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NOTICE

Having the largest and best assorted stock of Mathematical, Optical, and
Philosophical Instruments, both of foreign and domestic manufacture, in the
United States, we are enabled to offer unequalled facilities and inducements
to intending purchasers.

In ordering Instruments and materials from this Catalogue, it is merely
necessary to state the edition and the trade numbers of the articles. Al for-
mer editions are superseded by this one.

All Instruments and materials sold by us are warranted perfect for the
purposes intended; and if not found so upon receipt, should be returned and
exchanged for others.

TERMS CASH

The prices throughout the Catalogue will be strictly adhered to.

When no satisfactory Philadelphia or New York reference is given by
the party ordering the goods, the money should accompany the order; but
where it does not (either from want of confidence or other cause), the goods
will be forwarded by express, with bill, C. O. D. (collect on delivery), pro-
vided a remittance equal to ome-third the total amount of the order is sent
with it.

No order for a less amoynt than Five Dollars will be sent C. O. D.

The Express Company’s charge for collecting and returning the money
on C. O. D. bills must be paid by the party ordering the goods.

The safest and most economical method of remitting money is by Bank
Draft or Post-Office Order, made payable to us. Where neither of these can
be procured, United States or National Bank Notes, or Postage Stamps, can
be sent by express with safety, the sender prepaying the express charges.

Goods ordered to be sent by mail must be prepaid, and the return postage
or freight included in the remittance.

Packing-boxes will be charged for at reasonable prices, and all goods will
be packed with the utmost care; but no responsibility will be assumed by us,
for breakage or other damage, ofter a package leaves our premises, except
upon special contract.

IMPORTING INSTRUMENTS FREE OF DUTY

By authority of Act of Congress, June 22, 1874, all Colleges, Schools,
Literary, Scientific, or Religious Societies of the United States, are permitted
to import, free of duty, Books, Charts, Engravings, and Instruments to be
used in connection with the educational exercises of the institution for which
they are ordered.

We shall be pleased to receive orders for instruments to be imported
under this Act, and on application we will give estimates and instructions for
proposed orders to be thus imported from ‘any foreign country. The present
duty on books and engravings is twenty-five per cent. ad wvalorem, while in-
struments are assessed according to the component material of greatest value.
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PREFACE TO FIRST EDITION.

The growing importance of Meteorology as a science, the increasing extent
to which 1t is practically applied, and the many departments of science znd the
arts in which meteoroiogical instruments are cmployed, have induced us to
give special attention to instruments of this class. In the catalogue which is
now presented to the public, every meteorological instrument of practical value,
from the simple household thermometer to the more costly standard thermom-
eters and barometers will be found described.

The importance now attached by the medical profession to the indications of
the CrLivicAr THERMOMETER has impelled us to the production and selection of
thermometers whose performance is nearly perfect, and which are far superior
to the ordinary clinical thermometers now sold so largely throughout the
gountry.

In our TuERMOMETER FACTORY are made every kind ard grade of thermom-
eters from the accurate and finely divided instrument for the work of the
laboratory divided into ¢ of one degree to the ordinary thermometer seen in
gvery household.

Our ANEROID BAROMETERS, for altitude, made with special reference to their
use by Engineers and Surveyors, are extremely seusitive and accurate, andthe
results obtai ed with them,in skilled hands, are wonderful examples of the
perfection to which these instruments have been brought.

Our stock of STANDARD MERCURIAL BAROMETERS is now very large and com-
plete, comprising examples of the best American and European forms.

. Particular attention is given to ANEMOMETERS, for mines, for testing and
adjusting which we have a special apparatus, and to MiNERS’ SAFETY Lamps, for
which we Lhave arrangements with the best English makers.

The attention of chemists, manufacturers and others requiring HYDROMETERS
and other instruments, for the determination of Specific Gravity, of accurate
construction, is called to our stock of these instruments. Our very accurate
Baumé Hydrometers, with a partial scale, divided to 3ths, will be found very
useful,

Within the limited space at our disposal for this purpose, in this catalogue,
we have endeavored to give such explanations of the various instruments, and
such instructions for their use, as might be of service to purchasers. and hzwe
aaded various tables and formule, which will be found of value.

PREFACE TO FIFTEENTH EDITION.

Since publishing the first edition of this catalogue the use of the thermometer in
manufacturing processes has so greatly increased that we have found it impossible
to classify under a distinct head, every kind of thermometer used for special purposes.
We therefore solicit correspondence in reference to THERMOMETERS AND PYROM-
®TERS for specific uses and shall be glad to suggest the form, in our judgment best
adapted for special work.

. QUEEN & CO., INCORPORATED.
JANUARY, 1905.
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THE THERMOMETER.

This universally-known instrument, the name of which, from the Greek thermo
“heat,” and metron “ measure,” indicates its use as a measure of temperature, was
probably first suggested by Cornelins Drebel, a Hollander, who, about the year 1630,
proposed a method of noting variations of temperature by means of a glass bulb, with
a small elongated stem, which was dipped into a liquid;; as the air became heated,
the liquid was depressed, a decrease of temperature causing a corresponding elevation,
This instrument, from which the air thermometer originated, was, however, too large
in size and too delicate for ordinary purposes. Boyle effected a great improvement
by using alcohol in a closed tube, to which a scale was attached, and Sir Isaac New-
ton, taking advantage of the fact that the freezing and boiling-points of water furnish
two fixed temperatures, divided the intermediate range into equal parts, thus giving
the thermometer, substantially, its modern form.

The use of mercury, which possesses many advantages for thermometric purposes,
was first suggested by Réaumur. Mercury has a wide range of liquidity, boils at a
very high temperature, has a very equal rate of expansion, and can be obtained in a
state of great parity. As, however, mercury freezes at a temperature of alittle under
—40° F, for very low temperatures alcohol is usually employed, that liquid never
having been known to freeze.

The Thermometer, as usually made, consists of a long, glass tube, of small bore,
closed at the end and blown into a bulb, which is filled with mercury or alcohol.
The variations of temperature are measured by the expansion and contraction of the
fluid in the tube, which is graduated and divided into degrees. There are, unfor-
tunately, three different svstems of graduation inuse. In English-speaking countries,
the scale employed is that introduced by Fahrenheit, in 1720. In this, the freezing-
point is 32°, the zero being arbitrarily fixed at 32° below the freezing-point, and the
range between that and the boiling-point of water being divided into 180 degrees—
the point at which water boils at sea-level and under a barometric pressure of 30
inches, being 212°.  For temperatures below zero, minus signs are used, thus, —3°
—5°. In the scale suggested by Réaumur, and still largely in use in Russia and Ger-
many, the space between the freezing and hoiling-points is divided into 80° ; the point
at which ice melts being 0°, and that at which water boils, under normal conditions.
being 80 degrees.

In the Centigrade Thermometer, introduced by Celsius, in 1742, and now univer-
sally used for scientific purposes, the range between the fixed points is divided inte
100 degrees.

The degrees indicating the freezing-point, the intermediate range and the boiling-
point, are as follows:

Freezing-point. Range. Boiling-point.
Fahrenheit (F.), . . . . . 3%01) 180§ 21%‘?
Réaumur (R.), . . . . . . 0° 80° 80°
Centigrade (C.), . . . . . . 0° 100° 100°

The three scales can be readily converted into each other by the following rules:

To reduce Fahrenheit readings te Centigrade, subtract 82° and multiply the
remainder by 3. . )

To reduce Fahrenheit readings to Réaumur, subtract 32° ana multiply the
remainder by 4.

To reduce Centigrade readings to Fahrenheit, multiply by £ and add 32°,

To reduce Réaumur degrees to Fahrenheit, multiply by ¢ and add 32°.

To reduce Centigrade to Réaumur, multiply by £.

To reduce Réaumur to Centigrade, multiply by &.
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Thermometers for General Use.

Japanned Tin-Case Thermometers,

Common Grade.

These thermometers are made for three ranges of tempera-
ture, viz: The ordinary scale, from about 40° below zero to ~
‘140° above ; the water boils scale, from zero to 220°, and the
high range scale, from 20° to 270°. Fig. 1.

In ordering designate which range is desired.

12000. 7 inch Thermometer, . . . . . . . $ 15
12001. 8 Ll 20
12002. 10 ‘¢ Ll e e 25

12003. 12 G e e 50

Japanned Tin-Case Thermometers,
Standard Grade.

These thermometers are made from seasoned lens tubes, with g
extra heavy cases and scales. Their accuracy is guaranteed.
Made for two ranges of temperature, viz: The ordinary scale, [

|3
from 20° below zero to 120° graduated in single degrees, and the

water boils scale, from 20° to 220°. Fig. 2. ‘1
Special ranges may be made to order. \

12017. 8inch Thermometer, . . .+« + v v o v oo e e ¢
12018. 10 ¢ e e e e e e e e e e e
12019, 12 ¢ L

Nore—The standard grade may be had with the black scale with white
figures and graduations without additional cost. Red spirit tubes instead of
mercury may also be had in the standard grade.
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Storm (Glasses or 'Cottage Barometers.

12020 12025 12022

The Chemical Storm Glass has been in use for over a century, its invention
being attributed to an Italian sailor. It consists of a glass tube, containing a
mixture of camphor, nitre, sal-ammoniac, alcohol and water. When the solution
is carefully made and the ingredients properly proportioned to each other the
instrument is very usefnl as an aid to the barometer in weather predictions.
Th late Admniiral Fitzroy, writing of this instrument, says: ‘It was fairly
demonstrated that, if fixed undisturbed in free air, not exposed to radiation, fire
or sun, but in the ordinary light of a well-ventilated room, or preferably, in the
outer air, the chemical mixture in a so-called storm glass varies in character
with the direction of the wind.”

It has been discredited by the large number of very inferior storm glasses
that have been lately sold, but when made with proper care, it will be found a
useful and interesting instrument.

No. PRICE
12020. Storm Glass, instrongtincase « o o o . . . . .. ... ... $ 25
12021. « wooden frame with metalscale . . . . . .. . . . 25
12022, “ carved oak frame, with very accurate thermometer, 1 50
12023. “ bottle only, 10 inches long, brasscaps . . . . . . . I oc
12024. ‘ “ 12 o Lo oL I 50
12025. Patent Storm Glass, having the bulb of the thermometer immersed

in the liquid, boxwoodscale . . . . . . . . . . . . .. .. 4 50
12026. Weather House or Swiss Barometer, in metal frame . . . . . . 1 0C

This instrument consists of a metal house with two figures standing at the
open doors ; it is so adjusted that during clear weather the woman is outside-
and preceeding and during a storm the man comes outside.
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Wooden Back Theremomters for

House and Porch Use. -

12032.

12033.

" 12034.

12029

Boxwood Thermometer, tube set in groove, 10 inches long . .
“ “ ¢ 12 “ R

Pearwood Thermometer, tube set in groove, black enameled
scale, 8 inches long . . . . . . . ..

Pearwood Thermometer, same as No. 12029, whlte enameled
scale, 8 inches long . .

Cabinet Thermometer, oak, walnut or poplar back w1th sﬂvered
brass scale, 8 incheslong . . . . . . . . . . ..

Cabinet Thermometer, oak, walnut or poplar back with sllvered
brass scale, 10 inches long . . . .

Cabinet Thermometer, oak, walnut or poplar back w1th sxlvered
brass scale, 12 incheslong . . . . . . . . . . ...

Porch Thermometer, basswood back, red spmt tube, very plain
scale, 12 inches long .

50

75

35
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Parlor and Library Thermometers.

STANDARD GRADE.
o 7

0 W A B D DL

S R S N RN
[FRANSENE}

No. PRICE.
12035A. Parlor Thermometer, lens tube, on heavy silvered brass scale,

mounted on either oak or ebony back, 6 incheslong . . . . § 75
12035.  Parlor Thermometer, same as 12035A, 8 incheslong . . . . . . I oo
12036, ¢« “ “« < 10 u « T I 50
12037. “ « “ L 2 00
12038.  Library Thermometer, lens spirit tuhe, on heavy silvered brass

scale and beveled back, 8incheslong . . . . . . . . . . . 75
12038A. Library Thermometer, same as 12038, 10 inches long . . . . . 1 00
12038B. ¢ « « g e e T I 50

12040A. Standard Cabinet Thermometer, both ends round, 8 inches long 1 50




12042.
12043.
12044.
12045.

12046.
12047.

12048.
12049.
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Household Thermometers.

STANDARD GRADE.

PRICE

Boxwood Thermometer, lens tube, set in groove, bevel edges,
highly polished, 6 incheslong . . . . . . . . .. ... .. $1 00
Same as 12041, 8incheslong . . . . . . . . . . .. e 125
« 10 e 150
“ 12 G e e e ' .. 200

Cabinet Thermometer, lens tube, spiral bulb, silvered brass
scale on walnut or mahogany back, either mercury or spirit
tubes, 10 incheslong . . . . . . .. .. e I 50

Cabinet Thermometer, same as 12045, but with plain round bulb, 1 oo

“ lens tubes, aluminium scale on ebony or

oak back, 8 incheslong . . . . . . . . .. . . .. ... 200
Cabinet Thermometer, same as 12047, 1o incheslong . . . . . . 2 50
“ “ 12 ¢ « e+« . .. 300
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“Queen” Decorative Thermometers.

N

1

m

A

Thermometers, with Brass Scales, 2 inches long, each .

12052.
12053.
12054.
12055.

“ € €« o 2% X3 € €

(13 € 4 ‘¢ 3 € 11 “

(X% € (X3 (X3 y (13 (13 ‘o
372

X3 4 13 13 4 X3 [ X3

%3 “ s I 4y [ 5 «
2

13 114 “« %3 5 143 113 €
X3 13 « « 6 & « “

11 4 113 113 7 “c 113 14

«®

with Cardboard Scales, 4 inches long, each .
Porcelain Back Library Thermometer, 8 inches long, each

“« « “« “« 10 3 « “«

Porcelain Scale Thermometer, oak back, 8 inches long, each .

3 6 4 4 11 ‘
¢ 3 ‘ 10 e

10C.
10C.
10C.
10C.
15C.
I15C.
15C.
I5C.
15C.
10C.
. . $2.00
2.50
2.00
2.50
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POCKET THERMOMETERS.

No. RRICE.
12110. PockET THERMOMETER, 4 inches long, eylinder form, with pape:

scale, in fine brass case . . . . . . . . .
12111. PockET THERMOMETER, 4 inches long, in mahogany case, with m=:al

scale . . . . . . . . . . . . 100
12112. PockET THERMOMETER, 4 in. long, in ebony case, with ivory scale. 125
12113.  Do. do. in maple case . . . . . 125
12115. Pocker THERMOMETER, enamel tube, double ivory scale, 3 inch 2 25
12116. Do. do. do. do. 4 inch 2 75
12117. Deo. do. do do 5 inch 3 00
12118. Deo. do. do. do. 6 inch 3 50
12120. GERMAN SILVER POCKET REVOLVING THERMOMETER, enamel tube,

ivory scale, on boxwood hack - . 3 inch 4 00
12121. Deo. do do. do. 5 inch 4 50

12122. PockET THERMOMETER, enamel tube, silvered scale, in mahogany

case, with sliding lid . . . . 4 inch 125
12123.  Do. do. do. do. 5 inch 150
12124. Do. -  do. do. do. 6 inch 175

12131, 12132.

12130. PockEr Maxmmum AND MINIMUM THERMOMETER, enamel tube,
sunk in boxwood scales, engine divided on stem and figured on scale,
8 inch, in morocco case . . e . N

10 50



12140.

12141.
12142.
12143.

12144.
12145.
12146.

12147.
12149.

12150.
12151.
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PRICE.
Window Thermometer, lens tubes, ground face, plain edges, with

nickel plated supports, 8 incheslong . . . . . . . . . .. #1 oo
Same as No. 12140, 10 incheslong . . . . . . . . .. . . . .. I 25
“ « 12 e I 50

Window Thermometer, lens tubes, heavy plate glass edge, white
enamel front, which makes the figures very prominent, 8
inches long

....................... I50
Same as No. 12143, Toincheslong . . . . . . . . . . . . . .. 175
¢ “ 12 o, 2 00
Window Thermometer, red glass with numbers etched through
showing white, 8 incheslong . . . . . . . . . . .. . .. I 50
Same as No. 12146, 10 e 175
Window Thermometer, cylindrical glass tube, with insulated
porcelain scale, 1o incheslong . . . . . . . ... .. . . I 00
Same as No. 12149, 12 incheslong . . . . . . . . . . . . . .. I 50

Self-Registering Window Thermoémeter, Sixe’s principle, on heavy
plate glass, 10 inches long
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No.

