, respectfully
recommend ihe same to the ** United States Centennial Commission® for award, for
th» following reasons, viz.:

A sories of Microscope Blands is exhibifed, all constructed upon a common plan,
which eombines simplicity of design with all desirable stability and remarkable
lightness. The simplest form, called the “Histological Microscope,” with rack
wark, and with and without fine lever adjusiments, is believed to be the cheapest
form of Microzcope eapable of real work in the market, The “Siudent’s Micro-
sevpe,” Mofiocular and Binocular, with rack and lever adjustments, rotating gluss
stuge, and various appliances for aiding mauipulation and illumination, possesees
nearly all the advaninges desirable in a Microscope for investigation, and is also ve-
markably cheap. The * First Class Microscopes,” Monocular and Binocular, embrace
mechanical adjustments of the stage in co-ordinate directions, complete rotation of
tke stage, vack and lever adjustments, graduated stage and draw tube, improved sub-
stage, and every other desirable appliance for o complete instrument, and is furnished
ut prices similarly moderate. It is an extremely convenient feature of these stands,
that the sub-stage may be removed by a lateral slide, by which is seenred a great
saving of time and trouble over the ordinary arrangements.  The * Student's Binuve-
ular™ was the first instroment of the kind introduced to meet the wanis of the woi k-
ing student, An important peculinrity of the first-class rofating siages is the newly-
introduced centring adjustment, by means of which, rotation nbout the optic axis’is
perfecily and instantaneously secured. A centring arrangement of the diaphragm is
also provided. 5

The Ohjectives exhibited range from 3-inch to }-inch. For sharpness of definition
and freedom from distortion of image, they leave nothing to be desired. They are
admirably adapted to all the ordinary work of the Microscope.

The Polariscopes exhibited deserve especial commendation for their excellent
mounting and large field. F. A. P. BARNARD, Judge.

Approved by Group Judges

H. K. Ov1vEr, James C. Warsox,
E. LEVASSEUR, J. BcHIEDMAYER,

T. F. Kurka, Josern Hexer,

En., Favee Peprer, Geonce F., Buistow.

A troe ¢opy of the Record.
FRANCIS A. WALKER, Chief of the Bureau of dwards.

Given by authority of the United Stales Centennial Commission.
A. F. GOSHORN, Dirrector-General,

J. R, HAWLEY, President.
4. L. Campnny, Secreiary.
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The Objectives of higher power were tendered for examination, but were not offi-
cially reported upom, other exhibitors objecting, upon the ground of their being
entered too late for competition.

« Uxrvensity CoLnecE, January, 1870,

1 am very much pleased with the Stands (Student’s Monocular) which Mr. Crouch
has sonstructed for the use of my class. Strong, simple, and cheap, they are the
best working instruments I have yet met with. The adjustments are true, and have
already stood o considerable amount of hard work without injury. The stage move-
ment, with ordinary attention, works adwirably: for class purposes it iz better than
a mechanical stage. 1 find by experience that by means of it 1 can run very rapidly
over a very large ficld, and yet bring the smallest object into just what position 1
please. Moreover, it is so simple that it does not readily get out of orcer, and when
out of order can be very easily repaired.

«Of the new th Objectives, I have not as yet had =o large an experience as of the
Stands. So far, however, I bave found them excellent for hisiological purposes.
They possess the particular qualities useful for investigating the structure of the tis-
snns generally, and are exceedingly cleap.

¢ The Stand works very well with a (&4th, and even with Jth, Objeclive; and on
the addition of a Condenser, for which the Biand is fitted, almost any investigalion
might be carried on with the instrument. M. FOSTER, M.D.

CROUCH'S NEW HISTOLOGICAL MICROSCOPE.

*This instrument may be recommended to those who think it well to provide them-
selves, in the first instance, with a microseope that is capable of being improved by
progressive additions. It is mot only very light and portable, but very free fr:m
tremor. The rack movement is so good, that n ] Objective may be focussed by it
with great exactness. This instrument is provided with two Objectives, each ¢_a-
sisting of a good triplet combination of a 2-inch and l-inch focus respectively; ad
when to these is added o }-inch Objective of moderale angular aperture, it is rendered
a very serviceable Student's Microseope. The aperture of the Stage being carefuily
centred to the axis of the body, o tube is serewed into it which will carry a Polari-
scope or Paraboloid, &e.; and by additions, which may be made af any fime, this in-
sirument may be rendered quite complete enough for the ordinary want of the scien-
tific investigator.'—Dr, Carpenter on the Mieroscope, last edition.

CROUCH'S NEW STUDENT'S MICROSCOPE.

+s This instrument had the great merit of first bringing within reach of the student
n convenient and well-construcied Binocular, at a cost not greater than that usually
charged for the Wenbam prism and the secondary body alone, With the improve-
ments it has gince received, it till remains one of the best instruments of its class:
and the amthor, after considerable wse of it, can strongly recommend it {o such as desirea
Hinoewlar at once cheap, good, and portable.”’— Carpenter on the Microscope, lnst edition.
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CROUCH'S NEW HISTOLOGICAL MICROSCOPE,

3100,

The Stand (as fizured) is 13 inches high, made entirely of brass, neatly finished.
It has Cronch’s new form of foot, firm and graceful. Thebody tubeis8incheslong, 14
inches in diameter, and hes gradoated draw-tube. Rack and pinion adjustment for
focus, having sufficient range for a 2-inch objective; also delicate fina adjustment,
for nse with high powers. BStage firm and of ample size, with delicate u];;iug-:slips.
which are adjustalile to hold a slide more or less firmly, or which may be entirely
removed, if necessary. The diaphragm is of the usual form, consisting of a circular
rolating plate, with three apertures, and fits into a iube bencath the stage, which
may be entirely removed when oblique illumination is required. Concave mirror,
with ndjustments for direct or oblique light,

This Microscope in made (o meel the wants of that elass of observers who reqguire
nn instroment, simple, but good and weell made (and eapable of deing execellent work),
sl s moderate pries, snd ean be recommended to students in bistology and vegetable
nnatomy, and for the examination of ferments, &e. Unlike many mieroscopes of
similar price, the stand is so steady and of sueh good workmanship that objective
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of the Iighest power may be used on it with facility. It can have the ordinary illu-
minating apparatos applied, and 4= worthy the addition; and when furnished with
Condenser, ]il'nlnrismpe. Spot-Lens, Camera Lucida, Zoophyte Trongh, Stage Microm-
eler, ete., it makes an instrument complete for almost any class of investigation.

We call particular attention to the recent addition of a much heavier (as well as
somewhat more ﬂugmful%ghm Also to an improved plan for swinging the mirror
Lo obtain obligue light. By the present arrangement 79 degrees of obliquity may be

obtaned.
3100, Crouck’s New Histological Mi ith =g
X s New ogical Microscope, wi
No. 1 Eye-piece, giving from 45 to 350 diamelers;
No. 2 ‘yﬁu. e Tomone En

1-inch Object-glass, 16° angular aperture ;
1 do. do  100° do. do. (this handsomely re-
golves P, angnlatum) ;
Condenser on Stand, for opagque objects ;
Glass Blip with ledge, for examination of liquids.
In upright portable mahogany ecase, with brass handle, lock and key
and fittings for all the accessory parts that are furnished with No. 3101, $50 00
8101 Crouch’s New Histological Microscope, with the following accesso-
Ties, viz. :
e-picces, Nos. 1 and 2;
Objectives, 1-inch and §-inch, giving from 45 to 530 dinmeters ;
Condenser on Stand ;
Polariscape with Selenite ;
Beale's Camera Lucida;
Btage Micrometer ;
Spot-Lens, for dark-ground illumination ;
Small Zoophyte Trough ;
Lin.Ii*x;
Stage-Foreeps.
In upright mahogany ease, with brass handle and lock and key, . T200
3102, Crouch's New Histological Microscope, stand with one eye-piece only,
in upright portable mahogany case, . : » . 3200

CROUCH'S HISTOLOGICAL MICROSCOPE, BINOCULAR.

This microscope, as illostrated at No. 3103, is 14 inches high when arranged for
use, of brass throughout, and handsomely finished. The draw-tubes have rack and
pinion adjustment for distance between the eyes. Rack and pinion and fine lever
adjustments for focus, Large and firm stage, having new form of sliding object-
carrier which gives n very smooth and easy motion. Revolving diaphram with
3 apertures, which, with the sub-stage tube, is removable for the purpose of obtaining
oblique light. Plane and coneave mirrors, 2 inches in diameter, with all adjust-
ments: for illumination of opague objects, they may be swung above the stage.

This mieroscope (the Wbinnmﬂﬂr made) 15 equal in workmanship and
formance to the more y instruments, and is one that we can thoroug Iy
recommend.  The objectives furnished with it are of Cronel’s firsl-class series (but
ndt adjustable for cover) and are superior to those furnished with other instruments
of the same nominal grade by other makers,

Ko, FRICE,
3103. Crouch's Histological Microscope, Binocular, as above deseribad, with

the following accessorics:
One pair No. 1 Eve-pieces;
One Object-glass, 1-inch focus, 25° aperiure;
One do. do. 1007 do.
One Glass slip with ledge and covers.
In upright portable mahogany case, with handle, and lock and key, 75 00
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S103.
Ko, Frice.
3104, Crouch’s Histological Microscope, Binocular, with
me pair No. 1 E}'em; -2
e Ulject-glase, 1-i neus, 25° aperture ;
e, "} do. 100° do
One Glass slip with ledge and covers;
Bull's-cye condenser, on rate stand ;
Bpot-lens, for dark ground illuminntion ;
Polarizing apparatus, with Selenite;
Neutral Tint Camera Lucida;
Animaleulre Came ;
Btage Micrometer, thy and 4;
Zoaphyte Trough ;
Btage-Foreeps,
In upright mahogmny case, 2 = owmcer e wil o BIOOCDO
31041, Croucl’s Histologieal Microscope, Binocular, with 1 pair No. 1 Eye-
picecs, (0o objectives), in case, e s e - HO00
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HENRY CROUCH'S STUDENTS MICROSCOPE (BINOCULAR AND
MONOCULAR),

The Btand (as fizured in No. 3103) is 16 inches high, and is of brass throughout,
handsomely finished. The new form of Fool, with which this instroment is now
wide, combines elegance with great firmness and stability, The body is of the
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standard length, 17 inches in diameter, and has rack adjustment to draw tubes, for
adaptation to the varying distance between the eyes in different individuals. Rack
and pinion adjustment for focus, gim sufficient range even for a 4-inch oljective ;
fine adjustment, which works with the highest powers. Glass Coneentric
Totating Stage (giving the greatest range and most delicate movement of any stage
of its class extant), with complete rotation. Revolving Diaphragm of 3 apertures,
removable Concave and Plane Mirrors, with complete adjustments; for oblique light
the mirror bar swings as in the “Histological”™ Microscope, being hinged back of,
and just below the stage. ‘This arrangement admits of the mirror being swong alove
the stage, thus giving = brilliant illomination for opaque oljects, and rendering the
bull's-eye condenser unnecessary for this Fu.rpuse.

This Microscope, in its * Binoeular” form—the first introduced to the scientifie
public at a reasonable cost—has steadily increased in reputation, and has now
attained the highest position of any microscope of its cluss. Either as “ Binocular ”
or “ Monocular,” it has been selected by the first microscopists in England and
Ameriea for personal use. Its thorongh excellence of performance, stability in any
position, oin from tremor (in this respect being unrivaled), simplicity of con-
struction, and consequent non-liability to demngement, render it by far the most
perfect working microscope extant, It has now for many years been favored with
the approval of Dr. Carpenter as his own working microscope, and was the instro-
ment selected by liim for use on the important expeditions of IT. M. 8, * Porcupine.”
1t was also supplicd to the naturalists of the “ Alert” and * Discovery,” of the Arctic
expedition.

using the Binoenlar ns a Monocular Instrament, it is only necessary to withdraw
the E:;::;[u about } inch, thus leaving the field of the direct tube entirely clear where
ui

hould the coarse adjostment be found in course of time to work too easily, it may
amm]]y_lm remedied by tightening the two small screws acting upon the bearings of

10 P,

The accessories applicd nnder the stage are often found to acenmulate dirt upon
the fitting, making them slide uncomfortably. This is best remedicd by carefully
wiping off all accumalations with a clean rag slightly oiled, and also in the sa e
manner cleaning out the fitting under the stage, taking care to wipe them fnaily
with a perfectly dry cloth.

Ko e
8105, Crouch's Student’s Mieroscope, Binocular, with
One Object-glass, 1-i E.Efocuﬁ, 25° anzmlar aperture ;
One ?:-. r \dm 100 . 0.5{' %‘;ﬂ i
One pair Eye-pieces, No. 1, givi m 50 to inmeters;
Une Pl;lu. do. No. 2, <2 85 to 500 do.”
Etaze-Foreeps ;
Blue-tinted glass, for nse at night;
Btage Micrometer, (100 and 1000 to the inch);
Glass Slip with ledge and covers,
II;' po}-]ta'tlla upright mahogany case, with lock and key and brass
HALGAE [ - = = . - - - = - - - .
3106, Crouch’s Student’s Micrascope, Monocular, with draw tube, and with
the fgzlluwiug ACCeSEOTY }:ncris;_ g
e Ol 1-imy 25? angular o :
Une JBC‘!&E';ES!. i i]ﬂ:fmlﬂ'l.i“ do. Pﬁ&m :
Une Eye-picce, Ko, 1, giving from 50 to 350 diameters;
e rll:. No.2, do. 85 to 530  do.
(ilnss Blip with Jedge and covers.

$100 00

In upright portable mahogany case, . . . .+ .« . . Tb 00

3107, Cronch’sStndent’s Microscope, Binocular, Stand with 1 pair eye-picces
unly, in upright portable mahogany case, e S T L L

3108, Cronel's Biudent’s Mieroscope, Monocnlar, stand with 1 eye-piece
only, in upright poriable mahogany case, [T e o 50 00
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OBOUCH'S NEW INTERMEDIATE STAND.
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Crouci’s NEw ISTERMEDIATE STAND, BINOCULAR, is entirely of brass, handsomely
finishesl, and stands 17 inches high. It is made to meet the requirements of those who
need an instrument having some of the advantages of the Large-Best, at a consider-
ably less price — being of similar style and finish, but simpler and somewhat lighter.
Body of the standard length, with rack adjustment to draw-tubes. Rack and Pinion
and fine Lever adjustments for foecus, having sufficient range for all objectives from
the 4-inch upwards. Glass Concentric Rotating Stage, having adjustments for accu-
rately centring to sll objectives, and with sliding object-carrier giving ver delicate
motion and great range. New Sub-stage. with centring and focussing adjustments,
the whole being entirely removable laterally, leaving the space under the stage quile
clear for the convenience of obtaining the greatest obliquity of illumination. Re-
movable Diaphragm of 3 apertures; large Plane and Concave Mirrors, with complete
adjustments.

No. : Price.
4110. Crovon’s IsTeruEpiATE Microscork, BisocurAr, with 2 pairs of Eye-

pieces, Nos. 1 and £, in best portable mahogany case, with best brass
handle and lock, and fittings for accessory apparatus, . . . $l4000
3111. Crovci's IxterMeEpiate Microscork, BixocuLar, as described above,
with the following accessories, viz.:
Ope pair Eye-pieces, No. 1;
One pair Eye-pieces, No. 2;
1}-inch Object-Glass, 20 degrees angle of aperture;

Z-inch do. a0 da. do.
i—inch dao. 100 do. do.
nimalenle Cage;

Condensing-Lens, on separaie stand ;
Blage-Forceps, and Brass Pliers.
The whole packed in best upright, polished mabogany case, . . 200 00

OROUCH'S NEW LARGE-BEST MICROSCOPE STAND.

This handsome instrument combines all the latest improvements in construoction.
It has been very carefully remodelled, and includes every possiblo adjustment. The
Stage and the whole of the optieal arrangements are earried by the limb, which is
sufficiently solid to practically abolish vibration, even with the application of the
highest powers, The Body is fitied with Wenbam's Binocular Arrangement, complete
with rack-work adjustment to draw tubes, for perfect adaptation to individual vision ;
vonrse and fine adjusiments, with range for all objectives; Compound Goniometer
Stage, graduated upon silvered ring to 200°, with complete rotary and reclangular
movements, and new centring adjustments, by which the rotation of the Stage is
rendered instantancously perfect with any objective. New Sub-stage, with centring
and focussing adjustments, entirely removable by lateral slide for oblique illumina-
tion by the mirror. Large flat and coneave mirrors, with double crank and all
necessary movements; nated draw-tube.

3115. Crovon's New Larae Best Microscore, Bixoovnak, with two pairs
of eye-pieces, Nos. 1 and 2, stage-forceps, and hand pliers, in best
portable mahogany ease, with best brass handle and lock, and fittings
for accessory apparatus, . . o . e et e s 0D
2116. Crouca’s New Laree-Best Microscors BINoCULAR, a8 deseribed above,
with the following accessories, viz. :
One pair Eye-pieces, No. 1;

One do. No. 2;

Draw Tobe ;

1}-inch Objeci-Glass, 20 degrees angle of aperture;
F-inch do. " 30 do. & Pdn. I

i—inﬂh do. 100 do. do.
rondensing-lLens ;

Stage-Foreeps and Hand-Pliers.
The whole packed in best upright mahogany case, with side-case for
neneEsnries, - a 2 : . . E g & . . 300 04

We wifl make any other degived growping of Acecssory parts and Micrescope, and nams
prive on applicalion
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ZENTMAYER'S MICROSCOPES.
ZENTMAYER'S AMERICAN HISTOLOGICAL MIOROSCOPE.

Patented 1576.  One-third actoal size,

4121,

Entire Stand of brass. Base and uprights of one piece, of a pecnliar shape, of
great rigidily, to which the bar is attm:gluig]l: a joint, :S.Ium'.n the use of the iﬁ:m:-
ment ol any m“f,l: of inclination. Coarse adjustment by sliding tube, or rack and
inion.  The tube is 5} inches long, capable of clongation to the standard length.
l-‘im- adjustment of the same style as taat of the American Centennial Mieroseo .
giving a vory steady ond delicate movement  Sub-stage, and Plain and Coneave Mir-
rors wwing in such a manner a8 to have the object as a centre, even when swung over
ihe stage for illuminating opaque objects, thes making the Bull’s-eve Condenser un-
nocestury.  The removable sulistage carries the diaphragms, whick can be shified g
vliso 1o the object. The Stage, with removable spring elips, is only three inches
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lfﬂt";t the table when in a hn:}nmt;t:ﬂ p.l::;gim Elm u'lEecHumor is aimuchf cation
of the smge,mnsmmgo ass p cept down by two spring elips,

%m plate may be mmuredg and the clips used alone by simply plwng I-llu.m
:u t.l.m exira hoh:s provided for that purpose.

No. FRICE.
512). Zentmayer's American Histological Microscope, with coarse adjust-
ment by gliding tube, and
One Eye-picee, No.1 or 2;
CUmne {}luert.-nlnss, ﬁ-mx.]l éocus, !:“ angular aperture;

One 1 do. do.  (which easily resolves P.
mg'ulamm}

Packed in  a neat walnut case, with lock and key and brass handle, ﬂiﬂ 00

2121, Bame as No. 3120, but with rack adjustment, . - . D800
3122, Do, No. 3121, but Binocular, with one pmr of Eye—plecm, e E0N0
3123, Do. No. 3121} but without Object-glasses, . = 3200
3134... Dﬂ ND 3121 dﬂ‘o d - - . - . m m
8125.  Do. No.3122 do, 62 00
This Stand may be, if so d fitted nut. with any of the- nh;ect-glsmcs, and man many

of the accessories from the lists. (See pages 131 to 143.)

ZENTMAYER'S U. 8. ARMY HOSPITAL MICROSCOPE.

This Stand was originally designed and eonstrneted for the United States Army,
Medical Department, in 1862, but has recently been reconstructed. The Stand is 16
inches hizh when arranged for nse. The body is of standard length, has rack and
pinion for coarse arljnshnent and a fine micrometer screw, acting upon a lever, forms
the delicate fine adjustment. The bar is supported by one stout pillar, with joint to
incline to any :B.IlglJ

The sab-stage, which carries the accessories, and the ];k;m and eoncave mirror,
swing in the same manner as in the Ameriean Centennial d, having the object as
its centre, even when swung over the stage for illuminating opaque objects, thus
making a bull's-eve unnecessary, The stage is similar to that of the American Cen-
ll.mm.lF Etand, with the exception of the graduations. It has a complete revolution
and is adj ustalle.

3126, Umtail States Army Hospital Microscope, Binocular, with
One pair No. 1 Eye-picces;
One do. No.2 do
gln}; Dlgecl-glass, ,;q.—umh focus, 32° mlﬁular almure

(Camera Lumﬂn.
Stare }[itmmeter

J.nl upright polished mahogany case, with lock and Ley and brass
173 ¢0

3127 ﬁnmam No. 3126 'I:mrt.l[anocnlnr mﬂi two E-. t.\qumw., . . 133 00
#4128, United Etates Army Hospital lhﬂm;:-c- Binoeular, Stand with two
irs Eye-pieces only, and mahozany e . 130 00
2129, United States .‘i.rm-r 1[ ital Mlmmmpu fonocular, Stand with two
Eye-pieces only, and ¥ case, . . 9000
Tliese Microscopes may be out with any of the ob;c-:t-glasaes and sccessories
from our list (pages 131 to 1-1-3}, and we shall be glad to give estimates for any such
groupings as may be d
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UNITED STATES ARMY HOSPITAL MICROSCOPE.

Patented 1576, One-third actual size,
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ZENTMAYER'S AMERIOAN OENTENNIAL STAND,
Patented 1876, One-third actual size.




.
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ZesTHAYER'S AMERICAN CExTExsianL Svaxp. This Stand was designed and con-
structed especially for the Centennial Exhibitioa. It is mounted on a tripod, with
revolving platform. The bar and tronnions are one plece, and swing between two
pillars for inclining the instrument to any angle. The coarse adjustment is accom-
plished by rack and pinion. The swinging sub-stage, which carries the condenser,
or other illuminating apparatus, and the mirror, swings around a pivot, of which the
axis passes through the ohject observed, so that this object is in every position in
the focus of illumination. The stage may be detached with facility, and replaced by
one especially eonstrueted for extreme oblique illumination, called a Diatom Stage,
The mirror may be swong entirely above any of the and the arm is provided
with a graduated cirele for indicating the degree of obliquity. .

As an ohject placed on the stage is in a plane with the axis of the trunnions, il is
obvions that, if the instroment is placed in a horizontal pesition, the object is in the
axis of revolution of the graduated platform, and the angular aperture of an objee-
tive foenssed on this object can be easily measured. ‘It can be readily seen that in
this position the object is in the centre of all the revelving parts of the instirument,
the revolving stage, swinging sub-stage, and the platform.

The Stage consists of a bell-metal ring, firmly atiached to the bar, but adjustable
by means of set screws, in order to make it perfectly concentric to the optical axis
of the instrument. This ring receives the siage platform, which bas a complete
revolution. The outer edge is bevelled, silvered, and graduated into degrees te
serve as o goniometer. The carriage on which the object iz placed rests on o piece
of plate-glass, kept down by a spring with an ivory-pointed screw to the two rails on
the revolving stage platform, whieheﬁi'res an exceedingly smooth and firm movement,
and a freedom of motion not obtained by any other arrangement.

The Sub-stage is divided into two eylindrical receivers, to facilitate the adaptation
of several accessories at one and the same time; the lower eylinder of the Lwo cap
be moved up and down, or entirely removed, and the upper one has centering adjust
ment,

The Fine Adjustment (in other instruments of the Jackson prineiple in fropt of thy
body) is removed to the more stable part of the instrument, the bar, which is pre
vided with two slides, one for the rack and pinion mevement, and eloge to it anothet
one of nearly the same length for the fine adjustment, moved by a lever concealed in
the bent arm of the bar, and acted upon by a micrometer sorew, In this way the
body is not touched directly when using the fine adjustment, and the body does not
change the relative distance of Objective, Binocular Prism, and Eye-piece.

0.
32;80. zﬁntm‘?e‘"ﬂ American Centennial Microscope, Binocular, with 1 pair
Eye-picces, No. 1, 1 pair Eye-pieces, No. 2, 1 Eye-piece, No. 3, no case, $300 00
3181. Zentmayer's American Centennial Mieroseope, Binocular, as above de-
scribed, with the following accessories:
One pair Eye-pieces, No. 1; one pair Eye-pieces, No. 2;
1 Eye-piece, No. 3;

* Draw-tuhe;
Object-glazs, 1}-inch focus, 22 degrees angle of aperiure;
Da. inch do. B2 do. de.
Do, inch deo, 120 do. do.

Polariscope with Selenite ;
gamﬂ;ILunida; G gnir
tage Micrometer, an H
Anigmnluule Cage;
Wenham's Compressor;
Condenser on Stand.
The whole packed in best mn]mgnn{ ease, with side case for aceessories 458 00
2182, zu:nlum}'nr's Ameriean Centennial Microseope, Monocular, with 1 .
Eye-pices, No. 1, 1 Eye-pieee, No. 2, 1 Eye-piece, No. 3, no case, . 2530 00
#1283, Fine upright polished mahoganycase with side case for pocemories, . 30 04
3134, Conecentria Adjusiable Diatom Stage. This stage is 3 inches in dinm-
eier, and exiremely thin, allowing, in connection with the swinging
snb-alage and mirror, not only the greatest oblique illumination, bot
ihe mirror and achromatic condenser will rise above the stage for
illuminating opague objects. The changing of stages does not take
more lime than changing of objectives, nnd can be added to 8150,
4181, 8132, ol n cont of . i . . . ' . « 2000
Ay other dexived grouping of Stand and Aecessory pivces will be miwle to teed the wants
f purchauers, anid estimates of eombined price will be furniched for such liss,
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ACHROMATIC OBJECT-GLASSES.

JAWES W. QUEEN & C0.'S OBJECTIVES,

No, PrICcE.
3170. 8-inch focns, 8 degrees angle of apertare, . . . . . . §1200
5171 1} do. 18 do. da. e Bt e T Ny e (D
3172, do. 30 do. do. . . . : i . 12 00
3173. 4 do. 45 do. do. B i, ST WK i) =apet L 0

C. A. SPENCER & SONS' OBJECTIVES,

These lenses are of the widest angular aperture, and all, from the I-inch to the
J—inch, are provided with collar adjustment (for thickness of coverglass), which
i not move the front lens,

#1935, 3-inch focus, 13 degrees angle of aperture, ., . . . ., 18 00
3196, 2 do, 20 da. dao, ; ' 3 . = . 2500
3197, 1 do. &0 do. do. i L = 5 . 45 of
3198. § do. 47 do. do. a ’ ; : . . 32 00
3100. 4 do. 100 do. do. i i : . ; . B0 00
3200, &+ do.. 180 do. do. dry and immersion, or immicision, G5 00
S$20L. % do. 180 do. do. do. il 70 00
3203 4  do.. 180 do, do. do. dn. £ 00
2204, 4 do. 180 do. do. de. 115 60
5205, o do., 180 dao. do, do. 150 (0
3206, % do. 180 do. do. duo. 200 ¢
3207, o do. 1850 do. do, do. 250 U

SPENCERS' PROFESSIONAL SERIES.

The Objectives of this series, from the Linch upwards, are adjustable by an ar-
rangement. working very &u:mti:ll}' aml delicately. It is the aim of the makers to
have all the lenses of this series afrietly fira-cluss,

3210. 3-inch focus, 13 degrees angle of aperture, . L : : . 1800
3211. 2 do. 16 do. do. o v e = SR
3212 1 do. 53 do. do, : g . ; . 18 00
12138, § do. 36 do. do. . 5 ; 2O . 20 00
3214, % do. G5 do. il x - 5 . . . 2200
H21A. do. 115 do. do. ; q - : - . 2400
32151 do. 175 do. do. immersion, ; : . a4 00
3216. ¢ do. 175 do. do.  dry and immersion, . . 36 00
3217, 4 do. 175 do. do. do. o, : . 4000
3218. 4. do. 175 do. do.  immersion, « o« B0 00
3219, 4  do. 175 do. do.  dry and immersion, . . 60 00

SPENCERS' STUDENT'S SERIES.

These are excellent lenses of mml}.-_mm angular aperinre.  As a specimen of their
performanees, we may say that the Jinch will clearly resolve Pleurosigma angulatum
by central light from the mirror.

4240, 3-inch focus, 8 degrees angle of aperture, . . . . . . G00
2.2 doo 10 do. do. T S L
H232, 1 do. 22 do. do. ; : T - . 1000
H do. 32 do. iy, F . . . ¥ . 1200
a234 4 do. 50 do, do. i (e e g [
42435, 4 do. 100 da. do. L S S T . 16 00
H (| do. 120 do. do, e BT R . 2400
5287, ¢ ido. 135 do. do.  immersion, . . e 250D
28, 4 do. 150 do. do. do, . : 5 . 8500
0239, 4 do. 120 do. do. e A I e A B
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THE BAUSCH & LOMB OPTICAL CO.S OBJECTIVES.

The excellent lenses made by this Company have attained a high reputation in a
very short time, and have been greatly improved in the past year, since Mr. Gund-
lach’s separation from them, We do not here name all their Objectives, but enl
such as are most generally called for, and such as are, in our opinion, the most useful.
We call particular attention to the yi;ths of 110 degrees, which is the finest lens of that
focus of which we have any knowledge. It shows P>. angulatum by central light
from the mirror. The 3-inch of 98 degrees and the yths of 75 degrees will show
the same test by oblique light, The other lenses are of corresponding excellence.

No. PriCE.
3259. 2-inch focus, 20 degrees angular aperture, . - : . . . $18 00
3260. 2 do. 15 do. do. i v » . 5 . 1300
3261. 2 do. 12 do. do. : . % . . : 6 00
3262. 1 do. 36 do. do. . s £ s 7 . 15 00
3263. 1 do. 20 do. do. - g : 5 2 . 6 00
3264. § do. 35 do. do. A G i : : . 14 00
3265. i do. 27 do. e, o0 T RIS TS Tha
3266. + do. 93 do. do. i 3 » . : . 2500
36614 do. 08 do. do. adjustable, . 3 z < 27100
3967. 4 do. GO do. do. 5 4 . . » . 15 00
3068, & do. 40 do. do. : 2 : : H - 9 00
8169.4 do. 110 do. do. sy el B S e 28000
3270.4% do. 110 do. do. adjustable, . . . . 3000
3272.4% do. 75  do. PR e S R R R |
3273. +  do. 100 do. do. 3 % : . " . 14 00
3274. &+ do. 110 do. do. a . - : : . 1500
3275. & do. 165 do. do.  immersion, adjustable, .23 00
32755  do. 180 do. do. do. do. . . 50 00
3276. ¥+ do. 170 do. do. do. d0L, o . 2500
3277. & do. 120 do. do.  dry, non-adjustable, . . 18 00
3277k do. 180 do. do.  immersion, adjustable, . 6500
3278. s do. 175 do. do. do. do. . 80 00
3279. 4 do, 176 do, do. do. do . 35600

CROUCH'S OBJECTIVES.

8325, 4-inch focus, 9 degrecs angle of aperture, . . . . . . 825
12 do. .

3326. 3 do. do. . . . . . 12 00
3%27. 2 do. 15 do. do. . . : . . . 1200
3328. 1} do. 20 do. do. s s SR e el A0
. 8329.1  do. 25 do. do. v . . - : . 1200
3330. 2 do. 30 do. do. - - s & - . 1200
3331, § do. 40 do. Ly 7 S @® o s 08200
3332, +  do. 100 do. do. - v g " 5 . 28 00
3333. + do. 100 do. do. 5 . : . ; . 28 00
3334. 'y do. 140 do, do. s oy e ol By w8500
3335. 'y do. 140 do. do. W v e g R 8D 50
3336, do. 140 do. do.  immersion, v e e 000
3337. 4% do. 140 do. do.  with both dry and immer-
sion anteriors, . » A R e e L . 4350
3338, L.-inch focus, 140 degrees angle of aperture, . o A : . 58 60
33390, oy do, 140 do. do. . . . . i . 6500
All the Objectives, from the 3-inch to the Jg-inch, have collar adjustment for thick-
ness of cover-glass,  Attention is requested to the 3-inch, 40 degrees, specially con-

structed for nse with the Binocular Microscope, and giving sufficient focusing distance
to enable an opaque object to be easily illuminated.



JAMES W. QUEEN & CO., PHILADELPHTA. 188

LIEBERKUHNS FOR CROUCH'S OBJECTIVES.

No. Pri¢e,
3345, Lieberkuhn to 8-inch Objective, . . : . 3 . { . %6 00
33846, Do. 2 do. . . ’ ' . : : . 6 00
3347, Do. 1} do. . > x % x S o . 4 00
3348. Do. 1 do. . . : . » 3 " L 4 00
8349, Do. 3 do. ; . ; z 3 : . ; 4 00
3350, Do. & do. . ‘ . . . 3 . : 375

CROUCH'S STUDENT'S SERIES.

3351. 3-inch focus, 10 degrees angle of aperture, . : : ; ; T 25
3852, 2 do. 12 do. do. . : : : - - T 25
3353. 1  do. 16 do. do. - . i : : z 725
8354, % do. 60 do. do. ; . 5 2 . . 1200
3355, % do. 095 do. do. . . - . : . 1726
3356. 4+ do. 110 do. do, . ) i ; : . 2375
8357. & do. 100 do. do. : : ; : : . 2375
3358. 45 do. 120 do. do. 3 : : 4 . . 2500
3359. ¢ do. 120 do. do. ; : ; ; : . 38260

R. & J. BECK'S OBJECTIVES.
3370. 4-inch focus, 9 degrees angle of aperture, . : - . ; . 8 (0

8371. 3 do. 12 do. do. 7 > 5 3 5 .14 00
8872. 2 do. 18 do. do. : ¥ : ; . . 16 00
3873, 1},- do. 23 do. do. : . . F . . 15 00
8374. 3  do. 32 do. do. . d y - ; . 23 00
3375. 15;,- do. 55 do. do. . - : : ; .20 00
3376. % do. 90 do. do. : A . - ) .30 00
3377 i do. 7 do. Aot S G E o e YS000D
8378. 1 do. 85 do. do. : ; . : 2 . 28 00
8379. 1 do. 100 do. do. . % ; i ¢ . 30 00
3380. L  do. 120 do. S N AT el
3381. ; do. 160 do. do. immersion, : . . 45 00
3382, J;  do. 140 do. do. i i . . 5 . 115 00
3383, o do. 170 do. do. immersion, . . . GO 00
3384, §; do. 140 do. do. 3 3 ‘ A : . 80 00

LIEBERKUHNS FOR BECK'S OBJECTIVES.

3387, Licberkubn to 3-inch Objective, . g : p 5 90
3338, Do. 2 do. ; . ‘ : . i . . 5 100
3389, Do. 1} do. . : : 5 ; . 5 . 5 N0
3390, Do. 3 do. - 5 . 5 2 . ¥ 5 3 B0
3301, Do. do. . . . ; s . z ; 300
3392, Do. TE do. < . . - - 5 3 3 3 00

E. HARTNACK'S OBJECTIVES.

These are all Hartnack’s first quality of Objeclives, are furnished with the *“Soci-
ety Screw,” and are contained in engraved brass boxee.

3400. 2-inch' focus, No. 1, 9 degrees angle of aperture, . : : i 7 50
3401. 1 do. do. 2, 19 do. do. ‘ . . ’ 7 80
3402 § do. do. 3, 40 do. do. L s . . 13 00
3403. & do. do. 4, 45 do. do. : z : . 14 00
3404. +  do. do. 5, 95 do. do. : c : .14 00
3405. do. do. 6, 95 do. do. . 2 . . 15 00
3406. i do. do. 7,120 do. do. . . : .17 60
3407, & do. do. 8, 115 do. do. s . . . 2000
8408, £, do. do. 9,170 do. do. - ; ; . 2500
3409, ¢ do. do. 9, 160 do. do. immersion, adjustable, 40 00
8410, &  do. do. 10, 160 do. do. do. 60 00
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FRENCH OBJECTIV

These are achromatie eombinations of small nhgnlm- aperture, and are made with
the Freneh serew, If fornished with an adapter having the * Society Screw,” thay

will cost 70 cents additional.

34.-5. 4-inch focus, 20 degrees angle of aperture, .

3426. &+  do. 25 do. da. . : 2 .

8427, do. 0 da. da. . 2 § : z .
3428, do. a5 do. do. " z 5 . . a
3420, i do. * 60 do. do. : 2 s - i s
24350, do. 70 do. do. . 3 - . .
2431, do. o] do. do. i 4 g 5 K .
4482, do. 100 do. do. P . ‘ . § .
8453, 1. do. it} do. do. g : . A § .
2434, da. 120 do. do. : . . : k %
2435, dao. [Hi]} do. do. - & - : ‘ .

ACCESSORY APPARATUS.

ALPHABETICALLY ARBAXGED.

3501-3503,

35600. Achromatic Condenser, Deck’s: aperture from 20 to 60 degrees, with
centring adjustments,

2501. Achromatie Condenser, Er.-cl’a* apwtute !'mm ﬂ.ﬁ to Bl] {]{'greea w:lh
centring adjustments, and revolving diaphragm with stops,

3502, Achromatic Condenser, Cronch’s; with eentring adjustments, and Te-
volving diaphragm with stops, . .

3503, Achromatic Condenser, Zentmayer's; with qentrmg n{]_;u;tmefnla, and
revolving dinphragm with stopa, .

3504, Achromatic Condenzer (Bicknell's form), Eenlmn.;rer s; with re!nlring
dinpliragm, and blue and ground glass,

4505, Achromatic Condenser (Webster's form), Gmnh'u, “with rem‘lt:ng
iliaphiragm, for Best and Intermediate Microsco es, .

A506. Achromatic Condenser {Webster's form), Crouch's; with ra'mlﬂng
diaphragm, for Sindent’s Microscope, .

3507, Adapter for wse of Ohject-gloss as Ad Iu‘umnm- {_‘mldumur. for the
Histological Microseope, -

2503, Adapter on Stand, for use of ﬂljﬁclmtw as Achromatic Lam]mwvr

Py

SEE88E38s8Ess;

e
O D e e O RS

e

18 00
46 00
43 00
a8 0
20 Dy
17 00
14 00

1 00
LIRLLH
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Ko,
3609. Amplifier, Zentmayer's, for inereasing the puwer of any ohjective,

4510, Anpimaleulm Cage, screw adjustment, . . . . . .
3511, Do, do. large size, slip n.thusimunl;, X i
3012, Da. do. medium size, do. . 4 . .
4518, Deo. do. small size, de. -~ : = . z

3a12.

3514, Black Glass, for polarizing light, . .
4515, Blue- and Ground-glass Shade, Zentm.;rers,
#4516, Dloue-glass 8lip, & by 1 inches, . : :
3517. Da. Dise, to fit dinpllrngm

3518. Do.  Cap, Zentmayer's, .

3519, Brown's Graduating Diaphragm (for Beck's or Crouch’s liwroescnpu]
3520, Camera Lucida (neutral tint), for Zentmayer's Histological Microscope,

i T et
(R o I
O T
OO T

R TR S

3519,
2521, Camera Lucida (neutral tint), Crouch's, . W e .
3522, Da. (steel disc), Beek's, . 2
3523, Do, { Wollaston's form), with lens to mngml’y pmml poml
for Beck's and Crouch's Microscopes, . .
3524, Camera Lucida (Wollaston's form), f_‘much"a, withoul. ]ens, : - A
3025, Do. Zenimayer's, without lens, . ¥ 7 .

1

P, =t
=

EBHEE

G2 L=
EEEERER

W 13

& St =1
8% Ea

Ab26, Compreszor, Lever,

- Ll L] L] L] - - " L] -
an27. Da. Pﬂm"t‘, 15 = . - ] . . . . .
T, Do. Reversible, 5 o . . . . . . -
20, Do, Wenham's, o * s - . = - &

8888
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K, Price
4331 Condensing-Lens, 1} inches in diameter, on stand with iron base, . 5200
35482, Do. do. do. do, brass base, . 4 00
3538, Do, same as 3532, but with larger stand, and ball and

socket joint, . R T S
3534, Condensing-Lens fBuH"s—Ej'e} 2% inehes in dmmad'.nr, . 8 00
85685, Crystals, to show rings around the optic axis, for nse with 303!! from 3 50
8586. Dark-wells, set of 3, and Holder, for use with Lieberkuhn, o e )

8520. Double Image Prisms (set of 2) and Selenite Film, with E.ltmg'u to Ejfu-

piece, and brass plate with holes, . g . 156 60
3540. Double Image Prism, with fitting to Eye- plece. . S i F . 7 00
35641, Draw-tubes, for Beek's Microscopes, each, . . ' . : 3 00
3542, Draw-tubes, for Crouch’s or Zentmayer's Microscopes, enuh . & 4 00
3543, Erecting-glass, to serew into Draw-tube, . . . . . 6 00
8544. FErecting Eye-piece, Crouch's, . ; 9 00

35441.Eye-shade, for fitting over the cap of eyepim of Monocular Hmru-
s00 Wlth this valuable little piece of apparatus both eyes may
be L open with perfect ease, and the microscope used for long
periods without in the least tiring the eyes, Fuled to any micro-
scope for . : P . . . A . 1

8
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PricE

H»aiﬁ Eya-piuea for Crouch's Largest Stand, . - . $6 50

3546, Beek's or Zentmayer’s La;fa Smnd uch 3 3 : G 0

3547, Ih:-. Zentmayer's Histological Microscope, each, . . 500

3548. Do. No. 2, for Crouch’s Educational Microscope, each, 4 00
3549, Do. do. &, for Cronch’s Intermediate, Smﬂent'a, or Educmmnl

Mieroscopes, each, . 5 &0

3349 Bnhd Eya-pmms, of dor} inch ﬁ:hcm, fitted to n.ny m:e:mmpe, m..h & ou

8550. Eye-picces, Kelner's Orthoscopie, each, . .

S e w bida
3551. Eye-piece Micrometer, ruled on ;’.m dise, . & % T 2 o
3552, Do. do. with Jackson's adjosting mrtw. g e wr N
3558, Frog-plate, plain, . : f 5 ' . : : . . 100
35656. Glass Slip, with Ledge, . T T . ' an
25560, Do.  with Hollow and Latlgn, . . . . - . . 40
3557, Do. do. Lip, and Ledge, . . . - 1 50
8558. Growing-cell, for preserving objects alive in water, . . . . 3%
3550, Hr:mlsphmml Lenﬂ, for same lnu'pme a3 Wi muhmnl’s Prizm, (No.

35907.) . . L B

HOLMAN'S L]I‘E AND UHEECE]IT EL.DEE

These very useful aud ingenious accessories to the Mieroscope are atiracling great
attention among scientific men everywhere, and have received the sirongest commen-
dations from Medieal and other Seienmtific Journals at home and abroad. By an
arrangement with the inventor, we are enabled to supply them io our eustomers of

the most perfect quality, each one having passed through Mr. Holman's hands before
being delivered to us,

OG0, Mowmaw's Love Suine, with Cover, in o neat box,
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In the use of the Microsecope in Biology, it is often desirable to keep under view
small organisms, snch as bacteria and vibriones, for bours, and even for days and
weeks, at a time. Hitherio this has not been possible, for lack of a proper contriv-
ance; the animals would soon die from the exhaustion of exygen in the confined
space, and they were not in that normal condition necessary for satisfactory study
during the time that they did live.

Cut No. 3560 illustrates Holman's Life Slide, which obviates this difficulty.
The construction of this accessory to the mieroscope may be deseribed as fal-
lows: In the centre of one face of a strip of glass 3 inches long, 1, inches wide,
and ¢ of an ineh thick, are ground two very shallow cavilies, side by side, oval in
form, and with their length in the direetion of the length of the slide; a straight
shallow groove extends between, and a little beyond, them at each end; through the
centre of these cavities, and at right angles to their long diameter, but not so long
as to reach their sides, a eavity is ground as deep as the thickness of the glass will

rmit.