12190. Exposep TuerMoMETER (U. S. Weather Bureau pattern), 12 inches
long, graduated and figured on the stem, mounted on alumin-
ium plate with support. The lower part of the plate is cut
away, exposing the cylindrical bulb. . . . Price,

12191 Exrposep THERMOMETER, 12 inches long, graduated on the stem,
and figured on silvered brass plate which extends below the

*tube thus protecting it, with support, . . . Price,
12191a. ExposEp THERMOMETER, same as above, with support, holding
it at right angles to the plane to which it is fastened. . . .

12192, ExeoseEp THERMOMETER, 12 inches long, graduated on the stem,
the figures and every fifth line indellibly marked on a raised
porcelain .strip at the side. Scale projecting below the tubs,
“bhus 2f€~rding protection, with support. . . . Price,

PRICE

$3 75

2 78

27

3 0
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Bath Thermometers.

No. PRICE’.
12170. Bath Thermometer, glass tube, with paper scale, 6iaches . . . § 25
12171. ‘ “ “ 8 Ce 35
12172, “ “ « 1o ¢ e 50
12173. « « ¢ 12 ¢ e 75
12175. , Bath Thermometer, glass tube, with paper scale, in square wooden

frame, with handle, Toinches . . . . . . . . . . . .. .. 50
12176. Same as No. 12175, 12inches . . . . . . . .. .. ... ... 75
12177. « o 15 Lo e I oo

12178. Bath Thermometer, oil finish, tube sunk flush with scale. Bath
words according to specifications of Dr. Forbes. Ash frame,
roincheslong . . . . . . . .. ... ..., 75

12186. All Glass Dairy Thermometer, 8 inchcs long, with paperscale . . 35

12187. Incubator Thermometer, 5 inches long, graduated from about 6o
to 120 in single degrees, very plain and accurate . . . . . . 75
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LI“ < 2 i . 4% 12267. Show Thermometer, polished
of  each. each each. each. oak, very handsome, red

25 $1 25 spirit tube, 18in. long $1 50

50 goc.  50c. 1 15 | 12268 Same as 12267, 24in.lorg 2 25
100 18c.  35C.  4oC. 1 10 | T2269. ¢ “ 30 4 oo
500  16C. 32c.  35C. 1 08 | 12270. ¢ “ 36 ¢ 5 00
1000 15¢C. 30C. 33cC. 1 05 | 12271. “ 48 ¢ 7 50



WNo.
12272,

12273.
12274,

12275.

12276.
12277.
12278.

12279.
12280.
12281.

12282.
12283.

12284.

12285,
12286.
12287.
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CHEMICAL THERMOMETERS.

12280,

ArL Grass CEEMICAL THERMOMETER, with paper scale, graduated to
about 220°, . .
ALL GLASS L/HL\IILAL '.I.HERMOMETER w 1th paper sc: Lle, gx adu-
ated to 400° Fahrenheit, . . 12 inches,
Do. do. gx aduated to 600° Fqlnenhelt
ALL GLAss CHEMICAL THERMOMETER, with paper scale, 12 mches
graduated to 100° Centigrade,

Do. do. graduutea to 200° Centigrade, -
Do. do. do. 360° do.
ALL GrAss CHEMICAL THERMOMETER, with porcelain scale, 12

inches, graduated to 212° Fahrenheit, .
Do. do. graduated to 400° Fqluenhelt,
Do. do. do. 600° do.

At Grass CHEMICAT THERMOMETER, porcelain scale, 12 inches,
graduated to 100° Centigrade, .

Do. do. graduated to 200° Centlgrade,
Do. do. do. 360° do.
AL GLAss CHEMICAT. THERMOMETER, porcelain scale, brass cap,
graduated to 212° Fahrenheit, . . . . 6to 8 inches,
Do. do. do. 10 do.
Do. do. do. 12 do.
Do. do. do. 15 do.

15

Prics.

[S—y—

el T Y S Sy




No.

12288.
12289,

12290.
12294,

12295.

12296.
12300.

12301.
12302.

- 12303.

12304.

12305.
12305.

QUEEN & CO..”"PHILADELPHIA,

CHEMICAL THERMOMETERS

TR

MEIEACAC

12293.

Arn Grass CHEMICAL THERMOMETER, enamelled tube, graduated
on glass, double degrees, to 212° Fahrenheit, . 12 inches,
Do. do. do. 400° Fahrenheit, 14 do.
Do. do. do. 600° do. 14 do.
ALy Grass CEEMICAL THERMOMETER, enamelled tube, graduated on
glass to 100° Centigrade, . 12 inches,
Do. do. graduated to 2000 Cenhgrade, 14 do.

* Do. do. do. 3600 do. 14 do.

ALL Grass Ersow THERMOMETER, with paper scale, graduated to
2400 Fahtenheit; length of a.rm 11 inches; length of bend, 4
inches,

AiL GrASs CHEMICAL THERMOMETER enamelled tube graduated on
glass to about 600° F. and 3000 C on one scale, .

AL Grass CHEMICAL THERMOMETER, enamelled tube, graduated on
the glass for high degrees, filled with nitrogen to prevent the
separation of the mercury column, 1000° F.

A1r Grass CEEMICAL THERMOMETER, grc.duated on the tube from 0

to 100 Centigrade in 1 degrees. . . each,
Do. do. O to 100 C. in Tlo degrees,
Do. do. 1000 to 200° C., 5 degrees,
Do. do. do. do. 45 degrees,

Prica.

$1 25
1 50
2 00

125
150
2 00
150

2 50

5 00

3 50
4 00
3 50
4 00

Certificate of Corrections can be furnished for the Thermometer if desired.
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STANDARD THERMOMETERS.

A thoroughly accurate thermometer is indispensable to the scientific observer, the
shemist and the manufacturer, and the production of such an instrument is a work
of the utmost difficulty, requiring extreme care and the highest degree of scientific
knowledge and practical skill. A good standard thermometer should, when plunged
into melting ice, indicate exactly 32° F (0° C.). When held in the steam arising
from distilled water boiling in a copper vessel, with the barometer at 30 inches or
760 mm, it should indicate 212° F. (100 C.), and the degrees throughout the scale
should be uniform for each increment of heat. To obtain this result, it is neces-
sary that the tube should be carefully selected and the calibration accurately efiected.
To accomplish this, a small portion of mercury is introduced into the tube and care-
fully measured at diflerent points throughout its length. If its size remains the
same throughout the bore, the tube is assumed to be of uniform diameter. The intro-
duction of moisture is avoided by blowing with an elastic.caoutchouc ball containing
air, instead of by the breath, and the mercury is of the utmost purity, freed from mois-
ture and air by boiling. The bulb must be thick enough to resist atmospheric pres-
sure, but not too thick, or too large, lest the sensitiveness of the thermometer should
be impaired.

The freezing-point is easily ascertained by placing the bulb and part of the tube
in melting ice until the mercury ceases to contract, when the position of the mercury
is marked on the tube. - .

The boiling-point is a matter of more difficult determination. The normal boiling
temperature of water is universally fixed under a normal barometric pressure of
29.922 inches of m=zreury, having the temperature of melting ice, in the latitude of
45° and at the sea fevel. If the atmospheric pressure when the thermometer is
graduated does not equal this, the temperature will be higher or lower in the ratio of
the varying pressure. Itistherefore necessary to take a reading from astandard barom-
eter which is corrected for errors and temperature and reduced for latitude, in order
to compare the actual atmospheric pressure at the time, with the assumed normal
pressure. Regnault’s table, which is the most recent, and is considered the most
accurate, gives the barometric reading, corresponding to every tenth of a degree near
100° Centigrade :

REGNAULT’S TABLE.

Boiling-Psint. |Reading of Barometer.|| Boiling-Point. |Readingof Barometer.
’(ent. Millim. °Cent. Millim.
D8.8 727.96 99.5 746.50
08.9 730.58 99.6 749.18
99.0 733.21 99.7 751.87
99.1 785.85 99.8 . 754.57
99.2 738.50 99.9 757.28
99.3 741.16 100.0 760.00
99.4 743.83 100.1 762.73

The corrections for barometric pressure having been made, the tube is placed in a
topper hoiler constructed for the purpose. Care is taken that the tube does not.enter
the water, the steam from the pure distilled water alone reaching it. This is neces-
sary because the temperature of water increases with its depth owing to the pressure
of the upper stratum. Asthe mercury rises, the tube is slowly passed in until the
mercury becomes stationary. when the boiling-point is marked. The range between
the freezing and boiling-points is then carefully divided: in the Centigrade into
100°, and in the Fahrenheit into 180°, and the thermometer compared at every 10
degrees. There still remains, however, a source of error, in the displacement of the
freezing-point, owing to the contraction of the glass which is observed to take place
for some time after a thermometer is made. It is therefore necessary,  year or two
after a thermometer is graduated, to re-test it in order to verify the freezing-point, or
establish the thermometer’s constants of error.
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STANDARD THERMOMETERS OF EXTREME PRECISION.

GQRADUATED AND FIGURED ON THE STEM AND PROVIDED WITH LINED BRASS CASES.

FAHRENHEIT SCALE.

Divided |

Ne i Length of Tube. Scale. inte | Price.
| T
12410 21 to 24 inches long 32t0 212 1° 1 82000
12411 Do. . do. 32t0 212 %° 0 B
12412 Do. do. i 30to 120 1° : 15 00
12413 Do. do. | Oto 120 1o ° 20 00
12414 Do. do. | Oto 400 10 10 00
12415 Do. do. ‘ Oto 600 10 i 10 00
CENTIGRADE SCALE.

No. Length of Tube. l Scale. ]);;jg)ed Price. )
12416 21 to 24 inches ‘ 0to 100 10 $15 00
12417 21 to 24 inches Oto 100 4%° | 2000
12418 21 to 24inches | —15 to + 50 25° 15 00
12419 21 to 24 inches 0to 360 30 10 0¢

the tube.

to suspend them in.

Baudin’s, and other celebrated makers’ Thermometers.

NoTe.—We have also on hand constantly a full stock of Dr, Geissler’s,

We furnish any of the above (except Nos. 12414, 12415 and 12419)
Thermometers mounted on metal scales, with every degree marked and
every ten degrees figured on a raised metal strip ranged at the side of

Price, $10.00 extra,including handsome leather covered case
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ALL GLASS THERMOMETERS.

Mape rroM WELL-SEASONED TuBes, AND Wirx CYLINDRIGAL Burss or Ovr Ows

SPECIAL GLASs.

GRADUATED AND FIGURED ON THE STEM AND PROVIDED WITH LINED BRASS CASES.

Grad- 5 I Centigrade |Gradu-

No. | Length. Grfgtl:;%gélilbtovt vated|Frice. | No. lzraduatecd| ated | Price.
into about. into

12435 6 in. 0 to-+120 | 1OF. {2 25 {12451 —15t0o 50 3°C. 82 2%
12436/ 6 in. 32 to--212 | 20F. | 225 124721 0to 100 1°C. | 2 25
12437 9in. |—30 ¢ 120 ! 19F. | 2 50 /12453 —35 to 50| 4°C. | 2 50

12438 9in. [+32 to 212 | 1OF. 50 [|12454 0to 100, £°C. | 2 50

12439 12in. |—30°t0 1209 1OF. | 3 co 12457 85 to-f- 50 §C. | 3 00
25 112456 +35 to 150 30C. | 3 50

00 |12457 0 to 10Cc, 1©C. | 3 50

12440/ 12in. |—30Cto 1200/ 1OF.

12441} 121in. |[-}32C to 2120 1OF.

12442| 121in. 432 to 212 | IOF. 25 | 12458 0to 100 }°C. | 5 50

12444 12in. |432 to 400 | 20F. 25 1112460{  0to-}-200¢| 1°C. '3 95

12445 121in. |432 t¢  S0C | 2OF. 50 ||12461 0to 360G 1°C. | 3 50

12446 18in, |—30 to 120 | 4OF. ©C. | 5 00

00 ||12462—35 to-+ 50

2

3

3

3

3
12443 121in. |4382 to 300 | 2OF. | 3 €O |12459 0to 150, 1°C. | 3 00

3

3

5

12447, 18 in. (432 to 212 | 1OF. |5

6

12448 18in |432 to 212 | 4OF, 00 1112464 0'to 100

1
¥

00 12463  Oto 100 §°C. | 5 00
3oc. | 6 co

12449) 18in. | 132 to 400 | 1OF. | 6 50 |12465 0te 200 4C. | 6 5¢

12450( 18in | 1-32 to 600 | 1OF. | 7 50 |[12466 O0to 315 £°C. | 7 5o

The length of the Centegrade Thermometer is that of thie Fahrenheit directly
opposite, as 12451 and 12425, both 6 inches
‘We desire to call your attention to the fact that we are now prepared to manufac-
ture -Standard Thermometers of extreme accuracy of any desired range or length
using the Jena Glass. As this glass does not change with age it precludes the possi-
bility of any appreciable change of the zero point.
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MAXIMUM AND MINIMUM THERMOMETERS.

These instruments, desigued for registering the extremes of temperature for
each day, are of the greatest importance in determining climatological-condi-
tions. It is now well understood that the mean daily temperature is of much
less importance,in estimating the comparative agricultural possibilities, or the
healthfulness of a climate than the extreme range of temperature. It is there-
fore absolutely necessary to find, with the utmost accuracy, the highest and
lowest temperature of the twenty-four hours, the maximum being generally
reached in the early afternoon, and the minimum in the early morning. It
would be impossible with the ordinary form of thermometer, to exercise suffi-
cient watchfulness or to make observations with sufficient frequency to obtain
accurate results, and accordingly the subject of self-registering thermometers
early occupied the attention of meteorologists, and various forms were devised.

Of these, the Maximum Thermometer introduced by Prof. Phillips, the Maxi-
mum and Minimum Thermometer invented by Dr. John Rutherford, and the
very elegant Maximum and Minimum Thermometer invented by Mr. James
Sixe, are in most geueral use.

The Weather Bureau Maximum Thermometer is of the form usually known
as the INDESTRUCTIBLE INDEX, the entire column forming a registering index,
by rising above a construction in the tube to the point of temperature reached,
where it remains until read and from which it is shaken back to the normal
point for a new observation.

Consists of a glass tube arranged horizontally, and filled in the usual manner,
but with alcohol instead of mercury, a black glass index moving freely 7z the
fluid. The instrument is set by raising the bulb and allowing the index to float
to the end of the column of alcohol.

As the temperature decreases, the column recedes, carrying with it the index
to the lowest point, where it remains, while on an increase of temperature, the
alcohol alone reascends. The end of the index farthest from the bulb shows
the lowest tempe ature reached.

U. S. WEATHER BUREAU PATTERN
MAXIMUM AND MINIMUM THERMOMETERS.

12211. U. S. Weather Bureau Thermometers, No. 12196 and No. 12204
mounted on the Townsend Improved Support, complete . . $3 oo
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U. S. WEATHER BUREAU PATTERN
MAXIMUM AND MINIMUM THERMOMETERS.

No. PRICE.
12196. U. S. Weather Bureau Maximum Thermometer, with graduations
on glass tube and mounted on an aluminum back, 12 inches

long, with supports complete . . . . . . . . ... . .. $4 50

12204. U. S. Weather Bureau Minimum Thermometer, with graduations
on glass tube and mounted on an aluminum back, 12tinches

long, with supports . . . . . . ... .. .. ... 3 50

12210. U. S. Weather Bureau Set of Maximum and Minfmum Thermom-
eters, consisting of Nos. 12196 and 12204, mounted on suit-
ableboard . . . . . ... ... ... ... .. 8 oo

Instructions for sefting up the Maximum and Minimum Thermemeters.