Iz"E'.I‘lne cavitics and groove thus described oceupy a eireular surface of the slide about
1 of an inch in diameter, which is covered, when in use, with a cireular piece of
mieroscopie glass 1inch in diameter. When the smaller forms are inelosed in one
of these life slides, to get access tothe air they seek the edges of the cover, and range
themselves in a zone, at a short distance from its rim, close to where the air comes
in contact with the water. Being thus situated, in accordance with the law that
compels them to take up these positions, they can be viewed with the highest powers
of the microscope, and their true nature and habits mueh better studied than by the
old methods,

Mo Price.
4561, Howuax's Cungest Suipe, with Cover, inanealboxy, . . . . $1 60

The Current Stide consiste of a slip of plate-glass, #x1 inch, in which two oval con-
eave cells are ground, there being a space of v inch left between the cells. Thesze
cells, which are about § an inch in diameter, and as dt.-n? us the glass will permit—
say & of an inch — are united by a very shallow channel somewbat below the centre
of the two cells, so that with cells placed E:i-‘imzlzl. apart, the channel is about J inch
long. Both the cells and channel are polished. 1f a few drops of blood be placed in
these cells, and a eover of thin glass be pressed down, some of the blood, finding its
way hetween the surfaces in contact, will dry, and act as a cement to hold the fluid
blood in the cells in place. The quantity of blood being insufficient to fill the cells,
# considerable amount of air becomes imprisoned with Em blood, and the expansion
af the air in either cell will drive the blood through the channel into the adjacent
cell, and in the shallow channel it is presented under the most favorable eondition
for exumination. By holding the tip of the finger near one or the other cell, the
Beat is enough to eause the expansion and a consequent more or less rapid flow of the
fuid throngh the ehaimel. This flow may be arrested, or continued and reversed al
will, by chango of position of the finger, so that any pariicles floating in the liguid
can poss in puceession aoross the field, but ean be arresied and examined with case
at will.

Hood or other fluid inclosed in the cells remaing in good condition for cxamination
lor several days, and shanges undergoing in the fluid can be examined,
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Mo,
8562 Hommax's Bvpmon Sirpe, complete, with Flexible Tubes and Glass
Corver, but without Bottles, . 3 : i . 2400

This is a modification of the “Live™ and “Curnext™ slides, whereby living objects
of suitable size and habits ean be retained under observation uninterruptedly for
days or even weeks. A current of water, or other fluid, iz made to flow continuously
through the chamber containing the object, so that the processes sf reslilimtiun. cir-
culation, digestion and nutrition, the phenomena of inflammation, and the effects of
gome classes of poisons, may be studied at Ieisure and under perfectly natural or
entirely controllable conditions. The habits of life of small aguatic animals are
similarly brought within reach of our observations. For use with the Magic Lantern,
in projecting the images of living ohjects upon the screen, this apparatus is absolutely
perfeet —the flow of fresh water through the chamber being o constant that its
inmates are entirely free from inconvenienee during the most protracted exhibition.

The following deseription of the Syrnox Szang will render its construction and use
quite clear. In a slip of thick plate glass, a chamber is exeavated similar to that in
the Live Scroe. In each end of this chamber are fine perforations, too small tc
permit the escape of the animal under view, but suflicient to maintain a flow of water.
These openings merge into tubular mouths, to cach of which is attached a tightly-
fitting ic tube: one of these communicates wilh the reservoir of water, whilst
the other acts as an escape conduit. The position of the slide, when in use, must he
slightly above the level of the reservoir, while the escape-tube must rest below the
same, thus insuring o veritable syphon action in the apparatus; a constant flow of
waler being secured in connection with the required atmospheric pressure for the
relention of the cover on the slide. It is not necessary to have bottles specially fitted
for use with this apparatus; any vessel capable of holding water will answer, it being
wnly necezsary to inzert the end of one tube in the reservoir, and by gently sucking
al the end of the other éstablizh o flow of the water, which will continoe so-long o=
the reservoir contains any,
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3._.!5:1 Indicalors to Eye-pieces, each, . - . . 4 -
2a64. Jones's Pad for cleaning thin ghu m'mrt, . . . . : .
2565, Key for Tightening Joint of First-class ‘Enst.ruml‘.s. . 7] -
8066, Leeson Goniometer, Beck's, . A = .

3667, Live-trap, . . . .
3568, Live-traps, set n!‘ﬁ with Trnugh in mn, cnmplele, ¢ om .
2669, Maltwood Finder, in case, . 5 g - - : S

MALTWOIDS
Lt l-1+1

:

4

EES2ERE

€2 08 b5 =0 e bt

3570, Morris's Rotating Object-Holder, for presenting opaque objects in any
position, with two Dizcs and Holder, .
3571, Nose-piece, Centring, for rendmug eﬂry G’tueclwe concentrie to the

rolation of the Stage, . - - 3 =
4572, Noge-picee, Double, straight, brnn:ed ; - 5 : . -
HHTT Do, do.  best straight, ; ; ;
S674. Iva, o, do. aluminum, . ‘
3675, Iha, de.  hent, bronzed, . L 3 Y " . .
SHT0G, o, fdo.  best bent, . . 4 ; 3 5 4
#HTT. Do, Triple, slraight, . . ' . .
2078, o, Quadruple, best bent, n.luminum, . A : = 5

570, Opal Glaxs Slip, 3x1, for muder:.ung the light, .
B680, Opague Dise Revolver, with tray of 24 Discs, Furcepa, and anauh: of
gold size, in mabogany case, . ; . 3 . 5 .

300
6 50
6 00
7 a0
16 50
G o0
11 50
5 00
35 00
bl
10 00
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Price.
3631 Upnqdue Dise Revolver, with 3 trays of Diac:, Furceps, and Capsule of 5

size, in mahogany case, . : £16 50
3532, ﬂmﬁuu Illuminator, Queen's, for high pmrers, with thin glnm Reflector
Diaphragm; the best arrangement for the resolution of fine test
Diatoms, mounted on the cover, with objectives of over 82° interior

aperfure; inlesmber, . . L. L L4 o e e 4B

3086,
3523. Parabolic INuminator, fitted to Zentmayer's 1 , or 3-in. Objectives, 800
364, Do. do. Beeck’s 14- or %:mﬁ Oljectives, . : 6 00
SErSn. Do. same as 5584, with Sorby’s Reflector, z 15 00
3586, Do. with Crouch's Adapter, ndjusung it to nny Ob-
ject-glass, . . : . . . - : . . B4&D

35%7. Poln.nwnpe with Selenite and extra large l‘risnm, for Beck's or

Crouch’s Large Stands, . 26 00
3588, Polariscope, with Selenite, for Crouch’s Student’s ‘or Edueational

Microscope, = . 1100
3589, Polariscope, with Eetemt.e for the Znnimn} er's Centennial Stam! . 3200
A590.  Do. do. do. do. Army Stand, . . 22 00
3501,  De. da. do. do. Histologicel Stand, . 15 00

8602, Trism, hhmlmm s Achromatie, for oblique 11]1].|:|1111.|.1.m:|111I for Zent- _
mayer's Contennial Stand, . - - = - - 1200
O, Priving, Amiei's, for oblique ﬂlummnlmn. : . . i . « 1200
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Ko, Pricr,

#38d Prism, Nachet's, for oblique illumination, for Beck's or Crouch’s First-
lnlzmﬁfﬁa;h Ie, A et Py i : . . ST 75

3505, Prism, Right-angle, reflecting the light more perfectly than the Plane
Mirror, fitted to either ]Jcci’s or Lgmuch’a LargeStand, . . . 1550
35096 Prism, Right-angle, fitted to Zentmayer's Centennial Stand, . . 20 00

4307, Prism, Woodward's, for obtaining light of extreme obli ity with im-

mersion lenses of over 82 degrees balsam aperture, such as No. 3201

of this Catalogne. It is unmounted, and when in use should be at-

tached to the under surface of the Slide Ly glyeerine, immediately
bentath thdoliect,. . o5 sy i na e e een e e

If preferred, the above may be mounted in a fitting to be carried Ty
the sub-stage, at an additional cost of . % . : ‘ . 2 50

3508, Rainey’s Blue-tinted Light Moderator, on Stand, o S 8 00

3599, Eelenite, mounted on 813 y 3 by 1 inch, - . 75, 1 50 and 2 00
3600. Belenite-Stage, with one Selenite, S WL e R
3601, = Do. " Darker's, with three Selenites in box, giving thirteen 1556
is, . . H . - - : = . N . . .
3602, Selenites, Darker's eries of Revolving, giving thirteen tints, f 5
Beck’s, ﬂmwlu’awhtmefsh:;ﬁd, AT,

3603, Silvered Side Reflector, on Stand, or fitted to Limb of Beck's or

Crouch's Large Microscope, ‘ % : .
3604, Borly's Spectroscope Eye-picee, in mahogany case, .
3605, Do, Dichroiscope, 5 . - o . "

- - & -

3606. Do, Standard Spectrum Seal N
3607, Bpot-Lens, for dark-gronnd illumination, .

He 06 00 O 0
EES8K

3610,
H05, Btage-Forceps, for Histologieal or Educational Mieroscope, FRE
09, Lo, do. largerinstruments, . . . . . . . 300
S610, Do, Throepeonped, .= % % o . v ww o o ED0
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No. Price
3611, Btage Forceps, Three-pron German silver, with screw adjustment, 56 00
3612, Btage Micrometer, 100 and 1,000 to the inch, . . adJ : . 100
3613, Do, 10, 100 and 1,000 to the centimeter, T
3613%. Do. Millimetre and Inch Scales, on one Slide, . . 250
3614, Stage Mineral Holder, S e am Ml e e s ool KRN
S616. - Toweeb Cape.~ = Gon G . & s SR w  mlL o oo w350

This accessory is intended for the study of live insects. To one end of a 3 by 1
brass plate is attached an upright, rting a cross-piece at the top, on which rests

the stem carrying the eage. This is held in place by a spring, and may be rotated
or moved longitudinally by the milled head. Tlmcnguil;mnstmml on the same
principle as the ordinary live-box, but, instead of glass, bobbinzt is used, in order
1o confine the insect better and without m'i‘]nr} An extra cover of glass, is furnizhed,
however, and may be used if preferred. The may be rotated in the optic axis of
the microscope, in order that the object may be illuminated in the best mannper.

3614

3615.

80616, Tmnj.i.'ﬂ.ﬂ'&, to fit E"E-]_]i.mr . - - w - ® - - & &0
$617. Universal Su IMuminator (Cronch’s), eombining all the acees-
SOTICS T the examination of trmsparent oljects, either by
Polarized Ligﬁt, Dark-ground Ilomination, Condensed Light, ete.
The Polarizer is of the deseription, and has two Selenites. The
Achromatic Condenser is fitted with central stops, eap for preventing
diffusion, blue-glass and rack adjrstment for focusing, complete.
Specially applicable to Crouch’s Student’s, Intermediate, or Best Mi-

- m El - - - * el - . - " - -
3618, Wunha.mp?; Paraboloid, for dark-ground illumination, with adjustable S50
stop, . . . . . . . . . . . . o]
2619, Wmill"mm’s Paraboloid, plain, . . . . . . . .
3620, Do.  Reflex Iuminator (made by Toss, of London), for obtain-
ing light of exireme obliquity in connection with objects mounted
i:gbulsam, ordryonthenlide, .. o . . . & & = 1T H0
4621, White Cloud INlominator, for flz'u: large Stands, . - - z - 4 00
8022, Zoophyle Trough, small size, . . . . . .« « .
S623. Do do.  with glass plate, and wedze and spring, . 2 50
3024 Do, same as 3623, but lnrgersize, . . . 2« . 32
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MICROSCOPE LAMPS,

LAME. 2630, CASE.

M, Price
893, Froorax's Microscors TLuusrsaTon, nickel-plated, . - . . %16 G -

This very convenient and useful Lamp has been designed to eombine the qualities
ot other microscope lamps, together with greater portability, the whole fitting into
B orass tubular box, the exterior of which is covered with morocco leather, the lid
f.eming the stand of the Lamp. The metallic chimney being telescopic, occupies g
vury small compase; the condenser fits into the eell in front. The reservoir is of
hrass, and wili contain sufficient petroleum for six hours’ consumption. The entirs
Lemp fitting into the ease from the top, the escape of the oil is prevented.

In trimming the Lamp, eare should be 1aken that the wick is perfeetly dry, and the
petroleum of good quality : also that none of the oil gets upon the metallic chimney
o+ reservoir, or a bad smell will be given off until the oil is burnt away.

In nsing the Lamp, it will be found convenient to slightly incline it, =0 as to bring
the broad surface of the flame more parallel with the surface of the mirror of the
Migroscope.

_ When it is necessary to re-line the chimney, serew off the slid-
Ing portion, wash out the old lining, and re-coat it with superiing
plaster of Par’s.  When dry, it will be ready for use—a few min.
utes will be found sufficient to du this.

Size of Case—Height, 6 inches; Diameler, 3 inches.

3621. Belmontine Microscope Lamp. This very porta-

ble, gimple and cheap lamp, is arranged to carry

the flume at any desired heizht above the table,

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

scopes. The shade is of paper, enameled 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, . 5 00
y 8632 Delmontine Microscope Lamp, with the addition of
a Bull's-cye condensing lens 23 inches in diameter, 10 00
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Ko. PRICE.
4633, Sarst GerMarx ; om, GEryax Stunext’s Lawe, all brass, . . « B0

Directions for [fse.— To fill the lamp, take out the holder A, invert it and pour in
the oil till it reaches the valve; then pull up the valve by means of the wire B; in-
vert it, holding it above the holder X, so that any oil which may escape drops into
this holder; replace it in the holder X.

This lamp gives a very superior and steady light, and with ordinary care will emit
neither smell nor smoke.

Testimonials have been given by highest authority, as to its safely against explo-
Hiong.

The wick should be trimmed regularly. If a crust has formed, do not disturb it,
but only remove any little point or unevenness that may occur; do not use the seis-
sors unless the wick, through uneven draft, should have coaled or charred unevenly.
I3y this method you will have an even flame, and the wick will last much longer than
when cut frequently. If your lamp should make a humming noise, which is caused
by the shank of the chimney being of the wrong length, raise the chimney slightly,
or change it for one with a longer shank.

4644, Siundent's Lamp, same as 3633, but nickel-plated, F . 5 . G 00
{356, Blne or Green Porcelain Shade, . . . . . : . : 100
. Bxtra Chimneys, each, - . . F . . . . . 15
#687,. Blue Chimneys, each, . 2 . : 4 * . . . 20
J638, Extra Wicke, per dozen. . . . . - . . ' 25
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APPARATUS FOR OOLLECTING OBJECTS.

a63l.

Xo, Phice.
M50, Colleeting Boxes, for inseeis, with glass covers, each, . o+ . 2015
+631. Collecting Bottles, round, per dozen, . . ; : ; x 25 to .75
4652, Do. flat, each, : - : . . - 10 to 15
#6335, Wrient's Microscorie Cornecrivg BotrLe. . « 250

Microscopists will find this new form of Collecting Dottle an indispensable com-
panion in their pond-hunting excursions, for ecollecting and relaining the various
iminute objects that may be obtained in water by the dipping bottle. It consists of
» hottle with & movable brass cap, in which is fastened two small tubes with serew
taps. One of these (A) projects a little higher than the other; in which is fixed the
fnunel (C) when in use. The other tube () has a trumpet-shaped form, across the
mouth of which a piece of fine muslin is stretched ; the loose funnel shown is placed
in the outer tube, and the water containing the varions organisms which it is wished
tu relain is poured into it. s soon as the bottle is full the water rises through the
poerous malerial placed across the lower end of this inner tube, and flows ever, re-
tnining behind and in the Lotile the various dintoms, volvox, desmids, mhmﬂrm:;d‘ft..
which may have been floating therein. Any quantity of water may be deprived o
the minute abjecis floating in it, without the iroublesome, imperfect, and destructive
process of fisst filtering through s piece of muslin or flannel, and then reversing the
fillering materinl in (b mouth of the botile, to detach the deposit.

For callecting larger objects, the cap of the bottle can be removed.

Whod, Queen's Colleating Case, with sling sirap for the shoulder, containing
tattlen, Tubes, Net, ke. Partienlarly recommended for Mieroscopi-
CALBXQUNIOn,. '+ o . L L et S et SR Ly )
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MATERIALS FOR PREPARING AND MOUNTING OBJECTS,

No

3680. Glass Slips, 3 by 1 inch, flatted erown, unground edges, per dozen,
18 cents ; per gross, . . i i . 2 ; . . .
3081, Glass Slips, 3 by 1 inch, flatted crown, ground edges, per dozen, 30 cts.;
DEL RO, o, o T e wm . e T at
3682, Glass Slips, 3 by 1 inch, best patent plate, ground edges, per dozen,
45 cents ; .or gross, . ; . F i - " g i :
3683, Gl:l.,? fli byl i]:leil, b(-il: flatted crown, extra thin, ground and
polished edges, ozen, 45 cents ; per gross, S o
3684, Glass Blips, 2} hi_:re; inch, best flatted cgmrwu, unground edges, per
ozen, 13 cents; per gross, . . . . . . . :
3685, Glass Siips, 2 by gciuch, best flatted crown, ground edges, per dozen,
3656, Glass E]ips} 2] by § inch, with concave centres, for examination of
L g . S
3687, Glass Slips, 3 by 1 inch, with concave centres, for examination of
liqnids, per dozen, . e Tl S e i
3688, Wooden Elips, 3 Ly 1 inch, with hole 12 inch in diameter, in centre,
for mounting objeets between thin glass, or opague, per dozen, :
36890, Glass Slips, 3 by 1 inch, smooth edges, with cells of different sizes and
depths,perdozen, . .U o0, N
8690. Glass Rings, for making cells as above, per dozen,

4691, Block-Tin Rings, do. o, do.
BG02, %‘bﬂnitq: r]-:r.ﬁh go. ( Th:ln. d:I). ]‘; . = 2
093, Thin Glass, in sheets; No. 1 t0 5}y inches thick) per oz, $1.50:
No 2 (rig to ¢1;) per oz, $1.00; No. 3 (J to.1) peroz, . .
3694, Thin Glass &gmma, No. 3, § to 1 inch square, per doz., 13 cts.; per oz,

o,

- -

3595. Do, No.2, do. do. do. 20cts; do.
3696. Do, do. No.1, _do. do. do. 25cts.; do.
3697, Thin Glass Circles, No. 3, ] to 1 inch diam., per doz., 20 ois.; per oz,
3698, Do, do. . No.2, do. o do. 25cts;  da,
36599, Do. do,  Ne.1, . do. do. do. 3lets;  do,
3700. Do do.  wlg to olg inches thick, per doz. 40 cis.; per oz,
4701, Finest Canada Balsam, pure, in flexible tubes, cach, FERE
3702, Do do. prepared for use without heat, per betile,

4703, Damar, the new mounting medium, per bottle,
3704, Pure Glycerine, per bottle, . . .,
3704} Glycerine and Camphor Water, per boitle, .
3705. Deane's Gelatine Medium, do. .
3705} Hematoxylin Staining Fluid, per bottle,
3706. Beale's Ammonia Carmine, do.
37061. Aniline Violet, per bottle, . o
3707. Do. Red, R
37078, Do. Green, do. i
3708, Do. Blue, do. 5
3708LBrunswick Black, per bottle,

4708, Asphalte, do.

4710, Gold 8i do. .
4711, Marine Glua, do.
4712, 0il of Cloves, do,

#4713, Bell's Cement, the best for use with Glycerine,

47 L3L.Queen's Shellac Cement, transparent, per bottle,
#1714, White Zinc Cement, the best for fluid mounting,
#7159, Wateh Glasses, all sizes, per dozen, R
3716, Dipping Tubes,each, . ., . .

8717, Dropping Tukes, with rabber bulb, each,

$1

3

4 !

S 00 LY LD LD b -

Price,

Vi

a0

o
Vo O e e e s

St =T hE =TS S =
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No, ) Friom
3718, Capped Bottles, for holding mounting fluids, with glass' pipette, cach, 50 50
a719. Dropping Bottles, with glass bulbs, each, . 25
8720, Do. de.  rubber top; will suppl:,r a la.rga qlmntlty of

fluid promptly, . : 2 2 ; ; . 30

8718. 3720,
8721, Pipettes, with bulb, each, . . . 25
8722, Test Tubes, 3to 8 inches long, M.ch 3t 8 ﬂanta pe:l.' du:an, 30 cts. to 75
4723, Small Bell Glass, for preserving ohjects from dust llurmg preparation, 50
4724, Bpring Comprasuar, of brass wire, nickel-plated, for holding down
thin covers in mounting specimens, per dozen, . . . . . 60
4725, Bpring Compressor, wnmgl., per dozen, . : . S 25
3726, Brass Forceps, ordinary, . x - 4 E . " 16
8327. Do. curved, better qualily,, . . . : . . g 85
3727 Do large, vory delicate, . . . . . . ., i
3780.
a73l.
8728, Steel Foreops, 4 inches long, nickel-plated, straight, . . . . 100
2720, D, 4 o, do. curved, . - 1 00
5730, I, 1 ila, do. do. very dc‘lmnte, : 1 50
4T, Do, 4 o, do. siraight, do . 1 60
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Ho. IricE.
3732, Bull-nose Forceps, . a . 00
3?32% Queketi’s  do. for l'.nkmg objenis out atdeny ‘I:-ﬁtﬂes, - 150

2733. Combined Kuife and Trowel, for transferring objects from one solution
to another, or io the slide; a most convenienttool, . . . . 75

3785,

8734. Dissecling Scissors, very delicate, siraight points, .
87385, Do, do. curved do. ;
3726, Do. do. elbow do.

3737,
8737, Spring Scissors, very delicate, ivory handle i . 600
5738, Emvf Seissors, with strong blades for u:ulmg nljtrn. tmd Iegs of
beetles, &e., - . . d ' - 125

4730-8742,

L7890 Lo 5742, Small Dissecling Knives, each,
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Ko Price
3743, Knife in strong Ebony Handle, for entting Sections, with 8752 to 3755,

s e T . 32
4744, Knife, same as above, but extra large size, in moroceo case, ; . 5 (0
4745, Dissecting Needles, straight ebony handles, each, . . . 14
a746, I, do. hook points, do. do. PO 15
4747, Disseeting-Needle Holders, with binding screw, cach, R 50
4748. Valentine Knife, for making thin sections of soft substances, . ., 6§ 50

3749. Morocco Leather Case of Dissecting Instruments, containing one pair
Forceps (3729), one pair Scissors (3734), three Dissecting Knives
3740-2), two Needle Holdlers (3747), with Needles, .~ . . 700
3750. Moroceo Leather Case of Dissecting Instruments, containing one pair
Forceps (3730}, ome pair Scissors {37311, one pair Scissors (3735),
three Dissecting Knives (3739-41), two Needle Holders (8747 ), with
Needles, one Valentine's Knife (3748), . R « « Mo
3751. Moroceo Leather Case of Dimecﬁ:? Instruments, containing two pairs
of Forceps (3730-31), two pairs of Scissors (3734-35), one pair Bpring
Seissors (3737), four Dissecting Knives (3739-42), two Needle
Holders (3747), with Needles, one Valentine's Knife (3748), . . 23 00
3752, Bection Instrument, with glass top, and clamp to fasten 1o table, for

cuiting soft ti . L i o ‘ SRR
RTEEE.Sm'tiu::%nauument, with glass top and elamp, for eutting hard tissnes, 8 00
3753, Tro. Army Medical Museum Pattern, with large glass

top and clamp to fasten to table, for cutting soft tissnes, . 10 00

The above has arrangements for taking up all wear, and is recom-
mended as the hest Section Instrument in the market.
3754, Bection Iusm:nmul,‘]@‘gme as No. 3758, but arranged to cut either hand
il

or soft tissuesatplefonre, . . ., . . . " " 14
3755, Heelion Instrument ( Rutherford’s Mierotome), Army Medical Museum
Paticrn ( No, 3753}, with ice-box for i 15 00

H765) Bection Instrument (Ether Freezing Miﬂutu;na], ‘mmp;le’.te,‘will;
Atomizer, #20.00; without Atomizer, 2 . ; . ; « 18 00
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8752-521. 3753.

No. - PRrICE.
3756. Injecting Syringe, of brass, with four pipes and stop-cock, in case, . §8 00
3747. Do, of German silver, with six pipes anl twe stop- -

cocks, in fine morocco ease; « . . s = 4 =0t 15 00

3761-62,
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Ko,
4758, Mounting Stand, with Jamp and sand-bath, . . . .- .
A760. Small Glass Hlﬁrit-lmwith COVEL, % . e s A
3761. Porcelain Buuuers,% inches diameter, per nmtoifvu, mt;'!]l COVET,
LLN

sessh

ane2, Do, do. do. .
These will be found the most nzeful of all contrivances for hnld.tw specimens
whilst soaking in any medium, and for mounting from the Qil of -

line,

or

3763,

3763. Turn-Table, for making Cement Cells, finishing Slides, ete. This has
nﬁrmtrilnodmetnl:gnd,mdtirmlnrmbluor late, having concen-
tﬁcﬂringstumadiuthaﬁm,mthntnﬁdmmf instantly centered

¢ the ey R

by ve, i, S e T s oGO
#7631, Bulloch's Belf-centering Turn-Table, A 6 50

3764, The “Congress” Turn-Tabl I e L T - :
This new form of self-conteri Q:I'umuTablﬁ may be nsed with the ordi tr

gtamd, or -.-lam]i::i to the edge of a table, s preferral. The j nhuldinugmge
are separated by a single motion of the hand turning a mi Lead beneath the
plate, and are closed by the action of a spiral steel spring, thus firml ving the
slide, which will then be accurately centered. For refinishing old or others,
in which the object has not been well centered, a pair of spri elips are provided,
and concentrie cireles are turned in the plate (asin No. 3763 , by which the slide
may be easily adjnsted. .
57641, The Kinne Self-centering Turn-Table. In this form of turn-table

the slide is grasped by a single motion of the hand (easily and

{uickly accomplished), operating a lever beneath the plate.  Yery

eflicient nmd ensilymsed, . . . . ., . ", L, 1)
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No.

Price.

8765, Jackson's Drving Board, with spring clips, for hardening one dozen

balsam mountings at onee,

3766. Queen's Mounting Cabinet, mnalstmu of aneat pulmhul walnut cns:.-

with lock and key, containing :
& Wonden Compressors (3723),
i Nickeled do. (8724),
1 Pair Steel Forceps (3729),
1 Pair Beissors (3736),
1 Knife (3730),
2 Dissecting Needles (3745-6),
1 Turn-Table (3763),
1 Iirass Table and Lamp (3758),
4 Dozen Slips (3683)
4 Do. Covers (:
1 Do. Ehbonite Cells (3692),
1 Do. Tin Cells (3691,)
i Watch Glas=es (3715},
1 Wide-Mouth Glass Jar for solutions,

376,

276621, Tmyproved Double Panch, for making cells from s]mat wax,

5767, Punches for labe

$708. Glazier's Diamo ebona’ Tandle,
8769, Do, do. .
3770, Writing do. do,

with ke}'s,

$1 00

wing Tbe (3716),
lTulho ?BG:IMIII::I 3:(;'1]

1 L‘App!;-d Bottle {3?1&}, 'Dunmining Da-
ar (3703),
1 Brﬂtln of Glycerine 53"0-1'1
o.  Hamatoxylin (37051),
Do.  Brunswick Black (3708]),
Do.  Gold Size (3710),
Du. 0il of Cloves f.{' 712),

et e et

Zine Cement (3714},
1 Dmpgtng Bottle (3719

100 Labels (3776),

2 Camel's-hair Brushes,

Erhmuta.in-] LT
" . . " o 4 00

. - -
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No. Pricr,
3771. Diamond, for entting cireles of thinglass, . . . . . $10 01
3772 Hot Water D:?i:g Case, for drying tissues and hardening Balsam

mountings; of heavy zine, with copper bottom, and handsomely
japanned; will harden one hundred and fifty Balsam mountings at
one time, . : . . . . . . . . : . 1200
LABELS AND COVERS FOR SLIDES,
3775,
3773, 3777. 3774 3776,

3773, Adhesive Gilt Fronts, per hundred, . . . . . . . 25

3774, Do. Backs, do. T T I 20

3775, Do, Fronts, for covering small-sized slides, per hundred, 20

3776. Adhesive Labels, with borders, assorted colors, hundred, . . o5

3777. Adhesive Name Labels, round or oval, per hunscr;d : v i 10

8778. Backs or Fronts, if with holes punched, per hundred, extra, 15
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BOXES AND CABINETS FOR OBJECTS.

No.

3800, M:i]ing Box, of whitewood, for 1 objeet, . i . - 5 :
3801, do. 3 do. v : . A . -
3802, Bu do. 6 do. ' . - . a :
2803, Dao. do. 12 do. . . . . - -
4804, Do. do. 25 do. 5 . . . - .

4205, Card-board Rack Box, for 12 objects, . i

3508

3806. Portable Cabinet, of whitewood, 4 trays, holding 24 objects, . 5

3807. Do. mshogany, 6 do. 36 do.
3808, . do. 12 do, 72 do. with lot:l-.
L3081, D, do. 12 il 141  do. do. .

3809, Do. walnut, with racks, holding 200  do. . -

Warspr or Mamocaxy Capixers; Deawens witn Nvupeeep PoRCELAIR
Kxons, axp Smucate Taviers vor Names or Opsecrs.

3810. For 300 Objects, 10 Drawers, z a . : = ; 5 ¥
3811. For 520 do. 13 do. : . . ; - . - .
Mamooasy Capivers, witit NumBgrep Hxons asn Popceraay TaBners.
2812, For 500 Objects, solid door, . . = e 2 . : &
3813. For 500 do. with glass-panel dour, . . - - 5
3814. For 760 do. solid door, . . . ! - A : :
4815, For 750 do. with glass-panel duur, . . oo . 5
3816, For 1000 do. solid door, ., . . - o - - E

3817. For 1000 do. with glass panel danr, .
Nore. — In all our Cabinets the Objecls lie flal.

156

PRICE.
£0 06
08
10
12

15
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3516,
N,
5118, Russin Leather Case, silk-lined, with clasp, holding 6 objects, . . 200
3819, do, dlo dhi de, holding 12 objects, . 2 50

These exses have mcks arranged diagonally, holding the slides in such a position
tliat the nanes of the objects may be read without removing from the case,

REVOLVING MICROSCOPE TABLE.

(8 Price,
3820, Revolving Table, cspecially serranged for Microscopic purposes, in
walnut, with handsome lesthertop, . . . .« » « o« FOW
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QUEEN'S REVOLVING MICROSCOPE TABLE.

3821,

Ho.

3821. Queen's Revolving Microscope Table has been constructed especially
for use with the microscope, and is designed to meet the want of a
cheap, though good, revolving table, It hasa very heavy and firm
u-ipo% base of cast iron, handsomely finished, and of neat and ful
appearance. The top is of ash, 28 inches in diamcter, novel
feature is that the top may be set and rotated at m;g height, from 26
inches up, thus ada Emﬁ it to mierascopes of diflerent sizes. The
table is of auhstantuﬁ' and first-class workmanship throughout, and is
one that we can thoroughly recommend. Irice, o R

PritE.

$11 00



A CLASSIFIED LIST

arFr

FIRST-CLASS MICROSCOPIC OBJECTS;

WITH MANY NEW, RARE AND INTERESTING SPECIMENS, AFFORD-
ING INSTRUCTIVE ILLUSTRATIONS IN ZOOLOGY, BOTANY
AND MINERALOGY, INCLUDING THE FINEST PRE-
PARATIONS OF WIIEELER, NORMAN, COLE,

MOLLER, BOURGOGNE, MERRIMAN, IIUNT,

AND OTHER FOREIGN AND
AMERICAN PREPARERS,

INTEODUCTORY REMARES AND EXPLANATIONS,

Although this Catalogue is infended as a guide in the selection and purchase of
objects, yet it is obvious that no such list can be strictly correct for any considerable
time, since new objects are being added continually, and the vacancies that occur
cannot always be filled instantly. It must therefore be understood that these objects
can be supplied on demand with probability rather than cerfainfy; hence, it is advis-
able, when ordering, to name a few more than the number actually required. In
this Catalogue abont 4,000 oljects are m:;ﬁ:iw:l ; of these it may be calenlated that
more than one-half will be found in stock. All objects will be procured, if possible,
when ordered, and orders are solicited for any object desired, even if not named in
the Catalogue, a3 it is our aim to keep and supply the fullest assortment of Micro-
scopic Objects to be found in this conntry,

}t has and is, our desire to furnish only the best fll‘t‘pﬂ.l‘ﬂﬁm We do not
think it desirable to introduce as many oljects as possible in each department, but
rather to rest satisfied with such as are the most beantiful as natural ohjects, or of
their kind the best illustrations of special structure or function, and hence, of the
highest interest. In arranging and classifying them, we have endeavored, as far as
possible, to place each object in its natural order and relationship,

Any person confidentially known, or giving reference to those who are, if he desires
to purchase a reasonable number of oljjects, ean have an assortment sent for examira-
tion and approval, the express charge both ways being at his expense, the objects to
be retnmev.lpuifﬁ:'n one week, and the risk of damage or loss in transit borne by the
purchaser. Buch specimens are sent m}g packed in rack boxes, affording facili-
ties for inspection, as well as for packing and returning these not chosen.

Instead of making scparate lists of Polariscope and Test Oljects, we simply
designate the former by an asterisk (¥), and the latter by a dagger (1). We have
not attempted to mark all that may be examined either with Polarized Light or as
Testz, but only such specimens as are thus most generally used.

(154
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Division L—THE ANIMAT KINGDOM.
Section L—VERTEBRATA.

DR. SEILER'S MICROSCOPIC PREPARATIONS.

These arations are double stained by a process caleulated to give the greatest

Fomihle rillinney and differentiation of structural detail, and are mounted in Canada
walsam, under the thinnest cover glasses, so that the higher powers may be used in
examining finer details. ;

Each set comprises twenty-four objects, contaired in a neat walnut cabinet, arranged
diagonally so as to enable one to read all the headings at a glance, The tf:ll:-ela are
printed, and give a short deseription, beside the name, of the most important points
ghown in the specimen.

Larger and speeial sets will be furnished to order.

3830.—Pathological Series. Price, $15.00.
Lang, Phthisis. Man. | 8. Kidney, Amyloid, Man, 17. Aorta, Atheroms,

Man.
Do. Tuberenlosis, Man. 9. Do, Interstitial Neph- | 15. Tonsil, Hypertrophy, Man.
I. Do. Interstitial Pneumo- ritis, Man. = 19, Hnmm.n{i G[;n]ihr Seir-
nia, Man, 10. Do, Cirrhosis, Man, rhns, Man,
4. Do. Croupons Ppeumeo- | 11 Liver, Nutineg, Man. 20. Intestine, Tubercular, Man.
niz, Man. 12. Do. Cirrhosls, Man. 21, Btomach, Scirrhunz, Man.
5. Do, Catarrhal Fneomo- i 13. Do. Yellow Atrophy,Man | 22, Brain, Setlum:h, Man.
nia, Man. Il-i.. Do, Jaundice, Man. 23, Uterues, Fibroid, Man.
6. Kidney, Large White, Man, | 15, Spleen, Amylold, Man. 24, Ovary, Cyst, Man.
5. Do.  Fatty, Man. | 16, Heart, Fatly, Man,
9831.—Histologiecal Series. Price, $15.00.
1. Lung, Normal. Child. 11. Stomach, Normal, Man. 19. Muscular Fibre, Injected,
2, Do, Foetus, 7M., Humm.l 12 Do.  Frog. Ca
# Kidney, Normal, Child. 1. Tongue, Infected, Cat. o, Mammary Gland, Yormal,
4 Do. Injecied, Cat. 14, 8kin, ¥ole of Fool, Man. Human.
5. Liver, ¥ormal. Man. 15, Brain, Normal, Man. 21, Testicle, Normal, Child,
6. Bpleen, Normal, Man. |16 Medulla Oblongats, Nor- | 22 Toe, Feetus, 7 M.. Human.
7. Henrt, Normal, Man. | _mal, Man, 23, Finger, Foetus, 7 M., Hu-
8. Aoria, Normal, Man. 117, Tierus, twelve doys after TN,
9. Intestine, Kormal, Man, | delivery, Human, 24, Wrist, Foctus, 7M., Human.
1. Do. Injected, Cat | 18 Owary, Nonunal, Huoman,
883%.—Tumor Series. Price, $15.00.
1. Round-celled Sarcoma. & Fibro Myoma. 14. Epithelioma, Uterns,
2, Spindle-celled Sarcoma, 9. Khabdo Myoma. 16, T, Lip.
3, Epindle and Round-celled | 10. Tapillomao. 16. Carcinoman, Stomach.
LarcomiL 11. Adenomna, Breast, 17. Do,  Liver.
4, Enchondromn. 12, Glandular Epithelioma, | 18 Medollary Carcinoma,
5. Dsteo—Sarcoma, Tireast. Tireast,
6. Mixoma. 1% Crlinder-celled  Epitheli- | 10, Scirrhus, Breast,
7. Interm:llc‘l.llut l-‘il:m:mu[ o, ' 20, Collodd Carcinomn,
(Breast |

ANATOMICAL PREPARATIONS (in Bets). By ARTHUR C, COLE & BON.

3835.—Series Mo. 1. 24 Pathological Preparations—Human.
| s s, showing | 17.
1. Lu;lg, Eihrm&lﬁ&mmn- 9. Ijﬁer Fymlitln wring | 17 ]Inuertnl-nﬁl.ﬂed rmphatic

2 D ds at margin, Gilamd frmn Nee
D G Yo |20 Ebdny, N | Ot "l’.:’.'f"f'"."f.;g it

3. UPOTS e TRO- uamative Nephritis, u elon to
nin. | 11. Kidney, a.t]milt!:it Bright's Epindle Cel

4. Liver, Amyloid, not univer- | disense, lubes and vessels | 10, Ulerus,  Fibroid  Tumor,
sl in lobules, much distenided, | showing Spindle Cells,

7, Do. Cancer. 12, Kidney, Faity degenerntion | 20. Epithelioma of Lip.

¢ Do. Cirrhosls, universel 13 Kidney, wosls, alm'wini: 1, Do, of Hand.
in lobules, inter-tubular fibrodd gr'th | 22 Do, of Vulva,

Do. Fa oot nniversal 14, Kidney, Contmactod enu..-su-lﬂlhljsmt Tumor from
oy ey tutional Syphilis, | Keck,

£ Do, Indurated 15 Spleen, Amylofd (or Sago). |2—I.. Vascular Tumor of Peri-
| 16. Stomach, Cancer. LelIm.

Tn cuse, with list of subjects, $16.00,
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3336.—8eries No. 2. 24 Physiological Preparations.
1. Man, Tongue, Transverse| $ Man, Pancreas, 18, Cat, Bladder, Tmansverse
Hevilon. 10, Do,  Placenta. Heetion
2. Do lleum, Transverse | 11 Do.  Cuticle, showing hair | 19, Dog, Stomach of Puppy.
Eoetion, follicles, 20, Pie, Parotid Gland.
& Do, Kidney. injected |12 Do, Thyrold Gland. 21, Rabbit,Colon, mucons mem-
from Artery only, | 13 Cat, Ilenm, Transverse Sec- brane.
4. Do, Kelney, from Artery tion. 22, Do, Ilewmn,mucous mem-
Do. F?:l[m}.mr':imsm i }.m' 11'11‘::;5 carebr ey
5 2kin, Ve i | 15, I ; : 23, Do, Kidn
6. Do. - Bial, cercbellua, 16. Do. Tnn}_guu Tranxvessa e Tande‘?t':in. A
7. . do.  cergbrom. “eetior. . ongne, Transverse
& Do. Btomach, 17. Do. Liver, two Colors.  + Soition,
I case, with list of subjects, $16.00.

8837.—Series No. 3. 24 Educational Preparations.

1. Adipose ti=me.

2, Conngetive tissme,

4. Yellow elastie tisme,

4. Striped Muscnlar fibne.

&, Unstriped do. da.

6. Tendon, Long. Section.

7. Do,  Tramsverse Sec'n.

8. Yellow elustic Cartilage of
Cow's Ear,

9. Hyaline Costal Cartllage.
10, Bone, Long. Section.
i:l;.‘: Do, Transverse Section,

12, Bcalp, showing hair shafts,
1. Nerve fibres,

15, Do, Cells

16. Ekin, Vertical Section.

17, Tooth, Vertieal Section.
18, Cepilla in I'ia-Mater,
19, Pigment Cells,

Do, Skull Transverse See, | 20, Lung of Cat, I"'ibdg\.“d-

2L Liver do.

T, Brain do. da,

23, Kidney of Rabbit,
m Do,

Ii. Leu

I caze, with list of suljects, $16.00,

(From the BriTisn Mepicar JourvAL, Oct. 30th, 1875.)

We have just had an op
pared by Arthor C. Cole

were chosen from gooad

superior to any in use clsewhere. Taken alt

Son, o

riunity of inspecti
gl&ver]mL

a geries of mi

Arth hese slides illustrated both hmﬁﬂ;
and morbid tissues, and the scetions brought out well the different stroct

ie slides
anil

imens.  As to the mounting, it was all that eould be
desired, and the sections, in size and amount of surfice, exceed anything we have
hitherto zeen.  The staining is done by a process peculine to Messrs. Cole, and is far

her, they are the most perfect and

beautiful things of the kind ever offered for p‘;ﬁ;u sale. This is not only our own

opinion, but that of some of the meost
testified 1o the excellence of these slides,
class-teaching, they will be found very
their histological researches, they will e
power, but as models to be aimed at as the students themselves becom

the art.

eipeﬂ microscopists of the day, who have
or teachers wishing illustrations for their
acw]ﬂ.uble, while to students commencing
inva

uable, not only for their demonstratiag

@ experts in

3838.—Pathologieal Preparations—Human. (Injected, Stained, and
both Injected and Stained.) By A. C. Cole & Son.
Each, 75 cents; per dozen, §7.50.

ARM—

Kelold growth after gunshot
wounil

Myxoma.,

ABRTERIES—
Aortic Valve ossifled,
Cerebral, o izing Thrombus

in Syphilis,
Chranic thigketng.
BrappER—
Chronie Cystitis,

Boxg—
Carlox,
Clavicle, Enchiondroms,

Femur, Round-celled Sar-
COMmA,

Frontal, Recurring Periosteal
Tumor.

Frontal, Epindle-celled Sar-
GO

Humerus, Periosteal Sarcoma.

mDncipnt of Infant, Naevus,

Cerebrom, A i

Irg, aﬁ.’f"'hmi Paralysis,

D, Me tis,

i, Eaften “‘E
Dore-Mater, much thickened,
Medulla Oblongata, Diabotes,

Da, Locomotor
Hﬂtﬁ:% Myelitis.
Pons "-'l-mlubll e,

Do, eneral Paralysis,
Do, Locomotor Ataxin.
BrrAsT—

. | Cancer.

Do.  Recurrent Fungold,
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Adenoma,
d Cyst.

CoLox—
Acute Inflammation.
Mueous Polypus,

DIAPARAGH.
Calenreous Nodule.

EaR.
Myxoma.

Eve—
Spindle-celled Sarcoma, Me-
lanotic.

Face—
Canecer.
Epithelioma.

Foor—
Corn.
Epithelioma.

HAXD—
ithelioma.
hriod C

Round: Earcoma.

HEART—
Ly tion.,
Fll)t'u}' Ildnmuo
o .
Pericarditiz,

Rt Degeneration.
Amylold
Entgriﬁs.

Jaw—

Cancer.

Epithelioma.

Fibrold Cyst,

Eaft Warl.

Tumor, Dony.
Do, M id.

EKIDXEY—
Bright's Disease.
Atrophy.
Amylobd.
Cirrhoeis,
Cirrhotle and Amyloid.

Fambolim,

hu‘l‘ll.} or Red Degeneration,

hied,
nc m-atmi

AMeslullary Cancer.

Nephritis, Acufe. {I‘lepqmnm-
tive, Searlet Fever. cte.)
Kephritis, Chronie, (Suppura-
tive. ote)
Strictured (Cystic).

Tuberele.

ENEE—
Joint, Softened.

O=teo-Sareoma.

Lir—
Epithelloma.

LIvER—

inmlomm il
1y ermtion,
1;_?- and Faouly Degencrn- |

Cancer and Cirrhosis.
Carcinoma.

Clrrhosiz,

Cirrhotic and Vaseular Tumor.

Fatty Degeneration

tty g
Indurnted with A gy of
urs tropl:

I'amne%}'mm Inflarmmns-

tiomn.
Peenline Fat in Lobules.
Hed Atrapy.
Syphilitie.

Luxe—
Acute Bronchitis.
rein

Emphysema,
Empyenin.
Hremorrhagie Ppenmaonia,

8.

Pleurisy.

Poeumonin.

Pymemie Tobenenlosis,
Round-celled Sarcoma.
Sy philitic.
Saw-grinder's,
Smothered Child.
Tuberels.

Tubercular Frenmonia,

LYyMPIATIC GLAND—
Cancer.

Carcinoms.

Chronie Inflammation.
Spindle-celled Sarcoma.

MESEXTERY—
Epindle-celled Sarcomi.

MoscLyr—

Fatty Tubercle.

Fatty Infiltration.

Inflamed.

I-mnft'&hmpemmp m“ Piralysi
1 nhe aralysis

Erichinots, |

NecE—

Elephantinsis,

En Strumaons Gland,
Sim Lymphadenomn,

OvARY —
CAnGer,
Denuold Tumor,

PANCREAS—
Carcinoma,

Pr¥E—
Epithelioma.