The Maximum Thermometer, which is the mercurial, is slipped upon the
brass post and secured by means of the nut. The brass post is screwed into the
board about 1 inch from the right hand end. The bulb end of the thermometer
rests upon the pin at a slight angle.

To reset the thermometer, after taking a reading remove the pin and re-
volve the thermometer swiftly around the post several times. The centrifugal
force drives the detached thread back to the mercury in the bulb.

The Minimum Thermometer which is made of alcohol is fastened on the
long brass strip by the thumb screw at the right, and resting in the slot at the
left hand end

To reset the instrument, raise the bulb until the needle moves down to the
end of the column of alcohol,
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MAXIMUM THERMOMETERS.

T L
17262

Ililllllllll

12194.

No.
12193. MAximum THERMOMETER, 10 inches long, Signal Service principle,
silvered metal scale on wal ut back, with long bulb, . .
12194. Maximum THERMOMETER, 10 inches long, Signal Service principle,
divided and figured on porcelsin scale, in oak frame, . .

MINIMUM THERMOMETERS.
No.

12200. Minimum THERMOMETER, Rutherford’s principle, 10 inches long,
spirit columu, round bulb, metal scale, graduated from 60° below

zero to 1300 above, walnut back, . . . .
12201. Miximum THERMOMETER, Same as No. 12200, but w1th elongated
bulb, . . . . . . . . . .
12202. Minimum THERMOMETER, Rutherford’s principle, 10 inch porcelain
scale, on oak frame, . . . . . . . . .
12203. MinximuM THERMOMETER, same as No. 12202: 12 inches, . .

Prica

$2 78

6 00

PRICE.

$2 0e
225

5 0C
6 0¢
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SIXE'S
SELF-REGISTERING MAXIMUM AND MINIMUM THERMOMETER,

This beautiful and very ingenious instrument consists of a long cylindrical bulb,
anited to a tube of more than twice its length, bent round each side of it in the form
of a syphon, and terminating in a smaller oval-shaped bulb. This bulb and part of
the connecting tube are partly filled with pure spirit ; the lower part of the syphon
1s filled with mercury, and the remainder of the tube and the long bulb are completely
filled with spirit. A steel index, with hair-spring, moves in the spirit, in each arn:,
above the mercury. The action of the instrument is as follows: As the temperature
increases, the spirit in the long bulb expands, forcing the mercury torise in the right
tube, where it also rises by its own expansion. As it thus advances the index is
driven before and left at the highest point. As the temperature decreases, the mer-
cury recedes, driving the index point in the left-hand tube before it, and leaving it
at the coldest point. The left-hand tube is, therefore, graduated from zero at the
top downward, while the right-hand scale is an ascending one, ranging from zero at
the bottom to 130 at the top. The instrument is set by drawing the indices down
into contact with the mercury by means of a small magnet which is passed down the
outside of the tubes. When compared with standard instruments. and properly
made, these are admirable thermometers, und are highly recommended for general
pbservations.

12223,

12223. S{XE’s THERMOMETER, boxwood scale, enamelled tube, black
. Jjapanned case, 8 inches, . . . . . . 2 50

12224, Do. do. do. do. 10 inches,
12225.  Do. do. do. do. 12 o ; %

12226. SixE’s THERMOMETER, boxwood scale, round top, enamelled tube
Sinches, . . L T R RS
12227, Do. do. do. do 10 inches, 8 59

12232. Six¥’s THERMOMETER, enamelled tube, porceléin scale, in white

javanned case, 8 inches, . . s« .. . 450
12233. Deo. do. do. do. 10 inches 5 50
12234, Do. do. do. do. 12 do. 7 30

12235. Do. do. do. do. 14 do. 12 00
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HORTICULTURAL THERMOMETERS.

12334,

No. PRICE.
12330. HORTICULTURAL MINTMUM THERMOMETER, 8 in., showing the cold-

est point reached, alcohol column, polished oakwood scale, plain

tube, double degrees, . . . . . . . $0 75
12331. HORTICULTURAL MINIMUM THERMOMETER, same as 12330, with

enamelled tube, . . . . . . . . . 100
12332. HORTICULTURAL MINIMUM THERMOMETER,S in., alcohol column,

polished boxwood scale, enamelled tube, single degrees, . . 125 °
12333. Do. do. do. do. 10 inches, 1 50

12334. HORTICULTURAL MINIMUM THERMOMETER, showing the coldest
point reached, alcohol column, solid cast zinc frame, with raised
figures and division graduated from 60° below zero to 120° above, 150

i

12335. 12337.

12335, HorBED THERMOMETER, plain mounting, 12 inches, . . 8 00
12336. Do. do. do. 16 do. . . . 850
19339, Supsorr, THERMOMETER, mahogany frame, inclosed in brass tube,

with thermometer on door for temperature of air, 30 inches, . 1500
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SOIL THERMOMETERS.

For ascertaining the temperature of the soil at various depths of the earth.
This pattern is used by most of the Agricultural Colleges and experiment stations
in the country. It consists of a stout thermometer, graduated and figured on
stem, enclosed in a wooden case, the upper part of which is cut away, exposing
the scale, which is about 10 inches long, this length being the same for all the
thermometers.

Ne Inches deep. PRICE.
12340. 1 - N o ' . . - . - $ 5 00
12341, 3 . . N . - . . . . 5 50
12342, 6 . o . . . - . . . 6 00
12343, 9 . . . . . o . . . 6 50
12344. 12 . . . . . N . . . 7 00
12345. 24 . . . . . . . . . 9 00
12346. 36 . . . . N . . . . 1100
12347. 50 e o e e . o o . . 1300
12348. 72 . . . 17 00

12349. MusEROOM THERMOMETER. .Speci;ﬂly ;Ldapt.ed for mushroom beds.
Can be used also for hot-bed temperatures . . . . . . . < .. 200
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BREWERY AND DISTILLERS' THERMOMETERS.

¥e. .

12356. BREWERS' THERMOMETER, heavy japanned tin case, extra heavy

scale, large tube, graduated to Fzhrenheit and Réaumur, 10 inches,
Do, do

12351 . . do. 12 do.
12352, Do. do. do. 14 do.
12353. BREWERS' THERMOMETER, copper case, graduated to Fahrenheit and
Réaumur, . . . . . . . 10 inches,
12354. Do. do. . do. 12 do.
12355. Do. do. do. 14 do.
12356. BREWERS' THERMOMETER, copper cup case, with stout silvered brass
scale, graduated to Fahrenheit and Réaumur, . 10 inches,
12357. Do. do. do. 12 do.
12358. Do. do. do. 14 do.
12359. BrEWERS' THERMOMETER, heavy copper cup case, porceiain scale,
enamelled tube, Fahrenheit and Réaumur, . . 10 inches,
12360 Deo. do. do. 12 do.
12361. Do. do. do. i4 do.

Prron

$1 25
1 50
2 00

U OO GO N
o o
888 Sk

88E



No.
12362.

12363.
12364.
12368.

12369.
12370.

QUEEN & CO., PHILADELPHIA.

BREWERS' AND DISTILLERS' THERMOMETERS

l“l’l i

“um

BREWERS THERMOMETER, 12 inches, wood frame with handle,
Fahrenheit and Réaumur scale,
BrREwWERs’ THERMOMETER, 12 mchea, wood frame with handle
enamelled tube let into the frame, .
BrREWERS' THERMOMETER, 12 inches, brass frame with ]mndle
heavy tube Fahrenheit or Réaumul =cale,
BrREWERY THERMOMETER, V-shaped, ash case with handle, silvered
scales, extra heavy scales and tubes, 12 inches long
Same as No. 12368, 14 inches long
BREWERSY ’lHERMO\{ETER V-shaped, wood back same as 12368 but
without handle, silvered scales, 10 inches long

PriE
1 50
2 00
3 0C

2 00
2 50

125
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12373.

12374

12375.
12376.
12371.

QUEEN & CO., PHILADELPHIA.

Thermometers for Fermenting Cellar and

Cold Storage Room.

-

T
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=

12371.
PRICE.
Cellar or Cold Storage Thermometer, galvanized iron case, black

oxidized scale with white figures and graduations, red spirit
tubes (or mercury tubes if desired), graduated o° to 8o°
Fahrenheit only, or 0° to 80° Fahrenheit and corresponding
Reaumur, 8 incheslong. . . . . . . . . ... ... ... $1 o0
1oincheslong . . . . . . . ... L. oL o 0oL 125
This is a very practical style of thermometer ; the scale is well
let into frame which has screw holes at top and bottom to firmly
secure it. It is strong, accurate and easily read. The cases are
heavily galvanized, and should the tubes break from any cause
reserve tubes can be had, which will fit the cases.
Standard Tin Case Thermometer, graduated from 10° below to 120°

above in single degrees. Mercury tubes, 8 incheslong . . . 75
Same as No. 12374, Ioincheslong . . . . . . . . . . . .. .. 1 00
“ ‘ 12 e e e e e e e e e e 1 50

Meat Thermometers to measure the temperature of meat in cold
storage. Bulb is strong and pointed so it can be pushed
into the meat. Graduated from 20° to 80°. . . . . - .1 25
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Thermometers

For Confectioners’ Use.

These thermometers are in heavy copper cases,
riveted throughout, and are made with seasoned lens
tubes. They are graduated for two ranges of tempera-
ture, viz : to 400° or to 450°. Fig 5.

No

. PRICE.
12377. 12 inch Thermometer,each . . . . . . $2 oo
12378. 14 ‘f “ ¢ « e+« .. 350
12379. 24 ‘¢ “ “ ... ... 600
Thermometers

For Fruit Evaporators, Japan=

ning Ovens, Dry Kilns, Hop
and Tobacco Curing, etc.

Japanned Tin Case, Standard Grade.

12377

These thermometers are made from seasoned
lens tubes ; the cases and scales are extra heavy.

Made for three ranges of temperature, viz: to
300°, to 350°, or to 400°. In ordering state which
range is desired. Fig. 3.

No. PRICE.
12380. 10 inch Thermometer, . . . . .'. $1 25
12381. 12 ‘¢ ¢ A A

12382, 14 “ e e « .+ - . 300
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THE QUEEN KETTLE THERMOMETERS

Are made for Brewers’ Mash Tubs and
for Varnish, Linseed Oil, Printing
Ink, Oil Cloth, Patent Leather,
Insulating Compounds, etc.

THE QUEEN STANDARD MERCURY BATH
KETTLE THERMOMETER.

Strong, Sensitive, Accurate and Legible.

This thermometer is 3, 4 ot 5 feet long, as desired.
The scale-case is of bright aluminum, with glass front
over scales. The scales are black with white figures,
as shown in cut, and are graduated with any range
best suited for its particular use, not exceeding 6 50° F.
The delicate glass bulb is enclosed in a steel mercury
bath which protects it from jars or knocks and renders
it easily kept clean. See page 33 for description of
mercury bath. ’

A specially strong and well annealed glass is used
in this thermometer, eliminating all danger of break-
age from too sudden immersion into a hot liquid.
This thermometer may be taken from room tempera-
ture and suddenly immersed into a hot liquid at a
temperature of 600 without risk. Tt has an adjustable
hook for kettle.

No. 12390. Price, 3 ft.size . . . . . .. . $15 oo
¢ 12391. “ogq 16 00
‘“ 12392, “ 5 e v e e e . .. I700

Copper-Case Varnish Thermometer.

The case is of heavy copper and riveted through-
out, same as No. 12379. The tube and scale are extra
heavy. Itis 24 incheslong and is graduated to 650.

No. 12385. Price . . . . . e . e e .. .$750
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I'RS. RORER’S OVEN THERTIOMETER.

12393. 12393A.

This Thermometer is at once a lesson in and guide to perfection
in cookery.

It is mounted on porcelain, in an iron frame, with base. The
left side of the scale shows the correct temperature at which food
should be put into the oven; the right side the temperature at
which it should be 4epf to cook it, while etched on the tube itself
are the degrees of heat to 60o. ‘The whole Thermometer, including
base, is but 8 inches high, and can be put in any corner of the
oven, out of the way of the cook. It fills a long felt need for a
Perfect Oven Thermometer.

No. 12393. MRrs. RORER’S OVEN THERMOMETER . . . . . $3 0o

12393 A. The Queen Bread Thermometer for measuring the
temperature of bread-dough, 3o-150 F., 12
inches long. Plain spirit tube . . . . . . 1 50

12393 B. Ditto, in wooden protecting frame with handle. . 2 oo
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Eeconomizer “Thermometetr,
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Scale’ about one-third. Made en-
tirely of Special Bronze Metal.
Will not rust or Corrode.

Fig. 2.

Fig. 1.
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These engravings give perspective and sectional views of the
Standard Thermometer for Feed Water Pipes, Economizers, Brine
Pumps, etc., and are exact representations of the same.

Fig. 1 gives a perspective view of the Thermometer, when com-
plete and ready for attachment and use.

Fig. 2 gives a sectional view, illustrating the construction of
the Mercury Bath, and the entire lower portion of the Thermometer,
exposed to the steam or heat from whatever source derived, and also
gives the exact size of the parts described.

A A designates the Thermometer Tube, with its cylindrical
bulb, very sensitively constructed.

B B designates the Hollow Stem or Chamber, containing the
Mercury bath, and enclosing the Bulb of the Thermometer Tube ;
this shell, although extremely sensitive, will withstand any pressure
to 200 1bs.

C C designates the Mercury surrounding the enclosed Bulb,
forming the Mecury Bath and serving as the conducting medium of
the heat, from the Shell B B to the Bulb A. Owing to the delicacy
of the Shell and the construction of the cylindrical Bulb, this trans-
mission is instantaneous.

D designates the Packing Screw for holding and packing the
Thermometer Tube in a permanent position, and preventing the
escape of Mercury from the Bath, when the instrument is heated, or
during transportation. ‘The tube being packed in this position and
manner, is not affected by the expansion of the frame, and being
held so firmly, cannot possibly break.

E designates the Stuffing Box, with the packing in it firmly
pressed around the Tube A. We use no red lead or other cement.
Patent Mineral Wool is used exclusively, beigg non-destructible in
in any heat that the instrument can register.

F F designates the Thread by which the two parts of the Frame
are screwed together.

G G designates the fitting by which the instrument is screwed
into the Pipe or Tank. Itis 34 in. Standard Pipe Thread.

H H designates the Hexagon Head or Shoulders, upon which
wrench is used.

I designates the upper part of Frame which encloses the Tube
and scales.

Fig, 3 gives an end view of the top Frame cut across.

A A A A designates the shape and thickness of the Bronze
Metal casting. -

B designates the Thermometer Tube A.

C designates the heavy Glass Plate, hermetically sealing the
Scales or Dials, thereby preventing corrosion and adding very largely
to the protection of the Glass Tube and to the life of the instrument.

D D designates the Cement which holds the Glass Plate in posi-
tion, and makes the frame air tight.

The two little knobs are screw heads, holding the scales or dials
in place.
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Black Scale.

Our thermometers are either furnished with the Silvered Brass
Scale with black figures or our special Black Scale with white figures
as illustrated by cut of thermomeéter, page 36. This Black
Scale has the double advantage of being more easily read and not
tarnishing. We make no extra charges for this Black Scale.

The Mercury Bath.

The construction of which is explained by the foregoing cuts
adds greatly to the stability of thermometers without detracting in
the least from their sensitiveness. We recommend it therefore on
all Pipe Thermometers.

Thermometers for Heaters, Economizers,

Flues, etc.

A thermometer should be on every feed water heater. 'The
old way still employed by many of the drawing the water off in
bucket or other vessel and then inserting a cheap thermometer is
very faulty, in the first place a few degrees of heat must be lost be-
tween the water in the tube and the drawn off water; secondly, no

. dependence can be placed upon a cheap thermometer.

Heretofore thermometers for the purpose, have been made too
flimsy but this feature has been eliminated by the mercury bath and
our special strong frames—with the care given to a steam gauge,
our Feed Water Thermometers should last a lifetime.
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The Queen Separable Mercury=-

Bath Thermometer.

FOR HOT WATER HEATERS.

No. 12394.

The construction of this thermometer is
similar to our Economizer Thermometer as de-

scribed on page 32, except that its case is flat
and without the glass cover. It may be lifted

out of mercury bath by uuscrewing the set
screw, this is a special feature, avoiding the
necessity of stopping or emptying the system
in case of breakage.

. It is graduated from 60° to 260° but may
have any range desired. The scale is 6%
inches long, the mercury bath containing bulb
extends 2)5 inches from shoulder. ‘The pipe
connection is 24 inch. While this thermom-
eter is designed primarily for hot water house-
boilers, it will answer very well for feed water
pipes. No. 12394 . . . . . . . Price, $4.00

Angle Thermometer for Hot Water Heater.

No. 12395.

This thermometer is same as No. 12394, except that it has an
angle and has not the separable feature. It is graduated unless
otherwise specified from 60° to 260°, and is intended for use where
a straight one is not practical. No. 12395 . . . . . . Price, $5.00
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This thermometer is same as No. 12400, except that it has a
sliding brass cover over case and has the mercury bath described
on page 34, greatly strengthening it. We guarantee it to stand
any pressure not exceeding 2001bs. . . o o o .o e Price, $7 oo

These two thermometers are used largely on Ice Machines

* and for that purpose we graduated them from 20° below zero
to 75° above with Reaumur Scale if desired. They are also
much liked by consulting engineers on account of their porta=

bility.

QUEEN & CO., PHILADELPHIA.

The Queen Steam-Gauge

Thermometer.

This thermometer gauge is constructed the
same as the Queen Hot Water Thermometer, de-
scribed on the preceding page, but is graduated
from 180° to 270° E., and show an equivalent of 30
1bs. pressure on the opposite side of thescale. The
advantages this thermo-gauge possesses over the
ordinary steam gauges, are its absolute accuracy
and permanency of its readings.

The Queen Standard Feed Water Thermometer
is the same as the thermo-gauge without the press-
ure scale.

No. PRICE.
12396. Steam-gauge Thermometer. . Each, $4 50
12397. ¢ ¢ angle form, 5 50
12398. Standard Feed Water Thermometer 4 00
12399. 43 3 X3

angleform . . . . . . . < . - 5 00

Pipe Thermometer.

No. 12400.

This thermometer is enclosed in

brasscase with 35 inch pipe connection.

) The graduations are usually from 60°

to 260° Fahrenheit, but it can have any

range required. The tube extends

12403. from hexagon nut 4 inch, unless other-
wise ordered.

This thermometer has not the
mercury bath over bulb and we there-
fore do not recommend it for use
where it will be subject to much press-
UIE . o o = o o o o o ot Price, $5 0o

Pipe Thermometer.

No. 12401.
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ANGLE PIPE THERMOIETERS.
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12402. 12407. 1240s5.

12402. This Thermometer is same in construction as No.
12400, except that it has an angle and is intended for use where a
straight Thermometer is not practical. It is graduated from 60° to
260°, and the tube extends from hexagon 4 inches unless otherwise
ordered, but the degrees of heat and length of tube can be made to
meet almost any requirements. ‘This Thermometer has a Mercury
Bath. Price, $8 oo

12403. Angle [lash-tub Thermometer, with 34-inch thread
and two lock nuts, scale graduated from 30 to 240 F. and corre-
sponding Reaumur. Bulb protected by Queen Mercury Bath.

Price, $9 oo

12404. Shower Bath Thermometer, 34-inch pipe connection,

nickel-plated brass case, straight, 30-230 F. . Price, $4 oo
12405. Shower Bath Thermometer, same as 12404, angle
form. Price, $5 oo

12407. Hotwell Thermometer, brass case with sliding cover,
scale graduated to 220° unless otherwise ordered. Price, $25 oo
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ECONOMIZER THERMOMETER.

This Thermometer is described fully on pages
32and 33. The case is of non-corrosive Bronze
Metal with glass cover. It is usually graduated
from 60° to 350° but may be graduated higher or
lower as may be required.

PRICE, $10.00
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Fig. 1.

BNGLE THERMOMETER.

This Thermometer is same in
construction as the Kconomizer
Thermometer, but with angle. Itis
intended for use on pipes where it is practically impossible to use

a straight Thermometer and also on Hot Water Tanks, Mash T'ubs,
etc.

* Price with double flange, . . . . . .. ... ... $1500
With thread only, . . . . . . . . . . . . .. .. 12.00
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The Queen Mercurial Pyrometer.
TO 1000° FAHRENHEIT.
No. 12426.

The Queen Mercurial Pyrometer has been on
the market now for five years, and has given gen-
eral satisfaction. We guarantee to the degree the
accuracy to g50° Fahrenheit.

The instrument is essentially a mercurial thermom-
eter, the tube, made of special glass, having a high melt-
ing point. It is filled with mercury in the usual man-
ner of an ordinary thermometer, but above the mercury
nitrogen gas is introduced into the tube, The gas ex-
erting a pressure upon the mercury proportional to the
increase of the volume of mercury in the tube, raises its.
Boiling Point to about 970°, to which point the instru-
ment can be safely used. The co-efficient of expansion
of the mercury is not changed by this additional press-
ure upon it. The tube may therefore be calibrated and
accurately scaled to this point, 970°.

CONSTRUCTION.

The delicate glass tube is encased in a heavy case of
brass. The upper portion, in which the graduations are
placed, is V-shaped with a glass front. The lower por-
tion is a heavy brass tube in which the delicate glass
thermometer tube is carefully packed with an elastic
non-combustible packing, while the thermometer bulb is
enclosed in an inner tube or chamber, the outer tube
having perforations to allow free circulation around the
inner chamber. ‘This construction will be seen to render
the instrument strong, sensitive, and legible, while the
accuracy is guaranteed.

This Pyrometer is adapted for either hot gases,
metals, or liquids, and we recommend its use for
all temperatures under 950° Fahrenheit.

No. 12426. Pyrometer, 1000° F. . . . . Price, $25.00

%3

No. 12427. Angleform . . . . . . .. 30.00

We also carry in stock a portable form of thermom-
eter for flue gases and very high temperatures constructed
on the same principle as the Mercurial Pyrometer. This
thermometer is all glass, 14 inches long, graduated from
30° to 1000° F.

No. 12428. Thermometer to 1000° F. . . . . . $5.00
No. 12429. The same in protecting brass case with
perforated end and slot cut out show-
ing graduations . . . . . . . . . 7.5¢
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Metallic Pyrometers.

Gauntlett System.
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Metallic Pyrometers.

Gauntlett System.

12430. 5-inph dial, dial graduated to 1,000°, 1,200°, or

1,500° Fahr. . . . . . . ... ... ...$25 00
12431. 7-inch dial, dial graduated to 1,000°, 1,200°, or
1.500° Fahr. . . . . . . .. .. .. .. 30 00
12432. 5-inch dial, dial graduated to 1,000°, 1,200°, or
1,500° Fahr. . . . . . . . . .. .. .. 25 00
12433. 7-inch dial, dial graduated to 1.000°, 1,200°, oOr
1,500° Fahr. . . . . . . . . .. .. ... 3000

The construction of these instruments is based upon the expan-
sion and contraction of two tubes of different metals. The differ-
ence in expansion of these two tubes when exposed to heat is
transferred by a movement to the pointer indicating the temperature
upon the dial.

They are designed for temperatures from 500° to 1,500° Fahr.

To insure correct indications, the entire stem, up to screw con-
nection, of Pyrometer should be exposed to the heat.

We keep always in stock Nos. 12430 and 12432, with 36-inch
stems, and with dials graduated to 1,000°, 1,200°, or 1,500° Fahr.,
and are prepared at short notice to make up any special lengths or
ranges of temperature.

NoteE—These pyrometers have the peculiarity, when first exposed to the
heat, that the pointer will run rapidly either forward or backward, depending
upon which metal is on the outside, which is due, of course, to the outside tube
being heated before the inside tube is affected. When the whole stem becomes
thoroughly heated after awhile, the pointer will find its proper place and indi-
cate the temperature correctly.

NoTE—Should the pointer, after the Pyrometer has been in use some time,
not come back to the temperature of the atmosphere, which may be the case
where high temperatures have been measured, changing somewhat the nature
of the metal, the pointer may be readjusted.
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The Le Chatelier Pyrometer.

No. 12475.

This Pyrometer, which was designed by M. Le Chatelier, is
based upon the current produced by the heating of the junction of
a Thermo-Flectric Couple. It is capable of measuring very high
temperatures ; almost those approaching the melting point of plati-
num. It should therefore be found indispensable to the manufac-
turer who desires an accurate knowledge and control of his tempera-
tures.

Fig. 1.

[t consists of a Thermo-Electric Couple and a D’Arsonval
Galvanometer. The wires which compose the couple are one of pure
platinum, and the other platinum alloyed with ro per cent. rhodium,
both of which are perfectly homogeneous.

For ﬁse, the couple, which has been first connected with the
galvanometer, is inserted into furnace or oven, when immediately a
current is produced and measured on the galvanometer scale, from
which the temperature is readily reduced.
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The Pyrometer has the following advantages:

1. It is adapted for a very large range of temperature—i. e.,
from 200° to 3,000° Fahr., but is intended more specially for high
temperatures such as met with in the manufacture of metals, chem-
icals, porcelain ware, etc.

2. It is almost instantaneous in its indications, five seconds
being sufficient time to subject the couple to any stationary tempera-
ture; or the couple may, if desired, be left permanently in the
furnace or oven, indicating at all times the exact temperature, and
thus enabling the operator to keep an hourly record of time.

3. 'The metals which compose the couple are not effected by
gases, and hence will not become oxidized or react chemically on
each other at high temperatures; nor are they altered in their
thermo-electric properties by rough usage or bends.

From the above statements it will be readily seen that the
instrument is of great accuracy and durability.

The measurement of the temperature is made by means of a
D’Arsonval Galvanometer, contained in two wooden boxes, which
are screwed against a central wall or slab, with handle for portability,
as shown in Fig. 1.
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Fig 2. shows the two boxes unscrewed from the central slab
and placed in their respective positions against the wall.

Box A contains the galvanometer proper, and is also provided
with set-screws and a small plumb-bob, so that it may be set verti-
cally.

Box B contains the lamp, having a lens and window with cross
hairs for throwing an image upon the galvanometer mirror in box
A which in turn reflects it back upon the scale in box B. Box B
has also two set-screws for adjusting it vertically. The two boxes
are set one meter apart.

The current set up by the thermo-electric couple (no battery
is used) enters the galvanometer through the two binding posts,
box A, and by deflecting the mirror causes a movement of the ray
of light on the scale, box B. This scale is graduated in millimeters,
and it is necessary, therefore, that a curve be inade reducing these
millimeters to degrees Fahrenheit or Centigrade. This curveisvery
simply made from known melting points given below.

From the above description this pyrometer may seem too scien-
tific an instrument for everyday use, but such is not the case, and
we recommend it to all manufacturers using high temperatures,
which it is essential to control.

No. 12475. Price, complete . . . . . . $140.00
Water boils, 212° F. Gold melts, 1,913 F°.
Lead melts, 617° F. Palladium melts, 2,732 F°.
Zinc melts, 779° F. Silver melts, 1,775 F°.

Siemens’ Water Pyrometer.
No. 12480.

The pyrometer is shown in sections in the accompanying
sketches. It consists of a cylindrical copper vessel provided with a
handle, and containing a second smaller copper vessel with double
walls. An air space (2) separates the two vessels, and a layer of
felt the two walls of the inner one, in order to retard the exchange
of temperature with the surroundings. The inner vessel holds a
little over a pint of water. A mercury thermometer (&) is fixed close
to the wall of the inner vessel, its lower part being protected by a
perforated brass tube, whilst the upper projects above the vessel and
is divided as usual, on the stem, into degrees, Fahrenheit or Centi-
grade, as desired. At the side of the thermometer there is a small
brass scale (¢), which slides up and down, and on which the high
temperatnres are marked off in the same degrees into which the
mercury thermometer is divided ; on a level with the zero division
of the scale a small pointer is fixed to it, which passes in front of the
thermometer.
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Short cylinders (&), of either copper, iron or platinum, are sup-
plied with the pyrometer, which are so adjusted that their heat
capacity at ordinary temperature is equal to omne-fiftieth of that ot
the copper vessel filled with one pint of water. However, as the
specific heat of metals increases with the temperature, allowance is
made on the brass sliding scales, which are divided according to the
metal used for the pyrometer cylinders (4). It will therefore be
understood that a different sliding scale is required for each kind of
metal. In order to obtainaccurate measurements, each sliding scale
should only be used in conjunction with its own thermometer, and
in case the latter breaks, a new scale must be made and graduated
for the new thermometer.

The water pyrometer is to be used as follows :

Exactly one pint (0.568 liter) of clean water, preferably distilled
or rain water, is poured into the copper vessel, and the Pyrometer
is left for a few minutes to allow the thermometer to attain the
temperature of the water.

* The brass scale (¢) is then set with its pointer opposite the tem-
perature of the water as shown by the thermometer. Meanwhile,
one of the metal cylinders has been exposed to the high temperature
which is to be measured, and after allowing sufficient time for it to
acquire that temperature, it is rapidly removed and dropped into the
pyrometer vessel without splashing any of the water out.

The temperature of the water will now rise, and after an interval
the mercury of the thermometer will become stationary. When this
is observed, the degree on the thermometer is read off, as well as the
division on the brass scale (¢) opposite the top of the mercury.
These two values added together give the temperature of the flue,
furnace or other heated space in which the metal cylinder has been
placed. With cylinders of copper and iron, temperatures up to
1,800° F. (1,000° C.) can be measured, but with platinum cylinders
the limit is 2,700° F. (1,500° C.).

For ordinary furnace work either copper or wrought-iron cylin-
ders may be used. Iron cylinders possess a higher melting point
and have less tendency to scale than those of copper, but the latter
are much less affected by the corrosive action of the furnace gases;
platinum is, of course, not subject to any of these disadvantages.

The weight to which the different metal cylinders are adjusted
is as follows :

Copper, 137 grammes.
Wrought iron, 112 ¢
Platinum, 402.6

In course of time tbe copper cylinders lose weight by scaling;
the table which now follows gives for the diminished weights the
factor with which the readings on the brass scale have to be multi-
olied in order to obtain the correct temperature.
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Table of Corrections for the Decrease in Weight
of the Copper Cylinders.

Weight of | Multiplier for “ Weight ot Multiplier tor }1 Weight of | Multiplier for
~ Copper the Indications, Copper the Indications Copper the Indications
Cylinder in of the ‘ Cylinder in of the | Cylinder in of the
Grammes. | Sliding Scale.| Grammes. Sliding Scale. “ Grammes. | Sliding Scale.
137 1.000 131 1.046 125 1.096
136 1.007 | 130 1.054 124 1.105
‘ ;
135 r.ors | 129 1.062 123 I1.114
134 1.022 | 128 1.070 122 1.123
133 1.030 | 127 1.078 121 1.132
132 1.038 | 126 1.087 120 I.142
12480. Price, complete, with extra thermometer . $50.00.

.
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Mesuré & Nouel’s Optical
Pyrometer.

No. 12485.

Fig. 2.
DESCRIPTION.

FIG. 1.—Shows the longitudinal view of the instrument.
FI1G. 2.—The Eye-piece and the Graduated Scale.

No. 12485. Price, in leather sling case. . . . . . . . . . $50.00

. It consists essentially of two Nicol Prisms, p and @, known as the polarizer and
analyzer, respectively, between which is placed a quartz plate, Q, cut perpendicularly to its
axis. The end, G, is closed by a parallel glass; at the other end, O, is the lens, Z. Misa
movable plate to verify the adjustment of the quartz plate or the prisms at any time. C C is
a graduated disc revolving before the fixed index, 7, and carryving with it in its motion the

) Sag

quartz plate, O, cut perpendicularly to its axis, intercepts the polarized light, the light still
remains polarized but proceeds in another plane—z. e.. is Ceflected. The angle between the
original plane and the new plane is proportional to the thickness of the quartz plate, and
nearly inversely proportional to the wave length. The quartz plate being of constant thick-
ness, we have but two variables to deal with—the angle of deflection and the wave length. We
can measure the angle of deflection produced in a ray of light by the quartz plate by simply
rotating the second prism, 4, from zero to the extinction of light. 7%e wave lengih is pro-
portional to the intensity of the light, and the inlensity is proportional to the ltemperature at
which the light is emitied. The angle of rotation will thevefore sevve as a measure of the tem-
perature. The light from an incandescent body above a dark red heat is,however, not homo-
geneous—that is, as the intensity of the light increases, the more refrangible rays appear,
until, with a dazzling white heat, we have the rays corresponding to all the colors of the
spectrum. The rotation of the analyzer, 4. now, instead of extinguishing the light, produces
a series of colors varying in intensities. The rotatidn necessary to produce a given color is,
however, proportional to the intensity of the light, and so still serves as a measure of the
temperature. The lower the temperature the less angle of rotation.