FPrepuce, Chanere.

161

PrOSTATE GLAND—
Careinoma,
Enlarged.

BraLr—
Lecurrent Sarcoman.

RErs—

Cancer,

Gmuhﬁuus in Healing Sore.
Uleer.

In?med

Lu vulgaris,
Filyrinsis,

Plastic Effasion from Fool after
Inflammation,

Bearlet Fever,

Small Pox, Hemorrhagic,
Do, Elmpl

Tal

BpiwaL Comp, from  Varioua

Degencration of the Xerve
Cells.

Fracture,

Tetanus,
Amhyl0id (or Sago
LY. or
ﬁﬂm:scﬁm:z‘;,
Embolism,
in Chrouic Heart

Inflammation.
Lem
Taberele,

EToMACH—

L hrcimctl 'ﬂn.n-hh
Passive C .
T]:h.hnniun;?ht
SUFRA-RENAL CAPSULE—
Adilison's Disease,
TEEPICLE—

Fibroid Degencration.

E[‘:nlumlml. .
sareoman, Cystie,
D, .'E:{gn;d
Tmicn—
Papilloma.

THYROID GLAND—
Bronchocele,

TORGUR—
Epihelioma.

A
1-lﬂ=r

Toxsiis—

Enlarged.

UTERTR—

{*hronie Lencorrhos,
Polypus.

Spindle-cclled Sareoma,

VELVA—
Epithelioma,
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3839.—Histological Preparations. (Injected, Stained, and both
Injected and Stained.) By A. C. Cole & Son.
Each, 75 cents; per dozen, §7.50.

Alr Bladder of Sturgeon.®

Artery, Human.

Bl
Do,

do.
Dm (Aeduila oblongata),
Do, do. da. Hi.umm.
Do. do, do, M.uukc:.'
(Pons Vamoliih, Fluman.
t:arti]nge yellow fibrous, Ear of

Do, do.

Da. celiular, Ear of

Mouse.
Claw, Fowl.®
Do.  Polar Bear.®
Do. Wild Cat®
Colon, Cat.
Do, Human.
Do, Rabbit.
L&}mumm Human.show-
ultimate fibre.

ﬁtﬁlﬂﬂﬁl
pithelium, do. from Mouth,
Evelid, o,
Finger-Nail, Human,®
Foot, -
Foot- Cat.®
Hoof, Horse.®
Do, Ox*®
IP“' SﬁP II!t'ﬂ1 -
orn, Antelo
Do, Bufialo.®
Do, Rhinoceros.®
Tlenm, Catmucous membrane.
Do. Dog, do.

| Larynx, Human, Fretal,
| Do, " do.  Infant
| Liver, Cat.
Do, Human,
Lung, E“L

Do. Fow
]]n Human, Adolt.
ﬂb. Fietal.

E

B v
3 nman, voluntary,
Do, do. Involuntary.
Nose, Human,
(zaphagus, Cat
| Olfactory Bulb, Cat.
_0 Nerve, Human,
o,

Ovary, Cat.

Do. Human, Adualt.

Do do.  Child,
Panereqas, Human
Parotid Gland, Human,
Penis, Hnman.
Do. Monke

Placenta, Tuman.
Prostate Glnud, Human,
Zealp, Human, Caucasian.

Do, do. \lﬁ]m.
lskin Frog, u;lt:n pigment
e

| Tleum, Human, muéons mem-

£kin, Huoman, Caucasian.
Epinal Cond, Cat.

ﬁgi 5“' i Long.Zec
o. Human, Long.
Do, gn do, ‘Tran.do
Eplecn, Human,
Stomaeh, Cat
Do,
I)o. Fowl.
Human.
Eub—mudll.n.rj' Gl:md, [‘xt.
Human,
Slmmmull(‘upmle. [m
Dio. do. Human.
Tendon, Girafle.®
uman.*®
Do, h.*
Testicle, Cat.
Do, Human, Adult.
Do, do. Child
Do, Gﬂ“' Infunt.
Thymus Gland, Human,
Tllm!’dculﬁﬁ; do.
Tongue, Cat
Iﬁu " Human
Do. Rabbik
Do. Enake.

Tooth, Calf, Transverse Sect.
Do, Human (Ineisor), Long.

Bectlon.,
Do. Human (Incigor), Tran,
Do. Human (Molar), Leng.
o1,
Do, Human E[3-Iv|:v1-l.1‘_}l. Tran
Bection.
Do. Mryliobates,
Da,
Do, ‘Wild Cat.
bilie) Cord,
E'mbme Cornd, i!ﬁm
u ult.
m dﬁm Infang.
Whnlcbo
Yeilnw.o]&ulie Tissuc, Neck of

oy,
Yellow Elastie Tissue, Neck of
Girafle,

5840,—Blood, Spermatozoa and Urinary Deposits. Each, 60 cents;

Dog.

Dmnmﬁc Fowl
Fel.

i!mh&hng

I

Aan.
Monkey.
Maonse,
Oatrich.

0x.

P
Zalamander.
Balmon.
Ehecp.
Elow-worm.

per dozen, £6.00.

s
oW,
Tomd.
Tritom,
White Mouse.,
L EMATOCETSTALLIN:
From Human Blood. (73 ets.)

SPERMATOIOA—
ASE,

Boar.
Bull.
Camel,
Deer.

Drog.
Rghant
Goat.

Inese,
Afan.

{75 ctx.)

Mouse,
Newl
Rabbit.

Bat.
Ehinoceros,

Shee
Wolt.
URINARY
Carbonate of Lime, Horsea,
Do, do. Man.
Chloride of Sodium.
'I:.‘r'm!.i'.l::'.ﬂl::i
IR

ne, or ¢ Oxide,
Riopncle
Leusine,
Murexide,
Nitrate of Urea

Oxalate of Lime, Dumb-bell
form.
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Oxainte of Lime, Ellipsoidal | Triple Phosphate, ln Ei'p—Jmm Urie Aeid from Man, Teot
form, D, b, o, Iehwan h
Oxalate of Lime, Octahedral | Da. da. En Pa.mlrm. Do, in Circhosis of Liver,
form, Do, do.  inRenal Cal- Do, in Conges'n of L'ugs
Oxalate of Uren. culus, Do,  in Dysentery.
Oxalurate of Ammonia. Do, do, in Rheumn- Do, in Eczema,
l‘hmphutn of Ammaonia, amor- tism. Do, in Gastralgia.
hous, Do, do. inUlceration Do. in Gastric Fever.
Fh iate of Time, of Eneg-Joint. Do, in Gout.
Snugar in Diabetes, Tuobe Casts, Do.  in Hmmaturia.

Do, of Milk, Tyrosing. Do, in Pneamonin,
Tanrine. Urate ot Ammonia, Do,  inRheumatizm {Ac. )
Triple Phosphate, Rhombie, I, of Lime. Do. in Rheumatic Endo-

Twn, do. Etellnte, Do. of Magnesia, carditis.

Do, do, In Catarrh of | Do. of S0 Do, in Rhenmatic Fever,

Bladder. e, Do, do. Gont
Da, do,  in Hepatitis, | Urig Acid from Boa Constrietor Do do. Peri-
D, do. , (B¥- Ther, do, Man. Lis.
philitie), Do do. do. Fusiform. Do. in Scurvy.
8841.—Feathers, Hair and Scales,
FEATHERS— E;ypﬁm Mummy. Russian Sable.
Albatross, hant. Seal.
Cossawary, Qullle Jo.  (Section, from iail)® | Do, Whisker (Seetion).®
Domestic Fowl, Ermine. Ehm:p Coarse Eng’h Cheviot).®
Eider Duck fshorwl'ng;ranﬂﬂ Goat (Mohair),® [}Im'i.'u
from Down eather). | Giraffe. SIIm-lnn Mu.mmnth (Bection).
Goldfineh. Do,  (Bection, from tail)
Hnmm ng Bird (opaque). Gorillp.* alrus, Whisker (Section).
2 Ig u,ggl Harte-heost (Zeetion), Water Rat.
Ostrd Hippopotamus { do. from tail.) | Whale, Evelash (Section).
Dw]. Horse, woven,®
Lion, Whisker (Section)® | goy;pe
Fencock, Carp.#
Fenguin gu Beards r}?f
Pigeon, Ch, ehrow. .
Sun-Bird, Do. Festa, s
Do, (Seetion). Perohe
Mole, Shark *
Hamm— Hnnker ! Hole. &
Ant-Eater Mouse, | Sturgeons
Bat, Americanf ‘lln. Indian.f
Do, Australiang White.® |
Do, British. Ornithorliyneas, | B, with Seales in silu—
% Indian. Pnrrwu{iinn, Quill (Zectlom )= I[:;" -Fish (opagquel.
VT,
Brahmin Bull*® Rot.* Shurk {opague),
Cat, Reindeer (Body), Collular® Hrlu [ifFS
Deer {Section). Do, (Legs), Dristly.® Do, &

Section IL—ARTICULATA.
3842.—Parasitic Insects, Acari, ete. Each, 60 cts. ; per doz., $6.00.

M}ﬁg, Cimex lectularius,
.BedBug Cimex lectularins,
Female,
Pedicnlus vesti-
menti. ols,
Book Léin,cmhmmdlm
Phemmt::,ﬂﬂnnwdl-"mﬂe

75 cts.,
{or Jigger), Pulex pene-

lo.
Crab Lounss, Pediculns pubis, |
Female,

Flea of Cat, Pulex felis.
Do. Dog, Pnlex canis.
Do. Fowl, Pulex gallinm,

Flea of Man, Pulex Irrilans, | Tich In

Flea of Man, Pulex frritans,
Female, |
Harvest Bug, Trombldinm au- |

muh:ma.lc, a:urf

lnsm:i. I‘.‘mm Cat, with
Larva. §1.25

tomnale. 75 elx, Ilnl:.ﬁaol'])q;
chfilﬁm Pediculus eapitls, | %:;. i}nmﬂ[c Fowl.
Head Louse, Pediculus eapi o, Monkey.
Female, pltts, Do, :
Head Louse, Pedienlus capiiis, Do, P "
| | Do. Swallow.
rﬂom Mite, Glyeiphazus cur- ‘\’nmpire Bat.
75 cis, nsect, from Horse,
Ihglll Insect, Sarcoptes ecabiol, ﬁale. Female and Lerva.
Itch Illsact, mﬂh!u. Meul.h[lim rroglyphus faring,
Malo nndqﬂmml-’umaio F2.00, Parasite of
Ttch Insect, Sarcoptes scaliel, Do, Beetle,

Hnle Female and Larva, Eheep Tick, Melophagus ovi-
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3843.—Whole Insects (not Parasitic). Each, 75 cts.; per doz., 87.50.

Ant, Formien rufn,
.{:1 'I.I?m Myrmeleon  formi-
caring, Larva.
Asmngam Beetle,
Asparazi (opagque).
Blow ]?l.;' toria.
Blow Flf..: Mnsc;t}‘ vomitoria,
Bot Fly, Larva.
Carpet Beetle, Anthrenus mus-
eorum, Larva.

Cattle Fly, Musca corvina.
Centi Lithobins forcipa-

s,
mickmnmﬂn, Larva (Wire
‘Worm).
(:m;a Fiy,
.00
Cuckoo Spit, Aphrophora spo-
maria.

Drazon Fly, Inrva.
I.‘rmllllallf'ly, Heliophilus pen- | Flan

Earwizr, Forficnla anricularis.

False 2corpion, Chelifer.

Fmtjil wer, Amblycephal
virkd

Tipula oleraces.

3844, —TInsect Anato!

HHI'IE 11"1?. Hematophota plu-
Blow Fly, Musea vomitoria.
Butterfly, Argynnis Paphin,

Goat, Culex pipd Male.
Bor R, Femmale

Do, do. larva,
usta viridis

Reetle, Cassida vi-
ridiz, pu iva.
Fmsr Bee, Apis mh%ll[ﬂu.

Torne a%
Housa nsca domestien,
Ichlleumun Fly,
I.ue-wi Fly, Ch la.
Do, © ’a””"”“ﬁ
Ba. g:. ]an'a.
L
Midze, Py i

hoada
uito, Culex, Male.
g do.  Female.

Green-

Pl.mEt ]E\l;] Tingis hyalina
opaque
I"!:mﬁ'. Louse of Rose, Aphis

Each, 2.50.
. Forfieula auricu-

Garden Spider, i dia-
dmpi a2

Scorplon Fly, Panorpa vul-

Watcher, Byritta pi-
Bpi-f::r, Gmﬂm. Epeira dia-
Splﬂﬁ:r ﬂruruud Lycosa agres-
Spider, Harvest, Phalanginom

eornnimm.
Sp&dar, House, Aranes laby-
rinthica.

Ep&der. Jumping, Saltlens seni-

8 , Marsh, Lym 1
I‘ﬁdi Waer,  Argyroneta

nauat
"I‘lmi. Moth, young larva.
Wasp, Vespa nlhmrm.

i]Water Beutle. Gyrl mmnmm;

Wntnr Beetle, Hygrotns elegans
D do.
larva.

Water PBoatman, Notonecta
glanea.

Water Boatman, XNotonecta
glanea, pupn.

Water Seorpion, Nepa cinerea.

Water Skater, Gerris lncustris,

Weevil, Hypera tis
lopaque,).

, displayed complete on one 8lide.

Honey Bee, Apis mellifica
Smrpﬁ: Fly, Panorpa wyuls
Joar: Ve valgaeis

8845.—Parts of Insects, etc. Each, 50 cents; per dozen, 85.00.

Asno

'.I?ei.lll.'.. Lumuilo (opague).

Moth, ﬁumF.-cuadur (O el

Band Bt-e. ruln West Alrica
(opague

Weevil, Pmpndu spectabilis
(opague).

¥.
Cockehafer.
Cockroach.

Eis—
nu‘uurﬂ.y Cenonymphn
o

parqie .
I‘u'm_rﬂr. fhrrmphanus

!‘Iutlﬂﬂy, ilimmrcllh. Janira
{opagquc
l.uimrlly l'u'h'nmmu.lm Al-
opagiie

xis |
ulhrn‘ly. Emall Meath

(e
{umqnlﬁu'}-“?encur Moth
ospeuagiee).
Goat Moth, Cossus lignipenda
(O

Latticed Heath Hnm{e‘raqun}.
Parsite of Buzeand
Iho, Crane,
T Goosa, ll-.m
Do, O, da,
Do, do
Sedge Fly, Ginles suturalis
(opague).
ELYTRA—

Diamond Beetle tnpa&;ua).‘

Tiger o, 0,

Water do, Dytisens®

Weevil Hypomeces sjuamosus
foHaqm;.

Weevil, I'repodes spectabilis
(opagque).

}Filermeutﬁs?h”sxﬁ:rsf; bolal.
arvaf )
Ephemera (for Parnbols).
Tortolse Beetle, do.

EYes—
Beetle, showing multiplied

I 3}:;3:; E:.p.ﬂnn-}.

Foor—

Caterpillar,

Whater Beetle, Dytizcus.
Do o, (opaguel
Vo, Epider (opaque).

Contipedes

T X

Cockroach.®

Crickel®

IMamond Beetle.®

W uler Beetle, Acilins®
Dyiizeus.®

Wem'ii., Cyphus®

Hatr—
Bird-catehi
L'II.EIEC;I].I! EFT{I;H Moth.

Yapor do.
Centipede.
Dermestes, larva.t

HALTERFES (OB BALAXCERS)—
Mow MF“

Crane Fly.

HEAD—

Cricket.

Diamond Beetlo (opanqoe)
Hive Bee. ik
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Mosquits (showing lancets), Gad Flv. Garden Splder,
Weevil, Eupholus !n[\ﬂ'r,;m.). Hive Bee Bilkworm,
Do, Hypomeces, ﬁml{: Fly. Water Beetle, larve,
ot
LAXCETS—
Thed Bug, Cimesx. Soangle e
Flea, Pulex. Bpider.
Gnat, Calex, ]"f(:“;]-g-“....
Lo AxD Foor— o SPTEACEYS—
Aut. SrALES— Blow 1‘1.1'
Blow Fly. Amathusin Horsfieldil. f‘rlr.h i
R [ N N
rone Cloties -
Money Bga. Diamonid Beetle, Dytiscus, larva,
gﬂ%ﬂe opag Eﬂ"}tﬂﬁlﬁ:ﬂ ipten=t Srixa—
e nat, Cv
Enipe Fly. s Hipparchia Janira. Humble Bee.
W- r. Ip laueippe | H‘mﬂ' 0.
r Beetle (opa Tte‘,l wsrtm curribullis.f""l c.) | Hornet,
Tu rtoise- sha 1 Butterfly | l.-epﬂﬂnn snecharinef (60 el=) “P-
= tlrmq Dt ‘ | Hurﬁlm Menelaust o
ater Beetle, s, ACTIE
e, Gyrinns, }ﬁmﬁk Butterlly. o | f'*ﬂﬂ'llm“ of Vanessa,
Weevil, Prepodes (opague). ﬁ;;]m maritimuost (| §] “mr Beal] Dy i
MouTH— [W Napi.
Beo. rha Wing—
Garden Spider. gl Atlas Moth (opaque).
Wasmp. T'mlumpllumhm.-l- :745 cis) BEE.m“lllz klets.
Water Boatman, ﬁ-l:'nmmliusf xis,
OVIPORITOR— o, IT.‘I.IS. Gnat, F 1
= Ik, 0,
. Privet Hawk Modb, Spisinx 1i- | Goat Moth. &mmpnque}.
s, Harvest Fly, Cleada,
Gall Fiy. ; Tortoke-shell Butterfly. S et
Fiﬂm‘pﬁ?" Cleada, Vanesss Atalanta. rﬂi \!nnelauumqm}
chnenmon
ot Brindle Beauty. BEXUAL OnaiNy-— CHTL s S ‘m
Saw Fly. sl 4 Pupilby Parts
bpidm-' Humble 1?34”- IPencock B'ﬂﬂﬂﬂ
PaLr— ﬂﬂ- dm (mhryuuir}
Butterly Srr— b
Spider, = Ellkworm, BudAilm!ml utterfly (embry-
3 £ Spider. lH‘jll‘}LﬁpﬁQ?ﬁl
ProROSIS (OR ToNGUE)— % o el
Blow Fly.t (75 cts.) BRIN— lrmuln lgrnnm]inamﬂo.
Butterdly, Bird-catching Splder. Water Beetle, Gyrinus,

38848.—Seales of Butterflies, arranged to form Bouquets and Vases
of Flowers, etc.; very handsome. Prepared by Harold
Dalton. Each, $2.50 to §15.00.

3847.—Crustaceans. Each, 75 cents; per dozen, $7.50.

culj;u: npu:: (Marine Para- | yundricarnis, “hbilul‘[‘mh "-‘Iupc-rﬁclalﬂeﬂ.
m' im af I'rown, ® o, dao.
{.'in:h.l ul‘ EH, Acorn, Balanus | Fish- louse, Argulus follaceus | Fl.[mi{.-r Crab fu.mqua:u.
Crystat of Carbonate of Lime n wmmﬁhiﬂ?w*{"in (orimp | Youms of Crats Lot e
LL] oo o me 1 L] S L] 11} L AT | 3O o
Tailof Bhrimp.* | Ehell of Barnacle, 'wrl.h:u]p«...[

3848.—Worms. XBach, 75 cents; per dozen, 87.50.
Ascarides, and Ova, from Lion. | Entosoon from Catfle Fish, Tape-worm, Trenia solinm, seg-
ment,

Uysticereus from Pike Fish, « Do do. Horze
Dy, do. Habhbit, Filaria from Hnmun Hiood, . Trenia soliom, ova,
Ty, do.  dn, Heudr:—f Do, do. Lion Teeth of Medicinal Leech.
Enls from S8our Paste, Anguil- | Hydatid from Am'ln of Ifnrte- | Trichina spiralis, Encysted,
lnln lutinia, beest. To. do. matvre form,

Anguillula Do, from Liver of Man, baoth Sexes on one slide.
Rt L Rotifer vulguris, $1.00,
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Section IIL—MOLLUSCA.
3840,—FPalates, Each, 60 cents; per dozen, £6.00.

Cuttla Fizh, 2 Janthina® Pm-t-.rinklg, Littorina,
Celinr Snail, tes, Limnmeus. du. (opaguel
fan ok ey
TR, 0] ] s,
Garden Snail, Helixs Nerita.* o1 Trochus ziayphinus:
Haliotis® Nerltina. D, da. {opague)
Do.  (opague). * Paludina. Whelk, Buccinom *
8850.—Shell Sections, ete. Each, 81.00; per dozen, $10.00.
Exnnyo OVsTERS— Common Oyster, Mother-of-Fearl, Hallotis, from
E“ I-'lflﬁm"mﬁ:ldr Fa:;li‘l e L 7Y 1‘::]!1““
i Fluid, moy i i rl Oyster
Opaque.’ T s Crpreea el ey Avieuld,
ther-of-Pearl Haliotis - n margaritifera
EECTIONS OF ENELL— I‘Inna peeﬁ:lmtu .
Cuttle Fish {so-called “bone™).* i

3851.—Polyzoa. Each, 80 cents; per dnm, $6.00.

Eicalluin. cilinta, showing E!anﬂkmnm{omna}. Crizie. ebnrnen.*
“ Bind's-heal” processes, | Caten Flustra folineea (opague
o I, hn'm‘- &um.[opnquaj ﬂmﬂlnﬂnln:'m:m“ i
tuba Dq. 0. e em
Bugula. m'inuln.rln. Ahowlng

Du, BOTTIH0Sa. Membranipora pliosa (opagque).
Crisia eburmes do. Notamin hum:';u.. e
Bus:uln ‘ﬂ.[urmrm-.

Section IV.—RADIATA,
3852.—Echinodermata. Each, 75 cents ; per dozen, $7.50.