No. 12490. Pyrometer Cones, Seeger’s for use in ceramic industries,
set of 20 numbered Cones, ranging from 950° to 2,000° Cent., 2cts. each

witep
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HOBSON’S HOT BLAST PYROMETER.

12495.

The measurement of the hot blast temperature by this instrument is based
upon the relative proportions of mixed hot blast and atmospheric air.

It consists of a brass chamber, having three arms and a handle. An opening
through a jet in one of the arms admits the hot blast, another arm admits the
atmospheric air, while the third arm is for the discharge of the mixed current of
hot blast and atmospheric air. To this third arm is attached a thermometer,
which indicates, by graduations on the stem, the temperature of the mixed cur.
rent, and on a metal scale the temperature of the hot blast. A thermometer is
also attached to the arm admitting the atmospheric air. .

The size of the opening in the arm admitting the hot blast and the area of the
air inlet are fixed so that the proportion of hot blast to the atmospheric air is
always the same. ’

It has been found by experiment that the variation in the pressure of the hot
blast will cause corresponding variation in the quantity of air induced, so that
the indications may be relied upon as correct.

This Pyrometer can be used constantly to 20000 F. without danger of injury to it,

No. 12495. Price, including extra Thermometer, . . $50 00
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THE QUEEN ELECTRICAL PYROTETER.

The Queen Electrical Pyrometer involves the same principle as the Le

Chatelier Pyrometer; that is the measurement by means of a galvanometer of
the current of electricity produced by heating the junction of platinum and
platinum-rhodium wires.
» The Pyrometér consists of a Galvanometer and the Thermo-electric
element.

The Galvanometer is a decided improvement over all other forms of
galvanometers used for this purpose.

It issmall and very portable, and is graduated in either degrees Fahr. or
Cent., requiring no calculation or adjustment.

The Thermo-electric element consists of the platinum and platinum-
rhodium wires, the outer ends of which are fastened together. The wires pass
through a porcelain or iron tube, and are insulated from each other by double-
bored porcelain tubes. The other ends of the wires terminate at two -binding
posts on the wooden handle. Price,complete. . . . . . . . . ... $140 0O

Directions for Using the Pyrometer.

The Galvanometer should be set in some solid position, having as little
vibration as possible, and then leveled by means of the two leveling screws and
according to the two levels on the face of the Pyrometer.
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The hand may now be unclamped by turning the milled nut 4 one or
two turns to the left until the hand swings free. The button 5 also clamps
the hand when the 1id of the box is locked in place, and will be sufficient sup-
port for it except when the Pyrometer is subjected to very severe handling.

When the hand is free it should swing to the zero of the scale. If it does
not, it can very easily be set by the adjustment on the top of the brass dome.

The Thermo-electric element should be connected with the Pyrometer,
as shown in the cut, by connecting the four binding posts by insulated wire,
not smaller than No. 14. (B. & S. gange).

The element may then be put in the furnace and the temperature will
be indicated at once on the temperature scale of the Pyrometer.

The element must never be inserted in any molten metal, as it destroys
the electro-motive force of the wires.

The advantages of this Pyrometer are manifold. 1st. The quickness with
which the instrument may be set up and readings taken, or it may be left per-
manently in the oven or furnace.

2d. The range of the instrument is from 2co F. to 3,0co F., but is in-
tended specially for the higher ranges.

3d. The accuracy of the Pyrometer is guaranteed. Kach element is
standardized and the scale is graduated according.

When new elements are furnished, they are accompanied by a standard-
ization curve, so they may be used on the same Pyrometer.

4th. The elements will not be affected by gases nor constant use at high
temperatures.
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The Queen Clinical Thermometers.

~

The demand for a goed clinical thermometer which, whilst moderate in price,
should be accurate in its indications, indestructible in its register, and easily
read, has led to the production of the ‘Queen” Clinical, which is confidently
recommended to the Medical Profession.

The advantages of the “ QUEEN *’ Clinical Thermometer are :

The ACCURACY of its indications, each thermometer having been carefully '

CALIBRATED and compared with the KEW STANDARD, an accompanying CER-
TIFICATE showing the exact variation in ONE-TENTH OF A DEGREE Fahren-
heit. )

The INDESTRUCTIBLE INDEX. In this form the entire column forms a
registering index, which, after a trial, may be shaken below the normal point and
again used, all that portion of the mercury which rises above the constriction in
the bore remaining up, until shaken back. it thus being impossible to destroy its
self-registering property, and the annoyance of losing the register being entirely
obviated.

The LENS TUBE, of which the “Queen” Clinicals are made is specially drawn for
us by English manufacturers, with a view to the magnifying powers and evenness of

“the bore. The “Queen” Lens Clinicals magnify the column of mercury at least 6
diameters.

The INDELIBILITY of the graduation, which by the use of a special prepara-
tion, retains its distinctness and color.

The SPECIAL GLASS and PROLONGED SEASONING by which change, from
age, of the zero point, is prevented.

Each thermometer is accompanied by a certificate.

12500. The “Queen” Clinical Thermometer, Plain front, with certificate . . $1 00

12501. The “Queen” Clinical Thermometer, lens ftont, with cértiﬁcate .81 25
Gold-Plated Case, with Chain. . . . . . .$ 50 extra.
Sterling Silver Case, with Chain, plain. . . 1 50

Sterling Silver Case, with Chain, repousse . 2 00
12502. The **Queen” One Minute Clinical Thermometer, lens front, with
certificate . . . . . . . . . .. ... c oo IS0

e W
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The Queen Hypodermic Syringes.

Our Hypodermic Syringes are all fitted with an oil cup or receptacle be-
tween the packing, which is filled with a drop of oil, and will always keep the
syringe in fine working order, by preventing the drying up and shrinking of
packing. A small screw cap covers the opening of each syringe. They are
made of the best seamless ma-
terial, by the best skilled me-
chanics, and each syringe is
tested and guaranteed by us.

Our syringes are made so
that tablets may be dissolved in
them by simply unscrewing the
cap from needle end.

12515 SYRINGE

has glass barrel protected by
fenestrated metal cylinder with
finger rests; is graduated on the
piston and has two needles, and
two vials for tablets. Put up in
strong morocco covered case as
shown in cut.

12516 SYRINGE

has glass barrel protected by
fenestrated metal cylinder with
finger rests ; is graduated on the
piston and has two needles, and
four vials for tablets. The case
has round corners, chamois skin
covering, and is lined with silk
and velvet, and is very strong
and compact as shown in cut.

No. 12515. Hypodermic Syringe, price complete . . . . . . . . . .. $1 50
‘12516, “ ¢ Co Ll 2 00
“ 12517, ¢ “ same outfit as No. 12516, but packed in
flexible morocco case, price . . . . . . . . ... .. 2 25

¢ 12518. Hypodermic Syringe, same as No. 12516, packed in neatalu-
miniumease . . . . ... ... Lo 3 00
Extra needles for syringes . . . . . . . . . . ... ... 35
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HYPSOMETRICAL THERMOMETERS.

It is generally assumed that water boils at 212° Fahrenheit, but this is true only as
tea-level, under a barometric pressure of 29.922, in latitude 45, at a temperature of
327 Fahrenheit, and with chemically pure water. The boiling-point, therefore, var-
fes with the latitude, the height above sea-level, the pressure of the atmosphere and
tue temperature. Thus, at Philadelphia, under the mean barometric pressure of that
Locality, of 29.932 at 32° Fahrenheit, water boils at a temperature of 211.994 Fahren-
Leit.  As there is an evident relation between the boiling-point and the elevation of
< place. as shown by the decreased barometric pressure as we ascend, it would seem
& comparatively simple matter to measure the height of a mountain by the tempera-
¢ ire at which the ebullition of water oceurs. The barometric pressure, however, for
t1ue xame place, is continually varying, and with it, the boiling temperature of fluids,

It follows, therefore, that in order to determine elevations with any degree of
accuracy, by means of a Boiling-Point Thermometer, it is necessary, in the first
vlace, that the thermometer employed should be accurately graduated and compared
with the reading of a standard barometer, reduced for temperature and latitude. It
i~ necessary, also, that observations should be made, with as little interval of time
ietween as possible, at the lower point from which the elevation of the higher point
I to be determined, as well as at the higher point itself, and that these observations
De repeatedly made. ;

1n relation to the necessity of a thoroughly accurate thermometer, Admiral Fitz-
roy says, in his “ Notes on Meteorology > “ Each degree of the boilng-point ther-
mometer is equivalent to about 550 feet of ascent, or one-tenth to 55 feet; therefore,
the smallest error in the graduation of the thermometer itself, will affect the
height deduced, materially.” Having prepared to make observations with accuracy,
it becomes necessary to ascertain the means of deducing the height from the obser-
vations made.

The following table gives very nearly the elevations in feet corresponding to a falt
of 1° in the temperature of boiling water:

Elevation in Feet

Ebullition between . for each Degree.
214 and 210 . . . . . . . . . . . 520
210 “ 200 . . . . . . . . . . . 530
200 « 190 . . . . . . . . . . . 550
190 “ 180 . . . . . . . . . . . 570

Tt is assumed that the boiling-point will be diminished 1° for each 520 feet of as-
cent, until the temperature becomes 210°, then 530 feet of elevation will lower it
one degree until water boils at 200°, and =0 on, the air being at 32° Fahrenheit. As,
according to Regnault, air expands .002036 of its volume at 32° for each degree in-
crease of temperature, it is necessary to find the mean temperature of the air between
the two points and apply the correction due to the difference between that and 32°,
The formula will then be as follows :

Let H represent the vertical height in feet between the stations; B and b the boil-
Ing-points of water at the lower and upper stations respectively ; f, the factor found
In the above table,

Then H=f (B—b).

Let m be the mean temperature of the stratum of air between the stations. Cailing
the correction due to the mean temperature of air C, its value will be found from
the equation

C= H (m— 32) 002036

Calling the corrected height F7, it will be found from the formula
H =H+ H (m—32) .002036,

that is, H' = H 14 (m - 32) .002036.
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When an accurately made and carefully compared thermometer is used in accord-
ance with the foregoing instructions. very accurate and valuable results may be ob-
tained with the hypsometrical apparatus. But it is manifest that with thermometers
as ordinarily made, whose freezing-points have been fixed without regard to the con-
ditions of a true zero, and with observations which leave entirely out of account many
of the factors necessary to even approximate correctness, the results obtained must
efien be of little value.

HYPSOMETRICAL THERMOMETERS,

12554,

No. PrICB

12554, WoLLASTON’S BOILING-POINT APPARATUS, with 12-inch thermome-
ter packed in light metallic case, lined with India rubber; copper
boiler, with three-draw telescopic chamber and tripod stand. The
whole in leather case, with straps, . . =« . . $40 00
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No. PrICY

12555. WOLLASTON'S POCKET BoILING-POINT APPARATUS. A more porta-
bie form of No. 12554, . . . . . <. .. 82500

WOLLASTON’S BOILING-POINT APPARATUS consists of a delicate thermometer, with
engine divided scale, each degree being subdivided to one-tenth. To avoid errors
from the cooling influence of atmospheric currents, the thermometer is suspended
from an India rubber washer to within an inch and a half of the water inside a
double three-draw telescopic chamber, to prevent current of air affecting the tempera-
ture, and thus the thermometer is surrounded by the vapor of boiling water only.
The steam ascends the inner chamber, escaping by a hole at the top into the outer
one, which it descends to reach the open air through the tube at the side. The mer-
cury will soon be seen to ascend, and the division on the stem, at which it becomes
stationary, shows the temperature, and a reference to the tables, supplied with each
instrument, will give the elevation in feet above sea-level. The temperature of the
surrounding air, as indicated by an extra thermometer, should be noted at the time
of making the experiment.

HENDERSON’S BoILING-PorNT APPARATOS, while arranged on the general prin-
ciple of Wollaston’s apparatus, possesses the advantage of having a self-registering
thermometer, and of dispensing with the use of a spirit lamp, the water being made
to boil by the heat of a.candle. A measured quantity of water being used—about
oz.—very uniform results are obtained, The brass tube forms the case for carrying
the instrument.

FETTY N FET—
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No. PrIcR
12656. HENDERSON’S SELF-REGISTERING BorLiNg-PoINt TEERMOMETER,
arranged for candle, Complete, . . . . . . $30 00
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THERMOMETERS FOR SOLAR RADIATION.

Considering the fact that the actuating force of every movement in the physical
world is Solar Radiation, that to it is due all the phenomena of rain, of wind, of dew,
of ocean currents and of animal and vegetable life, it seems important that some
attention be paid to the instruments of precision by which the amount and chaFactex
of that power is measured. It is evident that observations from Radiation Ther-
mometers, both as respects the direct solar radiation and the radiation from the earth
must be of great consequence to meteorologists, and have a very important bearing
apon questtons of climatology.

12575.

No. PRICE.
12575. PATENT SoLas RaDfATION THERMOMETER, registering maximum
in vacuo; consist:ng of a selfregistering maximum thermometer,
inclosed in a glass chumber, exhausted of air, so that it is protected
from the loss of heat which would occur if bulb were exposed.
The bulb and neck of the tube blackened and the instrument
mounted on stand, . . . . . . . . . . $10 00

.

12576.

12576, SoLAR RADIATION THERMOMETER, registermg maximum i vacuo,
black bulb and stem. Arranged to be placed on Y’s. - . . $800

ki d ol

i
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12577.

12577. SoLAR Raprarion THFRMOMETER self-registering, black bulb, in
open air, . . . $500

TERRESTRIAL RADIATION THERMOMETERS

12580.

£2580. TERRESTIAL MINTMUM THERMOMETER, on stand, for the grass, . 4 =0
6

12581. Do. do. de. do. do. large size, 5!

12582.

i2582. PATENT CYLINDER JACKET TERRESTRIAL MINIMUM THERMOME-
TER, on brass stand, . . . . . . . 2 56

-
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DIFFERENTIAL THERMOMETERS,
12590.
No. PRricR
12588. LESLIE’S DIFFERENTIAL THERMOMETER, on stand, $3 0C

12589. LESLIE’'S DIFFERENTIAL THERMOMETER, with scales on both arms,
. on mahogany stand, complete, . . . . . . . 5 06
The instruments are intended, as the name denotes, to show the difference of tem-
perature between two places. - They are very useful in making delicate experiments
on radiation. They consist of a tube, bent twice at right-angles, terminating in two
bulbs, partly filled with enlored alcohol, and fixed upon a frame with stand.
12590. MATTHIESON’S ['[FFERENTIAL THERMOMETER, with boxwood
. scaies, on mahogany stand, . . . . . . . 10 00
This form of the Differential Thermometer has a short tube connecting the upright
tubes near the top, by which the temperature of the two arms is more quickly equal-
ized. The pendant position of the bulhs makes it very convenient for ascertaining
the temperature of liquids.

.

Comparative Thermometers.