Brittla Star F!ah {rphtnmmn, Holothuria impatiens, SrxEs—
neglocta I1m: Do. Bavignyi, Brissiopsis ®
!‘eﬁu‘l]arhaal‘ wehinus, D, tremula, Do, from Barbadoes
Do, Urnster. Peeuido-cucumis Pacificus, {pague).
Imuﬂdmldhruorutem Stichopus - chloronotns, Echinanthus, do.
don, Do, MONACATINS. Echinucardium australe
{npmal_mh
PLATES AND AncHoRS FrOM | Laganum Tongancnse,
PLATES FEOM SETN— BRIN— | Epatangns (opague).
Wheel-shaped, Chirodota pa- | Eynapta from Anstralin. Do, Bermndas
nensis, Do, do, New Zealand, ﬁg@- e, very fine, £1.25,
Wheel-shaped, Chirodota pa-| Do. Beselil Btar 5 b‘p ma rosnls
NIENEs, gmnp of 8, ar-| Do, digitaia, lilnPa i,
ranged, £1.25% Do, dubia §L50, Do, ln‘I!p-al membra-
"Ii‘n'hael—nﬂll::ped. Chirodota varl-| Do. glabm LACEUS (opague).
bills, Do, do, group of4 cach
‘I-‘n‘haelvslmpell. Chirodata vari-
abiliz, up of 7, ar-| Do, Godeffroyi.
ranged, Do, inhmerens, BRCTIONS OF SPINES—
1-‘hm1anhu1_a.-1.'|:, Mrﬂuumhm Do, Kefersteinil Acrocladin naria.
Ttinki . T, L50, Cidaris im; alis.
Wheel-shaped, Myriotrochus| Do. recia. §L00, DMadema Savignyl
Rinlkii, p of 4, ar-| Do,  similis, $1.00, Ioroclidaris abyssicola,
mnged, 3275, I,  and Chirodota, gmrua) Echinocidaris
Erhinus, of 13, arranged, Echinometra Jucunter,
Hulotluria from Australia, Do, &nd Chirodota, "?i Do, heterapora.
Th, i Fijl Islands, of19, a.mnped Echinotrix Petersii,
1, do, Monterey Bay | Do,  Chirodota and Myrio- Echinus, longitudinal,
This, il M{{Eut:iu'n trochus, dﬁnfﬁ, Do, muﬂnﬂ&urmmd.
shand. mmgetf ! y
T, do, New Zealand. Do, ﬁummmnduggup
Ihis, o, I'ort Curtis. | SHELL— of 9, arran, LTS
e, do. do, Exington | Echinus (Section). Do, from Phili; I1d
I, do. do, Philip, Spatangus (opegue). Do,  atratus,
Tha, o, Torguny. 1,‘-0. ezrnulenins
1, ntra, BRiN— Hyidus.
i, cilulng, Holothuria, plates in sife, HE-]ﬂIII. globulus,
T, Floridana, Synapta, plates and anchors in | Orthocidaris hystrix,
Do, Tusoo-cliene, il Parwsalenin gratiosn
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3853.—Zoophytes (or Polypes). Each, 80 cents; per dozen, $6.00,

Angninaria spatulata *
Do, do {opag
Campanularia volubilis.
Do raridentats,
Plumnularia falcata.
Iy,  simplex.
Eertularia nten,
Trar,

a (opaque),
My, rosea do.

BECTIONS—

Den-lmsgmgm.
Emyrna Sponge.
Epongilln,

Sycon cilistum.

ErnovLy—
Drasidein.

ue),

Thoa nalecinn.

SECcTIONS oF CoRAL—
Dristic . SL0.
Hydnophora,

Madre

pora.
Zerintopora. 75 cts,

Aleyonium murmle®
S tuberenlosum.

Goﬂnh elosn,
Verrieos.
Do, mixed (opagne),

I=is Hippuriz.

Lophogorgia Palma,

SPICULES— Maliten ochracea.
Aloyoninm digitatam. Flexaura antipathies,
Section V.—PROTOZOA.
3854.—Sponges.

Eunplectella, Bpongilla  (fresh-water
Geodia mng

I, (opaque). Stelleta Grubii,
Grantia (calenrcons). Tethya.
Halichondria. Sponge from Samoa.
Hyalonema,

Papilling (pin-shaped),

Do. blelavate.
Do. sphe

3855.—Foraminifera and Polycystina. Bach, 60 cents; per dozen,

FonAMINIFERA—
From Adriatic Sca.

I, Bay of Bengal.

Do, PBermuda, selected
{opague), Including Orbic-
ulina, Orhlitlﬂ[ma, fenerop-

L ebe, S0,
From Chalk, Dover, Endﬂnml.
I,  do.  Kent,

11 gilu.
Cuxhaven,
Do, Gulf Stream.

o, Levant,
Do, Eamoa,

T,
Do,

$6.00.

Arranged for Parnboladd, 21,00,
Alveolina (Section). 8125,
F.omlgn Canndense (Festion).

Globerina (Challenger Expe-
dition, 1575),

| i sulenta,

Orbdenling  complanata  (Soe-
tion). Fla,

Orhitolites (Section). €100,

Polystomella serobiculat (See-
tion) 75 ¢ls,

Rotalin omatn, (Section),

Siderolina Sponglorii,

| POLYCYSTINA—
| From Barbadoes,
o, e, E-:rpaquej.
o, dao. in sitn),
I.N:r? da. arranged
opaquel. 285,
From Nankoori.
.\rrﬁlmzd, group of 4-3 (opa.)
115,

Arranged, group of 8§16
| (opague), 2275,
Astromma Aristotelis

M. warions,
IMaliommn Mnmboldiif,
Stylodyetya gracllis.

Division IL—THE VEGETABLE KINGDOM.
Section L—PHENOGAMIA,

3862.—Double-stained Vegetable Objects; by the Best American
and Foreign Preparers. Each, 75 cents; per dozen, $7.50.

Brappers of Ulriculazia.
Fuowen of Spri Beau
Cla ¥ pri i 15

Fruoir—

Burdock, Lappa, Sectlon.
Cherry, 'runus, <o,

Horse Chestnnt, Feenlus, Sec-

ton, showing spiral vessels, |

'nuﬁﬁmﬂm, Ehow-

ing oil-cel

Mn:rt i;ippk.-, Podophyllom, See-
ol

Pear, I'vrus, Section, showing
__rapliides,
“Walnut, Juglans, Sectlon.

Lear—

Allspice, Beetion,

Cyperus aliernifolins,

Deutzin seabra, showlng stol-
lnte hairs®

Dentzin gracills, showing =fel-

late hajne®
Drosera rotundifolin, showins
lands,
Enphorbia Ipecacuanbn, slow-
Ing latex vessols,
Ficus glastica, Soclion, show-
In&: cystoliths,

Fuchels, showing maphides.
Gallum pilosum, sh
clal oil-cells,

Hepatica triloba,

owing spe- |

| Bimranthemum lacunosom,
Fhowing stomnta,®
| Meli=a oflicinalis,
| Mexiran  Scap-plant, Trans.
| Hection, showing bundles
of wooddy tissue,
Neriinm Oleander, Section.
Nettle, showing eystoliths and
stinging hairs.

|

(vARY—

Datura Stramoniom, Seetion,

| lwtiim Flower, Pas=itlora, Sec-

0.

Tiger Lily, L. tigrinum, Sec-
tion.

Trumpet Creeper, Tecoma Ta-
dicans, Bection.
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Taollpn Gesnerlana, Fec,
'mugfmm, Tﬁrlodlmﬂm Sew,

Premons of Ricinus Communis,
Egction.

TITTHER—

Nepenthes distillatoria.

Nepenthes Hafflesinna, show-
ing ecylindrical water-
glands,

sarracenia variolaris, showing | Hazo
oval glands,

Roor of Opuntia, Trans, and
Long. Scctions, showingan-

nnlar and spiral deposits,

Eramx of Calla Lily, Tmns
Beetlon, ovaries ﬁfm

Bratne of Calla . Trans,
Eection, =

Do, termunalis, 2.
Eider, 8, Canadensis, Seo.,
uhmring nucleated cells,
L {.on.lm Amurlunu,

!Iaml l.'.‘.or;lui I'unnt.n, Tranz.
Htmpple Podophyllom,

JAMES W. QUEEN & C0., PHILADELPHIA,

}Iﬂk—’wr.'edl, A. comuti, Trans,

\jfrium Oleander, 2.
Trans, Section.
E'mms Etrobus, ITnm Eoe-
:-Iun. showing pitted struc-

Poke, Phytolaces, Trans. Sec-
Reed, Phragmites, Trans. Bec-

R[cilziuummh, Trans, Eec-
oL
Rlcitrirus communis, Long. Sac-
nu.
Thistle, C. lanceolatum, Trans,
Sacdnn.

3863.—Sections of Woody and other Stems (unstained).
The number 3 indicates that there are § Bections on the Slde, transverse, tangential sand radial,
Three on o Slide, 75 cts, ; per doz., $7.50. Others, 60 cishy per doz., $6.00,

Mlunthu;flnndulm HR
.\.Lchinqi nata,
Alder, Alnns glotinesa, 3,
Almond, Amypdalus commu-
nis, b,
Arancaria excelsa, 3.
ﬂib#ﬁ?" Lﬁ'fm‘ = taria,
ochin serpen
Ash-leaved Maple, Negundo
aceroldes, 3
{ﬁi Fraxinas cmlﬂar N
spen, Vopulus tremula, 8.
Auﬂmlinu Nettle,

E
Damlso, I!amtr'u.u ¥
Tanksin ahlnnglrutin.

Iin . Borberis valgars, 5.
l:mch, ngus Sj"!'. aticn. 3,

“gnnuiucn
h, Betula n

warrt..{rl thiphn,
Ibummllilpnprriﬁem.
r bbbt d O
ckthorn.Rhamnus
Thurdoek

2

Century Plant, Agave Ameri-
cana. 2,
Ch[liu.u I‘Ilmr Amuearia imbri-

ﬂemntlu \'ihlh.

Coflize Ehrub, Coffea Ambica. 2.

Cyeas revoluta, 3

Lypress, Copressus sempervi-
rens, &

Trate l'nlm., Pheenix dactilife-

I‘mw. ooc'l. Cornus alba, 3.
Peagon-wood, Dracona Draco 2

| Gutts percha Tree

Elder, Sambn nigrn.. 3
(rlﬁ]lt!thfﬂ&]‘{?ﬁ;ﬂé. e
Gooscherry, rossularia
Grape Vine, ‘.[tiarj 3
o, i, 1. nifern. 3.
. 1sonandra
Guttn. 3,

I.'!n.wlllurn. Cratzgns Oxyacan-

n. 3.
Hazel, Coryins Avellana, 3.
Eﬂllr. llu:ﬁi niﬁ:tlum &

Laportes Hmflg!lucl.i‘n, Ianiueru Capri

Il‘up Homhanm,ﬂmy: Yirgini-

‘I‘lnru!m.m nns Betulus. 3
1vy, Hedern Helix. 3
Juniper, Juniperus commu-

nis, 3.
Iﬂbﬂldﬂ{ Tea, Ledom palus-

Ll SI":‘i ot o lgu.rla.sﬂ_.
lag, 8y ngnm
Linden [y
mﬂl}amﬂnmg

-nrﬁngu{hﬂadn.lphus ©o-

Monstera dellchoss.
Mountain J'..Eh Sortms Ancu-

%} Qmmu.i Ednnmlstn_ 5

Do, do, Euber (Cork
Oak) 8.

(lea a.

Mennder, Nerlom Oleander, 3.
Orange, Cltrus Aurantivm, 3.
FPalm, Areca pumila,

Do, Chamerops cxeelss, 2,
Paper Birch,

i I'asziinn Yine, Paniﬂnm 0Tt~

Pear, commun{a 8.
I*cnpe Ylant, iom Australia,
l:'unﬂ:gmnatq, ETaAng-

Prickly I'car, Opuniia major,
Priwt.:l Zustrum vulgamn . 5.
Guinee, Crdonia yulgaris. 3.
Kattan, Calamus Rotang.
Rose, Hosa eempervirens, 5,
Ruscus aculeatus.

Iinsh, Juncns tennis,
Hu.mpﬂ.rii.ll.. Emilax nspora.
m%ﬂh Pandanus odora-

Sloe, Prunns spinosa. %
Emilax ilitica.*
-‘dnuH Tree, Viburnum

Bpani: &nEEng Epartium gco-
Spetn-itc"l'm-n, Enonymus Euro-

RS,
Ftvrg‘xumcmm 3.
Sugar Cane, Eaccharum officl-
narum, 2,
Tamarind Tree, Tamarindns
Indicn. &

grandis,
Thunhe i unidentata,
Tmrg Antiaris toxicaria.

'l.‘rmut,.lug::mnlgﬂ. 3
Willow, g kﬁﬁh &
White Mulberry, Mornsalta 2,
White an'sl:}]crtlﬁsmm it~
al
White Pine, Pinus Strob -
dial gl

b E??}tlgn B}lnﬂ.‘iu g phis-
uiar s,
ellow Pine. 3.

3864.—Miscellaneous Vegetable Objects. Each, 60 cents; per

dozen, £6.00,

AXTHER of Water Lily, Xym- Barknfﬂor‘hﬂnk,ﬂmmusﬁu- E‘Imﬂms. showing stellate

Dang of Cinnamon Tree, Cin-

ber, SBection,

A Zeyloni Deutzia scabra, show! stel
OO cam 1l -
Section : Iate b’ﬂt:lr:' e

Loasa aurantinca®
Onion, .!l.lliil.tln Cepa, .Ehl.‘ﬂl’ill[.

Pitcher of Nepenthes,



JAMES W,
e rori wﬂﬂdﬂ
noerit LEi N
Whenst Straw, siliceous,
Fieprs—
Cotton,
Flax, Irish.
Do, from Xew Zealand,
Hemp, Manila.
Do. Russian.
Jute, from Caleutta,
Frurr—
Anise, Pim a Anisum, Sec.
Caraw L Carui, do,
Carrot, Davens Caroln, o,
X der, Coriandrum  zati-
vum, Section.
Commin,Cominum Cyminum,
Spction.
Fool's lelur. ZEthuza Cyna-
pium, Section.
Hemloeétﬂ Conium maculatnm,

Epo
I'n.mtey, l-'ﬂmlalinum sativom,
Tepper, Pipnu.lbn. Bection,

Hamns from Leafaf Ad *
Do, do.  do. Tillandsin,
Do, do, Stamens of Trade-

Huss of Pine Smrl. showi
resin and gum cells, e

LEAP—

Deutzia m'hth. showing sel-
ln.'m ].'lnl.fs.'

‘.'u.[l.l.l%lrlzhlT Eaeéﬂoﬂ. 5%9\\'1“5
Omnosma tanrica (o

Water Lily, Xym
showing in

ek
wea, Bection,
h.n.i.ts.

Ovary of Poppy, Eection, cell
contents preserved.

PETALS—
Crown Im Fritillaria Im-

Gerani

Yansy, \'hﬂl.trlmlnr
Peony, Preonia oficinalis,
FPoppy, Papaver

PerioLr of Water Lily, Nuphar
luteum, Zeetion, showing
internal hairs.

Prri of Elder, Sambuens (sim-
S s lumlhtlaﬂi.wa}.&o

ce-paper Plant, Ara-
lin papyrifera.

PoLLEN—
Coboen seandens,
Convaolvulas,
Cuphen platyecentra.
Geranium.
Hazel, l'_}?rytu.t Avellana, in sifu
o
Do, ﬂhnwll dm. elopment
'ﬁ'n-tuh,s.
IIulIﬂ'huck Ali.hm Tasea,
in sife (opague),

Hyacinth.

¥, Lilitm aurantinm.
Nasturtinm.
Passion Flower, Passiflom.
l’urmgﬂl l’me. Finns Pinaster,

o

Bmﬂr,t Flax. P opadgan
Eeoteh Fir,

I dao, {osaqua!.
iy

Tullp,
Rarmmes In Coactus,
Do, u Bhinbarh,

Roorr—

Alkanet, Alkanna tinetoria, 2,
Althmn, 2

Aristolochin rotunda, 2

Arunm,
Asurabacen, Asarum  Euro-
2
Cale lcmn %
Ilm'm]i_llrrn+ Tarmxacum dens-
loonis, 2

Elder, Bambens Canndensis, 2.
1 ]I;mp.llrﬂ.llum ofliein-

Iris ﬂumnlinr., .

Pyrethrum, 5

Sodge, Carex arennria, 2.
Sow;mm:rh Saponarin  oficin-

SREns, Wiong—

Alyssm Olymplennm.,

QUEEN & CO., PHILADELPHIA.
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Bouneing Tel, Eaponncle ol
Im;i-l"“ LT CLLTLLLRS

I b o LT
Labelhs inflain, lw{
Neme=ia versivolor,
Parnassin pilusiris,
PauInquu Fnperiali=,

Papaver smaniferuom

P U ).

“ﬁu grandiflora (opague).

Silene ornots, o,
p-dragon.  Antirthinum

s uaa.qm-

St John's Wart, Hypericum
perforatum (opmgue ).

Tﬂl.mpcl. , Tecom radi-

Wond F-'nrml, Oxalis stricta,
(opayue).

Ateaten footd ifers (Coquil
en funifemn. anut)
ﬁlﬂh lgl;:lml[_;mm Colu :l::j}
enbane, Hyoseyamus
Mustard, E-u.u} s nigrn, Zrid
Peach, Ams Ins= h:fndm..
. Piper nigram.
TPoppy, Pnpmcrsmumm?rum.
Phﬂﬁﬁ marmenrpa (Veg-
e Ivn

a I \uu-
ninee, n
Stramond

do,
il

EnELL of Cocon Xut, Seetion.,

SFIRAL VESSELS—
Fromm Sced of Coboen seandens,
Do, do. of Collomia grandi-

STARCH—

4]\ rulm'-I’t.mL’
barley.

Oals®

T'en ®

Trolato®

Riee.®

Eagn,=

Tous les Mojs*

Whient*

Eroxe of Chorry, Prunug Avi-
T,

Wina of Seed of Eecremocar-
pus®

3865.—A Series of 24 Preparations, Tllustrating the Structure of
the Higher Orders of Plants. In Case, $15.00.

In order to show the afomls of structure to the greatest ad vantage, these ohjects are
in most cases, the cell contents are preserved,

generally double-stain

) I"mmplum and Naocleus in Uelis of Mexi- |

1 Soap Plant.

o Sinlxﬂa Cellular Tissue, Parenchyma, in

Galium
2 Simpln Cellular

losnm.

stem of Rush, Jun

&, PiT.tEd Wood-cells, in Eta.m of White Fine,
us Strobus, Radial Section.
L1 mdyﬂm.inﬁtmofﬁﬂaﬂnk,ﬂ'ﬂﬂ-

cus alba,

FProsenchyma, in
Stem of Elder, Sambuocus,
4. S8imple Cellular Tlmu, Erellate form, In

el
@ Plied

i,

B

. Avnnular Vesels, in Root of Cactus,

iler
ik, B:mlnrifnrm Vessels, In Stom of Fern, Os-

o,
Nerium Olean-

Stem
do.

1. Medullary Rays, in Stem of Mahogany, 2
Bections, gL

12, Laetiferons Vi
i o et
] mm-m]l.
Eranched Hairs, g§

in Leafl of Dandelion,
dian Com, Zea Hny‘s.
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i, Htl&:IuIm; Mairs, on Leal of Nettle, Urlica

17. 'Imunml Hairs, In Leaf-slalk of Water Lily,
nzen odomia,

T llu.im on Leaf of SBundew, Dros-

o rodundifol ia,

15, m'""h"u'ﬂ'; g}iﬁdﬁ of Lemon, eontaining

==en

JAMER W. QUEEN & ©O.,, PHILADELFITA.

a0 Chlorophyll, in Leaf of Iris @
mﬂ;ﬂy L ermaniens,

21. Starch, in Cells of Canna Root.
Alcumnu{f'mtehmg:ﬂus}, inBeed of Rief-

23. Ru. hldﬂ,in[ﬂ.rnf

Cnmlhhs, in T.eaf of E‘icuselaaﬁm.‘l‘mns.

Section IL—CRYPTOGAMTA.

3866.—Ferns, Mosses, Ete., Each, 75 cents; per dozen, §7.50.

CUTICLE—

Fern, Polypodium, showin
Elomtm ote, ¥
Ew;ui,ugkush Equhnhm."

Adiantym, pedacam, doable-
antizm [
:m.inedpem

eractu. { ue).

Mrpl mn
Aﬁpmluﬁ ‘\?uﬂ:snuf:enue,
Aspldln& Thelypteris, donble-

Asplenium  Filix-foemin
double-stained. -
C}'staplarh fragilis, double-

Dicksonia
doub

CymnOETAIIma (o Pﬁll

L:,rg:or]l.mum palmatiom, dw.ble-

Woeodsia obtusa, double-
stained.

PN

rmannia hyalina.
AMnivm cuspidatum,
Sphagnum eymbifolinm,

nnetilobula, | PErrsrones oF Moss—

| Funaria hygrometricen,
Do, do (opague).
Polytrichum commune, do.
ScatamiFonRM  VESSELS FROM
Forn, Amidim.
rn, Aspidinm.
Do, Cstnumila.
ScaLrs Froy FEmrxs,
Cheilanthes Eckloniam.®
phoglossnm squamosimn,®
Gonlopolebinm sepultum.®
Nothovhliena marantn.®
SroRES—
Equisctum,
Lyeopodinm,

e e

3867.—Fungi and Lichens. Each, 60 cents; per dozen, £6.00.

Bramble Brand, Aregma bulbo-
sum (opaque).

Bunt Fungus in Comn, TUredo
foetida

Chaln anﬂ.xmudmhus Car-

“Ch Fucm" Fungus, ESeclero-

n Bugelianum,
Corn Mildew, Puccinia grami-

3868.—Alge (Excepting Diatoms).

Gm‘b-en-r Cluster-cups, JFei- Sm'nt ln Far and Grain of
um grossular : |

m,
l.l'ouhl nﬂmdﬁ.ﬁ. Aspergillus | Sphull-‘nngua,'rﬂnhilchrm-
um Fporm
Do, mucor n}uuaic-. Bpores ur Bramble Brand
Do. Pendcilliom glaneam, {A bulbosum,)
5 HI?S. = Smmm . ﬂ‘&l:;lgih of Peziza
an
Red Rust, Trichobasis rubigo- | uni:rmeu.
Y. tmgus Asterosporin
Rust or Corn Mildew, Puecinia Huwl‘nliabe S 5
. y vum Section.
ventriculi, from Man.
Each 60 cts.; per doz., £6.00.

Batrchospormnm  mon i11- | Delesseria sinuosa,

[[ITSTITEN

t‘nlillm:uulm COryImbasim.
Fosetin,

t‘u_rn.ml.um eilintum,

I, pellockiinm,

Climtaphiora elogmne,

Chonilras crlspsog,
Cladophiorn roelrneia.
Dasyi oocol e,

Dmmrnn]du
litoralis,
Eelaeea,
clyon utrienlatam.
mﬂ.n.-l denticulata (Des-

f-?fmm“'mmﬁi cum,
m g ele.
{ Peanids). P

Hd

Pn!q.'si mnln E:'lntu.
Piil ﬂ
mﬂh e!l&gms.

Zygnema (in mnjmt!m}.
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4888.—Diatoms (Fossil, ete.) (Localities named only).
Each, 50 cents ; per dozen, £5.00.

CeuExT-sTOXE from Island of
Mors,

DPraTeMAcEODS EARTH—

FEFEEEE

¥

Great Salt Lake Desert.
IpmviehE Massachuseiis,

Morris
Mull
hwﬁﬁm Maryland,
Orimn,

I‘ecambum. Vi
Providence, It. 1.
Richmond, Virginin,
Balem, Massnchusetts,

nin.

??E????E???E?EE?E?E ¥

From Slerra Nevada.

Do, Eouthern Australia,
Do, Blng' B&nﬁ, New York,
Do. dgeton, Maine.

by, Tokay, Hungary.
Do. Toome Bridge, Ireland.

DraToms FROM MARINE ALGe—
Algon Bay,

Honduras.

Japan.

Drarous Frox Smr's Hunn—
Atlantic Ocean. 5)ets,
Java, S0 ets

Epitzbergen. 80 cts,

Emnie EArTH from Java.
Fresi-wates Mub from Porto
Rieo.,

From Trond
Do, Wedel,

Guaxo—

From Raker's Tsland,
D, California,

I, Camary Islands,
Iy, Chincha Islois,
Iy, Tehaboe Island,
ll:':n. }A-lmﬂtir'ﬂm
0. Pategonin.

T, thn‘:fl.'ﬂ

Do, Baldanha Bay.

e, Norway,
nimnnrk.

From 5t. Welenn.

MoURTATS MEAL{BERG-MERL)
From Finland.
ﬂ' ;sipml-'}' Ttal

, Banta Fiom, ¥.
Do, Eweden.

Peat from Hammerfest, Xor-
WhY,
Do, do. I‘rm::a,r,.‘:ml.luﬁ.

sur-'m.m Mvrn (Marsh
1}. from Wedel, Den-
mark,

EEA BoUNDINGE—
From A.I.'lnntich {meu.n,m 2070
Ca . uu-IE Gulf.

Cuxhaven, Germany.
Davis Er.mtu :a.t great

d L
Indjlll:lt:h t)tmn 2200 fath-

.Iagnn.

Pcrsinn l::ul!‘ 504 fath

= ETpan omg
Tongataboo,

TrirolI from Billn, Bohemia,

F?EE? § FFFF

3870.—Diatoms (Named). Each, 50 cents; per dozen, £5.00.

Actinooyclua =i,
Actinoplychus splenidens,
Ik, unidulatus,
Amphiprorn nlaia.
Amphitetras antediloviane,
Amphom hovis
A,m.lullmlﬂlauu Ehrmlhcrglj

#lin, on ﬂmnml
Arnchnofdisous Japonicus,
Do, ornatns,
Aulnemlizons Crux.
Anlkscus seulpins,
].ﬁEIIIII'Illhin (leliella,
Ths, ° rlcanlas,
Cam ]-;IMMM Clypons,
Eehinels,
1, Fpiralis
Corntanicis Arens,
o Do tIrnia'lm.-m i
macosphenia moniligern,
Cocconcis Medicnins,
daceniula.

Ianceslafnm.
Calletonema vulgare,
Coscinodiscus ﬂmlus Tridis.
Crcié’:ﬁh M L‘uhl inn
en T,
drotheen

e
Do amphicephala.

ymbelln ventrioos,
Do elongntum,
Do.  vulgare.
inlostaurii cruclgerum,
h;.'lljl;:mh eensiricin.

bbuik,
I.Iﬂ smlmmmil

Eﬂnul.ll. m-.,ITI
Do, undnlata,
Enpodisen: Argus,

ano-n.ﬂn m{m:inn\.

Gaph;‘ﬁl. L 1i o
midin,
Gamﬁmmumuminlmm.
geminatim,
Ih, Eracile,
Iy, olivaeoum,
I, rolsstunm,
Grammonemn sLriainlim,
Homeelndhs Martiniaons,
Isthmin enervis
Diy,  moeryosa.,
Do. do. dnsfa,on Sen-

uc:m' flabella
i nsellata,
T Poppens
Mastogrloin Braanil,
Mel arenaria,

Do, varians,
Meridion cireuiare,

Do, constrictum.
hnﬁmlu amphishona,
Clepsydm.,

Eﬂr}m;

Navienla hemipbera,

Do,  major,

Po.  mesolepla, yar, stan-

roneiformis,
\miﬂuluolllnmgn.

v,  radiosa.

Iln. serians.

Eplendida,

\ijliwhiu mpluiur:_','s.

Do,

D, Euﬂ einfarthil.
Odontidinm hyemale,
Iongissima.
mies0don.,
Mnmudlmu subtilis,
l'm!mirn aculata.
xidiculs cruciate,
I uhalnmma Adriaticnm,
arenain,
Hchtmmml. Greville,
Seoliopleurn tumi:lnm..
Solinm oxsenlpium,
Slanronecis lis,
Do, ceolata.
Do,  FPhenicenteron.,

Ste#?:nodhmhh‘ SR,
Surirella striatula,
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9871.—Solected Diatoms. (From 1 to 12 Specimens on each Slide.)
Each, 60 cents; per dozen, $8.00.

Aotinoryeius dubins.
Iy, Ehrenbergil.
D, moniliformis,
Activoptyehus Holionyx.
iy, hexagonalis
Iray, splendens,
Da. undnlains
Amphitetras antediluyiano.,
Do,  ornata.
Amehnoidisons Ehrenbergli.
Tha, ornnins,
Asterolampra Marylandica.
Aulacodiseis Coml
Dao,
D, formosnus,
Da. Johnsoni.
Do, Kittond.
Do, MATRINOSUS,
Dy, margaritasens.
Da, scaber.
Anlizeus Mperanug.
Do,  =eulpius,
Diddnlphia aurita.
Do, Baileyi.
Tho, puichella.
Do, reticuinta.
D, Roperiana,

4872.—Test Diatoms.
75

! Campriodiscus Clypeus,
p{ln. latas,
T, limhagus,
Do Talfii,

Ceratanlus turgidos,
Cestodiscus ovaliz,
Cocconels pun
Corinna elegnns,
Coscinmiizeus concayns,

o, Hﬁgmunll.
oblongus.

tellformis,

Heliopelta Metll,
Heminulus alatus,

Ih, Polyeystinorum.
Isthmia enervis

Ixy,  mervosa,
Navicala clavata.,

Navienla Jobnsoniana.
Do, Tl
Do, notabiliz
D, durain.
Do, mithii.
Do. stmngulata.
Nizschia panduriformis,

Orthoneis splemdida.
Pleurosigma elongatum.
D, formostim.

Zolium exsenlptom.
Stlotnliscus Californieus,
s, Kittonianus

Burirella lata,

. opulenta.
Eynodm robusia.

Do,  ulna.

Do, nmmadulata.
Trimnno.tlnu Arcticum.

Favus
D, Do, var. septan-
gulare;
Triecratinm megastomum.,
| D, arlnesiatnm.
Do, Robertinnum,
Tro, seitulum.

Trinscria Regina.

(Thin-covered, Dry or in Balsam.) Each,
cents; per dozen, §7.50.

Amphiplenra pellneida. Witzechln curvala | Plenmoshzma, formosnm,
['gﬁnﬂfplemﬁll}rum Do.  sigmoidea, I Do, Hippocampus,
Frasilaria capucina. Do,  obtuss, Var This, TACTIN.
Fru=inlia Saxonica. Plenrosigma aciiin i, T, undmainm,
MNuvienls cuspidata, Do, mstuarii. i, gpenr'e:i.i.

Da.  rhomboldes. Do, angulatum, Rhizosolenia styliformis,
oo e, | D3 Bl | Sl mmipunca
Hyalndiscus Stelliger. Do, el tum. UTIDEIA LacmIn.

Do mbtiﬁ Do, ol Tricemtimm Favus
MOLLER'S ARRANGED DIATOMS.
Xo. PricE,
5573, Blides, with 6 to 13 mens, in Balsam, . ‘ s ‘! . . « 2150
o, e i S o - I o
®ih Do, do. 36tob)  do. g 5 - & & . 480
ok, Do, do.50toB5 doo Z . . 3 & ' . 600
277, Do, do, G3to’80  do. o, % i i v % 3 . TH)
Groups similar to the above may also be had dry-mounted, on o dark

for the Licherkuhn,
38, Diatomaeeen
in four g

Platte, No. 1, contains 302 typical species and varieties, arra
ngles, the classifleation bEi.‘:lgpmnl of Professor A, Gmlmﬁ

Viennn. A printed and bound catalogme is furnished with it, which gives the

nnmes of tha different species, gtating whenee obtained, whether fossil or recent,

in Balsam. Price, in moroeeo case, . .

570, THalomacecn Typen Platte, Xo. 2, containg 100 species, and Is accompanied with a

printed cutalogue.  Mounted in . & %

=, Dintemaceen Typen Piatte, No, 3, 1s similar to No, 2, ot has the name of each Dia-

Imen and namo may be #een at ong
viow, Contning 100 ndividual Distoms, but onlr 8 species.  In moroeeo care,

wEl, Dlalomaeeon Probe Platie, No. 1, is a colleetion of twenty Diafoms, armnped in s

Pugle Mo, and graduated aceordi

Trrlesin, w il oo cpse nidd printed eatale

i, Dintomacecn Proba Platto, No. 2 the sune as

rall-winter or fresh,

o pliotographed beneath

Monnted

it, =0 that

m. Price, with moroees cose,

to their value ns test objects, 1
?;.:,Ei, but mounted dry, . !

13 00

1 Dalsnm,
. G600
« 70
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Division IIl—THE MINERAL KINGDOM.
8889.—Fossil Sections. Each, 75 cents; per dozen, $7.50.

Coat—

Aunstralian.

gmj'lr_n hire, England.

derlysh an

Iy, England.

I.mmh re, England, contain-
ing very rare amd some un-
known fossll plants: Cal-
pilticy alamedepdren,

Ly gillaria,
Btigmn idodendron,
ele, T ols, to §400,

Oldbury, England.

Peny vania.

l:hmr:ﬁ Conl,

White Ceal from Aunstralia,

CorroLITE: from Lyme-Regis.

Frrxt with varions onganie re-
mains, Spicnle, Xanthidise,
Corals, ete.

Fos=11. Boxe, Dinornis gigan-

'Itemi ow Lea-

HES

Do, do. ;ﬁ,‘nmﬂdrm,

Do, doy an (Gunda-
Ioupe),

Do,  do.  Mastodon.

Ino. do. FPrerodactyl

Fossit, Coral, Cladopora.

an:. Frrx, Rhizome,
do.  Epores, In Coal,

Foss11, FORAMIXIFERA in Lime- |
S,

Fossin PALATE of Ray.
Fossit, PyximcvLa (7) in Flint
Foss1t, Toots of Shark,

FossIL “mp from Australia,

- do. California.
L do.  do. India.
Do, do. do. Maiidstone,
England.
Dao. do. do. Btafford,
Eungland.
Do, do. do. West In-
dies, Palm.
Do, do, Behleidenites
l composifus, Et
Thomnmas,
| TeT, Whitby.
LATRENTIAN BERFENTINE con-
taining Eozoon
NoauuLiTic Livestox e, Foun
dl&on of Egyvptian l’yrn.-
QoLITE, Becondary formation,

88p0.—Mineral Sections. Each, 75 cents; per dozen, 87.50.

ignma, [vu;inu.a.'
mgoniie
Asbestos®

Asbestiform Berpentine.®
.ﬁ.ﬂntuﬁnn.'

:Bunlt. ﬂ'm Fingal's Cave®
Do, do. Giant's Cansewny,®

BrecelaMarble from Labrador.® |
Carmara do®

Chaleedony, Comwall, Eng#
ony, Co Eng.

I'olerite,
Feldspar, from Labrador.®
Gneiss *
Granite from Aberdeen.®
Do,  do. Greenland®
o,  do. Vinginia*
ﬁmenrﬂnno fromn Guemsey.®
i W urlm. varions, Germany.
Hel otrope, Bloodstone,
Hornblende,
Hyper=thene, from Labrador.,
Italion Alabaster.®

Lapis Lazull.
Lava from Yesuvins,
Lepsddolie®
Limestone from an Aqueduet.
;:t du. Himnlnyas,
Tw, ‘H calan, from
'ﬁnn:nr, En
Do, Oalitle.Mrom ﬂ.cm
England,
Do, Oalitle, from Nor-|

mandy, France.
Hn'llthltﬂ from Russin®
Mica.*

Mo=s Agnlos, varlons®

Now Hed Hnnd:lunu. Comber-
laml, England.*

01 Red Fan nlnm, Beotland.*

Ohslidinn, Mexioo.

IWy,  Mount Hesln,

T, _dn,  Shnsin,

I,  Vesuvins,
Opaline froa Labrador,

FPilch-stone from Isle of Arran,
Beotland,
Porphyry [rom Cumberland,
Do. Arilticial (Porphy-
ring). ¢

L]
D, shu:!'n'-iug fluid in eavi-
4,

Eatin Spar,®
Belenite, Fibrons®
Eerpenting, Green,

| Ted,
Slag, from Copper farmace.
Ilu. o, Tron ilis,

Sphwerubitic Felsite I:leof Arman
Bialactile from }h,gll_‘ll Cave.
Bun-slone from Norway.,
Hyenile fram Dresden.

Tale, with Manganese crysials

i miliy,
Wavellite from North Carolina®
Zeolite rom Glant's Canseway®

35891.—Chemical Crystals. Each, 50 cents; per dozen, $5.50.

JEsenline®
A,
mi.;.fthllillm,
many (necilles), opagqne.
!.m 1rions Acid{ While Arsenic).
Asparngine.
Berberine, opagque,
Bichromate of 'olash, ®
Binoxalaie Do, "
Eimrtrate of Ammonis.®
e,
Do,
PBoracie Acid®
Borate of Ammonium.®
]Jo. Potash.*

]Il.ﬂ-w

Cadmimn *
mﬁmmo. from  Epanish

Carliiioiati of e 9
Chlormte of !Iuﬂumi*

Do, Polash,
{:lﬂmilxla of Barinm*
n)g: Calinfnm.*

pper R-.hw Crysials,
Cholesterin.*

W:ﬂ:
Margmric.*
Palmitic.*
Bcbacie.®

lJu. Btearic.®

Giokl, ].-rcelpilntul e e,
I:nlj_gu, Lij L

Kinate of Quinia®
Lactate of Zine,
Meconine®

Jfrom Merenrial "iraim.
Hdshﬁm of Ammonium.
Monoxalate of Potassinm.*

Fitrate of C‘obl.lt.'
ilu. Lead.

FPolassinm,*
Klu'n-pmnidn of Sodium.*
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Oxalnte of Ammonia® Hallelne®
Iy, Hoda Silver, arboreseent  oryvinls,
s, Thallinm?* depateuie, ih conis,

Oxide of Lead, irideseent, | Strychnine.

Eugar, froon Beet Root.®
Suprar of Milk.
Sulphate of Ammonis  and

L0 I L
Phloridame®
Tiermio of Ammonin.

Iha, Miresin, Opagie. Migrneszin,®
Patine-eynnide of Amnmoninm | Sulplate of Brucine®
Thor, Trarium.® 1hs, Caddminm,
1ha, Caleionm.® L, Cobalt aud 1otns- |Hulp|
T, Lithium.* sinm * k
Do AMagn e - | Sulphate of Copper.® |
sfum. T, Copper amd Mag- |
Fatino-cyanide of Polassiom.® nesinm.*
Do, Etrontinm* | Sulphate of Copper and Potas.
Iro, trium.® sum.*
Prussiato of Potash.® Sulphate of Lime*
Pyrogallic Acld*

]

| Bl gl o

JAMEH W. QUEEN & o0, PITLADELPITA,

Hulghanto of Tde iy
’I|:?l||‘i;_l-l‘l " I..:fl oving IR

Bl gikimto ol 1,-k1|r-=1mn
f Slekal wid Polas

wlipm,*
Snlphate of Biryehning
1 b, Tl
This, FATTIOL
Syt eynnbde of Potasdnim*
Bulphinr
yret of Tron, for Lislsgs
uhin.
Tartarie Ackhl®
Tartrate of Lime®
LA il v lng i
fald.* 75 conis,
Tartrato of Potasslim*
. Thedlom and Polas
slum,

Division IV.—ARTIFICIAL MICROSCOPIC OBJECTS.

3898, —Micro-Photographs. Each, 50 cents; per dozen, §5.00.

Apallo and Daphne. MaBnuf North America,
Balmoral Castle, . United States,
Emkﬁxom, ﬁﬂ(ﬁ?"‘- Melrose Abbey.
ue Grotto x

Cepialn Reseg B Narrciai Waterall
Cupid anil Psyche. Origin of Species mude Easy.
l-‘il?:*gl's {h\::.m Planet Jupiter, Belts and
Gengsls, Chap, T. (New Version, | 4 et Saturn Ringsand Yoo

after 5 T, i ns
Gray's Elers. | President Linmlﬁs and Ten
Group of Elephants, from life. Union Statesmen.
Hagar amnid Isenmm Prramid of Ghizeh.
I{mnll:fﬂss sﬂnl!lnqus'. E{g;nliﬂ’ of 'l?: Declaration of

o nee.
Hebdof Christ. Slave Trafic on ihe Coast of
Hindoo Maosque, Afriea,
Jﬁ'“ﬁdfh“ s Song of the Shirt.
i, T 4111

Lincoln !::n%drnl. intetior, %’Eﬁﬁ%@ the Cross.
Maln Building, Centennial Ex- Th '-fﬁ

hibition. e Crucifixion (M Angelo).

The Declaration of w

ence, LW,
The Horso Falr( Tosa Bonlicnr)
T]J.'E%:LHH]IIII Ténves, L0 womdag
o s, -

Do, do, Two Phases,

and Gihbous, 75 cla

The Proposal,

Thie Bermon on the Monnt. T,

The El.l‘!IIth Bea DBubble (Ios
rili).

The Ten Commandments,

Tha Three Graees,

The Yam of the Naney Bell,

Title-page of Prnch.

Tin Porimit Mal Paye,

Una and the Lion.

View in Norway,
York Minster.,

MICROSCOPIC RULINGE.

o000, MopERT'S TesT-PLATE of 10 Bands; on glass elip, 3 by 1, in Momecn Case,

& 00

This standard Test consists of & serles of nineteen bands, each band Lelng com vl of fing
Hnes, which divide it into e?ua! spaces of from abont 1-11,000 of an incl in the fir Bl ) G
1-112000 of an inch in the nineteenth. See Dr. Carponter’s “ Microscope and s Revelatlons
Fifth Edition, page 200,

20907, FAoLIT's TET-PLATE of 12 Bands, from 1-10.000 to 1-12000 of an nch, . . Einm

2 Do, s, 11 do. do. 1-200 (0 1-60000 s, . i 1

Do, o, 6 do. do. 1-1.000 o 1-0060 i . g B 1)

0L Do o, 8 do,  do. 1-200  to 1-30000 do, % A4 i

Sﬁ, T, o £ do. do. 1-200  fo 1-20.00K do, . i . i
. Du, o, 19 Ao, doe 1-100  to 1-6,000 00w il et e dagagpread

mately 2,540 (o 152,400 per inch), . : : z - 14 i

*os, 3001 Lo 5005 may be furnished

of Prof. W. A. Hogers's malke, IF preferrod,

For list of Staze Mlerometers, which are Microseopic Avcessories rather hio Miorosugi Ul

Jocts, pee page M
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CHEAP EDUCATIONAL OBJECTS,

The tses and pleasura of o Microseopo aro greally Increased by linving at hand a ecolleetlon
o woll-mounted speclmens, since, however desimble it may be to prepare ong's own objects, or
o windy the sume without any speeial preparation, thore sre thousands of highly Interesting
il [nstretive objects which cannot he obtained in the raw state (if we Ty #6 express it) by
Byury ono, or at & moment's notiee, when needed. The unavoidably high price of the finest
propmmilons has long been o serious hindranes (o many who would gladly possess a compre-
hanalve eollection, but find the cost a serious tax upon their poeckels.

i onder to meet this want, we, some years sinee, Introdueed our “Cheap Educational * series
il olijouts, which at onee met with universal favor, and the demand for which lias steadily
i rown undll it taxes all our ability to meet the same, These objects are all clean and excellent
ppectmens of thelr various classes, embrace an endless variety of animal, vegotable and inscct
wilijects, dintoms, minerals, metals, ete., and are guaranteed to be correetly named, & matter of
proat lmporianee for educational purposes. The Microseope having become an indispensable ad-
lunet to every well-regulated sehool, it follows that the specimens shown the scholar should Te
posia] nndd relinble ones,

Wa divide these objects into two series or elasses, The firs!, or Schoal Series, are mounted on

‘Wides measuring 23¢ by 3 inches, and are best suited to the smaller and eheaper kinds of Micro-
reopes, which have not suflicient sfage room to allow of the larger slides being eonveniently used,
Tl pecond, or Studeni’s Series, are mounted on slides measuring 3 by 1 inches, the same size as the
miak expensive objects. This series is more extended in variety than the former, eontaining
many large insect, vegetable, polariscope and opaque specimens which eannot be mounted on
(e smaller glides. The quality of the specimens is the same in both series, which are cata-
logued as follows:

2. Behool Series of Educational Objects, on slides 23¢ by 3{ inches, in neat rack boxes,
cach eontaining one dozen specimens, " : . . . . 20

Bingle slide, . . . . . - . - ; : : 2
s, Student’s Series of Educational Objects, on glides 8 by 1 inches, in neat rack boxes,
containing one dozen specim . . . i . . - « 200

Hindﬂm - - e - . - - [ - . . 5
Assortment of six dozen, in mahogany case, with lock (3508), . i . 200
Wkl French Educational Objeets, 235 by 3, good objects but not equal in quality to
w012; per dozen . . - . . . . £ . . 125
Eingle slide, . . s . - - - " . i 15
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BOOKS ON OPTICS AND OPTICAL INSTRUMENTS.