No. PRICE.
12525. Comparative Thermometer, 8 inches long, having the three scales
—Centigrade, Réaumur and Fahrenheit . . . . . . . . . . $1 o0

12526. Comparitive Thermometer, 8 inches long, with the three scales
—Centrigade, Réaumur and Fahrenheit . . . . . . . . . . 2 50
Accurate and highly finished.

e P
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PICHE EVAPORIMETER. .
The Piché Evaporimeter consists of a glass tube ni- e inches in length, gradu-
ated to show the contents in cubic centimetres and tenths. :
It is filled with water (preferably with distilled water) and suspended vertically
by the eye at the top, see Fig. On the lower open end of tube is a disk of paper,
kept in place by a brass spring, attached to a slitted collar that moves along the
tube,

Evaporation takes place from the surface of the paper. The

9.

amount, in cubic centimetres, in any time, is givenby the differ-

—:?'; ence in the readings of the top of the column of water at the
i beginning and end of the time.

3: The amount of paper surface from which evaporation takes
-?; place varies slightly in the different instruments, depending on
f;-‘ the diameters of the glass tubes, which vary from 14.0 to 15.5
i" millimetres. There are about 11 square centimetres of surface
:_ exposed.

;f_-: The evaporation from a paper surface, such as is furnished with
5 | these instruments, is about one and one-half times greater than
i from an equal surface of water contained in a shallow dish.

;::v The object of observations with these instruments is to aseer.
%: tain the relation between the amount of evaporation and the
’;?-.‘ mean daily temperature and dew-point, as determined by the
; whirled wet and dry thermometers and the wind velocity.

The reading should bemade on the lowest part of the meniseus or

convexity of the top of water column to the nearest tenth of a
cubic centimetre.

A fresh paper disk will be put on every time the water in the
tube is renewed. In dry places the tube may require filling

every day. The tube should not be filled quite full; enough
space should be left to have top of water column read somewhere between 1.0
and 2 0, ¢, c. *

The instrument should not be exposed during September ai places where the tem-
perature is likely to fall below 820, as the freezing of the water will break the

glass.
No. PricE
12697. Picae EvAPORIMETER, . . . . . .« . $500
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6r
SYMPIESOMETERS.
No. PrICE
13090 SYMPIESOMETRR, in rosewood or mahogany frame, plate-glass front,
registering index, . . . . $25 00

13091. SYMPIESOMETER, same as 13099, with rack-work motion, . . 30 06

This instrument is used with Mercurial and Aneroid Barometers for purposes of
ecomparison. To use it, observe the temperature of the attached thermometer, then
adjust the metal pointer of the pressure scale, to the same degree as the thermometer
at side; the height at which the colored fluid then stands, shows on the sliding scale
the atmospheric pressure in inches and tenths of the barometer scale.

OZONOMETERS.

13094.

13092. ScHOENBEIN’S OZONOMETER— a series of test-papers, inclosed in case,
papers, s

sufficient for 12 months, with set of 12 comparative tints, . . 4 00
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No. PRICE
13093. MoFFATS OZONOMETER, test-papers, with 10 comparative tints, . $4 50
13094. CLARKE’s OzoNE CAGE, in japanned metal, . . . 450
13095. CLARKE’s OzoNE CAGE, in copper, . . . . . . . 7 00

The Ozonometer consists of a series of test-papers, which, when freely exposed to
{he air, and afterwards immersed in water, undergo a discoloration, which, on cor-
parison with a scale of tints, determines the amount of ozone in the atmosphere.

An ozone cage is necessary to secure the proper exposure to the air and pretection
frem zun and rain, ‘

BABINGTON'S ATMIDOMETER.

13096. BABINGTOA & A TMIDOMETER, for measuring the rate of evaporation
from water, ice or snow, . . . . . . . . . 2450

This instrument resembles a hydrometer, the stem, however, being surmounted b
a light copper pan and graduated to grains and half-grains. In use, the Atmi-
iometer is immersed in water in a glass vessel having a hole in the cover through
which the stem protrudes. The copper pan is then placed on top, and sufficient
water, ice, or snow, placed therein to sink the stem to the zero of the scale. As the
gvanoration procseds the scale rises, showing the amount of evaporation in grains,
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ELECTRIC THERMOMETERS.

No.

12530. ELEcTRIC THERMOMETER, with single tube, platinum wires and
binding screws, divided and figured on boxwood scales, 7 inches,  $4 50
d

PRICE.

12531. Do. o. do. 9 do. 500
12532. ELEctRIc THERMOMETER, with double tubes, platinum wires and

binding screws, for registering heat and cold, . . 7 inches; 6 50°
12633. Do do do. 9 -do. 750

12534. ELEcTRIC THERMOMETER, single tube, in porcelain scale, divided
to 500° Fahrenheit, for ovens, etc., .- . .7 inches, 750
12535. Do. do. do, 9 do. 9 00
These thermometers are arranged with platinum wires, so that the mercury, on
reaching a given temperature, makes connection with and starts an alarm. They
may be made extremely useful in manufactories, malt-houses, drying-rooms and
places of the kind. To the nurseryman, who passes our severe winters in constant
apprehension of danger to his plants, they are of great value. For his use they are
arranged to make electrical connection at 50°, 45°, 40°, or whatever temperature is
desired, with a wire which may pass into the sleeping room of thc gardener, where
an alarm bell is rung. The arrangement is extremely simple, requiring no special
skill to manage, and not at all liable to get out of order.

ELECTRIC THERMOSTAT.

The Electric Thermostat is handsome in appearance and reliable in action, has
double contact, can be set at high and low temperature, and will ring a signal bell
when temperature reaches either point. In this connection it is very valuable
for use in green-houses, incubators, or in any position where such a tell tale is

needed
12537. ELEcTRIG THERMOSTAT. Price, each . . ]
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NEW ELECTRIC THERMOMETER. b

This is the only electrical thermometer which will give an alarm at different
points above the normal temperature. The contact points are made above and
below a contraction in the tube near to the bulb. To set the thermometer, heat it
to the degree at which the alarm is desired to be given, the mercury above the
construction will remain up the same as in the ofdina.ny maximum Registering
Thermometer, while that portion below the constriction will recede again into the

" bulb. When the proper temperature is reached, when it will join the rest of the
column, thereby closing the circuit. To reset it, unhook the wires and shake the
golumn dewn in the same manner as an ordinary maximum thermometer.

12588 WNew ErLecTRIc THERMOMETER, . . . . . ‘ - 8750
12540. ErecTRIC VIBRATING BELL, 24 inches, . . . . . . 1 50
12541. Le CrancuE Prism BATTERY, complete, . . . . . 120

Wires for connecting bell with battery and thermometer, N 0. 18, sotton
covered, . . . . . . . . . per lb.  34cts.
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Deep-Sea Thermometers.

12552.
No PRICE.

:2550. DEEP-SEA MAXIMUM AND MINIMUM THERMOMETER ; Sixe’s
principle, in ebonite mounting, divisions and figures on
German silver raised scale at side, acting also as a protec-
tion to the thermometer, in round copper case, with hinged

doorandeclasps . . . . - . . . ... e e e e e e $20 co
12551. SIXE’S THERMOMETER, FOR DEEP-SEA, (2 inches, on metal or

porcelain scale in round copper case, with door and ring

at bottom for weight, with valves. . . 17 50

Thermometers for ascertaining the temperature of thesea’sdepthsare made
to register the maximum or minimum temperature, or both, and are usually
constructed on the principle of Sixe’s Thermometer, which is the only ther-
mometer registering both extremes, in a vertical position. The pressure of the
ocean depths being enormous— at a depth of two to three miles it being equal
to about three tons to the square inch; ‘ or, in sea water of sp. gr. 1.027, the
pressure, in descending, increases at the rate of 280 pounds upon the square
inch for every 100 fathoms, or exactly one ton for every 8co fathoms;’’ it was
found that the resulting error in thermometric indications was very great. At
a pressure equal to 2,500 fathoms equal three tons per square inch, the error
equaled 12° to 13° Fahr. in excess with the deep-sea thermometer, while with
ordinary self-registering thermometers, the error reached the extraordinary
amount of 70° Fahr. in excess. To remedy this, Dr. Miller suggested an effec-
tive improvement, which is now universally adopted. Deep Sea Thermometers,
as now made (No. 12550), are constructed on the Sixe principle, but with a
shorter elongated bulb, which is incased in an outer bulb nearly filled with
spirits, by which the pressure is resisted, the changes in temperature rapidly
transmitfed, and the whole instrument made stronger.

12552. JOHNSON’S METALLIC DEEP-SEA THERMOMETER. . . . . . - §60 0o

This instrument, which is altogether free from liability to error from com-
pression by the surrounding water, though not quite so sensitive as the mer-
curial thermometer, depends for its indications upon the contraction and ex-
pansion of compound metallic bars.

It consists of strips of brass and steel, of the respective specific gravity of
8.39 and 7.81, riveted together, and by their unequal expansion, moving a
pointer over a graduated are.

‘ol
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Patent Deep-Sea Thermometer.

This ingenious instrument has no indices or springs, and F1e. 2
its indications are by the column of mercury only. The bulb
is protected as suggested by Dr. Miller, and the tube is in
shape like a syphon, with parallel legs, and has a continuous
communication, as shown in cut. The scale is pivoted on a
centre, and is attached, in a perpendicular position, to a simple
apparatus. In its descent the thermometer acts as an ordinary
instrument ; but so soon as the descent ceases, and a reverse 0
motion is given to the line, the instrument turns once on its
centre, first bulb uppermost and then bulb downwards. Fig 2

F1G. 1 shows the portion of the mercury
- after the instrument has been thus
turned on its centre. A is the
bulb; B the outer coating or pro- 80
tecting cylinder ; C is the space of
rarified air, which is reduced, if
the outer casing be compressed;
D is a small glass plug, which in-
sures that none but the mercury —
in the tube can be transferred to
the indicating column; E is an en-
largement made in the bend, to
etable the mercury to pass quickly
from one tube to another in re-
~ volving; and F is the indicating
tube or thermometer proper.
When the thermometer is put in =
motion, and immediately the tube
has acquired a slightly oblique
position (Fig. 1), the mercury
breaks off at the point D, runs
into the large and curved portion
E, and eventually falls into the
tube F, when the tube resumes its
original position. The contriv-
ance for turning the thermometer
over at the bottom of the sea is a
vertical propeller G (Fig. 1), to
which the instrument is pivoted.
The engraving shows the general
arrangement. T being the ther-
mometer, S a metal screw connec-
ted with the frame of the ther-
mometer by a wheel and pinion §

12553. movement at A ; S¥is a stop for 12553.
arresting the movement of the thermometer when it has made one revolution.
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HYGROMETERS.

-

There are various forms of Hygrometers used in ascertaining the amount of moist
are in the atmosphere, which may be accomplished by observations based upon
either the absorption of moisture, its condensation or its evaporation. On the first-
named principle are Saussure’s Hair Hygrometer (still employed in the shape of the
instrument called a Damp Detector), and the various forms of Catgut, Seaweed and
Grass Hygrometers, which are now rather curious toys than scientific instruments.
To the second class belong Regnault’s and Daniell’s Hygrometers, which give very
valuable results by direct observation, and in the third class are Leslie’s Hygro-
meter, August’s Psychrometer, and that modification of the latter, now so universally
used, known as Mason’s HYGROMETER.

The Hygrometer is of infinite value for many purposes. In the sick chamber its
use is evident, as by its aid, any kind of climate can be artificially produced,and that
degree of dryness or humidity necessary for the health of the patient, obtained with
ease. Hygrometrical observations are most valuable supplements to those of the
barometer in meteorology. The relation of the hygrometer reading to that of the
barometer will determine whether wind or rain isto be expected, while in clima-
tology, the hygrometer is the exponent of all the differences of vegetable and climato-
logical conditions. In many branches of manufacture the hygrometer will be found
of great service, as in cotton carding, where it is important that'the atmosphere be
kept in an equable condition, cotton absorbing about five per cent. of its own weight
when the air is very damp. In drying rooms the relative drying value of hot aiz
currents of different pressures may be readily determined with the hygrometer ; and
in regulating the hygrometrical state of the “air in warehouses, malting-houses, hot-
houses, green-houses and in the laboratory it will be found most useful.

MASON’S HYGROMETER.

This is much the most convenient and satisfactory instrument for practical use.
Tt consists of two thermometers, as nearly as possible alike, mounted parallel upon a
frame and marked respectively “wet” and “dry.”” The bulb of the one marked
wet is covered with thin muslin or silk, and kept moist from a fountain which is
asually attached. The principie of its action is, that unless the air is saturated with
moisture, evaporation is continually going on. And as no evaporation can take
place without an expenditure of heat, the temperature of the wet bulb thermometer,
winder the evaporation from the moistened bulb, falls until a certain point is reached,
intermediate between the dew-point and the temperature of the air, as shown by the
dry bulb thermometer. To find the dew-point, the absolute dryness, and the weight
in‘grains of a cubic foot of air, tables have been constructed empirically from experi-
ments at Greenwich, combined with Regnault’s tables of Vapor Tension.

TO USE MASON'’S HYGROMETER.

1f the air be very dry, the difference between the two thermometers will be great ;
if moist, less in proportion, and when fully saturated, both will be alike.  For dif-
ferent purposes, different degrees of humidity are required, and even in household
ase, that hygrometrical condition of the atmosphere most beneficial to one persor,
may frequently be found altogether unsuitable for another. ¢ Dry” bulb70° and
“wet” bulb 62° to 64° indicate average healthful hygrometrical conditions: any
sther relative condition required may easily be found by experiment, and then, dis-
pensing with calculations, or reference to tables, it is only necessary to see that ths
two thermometers stand in the required relation o each other.
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MASON'S HYGROMETERS.

===

H

=

12600. 12611.

No. ’ PRIO™
12600. Masoy’s HYGROMETER, walnut frame, with metal scales, . . $2 00
12601. Masox’s HYGROMETER, boxwood frame, polished front and bev-

elled edges, with fountainin centre, . . . . . 4 50
12602, Masox’s HYGROMETER, boxwood scales, in white japanned metal
case, . . . . . . . . . . . . 6 75
12603. MAsoN’s HYGROMETER, incorrodible porcelain scale, in japanned
metal case, . . . . . . . . . . 8 0¢
12604. Masox’s HY sROMETER, opal glass scale, in white japanned metal
case, . . . . . . . . . . . 8 eo
12608. PATENT HYGRODIKE, on the principle of Mason’s Hygrometer, but
arranged with dial and pointer so that the absolute and relative
dryness and the dew-point may be read off without calculation, 15 0§
12611. U. S. WEATHER BUREAU HYGROMETER, consisting of two alu-
minium scale thermometers (12190), complete on wooden back, 6 00
12615. U. S. WEATHER BUREAU WHIRLING APPARATUS, for giving the
thermometer in 12611 a more perfect exposure to the air, price
without thermometers. . . . . . . . ", . . . 18 oo
12616. U. S. WEATHER BUREAU SLING PSYCHROMETER . . . . . . . 6 50




29

ve

H

i2Ki]

18

63

L3

8¢

44

ag

] &8

GG

61

ST

65

I

o

@3

L1

£

0
r~

2RI’

=3
~

w
©

2

)
w

3

%=
-

<
<

3

L3
@

93

81

.*SaANL
“VEEIRA], ATV

‘SHALEWOWNHHY, LHM ANV A¥Q HHL NAIEMINY HONTAHIAIQ

-
Fa 1 6 9 12 T|o
TZ LL 18 68 26 | 001 [ow1
oL 1L ¥8 68 16 | 001 | ce1
69 9L €8 68 26 |00t |ost
89 [ 8 88 26 |001] a1
19 cL €8 88 16 |001 03T
99 VL 28 88 16 | oot |er1
9 €L 8 18 26 oot |ort
¥9 oL 18 18 16 001 |01
29 1L 08 98 26 |00T Joor
09 69 6L 98 96 |001] g6
6¢ '89 8L o8 96 |001] 06
9G 99 1L 8 96 |001[ o8
3 9 GL 8 96 |001] 08
19 29 bL 28 26 001 gL
K2 09 oL 18 96 |001] 02
v 9 oL 08 96 {001 ] 9
6¢ € | 89 82, 6 | 001 | 09
ve o ) 9 6 |001] oo
J%4 22 19 ¥L 6 001 ] gc.
61 g 8¢ 1L 26 |001[ cp
8 0g ¢ 89 26 | 001 | oF
61 op [ 16 |001] c¢
L 9 L8 68 |001| og
. 6 9 |2 1|0

_'sEuAL
-VYEAWA], "IV




70 QUEEN & CO.,” PHILADELPHIA.
TABLES FOR THE USE OF MASON'S HYGROMETER.

TABLE OF DEGREES.

gl‘asroor:]f_ Degrees+excess X 2=ab- f‘i‘{zson's Degrees+excessx2=ab-‘\
'gter. solute Dryness. Leslie’s %g;).m- ‘ solute Dryness. | Leslie’s
Hygrom- U Hygrom-
eter eter
Degrees of | _ Excess of Absolute  |compared | Degrees of  Excess of \  Absolute |gompared.
Dryness | Dryness to be Dryness with Dryness | Dryness to be Dryness | with
Observed. added. existing. Mason’s. § Observed. added. existing. | Mason’s.
» 0.0 0.0 0 { 115 | 19165 | 26833 69
| 0.5 | 0083 | 1166 3 ] 12 | 2000 280 | 72
0.166 2.332 6 12.5 | 2.083 29.166 75
| 15 | o295 p 3499 | o | 138 | 2166 | 80332 | 78
0.333 4.666 12 13.5 2.2495 31.499 | 81
5 0.4165 5.833 15 14 2.333 32.666 | 84
0300 7.0 18 14.5 24165 33.833 | 87

[

0.583 8.166 21 15 2.500 350 1 90
0.666 9.332 24 15.5 2 583 36.166 93
0.7495 | 10.499 27 16 } 2.666 37332 1 96
0.833 11.666 30 165 | 27495 38.499 99
0.9165 | 12.823 33 17 2.833 39.666 | 102
1.002 14.0 36 175 2.9165 40.833 | 105
1.083 15.166 39 18 3.000 420 | 108
1.166 16.332 42 18.5 3.083 43.166

1.2495 | 17.499 45 19 3.166 44.332 | 114
1.333 18.666 48 19.5 $.2495 45499 1117
1.4165 | 19.833 51 20 3.333 46.666 120
1.500 21.0 54 20.5 3.4165 47.833 | 123
1.583 22.166 57 21 3.500 49.0 126
1.666 23.332 60 21.5 3.583 50.166 | 129
1.7495 | 24 499 63 22 3 666 51.8332 | 132
1.833 25.666 66 22.5 3.7495 52.499 | 135
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By the TABLE oF DEGREES is shown, without calewlation, the Absolute Dryness of the
Atmosphere, in Degrees of Fahrenheit's Thermometer.