Wi

PrICK;

2995, Ay, A. Geometrical Optics, . . e WL 25

3926, Beark, Lioxes 8. How to Work with the Microscope. New Edition
is mow ready, - - ] 2 3 - . . k :
2097. BEALE, LioxeL 8. The Microscope in Medicine. Fourth Edition. 550
pages, with nearly G00 engravings, . o - v b, TNy
3998, Beank, LioxeL 8. On Kidney Diseases, Urinary Deposits and Calen-
lous Disorders. With full Directions for the Chemical and Microscop-
ical Analysis of the Urine in Health and Discase. Third Edition. 70
plates, 415 figures, copied from nature. Octave, . . . . .
3020, BrewsTen, Sig Davin. A Treatise on Optics. Edition of 1853, 520

pages, fully illustrated, .+ . . . . . = c -
3930. Brewsrer, St Davip. The Kaleidoscope ; its History, Theory and
Construetion, . . ; 3 .

3931. BreEwsTer, Sm DAviD. The Stercoscope; its History, Theory and
Construction, . - . " . 5 - -
2739, CamrextER, WiLrtax B. The Microscope and its
edition in preparation).
2923, CrAnkE, L. Laxe.  Objects for the Microscope. Third Edition, with 8
eolored plates and numerons woold-cutz. 250 pages, . : i %
3034, Cooxs, M. C. 1000 Objects for the Microscope, with 400 engraving®, .
3035, Cooxr, M. C.  Microscopie Fungi: an Introduction to the Sindy of
Rust, Smut, Mildew and Mould. Tllustrated by nearly 300 figures,
P T, W L M ot P P el I 5o L T S
3936. Davies, Troaas, The Preparation and Mounting of Microscopiec Ob-
sects, Chnienis:—Apparatus to Prepare and Mount Objects Dry;
i[mming in Canada Balsam ; Preservative Liguids, cte., particularly
where Cells are used; Sections and How to Cut Them, with some
Jtemarks on Dissection; Injection ; Miscellancous. New Edition. 1
vol, 12mo, . . . . ' . dl . el AT
2037, DrscnaNeL, A. Privar.  Elementary Treatise on Optics (forming one
of the volumes of his Treatise on Natural Philosophy). 8ve, limp
cloth, . . Sy a g - kSRR i : B
3038, Dick, Tmostas. The Telescope and Microscope. 192 pages, . .
3930, Epwarps, JonsstoN Axp Surri.  Practical Directions for Collecting,
Preserving, Transporting, Preparing and Mounting Diatoms ; consist-
ing of Three Separate Papers, by A. Mead Edwards, Christopher
Jolmston and Hamilton L. Smith. 12mo, cloth, . . ST
3040, ¥Fury, Herseicn. The Microscope and Microscopical Technology. A
Text-hook for Physicians and Students, Translated from the German
and edited by George R. Cutter, M.D., Clinical Assistant to the New
York Eye and Ear Infirmary. Illustrated by 543 engravings on wood,
and mmninini the price-lists of the principal Mieroscope-makers of
Furope and America. From the Fourth German Edition. In one
handsome Svo vol,, bound in extra ¢loth, . . o ; .
2041, Gossw, Purar Hexry. Evenings at the Microscope; or, Researches
amone the Minuter Organs and Forms of Animal Life. Thick 12mo.
Wusteated, . : . . . . . . : & . a
ant Griveren, J. W.  Elementary Text-book of the Microscope, with a
Description of the Methods of Preparing and Mounting Objects, ete.
With 12 cols el ]l‘i‘lte:!-. 451 ﬁgﬂl‘ﬁﬁ_, " . . 0 . . .
8043, Maney Asp Brows. THistologieal Demonstrations of Microscopic
Auiomy,  Profusely illusirated.  Last London Edition, « . .

Revelations, (New

LY
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1 50

300

&6 06
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2044, Hoao, Jasss. The Microscope; its History, Construction and Appli-
cation. Being a familiar Introduction to the Use of the lnsirument
and the Study of Microscopical Science, with Direetions for Collect-
ing, Preserving and Mounting Objects. Illustrated with upwards of
500 engravings and colored illustrations. 750 pugus. Scw:ut Edition.

Londoen, 1869, . . . S
3045. How 10 L‘nom:ﬁ A MILnnﬁmrx. Bv a Demnml.rum l.cmdm. By,
paper, . %

3046, LaxkesTen, Fmﬂ..\. ]Ia!f hmmmththalhﬂmmpn, bumgn Pnpulnr
Guide to its Use. New Fdition. Profusely illustrated, .
. Looys, Av¥rep L. Treatise on Physical Dmgnmuus Illmdmml |n
the Microscope, .

3048, McDoxawp, J.D. A (muli: tu ihe Hlnmplml ]:.xammn!mu ni'Dnnk-
ing Water. With 24 plates. 1 vol, 8vo, . . .

3040, Mapsi, Svrvester, Section-entting; a practical Gmﬂt.- to t.'he Pn:p'lm-
tion and Mounting of Sections for the Microseope, special prominence
heing given to the subject of Animal Sections. American hhtmn,
1870, 12mo, cloth, . i

2050, Maurix, Jonx T, A Manual nflllmmpml[mﬁng, pmfmlr llluu-
trated with wood-ents anid drawings on stone,

3051, Micnosrarime Diertosany. A Guide to the Enminnumnndlnvem-

tion of the Strocture and Luiuru- of Lhcrumpw Ohj By J.

V. Girifliths and A rthur Henfrey. ﬁm by 48 plates
andl over 00 wood engravings, Thml lition. I.nmlun, Wik, 5

2052, Nave, Jomasx. Handy-Book to the Collection and Preparation of Fresh-
Water and Marine Algm, Dintoms, Desmids, Fungi, Lichens, Mosses
anidl other of the Lower Cryptogamin,  Translates Inr Rev. W. W,
Spicer, AM. London, 1869. 1 vol,16mo, . . . . . .

8955, Pankixszox, 8. A Treatise on Opties. 1 vol, 12mo, . . i

3054, Prrierax, J. Le Microscope, Son Emplul el ses 4\]1lﬂtmhum. 1
plates and 278 wood engravings, Paris, 1876. 1 vol, Svo. Paper, .

8055, s, Jonx. Practieal Tints on the Selection and Use of the Micro-
peope. ( New edition preparing).

8956, Procron, Ricmarp A, Half-hours with thrr-'l"t.-lw.-utm|l-t;-+ With numerous

'i—".

illusteations on stone and wood, . o
3057, Rionanpsox, J. G, Hand-Book of }Iﬁllml. Mu-ﬂmp- -ﬂ} ’ll'-l.-:trn-
'Ilul'ul, A .

30574, Hoss, A\'nnuw_ Tlm- lhcm-n wes bein ﬂm ‘\I’lll"Iﬂ u:tnnlultul to the
“ Pesny Cyclopedia™  Fully i lunl-rnmf 18mo, cloth, . . .

3058, Rurnerronn, Winniast Outlinesof Practical Histology. 1 vol., 12mo,

3059, Seuarer, Epwarp Aupert. A Course of Pructien]l Histology., Deing
an Introduction to the Use of the Microscope.  Philadelphia, 1877,

5060, Brark, Hesey J. Marvels of Pond Life. Second Edition. With
eolored plates and numerous wood-cuts, . . ow e

3961, Svrvork, W.T. On Microscopical Mani mlat:mt. ang the sulject-
matter of a Course of Lectures delivered hefore the Quekett Miero-
seopieal Club.  With 49 engravings and 7 lithographs, .

(2, Woon, J. . Common Objects of the Microseope. Wll.h up“nill- b‘l'

400 illustrations, prinhad COMOTR =~ sl e

3063, Wyrng, J. . The Microscopist; a Manual of :mm v and Com-
pendium of the Microscopie Sciences, Micro-Mineralogy ficro-Chem-
istey, Bmlurry, Histology and Pathological Histology. S bhind Edition.
ilg-:;ntu-n greatly enlarged. 205 illustrations, Philadelphia,

iy - a - . - " - - - - W - -
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CLINICAL THERMOMETERS.

The normal temperature of the homan bo&i', at completely sheltered parts of its
surfuce, amounts to 98°4° FARR. or a few fenths more or less: and a rising above
905" FATR., or a depression below 97-3° FARR., are sure signs of some kinds of dis-
cnse, if such increase or depression is persistent.

I'hé average temperature of the trunk of the body in the Tropies is nearly one de-
gree higher than in temperate regions.

The increase of temperature above 99° FAne., as measured by the Thermomeler, i3
the best indez of the amount of fever present in any disease.

The temperature of the body in disease, is much more readily and rapidly influen-
eed than either the pulse or respiration.

The co-relation of the pulse respiration and temperature, iz of the nimost impor-
tance to be known in many diseases, For example, in pneumonia, if the mean of the
temperature iz not above 104° Famr,, and that of the pulse iz not above 120 in a
minute, and the mean of the respirations not over 40 in the same time, the case must
be considered a slight one; and if the patient is otherwise healthy, he will sorely
begin to get well in from eight to twelve days, without any medical treatment beyont
attention to diet and rest.

Fach discase which runs a definite course (e. g., scarlet fever, meusles, small por, iyphous
fever, typhoid fever, rhewmatism, acule phthisis, and the like) has a characteristic and
distinetive range of temperature.

CLINICAL THERMOMETERS, (Self-registering.)

With patent constricted tube, entirel conting the union of index and column
of Mercury.

CristcAn, THERMOMETER, (3} in, 4 in.. 5in. and 6 in.) in lined boxwood

or ebony . 5 . . . i . . 52 50
CLINICAL OMETER, in German Silver case, . - 2 iy E
CrINIcAL THERMOMETER, in ivory case, . # . - . 4
Crixican, THERMOMETER, in ebonite case, . . . . . 400
CrivicAnL THERMOMETER, (3 in.), in square or rou end, boxwood case, 4 50
Criwicar TuErmoMETER, (4 in.i, in alumininm gold, engine-turned, or

fluted case, : y . ~ i 3 ; : . 400
Crivioan THERMOMETER, (5 in.) do. do. do. 4 50
Crivican TuerMoMETER. (3} in), silver case, . - - . 500
Crivicat THERMOMETER, (4 in.}, silver case : . . . %
CrLixICAL THERMOMETER, (3} in., 4 in.,or B ainu.:l, in D, HittArp's round

sliding pocket case, silver plated, ; : : - i . &E0
CrLixicAn THERMOMETER, (4 in.), aluminium zold case, engine-turned or

fluted, npimll;‘ propelled. . : . 5 5 . . 625
CLINICAL THERMOMETER, (6 in.) curved tube, ivory scale, seli-registering,

in morocco ¢ase, . - s . % : - . . 300
CLINICAL THERMOMETER, (5 in.) straight tube, ivory scale, not registering,

in morocco case, . . . F ’ v : . . 225

HYGROMETERS.

These insirnments are employed for estimating the amount of moisture in the air.
In our climate the amount of aqueous vapour held in suspension is very variable,
This fact has important bearings on many branches of industry, as also on the hygie-
nie gualitics of llhe atmosphere. The consideration that a certain amount of moist-
ure in the air is necessary to the continuance of health, will suggest the imporiance
of maintaining that due proportion in the atmosphere of sick rooms, where ihe ar-
tificinl heat so injudicionsly need, often disturbs the healthful hygrometric condition
of the air. The medical profession should enforee, as far as lies in their power, the
use of this simple and cffective instrument, which gives indications so important to
the comfort of the patient,

Mason's Hyaromerer, boxwood seales, . . - . §4 B0

Masox's Hyaromerin, opal glass seales, in white japanned metal ense, . 5 0

Masox's Hyanoseres, incorrodible porceliin seales, on Mahoguny or onk
board, divided and ﬂgumll on (e seales, . . . . v D00



JAMES W. QUEEN & CO.; PIIILADELPHIA, 17h

Masox's HYGROMETER, inmrrodih];iwmlnin scales, on mahogany or onk
board, tubes engine divided on stem, and figured on the seales, g . 10 00

Masox's HyerOMETER, best stan-:im:l, inuormdibiigominin seales, on ma-
hogany or oak board, tubes engine divided on stem figured on the seales;

1 size, very superior, i . . . X .

%ﬂ riic HygroMETER. In this instroment the relative humidity
dew point, and absolute amount, are indicated by a dial and index hand, and
can be read at a glance as readily and correctly as the indications of an ordi-
nary thermometer, . . . . . - . . 15 00

17 50

URINOMETERS.

The Urinometer indieates the d ure of urine from its healthy, normal standard.
Omne side of the seale is marked with d and the reverse side with the following
letters :—W ﬂlmwinﬁ_ the point at which the instrument rests when immersed in pure
water; IT, the point for healthy, normal urine; 8, indicating an increase of strength,
or specifie gravity, but a diminution of health; the lest division showing the point
at which the disorder known as “ Diabetes” has set in, its progress is indi
the instroment foating at lower divisions of the scale,

UrixoMrerer, in pull-off paper case, - - . $125
URIXoMETEL, in Imll-oﬂ'}mper case, with jar, i ¥ : & 2 00
Unmsomeres, in pull-off leather case, with graduated jar, . 5 3 3 00
Unisomerer, in pull-off leather ease, with graduated jar and thermometer, a5 00

Hioks' Parest UnixoMeTER is an elegant and superior form of instroment
which is figured and divided in black on the white enamel stem itself, thus
avoiding all errors arising from shifting of scale, as with paper and ivory;
corrosion, ns wilh metal, or alteration of form as with vuleanite. In pull-oﬁ‘
leather case, 5 . s : . . . : P

Unixosisren, ivory scale and graduated trial glass, in double pull-off leather Sk
m'ﬁ’mmm-rau. ivory scale, graduated trial glass, and test papers in hinged
morocco case, with snap, . 3 : . . : . . 450

UnixomereR, &c., same as preceding, ivory scale and Thermometer, . 650

Uninany Canixer, containing Urinometer, Thermometer, spirit lamp, two
small boltles, test tubes, pipette, graduated trial glass and test pa ; . 900

Urixary CAnixer, containing Urinometer, nated trial glass, Ther-
momuter, a?iril. lamp, three small bottles, test tubes, pipeite and test papers, 10 50

HianrLey's UmiNAry CArxeT, containing Urinometer, graduated trial
glass, Thermometer, spirit lamp, three cat glass bottles, test tubes, pipette and

Bmil..n’s UnixouMeTER CLINICAL CABINET, containing ivory seale Urinom-
eter in pull-ofl’ leather case, graduated glass trial jar, glass pipette, test tubes,
stirring rods, watch glasses, strips of flmz thin microscope glass covers, glass
:Plrit amp, test papers, test tube holder, divisions for seven improved capped

ropping bottles, to contain acetic acid, nitric acid, ammonia, potash, barytie
nitrate, argentic mitrate and ammoniacal oxalate, ; y - .

3 00

15 00
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ANEROID BAROMETERS.

Pocket Aneroid Barometers, with silvered enamelled Dials, in moroceo cases.

No,

1118. Plain Pocket Aneroid, ﬁ inches dismeter, . k . 3 4 ;
1119. Da. do. do. . = i » i 2
1120, Do. do. 13 do. wilth Thermometer, . .
1121. Do, da. 2 da, do. . a
1122, Do. dao. 1 do. open face, with Thermom.,
1123. Da. do. 2 do. do. do.

Mountain Aneroid Barometers, compensated for Temperature, with
gilvered Dials, in moroceo cases,
1125. Pocket Aneroid, 13 inches diameter, with Altitude Seale to 8000 feet,
1126, Pocket Anereid, li inches diameter, with Aliitude Seale to 8000 feet,
with Raized Ring and Thermometer, ] : : - ; :
1127. Pocket Aneroid, 2} inches diameter, with Altitude Seule to 8000 feet,
1128, TPocket Anercid, 2} inches diameter, with Altitude Seale to S000 feet,
with Eaizsed Ring and Thermometer, ; : L : . Z
1129, Pocket Aneroid, ilzii“hm diameter, Altitude Seale to 15,000 feet,
1

1130. Do. do. do. do. do. .
1131. Do. do. Raised Ring and Altitude Heale

to 20,000 feel, . . : a i : 7 : ; x
1132. Pocket Aneroid, 2} inches diameter, Altitude Seale to 20,000 fect,
These Barometers are carefully tested under the receiver of an air-
pump before shipment.

1133. The Aneroid Barometer; How to DBuy and How to Use it, with Alti-
tude Tables, . . . W el Ee g
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Sf | Fed || 28 | BEE | 2 BEE | = | D | g | EE
= =%2 || = 283 = 228 | 2 = = 204
. in. i 3 in. | fx. in. ft. in. fi. in.

0 | 31-000 || 2400 | 28-387 || 4800 | 25-u94 || 7200 | 23-803 QGO0 | 21-797
50 | 80-043 || 2450 | 288335 || 4850 | 25-947 || 7250 | 23-760 a6o0 | 21-767
100 | 20-836 || 2300 | 25-283 || 4000 | 25-890 || 7300 | 23-716 9700 | 21-717
150 | 80-880 || 2550 | 28-231 | 4050 | 25-252 || 78560 | 23-673 750 | 21-677
200 | 30778 || 2600 | 28-180 | 5000 | 25-804 || 7400 | 23-629 9500 | 21-638
250 | 80-717 || 2650 | 28-128 || 5050 | 25-757 || 7460 | 23-586 98450 | 21-508
300 | 30-601 || 2700 | 28-076 (| 5100 | 25-710 || T 23-548 0000 | 21-568
350 | 30-604 || 2750 | 28-025 || 5150 | 25-G68 || 7580 | 23-500 9850 | 21-519
400 | 30-548 || 2500 | 27-973 || 5200 | 25-616 || 7600 | 28-457 || 10000 | 21-479
450 | 830-492 || 2850 | 27-022 || 5250 | 25-569 || 7650 | 23-414 || 10050 | 21-440
500 | 30-430 || 2900 | 27-871 || £200 | 25-522 || 77 28:871 || 10100 | 21-401
050 | B0-381 || 2950 | 27-820 || 5350 | 25-475 || 7750 | 23-828 || 10150 | 21-261
G600 | 20-323 || 3000 | 27-769 || 5400 | 25-428 || TBOO | 23-285 || 10200 | 21-822
G50 | 30-269 || 2050 | 27-718 || 5450 | 25-882 || 7860 | 23242 || 10250 | 21-283
T00 | 30-214 || 3100 | 27-667 || 5300 | 25-335 || 7000 | 23-200 || 10800 | 21-244
790 | 20-159 (| 3150 | 27.6106 || 6550 | 25-289 || 7950 | 28-167 || 10850 | 21-205
800 | 30-103 || 3200 | 27-566 || AGOO | 25-242 || 2000 | 23-115 || 10400 | 21-166
850 | 30-0M8 || 3250 | 27-515 || KGR0 | 25-19G || 8050 | 23-072 || 10450 | ©1-128
D00 | 20-003 Il #3200 | 27-465 || 5700 | 25-150 || 8100 | 23-0%0 || 10500 | 21-08%
050 | 20-038 || 8330 | 27415 || 5750 | 25-104 || 8150 | 22-988 || 10550 | 21-050

1000 | 20-853 || 3100 | 27-304 || 5800 | 25-0568 || £200 | 22-046 || 10600 | 21-012
1050 | 29-828 || 3430 | 27-314 || 5830 | 25-012 || 8250 | 22-004 || 10650 | 20-973
1100 | 20-774 || 3500 | 27264 || 5900 | 24-966 || 8300 | 22-802 || 10700 | 20-935
1150 | 29-719 || 8550 | 27-214 || 5050 | 24-920 || 2350 | 22-820 || 10750 | 20-896
1200 | 29-665 || 2600 | 27-164 || 6000 | 24-875 || 8400 | 22.778 || 10800 | 20-858
1250 | 29-610 || 36230 | 27-115 || 6050 | 24-829 || 8450 | 22786 || 10850 | 20-820
1800 | 29-65G || 3500 | 27-065 || G100 | 24-784 || 8500 | 22.695 || 10000 | 20-T82
1860 | 29-502 || 3760 | 274015 || G160 | 24-738 | B350 | 22-653 || 10950 | 20-744
1404 | 2948 || 3800 | 26-066 || 6200 | 24-608 i 8600 | 22611 || 11000 | 20-T06
1450 | 20-394 || 8850 | 26916 || G250 | 24-648 || 8650 | 22-570 (| 11050 | 20-G68
1600 | 29340 | S000 | 26-867 || 6300 | 24-602 || 8700 | 22-520 || 11100 | 20-G30
1660 | 29-28G || 3950 | 26-818 || 6350 | 24-567 || 8750 | 22-487 (| 11150 | 20-592
1604 | 29233 i 4000 | 26-769 || 6400 | 24-612 || 8200 | 22 446 || 11200 | 20-564
1650 | 29179 || 4050 | 20-720 || 6450 | 24-467 || 8850 | 224056 || 11250 | 20-517
1700 | 26-126 || 4100 | 26-G71 || 6500 | 24-423 || BO00 | 22804 || 11200 | 20-479
1750 | 20-072 || 4150 | 26-622 || 6550 | 24-878 || £OG0 | 22-328 || 112560 | 20-441
1800 | 20-019 || 4200 | 26-573 || GGOO | 24-333 || D000 | 22282 || 11400 | 20-404
1850 | 28-06G || 4250 | 26-524 || G650 | 24-288 || D050 | 22-2471 || 11450 | 20-867
1000 | 23-013 || 4300 | 26-476 || 6700 | 24-244 || V100 | 22200 || 11500 | 20-829
1050 | 28-860 || 4350 | 26-427 || 6750 | 24-200 || 9150 | 22-160 || 11650 | 20-292
2000 | 28807 l 4400 | 26-379 || 6800 | 24-1565 || 9200 | 22-11D || 11GOO | 20-255
20560 | 28-764 || 4450 | 26-330 || G6RS0 | 24-111 || D250 | 22-079 || 11650 | 20-218
2100 | 28-701 || 4500 | 26-282 (| G000 | 24-067 || 0200 | 22028 || 11700 | 20-181
2150 | 2B-649 | 46560 | 26-284 || 6050 | 24-023 || D450 | 21-998 |1 11750 | 20-144
2200 | 28-596 || 4600 | 26-186 || 7000 | 23079 || 9400 | 21-957 || 11800 | 20-107
2260 | 28-44 || 4050 | 26188 || T050 | 229285 || 0450 | 21917 || 11850 | 20-070 §
2300 | 284091 || 4700 | 28-090 || TIOO0 | 23-801 || 9300 | 21-877 || 11900 | 20-033
2360 | 28-459 || 4700 | 26-042 || TI60 | 23-847 || 9560 | 21-837 || 11960 | 19996
2400 | 28-387 || 4800 | 25-904 || 7200 | 23-203 || 0G00 | 21-707 || 12000 10-059 I
== —
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