Observe the NUMBER OF DEGREES THE Two THERMOMETERS DIFFER, which are
here called “Degrees of Dryness Observed,” and found IN THE FIRST
coLUuMN of the table.

The Second Column merely contains the Figures which have been added to the De-
grees of Dryness in the First, and multiplied by 2, to obtain THE ANSWER PU1
DOWN IN THE THIRD COLUMN.

ExampLE—Temperature of the Air 57, wet bulb 54=3 degrees of dryness observed
then add 0.5 excess of dryness=3.5 and multiply by 2, which will give 7 de-
grees of absolute dryness existing.

To find the Dew-point—Subtract the Absolute Dryness from the Temperature of the
Air. Exaniple. 57—7=50 Dew-point.

To find the actual quantity of Vapor by weight in the Atmosphere—Proceed as di-
rected in the TABLE OF QUALITY. .

The comparison of Mason’s with the *Dew-point Hygrometer, and of Sir John

Leslie’s, wili be seen in the same line of the 1st, 3d and 4th columns of the
Table.

* Professor Daniel’s Hygrometer is egistered bv the 3d column.

e
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To Find the Quantity of Vapor by Weight Existing in
the Atmosphere.

PROBLEM.—The Temperature of the Atmosphere in the shade, and of the Deu-
point being given, to find the quantity of vapor in a cubic foot of air.

If the Temperature of the Air and the Dew-point correspond, which is the case
when both thermometers are alike, and the air consequently saturated with moisture,
shen in the table of quantity opposite to the temperature, will be found the corre-
sponding weight of a cubic foot of vapor expressed in grains.

Exampre—Let the Temperature of the Air be 70° Fahr., and the Dew-point the
same. Then opposite the temperature you have the weight of a cubic foot of vapor—
8,392 grains.

But if the Temperature of the Air be different from the Dew-point, a correction is
necessary to find the exact weight.

FxamprLE—Suppose the Dew-point be 70° Fahr., as before, but the Temperature of
the Air in the shade be 80°, then the vapor has suffered an expansion due to an ex-
vwess of ' 10°, which requires a correction.

We find in the table of corrections for 10° is 1.0208.

Then divide 8.392 grains at the Dew-point, viz., 70° by the correction, correspond-
g to the degrees of Absolute Dryness, viz., 10°, and you have the actual weight of
vapor existing.

8.3920
ExAMPLE.———8.221 grains existing, which subtracted from the weight of vapor,
208

corresponding to the temperature of 80° Fahr., gives the number of grains required
for saturation at that temperature.

ExAMPLE.—11.333 grains at the temperature of 80° Fahr.
8.221 grains contained in the air.

3.112 grains required for saturation.

To find the relations of these conditions on the natural scale of humidity [coms
plete saturation being 1.000], divide the weight of vapor at the Dew-point by the.
weight at Jhe temperature of the air, the quotient gives the parts of 1.000 the degrees
of saturation. ’ )

8.392 grains at the Dew-point—-T70°
ExAMPLE——- =17.40 degrees of humidity,
11.333 grains at the temp. of the air 80° saturation being 1.000.

The principles of these calculations will be found in Professor Daniel’s Meteoro
logical Essays; in Mr. Anderson’s Essays on Hygrometry ; in the Edinburgh Ency-
clopzdia, vol. XI, and in the Edinburgh Journal of Science, vol. VII, page 43, in an
excellent article on the Dew-point Hygrometer, by Mr. Foggo, from which the table
of corrections has been partly subtracted. The Table of Quantity by Weight has
been taken from Professor Daniel’s Work on Meteorology, to which the reader is ree
ferred for further particulars,
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TABLE OF QUANTITY,

Showing the Weight, in Grains, of a Cubic Foot of Vapor, at Different Temperatures.
from O to 95° Fahrenheit.

Weight | Weight | | Weight || . Weight |
Temp. in Temp. in ‘ Temp in ilTemp—. ‘ in’
Grains. | Grains. i Grains, | Grains. l
0 0.856 | 24 1961 || 48 4979 || T2 | 8924 |
1 0892 | 25 2,028 1 49 4407 | 73 | 9199 |
2 0928 k¥ 26 2006 | 50 4535 | T4 9484 |
3 0.963 | 27 2163 | 51 4684 || 75 i 9.780 |
4 0.999 | 28 2929 || 52 | 4832 | 76 10.107 |
5 1.034 | 29 2.995 \| 53 | 5003 || 7T | 10.387
6 1.069 | 30 2361 | 54 | 53 | 78 10.699
7 1.104 | 81 2451 | 55 5312 | 79 | 11.016
8 1139 || 82 92.539 ] 56 5511 | 80 | 11.333
9 1173 | 33 2630 || 57 5.679 81 | 11.665
10 1208 || 34 2717 || 58 5868 || 82 | 12.005
11 1254 || 35 2.805 ‘ 59 6.046 || 83 12.354
12 1.308 36 2.892 || 60 6222 || 84 12.718
18 1.359 | 87 2979 || 61 6.399 || 8 13.081
14 1.405 || 38 3.066 || 62 6.575 || 86 13.458
15 1451 | 89 | 3133 3 6794 || 87 13.877
16 1497 | 40 | 3239 64 7013 || 88 14.230
17 1541 | 41 | 8371 65 7.230 | 89 14.613
18 1586 || 42 | 3.502 I{ 66 7.447 ;l 90 15.005 |
19 1631 | 43 | 3633 | 67 7662 || 91 15432 |
20 1688 || 44 | 3763 \\ 63 7899 | 92 15.786 |
21 1757 | 45 | 8893 | 09 8135 | 93 16.186 |
22 1825 || 46 4022 I 7 8392 | 94 16.593 |
23 1.893 I 47 4151 |1 8658 | 95 | 17.009 \

TABLE OF CORRECTIONS,

To be Used when the Term of Deposition, or Dew-Point, differs from the Temperature
. of the Air in the Shade.

DIff | DIff. | | Dift | | Difft

of Correction.‘»“ of | Correction.!| of |Correction. of  Correction.
Temp. | Temp. | \ Temp. | | Temp.

0 | 0.0000 13 | 10271 i‘ 26 | 1.0542 | 39 | 1.0813

1 1.0020 | 14 | 1.0291 ‘1 97 | 1.0562 | 40 | 10834
L 1 1.0041 | 15 | 1.0312 28 | 1.0583 | 41 | 1.0854
1 3 1.0062 || 16 | 1.0333 "‘ 29 | 1.0604 N 42 | 1.0875

4 1.0082 | 17 | 1.0354 | 30 | 1.0625 || 43 | 1.0896 |

5 10104 | 18 ‘ 1.0375 | 31 ‘ 1.0646 | 44 | 10917 |

6 1.0125 11 19 |. 1.0896 | 32 1.0667 1\ 45 \ 1.0937 |
; 7 1.0146 | 20 | 10417 33 1.0687 || 46 1.0958 |
[ 8 10167 | 21 | 10437 34 1.0708 47 1.0979
{ 9 10187 ) 22 | 10458 35 1.0729 M 48 1.1000 |

10 1.0208 23 | 1.0479 || 36 1.0750 ‘ 49 1.1021 |

11 | voz29 | 24 | 1.0500 [ 37 1.0771 ‘ 50 11042 |

12 | 1.0250 || 25 | 10521 | 88 | 1.0792 51 | 1.1062 |

\ e L e 152 | 11083

RuLe—To find the weight of moisture in a cubic foot of air at any time. Divide
the Weight in Grains found opposite to the Temperature, corresponding to the Dew-
‘point at the time, in the Tuble of Quantity, by the Correction found opposite to Differ-
ence of Temperature in Table of Corrections, corresponding to the absolute dryness
existing at the time.
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DANIEL’'S HYGROMETER OR DEW-POINT THERMOMETER.

12621. 12622.

No. PricR
12621. DANTEL’S HYGROMETER OR DEW-POINT THERMOMETER, on brass
base, with silvered metallic post. The whole instrument 8 inches
high, in morocco case lined with velvet, . . . . . . $16 06
This instrument consists of a glass tube, bent twice at right angles and termina-
ting in two bulbs, one of which is of black glass and the other of clear glass covered
with muslin. In the longer limbs of the tube is placed a very delicate thermometer ;
the bulbs are filled with ether and the tube exhausted of air. The tube is supported
apon a stand, upon which is arranged a thermometer to show the temperature of the
external air. To take an observation, pure ether isdropped slowly upon the muslin-
covered bulb. The rapid evaporation which ensues, lowers the temperature until
moisture is seen condensed upon the black bulb. The reading of the internal ther-
mometer, at the first appearance of condensation, gives the dew-point.

REGNAULT'S HYGROMETER.

12622 REcNAULTS HyGROMETER. For direct dew-point observation, with
ether test, complete, in mahogany cass, . . . . . . $40 00
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<2630

No. PrICK
12625. Lesvie’s HYGROMETER, 9 inches high, on mahogany stand, . . $12 50

This instrument consists of a tube bentin the shape of a syphon and terminating at
the upper extremities in two bulbs turned outwards from each other. The tube is
partly filled with a colored fluid, and one bulb is covered with thin muslin kept con-
stantly moist by threads which dip into a vessel of water. The evaporation from
this bulb will be in direct proportion tothe dryness of the air; and as the temperas
ture varies, the liquid rises or falls in the left hand stem of the instrument.

12626. AvausT’s PSYCHROMETER, on brass stand, with very accurate and

delicate thermometer, graduated upon the tube to fifths of a degree
Centigrade. In morocco case, lined with velvet, . . . 2500

12627. SAUSSURE’S or HATR HYGROMETER, 93 inches high, on brass frame,

with delicate thermometer attached. The indications are obtained

from the expansion and contraction of a prepared human hair,

. transferred to an index needle traversing the divided arc of a cir-
cle. Inerer . . .15 00
12630. MITHOFF’S SPIRAL HYGROSCOPE, 2% 1nches diameter, best make 2 50
12631' ¢ ¢ (X4 2 X3 [ 1 co
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REGNAULT'S IYGROMETER, WITH ASPIRATOR.

12623.

No.

12623. REGNAULT'S HYGROMETER, WITH ASPIRATOR, by which instanta-
neous observations can be more easily made. Complete iu case, $75 00

PrICE.

These instruments consist of a thin and highly-polished tubular vessel of silver,
having one end somewhat longer than the other. A very delicate thermometer is
introduced into the tube at the smaller end, to which end of the tubular vessel, also,
a flexible rubber tube with ivery mouth-piece is attached. A sufficient quantity of
ether to cover the bulb of the thermometer, being poured into the silver vessel, the
ether is agitated by breathing through the flexible tube. A rapid evaporation en-
sues until at the moment the dew-point is reached, the moisture is seen to condense
upon the exterior surface of the polished silver tube. The reading of the thermom-
eter at this precise moment gives the dew-point.
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THE BAROMETER.

if a straight tube 32 or 33 inches long and closed at one end, is filled with mercury
and the open end being stopped with the finger, immersed in a vessel filled with the
same substance and the finger removed, the fluid will stand at about 30 inches above
the level of the mercury in the vessel. The column of mercury in the tube is sup-
ported by the pressure of the atmosphere upon the surface of the mercury in the cup
and it is therefore assumed that the weight of a column of mercury of uniform di-
ameter, 30 inches high, is equal to the weight of a column of air of the same base,
extending to the top of the atmosphere. This is the Barometer invented by Torri-
celli in 1643 and still used in essentially its original form. As every fluctuation of
atmospheric pressure is faithfully shown by the varying height of the fluid in the
Torricellian tube, the instrument is, as its name implies, a measure of the weight of
the atmosphere, from the Greek baros “ weight” and metron * measure.”

The Barometer as usually made, consists of a glass tube about 34 inches long,
closed at one end, filled with mercury and placed in a vertical position with the
open end immersed in the mercury contained in a cup called a cistern.

A scale of inches and tenths, placed at the top of the column, enables the heighs
of the mercury to be read and in the higher grade barometers a vernier facilitates
the reading of the scale to hundredihs. A thermometer is usually attached, so placed
that its temperature shall be the same as that of the barometer column, by which the
correction for temperature may be accurately made.

The tube shoull not be too small; to allow entire freedom of motion to the column
it should have an internal diameter of from one-third to one-half inch. The mer-
cury must be absolutely pure, freed from moisture and ¢ the specific gravity of
13.594. Extreme care is necessary in excluding from the tube both air and moist-
ure, the pressure of which filling the tube above the mercury and exerting a pres-
sure upon the upper surface of the column, would depress it below the proper height.
The tube should be absolutely clean and the mercury should be filtered and both
should be heated iz order to expel moisture. A small portion of mercury being
carefully introduced into the tube, it is held over a charcoal fire until the mercury
boils, the tube being held in an inclined position so that any air bells may readily
escape. More mercury is added and the process of boiling repeated until the tube is
filled.

When a barometer tube has been carefully filled and properly freed from air and
moisture, the mercury will, when the tube is reversed, strike the top of the tube with
a sharp metallic sound.

The barometer tubes are usually attached to wood frames of which there is an in-
finite variety in design and cost, but in Standard Barometers for strictly scientific
purposes, a cylindrical brass frame is used, the index of expansion of that metal
being more nearly the same as that of glass.

As now arranged, with adjusting screw below the cistern, the mercury can be
forced up into the tube and the barometer rendered perfectly portable and in this
eondition it can be packed and sent in safety any distance.
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[lercurial Barometers.

FOR USE IN

Library, Hall, Porch, Club House, Sea Shore, etc.

13015.

13000A.

13009.



No.
13000.

13000A.

I13001.

13002.
13003.

13004.

13005.

13008.

13009.

13010.
130I1.

13012.

130I5.

13016.

13017.

13018.

13020.

13021

QUEEN & CO., PHILADELPHIA.

Mercurial Barometers.

School Barometer, in oak case, inches and metric scales, adjust
able cistern for the zeropoint . . . . . . . . . . .

Same as 13000, with Thermometer .

Model Barometer, in mahogany or walnut frame, ivory scales,
tube visible throughout, with attached thermomefer .

Model Barometer, same as 13001, with ebonized wood frame .

Library Barometer, in round-top walnut frame, with vernier
and attached thermometer . e

Library Barometer, in round-top oak or rosewood frame, ivory
scales, single vernier, with rack and pinion adjustments
and attached thermometer . e e Ce e

Library Barometer, plain walnut frame, with dome top, enamel
scales, single vernier, with rack and pinion adjustments .

Parlor Barometer, solid oak frame, square top, ivory scales,
single vernier, with rack and pinion adjustments and at-
tached thermometer . e e e

Parlor Barometer, solid oak frame, square top, ivory scales,
double vernier, with rack and pinion adjustments, and at-
tached thermometer . e e e .

Carved Oak Barometer, enamel scales, double vernier, with
rack and pinion adjustments and attached thermometer .

Farmers’ Barometer, on solid oak frame, small ivory scales,
with sliding vernier e ..

Farmers’ Barometer, on solid oak frame, enamel scales, with
sliding vernier, and wet and dry bulb thermometers, indi-
cating temperature and moisture . .

Sea Coast Barometer, solid oak frame, round top, enamelled
scales, double vernier with metal pointers and rack and
pinion adjustments, with attached thermometer .

Sea Coast Barometer, in solid carved oak frames, same as No.
I30I5 - « « v v o .-

Mansion Barometer, carved solid oak frame, castellated top,
enamelled scales, double vernier, with metal pointers, rack
and pinion adjustments, attached thermometer, plate-glass
fronts. . . . . .. ..o L

Mansion Barometer, best carved solid oak frame, elaborate
shell and scroll design, enamel scales, double vernier, with
metal pointers and rack and pinion adjustment, with at-
tached thermometer, plate-glass fronts .

Miners’ Barometer, in compact solid oak frame, strong glass
face, enamelled scales, reading to 34 inches, with ther-
mometer . . . . . .. . ... L.

Miners’ Barometer, solid oak frame, open face, enamelled
scales, sliding vernier, attached thermometer, India-rubber
bag over cistern, the brass work and cistern coated with
marine glue to prevent moisture penetrating, and reading
tosginches . . . . .. ..o .0 L.,

79

PRICE.

$6 s0
7 50

8 50
9 50

I3 00

15 00

25 00

20 00

22 00
25 00

13 00

17 50

40 00

42 0o

50 00

66 00

12 50

16 5¢
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MARINE BAROMETERS.

13026

No

£3025. MARINE BAROMETER, in solid rosewood frame, brass arm gimbals
and attached thermometer complete, ivory scale (compensatcd)
reads by vernier to zigths inch,

13026. MARINE STANDARD BARO‘\IETER on the Kew prlnmp]e In brass
frame, with iron cistern; suspended in gimbals. The tnbe is con-
tracted to prevent oscillation atsea. The scale reads to =5sth *ach,

.

Prics.

$18 &.

40 Ov




No.
13030.

13031.

13032.

13033.
13034.

QUEEN & CO., PHILADELPHIA.

Mountain Barometers.

13034.

Mountain Barometer, with scale extending down to 20 inches,
with corresponding altitude scale 10,000 feet, d1v1ded into
tenths of an inch, and reading by vernier to 1§y ; diameter
of bore about % inch .............

Mountain Barometer, same as No. 13030. Scale lelded to
twentieths of an inch and reading by vernier the z1,. . .
Mountain Barometer, same as No. 13030, with scale extendmg
down to 14 inches, with correspondmg altitude scale to

18,000 feet, readmg by the vernier to 535 of an inch .

Trlpod for supporting Barometer, as shown in cut, mcludmg
the cost of attaching ring to Barometer . . . . . . . . . |

Leather Sling Case for Mountain Barometer, containing pocket
and sheath for Tripod . . . . .. . ... .. ..

83

PRICE.

$35 oo

- 40 oo
50 ‘@0
10 o0

I0 o0
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United States Weather Bureau Observatory Barometer.
(OR SMITHSONIAN STANDARD.)
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United States Weather Bureau Observatory Barometer.,

(OR SMITHSONIAN STANDARD.)

No. i ] ) ’ PRICE
18040. UnrTED STATES WEATHER BUREAU BAROMETER. The scale ex-
tends down to 27 inches, and is divided by the vernier to ;}; of
an inch. The tube has a bore of 0.25 inch, and the mercury there-
in is perfectly free from air or moisture. 1 The attached Ther-
mometer is graduated upon the tube, and is furnished with a
certificate of correctness, . . . . . . . . $30 00

13041, STANDARD OBSERVATORY BAROMETER, with a millimeter scale
in addition to the scale of inches, and having a tube with %

inch bore, without supports, . . - . . . . 6000

13042. STANDARD OBSERVATORY BAROMETER, same as 13041, with bore of
tube 0.60 inch, without supports, . . . . . . 100 00

18043, STANDARD OBSERVATORY BAROMETER, same as 13041, with bore of

tube 0.75, and reading by the vernier to 15z 01 an inch, 150 0@

13044. MAHOGANY BOARD FOR SUSPENDING BAROMETER, with hock to
receive ring and steadying screws at the bottom, and having a
piece of white enamel at either end, making a pleasant back-

ground for the mercury, . . . . . . . 5 00

13045. MaBEOGANY Box, with lock and key, and provided with iron brack-
ets. The front and sides turn back the Barometer ready for use.
Its fittings are the same as No. 13044, . . . 8 50

13046, BarRoMETER CasE, with lock and key. Fron. ana sides plate glass

and containing Mahogany Board 13044, . . . . . 1500

1 Millimeter scale will be attached to the above for $4.00 additional.
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1

13047.
Ro.

i3047. BTANDARD BAROMETEP, on Kew principle tor meteorological stations.
Tube 0.5 inch diameter, mounted in brass, reading by vernier to
z3oth inch and having the graduations so arranged as to compen-
sate for the rise and fall of mercury in the cistern, obviating the
necessity for adjustment to the zero point before reading as in the
Fortin principle, . . . e e . .
43048. STANDARD BAROMETER, same as No. 13047, tube +hthe diameter,

G s

PrICE

$60 0C
45 00
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CATHETOMETERS.

No.

13050. CATHETOMETER, for exact reading of Standard Barometer. On
stand, with leveling screws and levels; the scale divided into millj-
metres, with vernier reading to {5th mm; the telescope with
cross hairs, is arranged to slide up and down the scale, the fine ad-
justment being made by a micrometer screw, . . . .

13051. CATHETOMETER, of very accurate construction, on stand, with level-
ing screws and levels; the scale divided into millimetres, with
vernier reading to yi;th mm; the telescope with cross hairs, ar-
ranged to slide up and down the scale, and to be fixed by clamp
and slow motion screw at any required height; fine adjustment
made by micrometer screw, . . . . . . . .

13052. CATHETOMETER, same as No. 13051, reading to s;th of a milli-
metre. . . . . . . . . . .

PrICE

$45 06

150 00
225 00
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THE FORTIN BAROMETER, OR THE STANDARD ADOPTED BY
THE UNITED STATES SIGNAL SERVICE.

1. This barometer consists of a brass tube (Fig. 1),
terminating at top in a ring A, for suspension, and at
bottom in a flange B, to which the several parts forming
the cistern are attached.

2. The upper part of this tube is cut through so as to
expose the glass tube and mercurial column within, seen
in Fig. 5. Attached at one side of this opening is a scale,
graduated in inches and parts; and inside this slides a
short tube ¢, connected to a rack-work arrangement,
moved by a milled head D; this sliding tube carries a
vernier in contact with the seale, which read off to z 14
(002) of an inch.

3. In the middle of the brass tube is fixed the ther-
mometer E, the bulb of which being externally covered,
but inwardly open, and nearly in contact with the glass
tube, indicates the temperature of the murcury in the
barometer tube, not that of the external air. This cen-
tral position of the thermometer is selected that the mean
‘emperature of the whole column may be obtained; a
matter of importance, as the temperature of the barome-
tric column must be taken into accountin every scientific
application of its observed height.

4. The cistern (Fig. 2) is made up of a glass cylinder
F, which allows the surface of the mercury ¢ to be seen,
and a top plate G, through the neck of which the
barometer-tube ¢ passes, and to wkich it is fastened by a
piece of kid leather, making a strong but flexible joint.
To this plate, also, is attached a small ivory point %, the
extremity of which marks the commencement or zero of
the scale above. The lower part, containing the mer-
cury, in which the end of the barometer-tube ¢ is
plunged, is formed of two parts ¢ j, Leld together by four
screws and two divided rings I m, in the manner shown
in Figs. 2and 3. To the lower piece j is fastened the
flexible bag N, made of kid leather, furnished in the
middle with a socket k, which rests on the end of the
adjusting screw O. These parts, with the glass cylinder

F, are clamped to the flange B by means of four long screws P and the ring R; on
the ring R screws the cap S, which covers the lower parts of the cistern, and sup-
portsat the end the adjusting-screw O. G, 7, j, and %, are of box-wood ; the other
parts of brass or German silver. The screw O serves to adjust the mercury to
the ivory polnt, and also, by raising the bag, so as to completely fill the cistern
and tube with mercury, to put the instrument in condition for transportation.

{See cuts on next page.]
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READING THE BAROMETER.

PRINCIPL» OF THE VERNIER. The Vernier is a movable scale for the purpose
of measurin, small spaces with precision. The barometer scale being divided intc
inches and teaths the vernier enables us to subdivide the tenths to hundreths and
thotisandths of an inch.

1. 2.

Figure 1 shows the scale of a standard barometer divided into half-tenths, or .08,
s¢an inch, as A B. The vernier C D is made equal in length to twenty-four of these
divisions and is divided into twenty-five equal parts; onespace on the scale is larger,
therefore, than one on the vernier by the one twenty-fifth part of .05 which is .002
inch, so that the vernier shows differences of .002.

Tbe vernier reading upwards, the lower edge, D, indicates the top of the mercurial
eolumn and is the zero of the vernier scale.

In figure 1, the zero being exactly in line with 29 inches and 5-10ths of the fixed
scale, the barometer reading would be 29.500 inches. The vernier line a falls short
of a division of the scale by .002 inch; b by .004; ¢ by .006; d by .008 and the next
iine by one-hundredth. If, then, the vernier be moved so as to make a coincide with
z on the scale, it will have moved through .002 inch; and if 1 on the vernier be
moved into line with y on the scale, the space measured will be..010.

Hence, the figures 1, 2, 3, 4, 5 on the vernier measure hundreths and the interme-
diate lines thousandths of an inch.

In figure 2 the zero of the vernier is between 29.65 and 29.70 on the scale. Look-
ing up the vernier and scale, the second line above 3 is perceived to lie evenly with
a line of the scale. This gives .03 and .004 to add to 29.65, so that the actual reading
is 29.684 inches.

For the ordinary purposes of the barometer, such minute measurement is not
required. In household and marine barometers the scale is only divided to tenths
and the vernierconstructed to measure hundredths of an inch. This is accompiished
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8y making the vernier either 9 or 11-10ths of an ineh long and dividing it into ten
equal parts.

To TAKE A READING. Place a piece of white paper behind the tube to reflect the
light and aid in setting the vernier accurately. Adjust the surface of the mercury
in the cistern carefully to the ivory point or zero of the scale. To determine: the
contact it will be found best to slightly immerse the point in the mercury first*and
then siowly lower the screw until the depression caused by this immersion disappears

Tap the barometer with the hand to free the mercury from the sides of the tube-
Sufficient force should be used to agitate the top of the column. Bring the lowe:
edge of the vernier exactly on a level with the top of the mercurial column. When
set properly, the front edge of the vernier, the top of the mercury and the back edge
of the vernier should be in the line of sight, which line will thus just touch the mid-
dle and uppermost point of the column. Care must be taken to read with the eye
exactly on a level with the tcp of the mercury.

The inches and tenths may then be read from the scale and the hundredths an<
thousandths from the vernier. :

A reading of the attached thermometer should also be taken.

CORRECTION OF BAROMETRICAL OBSERVATIONS.

All readings of the barometer are subject to corrections, in order to eliminate
various sources of error and to harmonize the indications of different instruments, sc
that the observations can be used for scientific purposes.

These correétions are for:

Index error,
Capacity,
Capillarity,
Temperature,
Altitude above sea level.

It is necessary to find the index error of each instrument by comparison with a
standard instrament whose constant of error is known. This being determined, is a
fixed quantity to be added or subtracted from each observation. In all barometers
on the Fortin principle, the correction for capacity is made by the lifting screw. The
Kew barometer requires no capacity correction. The Syphon barometer requires na
correction for capillarity. All barometers require to be corrected for Temperaturs

and Altitude.
CORRECTION FOR CAPILLARITY.

The capillary action of glass and mercury cause a depression of the mercury by 2
guantity very nearly in inverse proportion to the diameter of the tube.

The foilowing table gives the corrections to be applied to tubes from 0.6 to 0.10
diameter, with boiled mercury:

Diameter of Tube, Correction.
0.60 inch. 0.002 inch.
0.50 do. 0.003 do.
0.45 do. 0.005 do.
0.40 do. 0.007 do.
0.35 do. 0.010 do.
0.30 do. . 0.014 do.
0.25 do. 0.020 do.
0.20 do. 0.029 do.
0.15 do. 0.044 do.
0.10 do. 0070 do.

CORRECTION FOR TEMPERATURE.

As mercury expands 45 of its volume between the freezing and boiling-points of the
Fahrenheit thermometer, it is necessary that all observations should be reduced to a
uniform temperature, and for this purpose the barometer is always accompanied by
a thermometer, which should be observed at each time that an observation is taken
of the barometer itself.
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It is universa'ly agreed that the temperature to which all barometrical observa.
tions shall be reduced is 32° Fahr. For every degree of thie thermometer, above 32
Fahr.,, we must subtract the ten-thousandth part of the observed height. If the
temperature be below 82° this correction must be adaed.

CORRECTION FOR HEIGHT ABOVE SEA-LEVEL.

At sea-level, in latitnde 45° and at a temperature of 32° Fahr., the normal height
of the mercurial columm is about 29.922.  As the pressure of the atmosphere dimin-
ishes as we ascend, it is evident that the length of the mercurial column will be less
in proportion to the altitude of its station.

In order that observations may be intercomparable, they are reduced to the level
of the sea.

The correction to be applied is for the height of the column of air extending from
the sea-level to that of the station. But as the weight of the column of air varies
with its temperature it is necessary to take this into consideration. Tables have
been computed, giving corrections for every degree from 20° to 100° , and from sea~
level to 1,500 or more feet.

THE BAROMETER A8 A WEATHER GLASS.

The formulary still often found engraved upon barometer scales,

at 31 inches, . . . . . . Very dry,
30.5 do. . . . . . . Settled fair,
30 do. . . . . . . Far,
29.5 do. . . . . . . Changeable,
29  do. . . . . . - Ram,
28.5 do. . . . . . . Much rain,
28  do. - Stormy,

has tended to discredit the barometer as an mstrument for foretelllng changes of
weather. These words are useless and incorrect. The mere height of the barometer
is no indication of the weather to be expected. The point to be observed is whether
the barometer has risen or fallen or remained steady since the previous observation.

The late Admiral Fitzroy proposed the following words for barometer scales, which
have been very generally adopted :

EXCEPT
WET FROM NORTH.

WET FROM NORTH.

RISE. | FALL.
FOR 1 FOR
NORTH SOUTH
N. W.-N.-E. S. E—S.—W.
DRY WET
OR OR.
LESS WIND. MORE WIND,
]

l

Generally, it may be said that when the barometer rises, owing toa change of wind,
the weather gets colder and if it remains high (above 80) the weather will probably
be fair. :

If the barometer falls, owing to a change of wind and remains steady at about 29.5,
the weather will be warmer and wet and cloudy.

A gradual rise is an indication of continued fair weather, whilst a gradual fall
indicates that prolonged bad weather is to be expected.

Either a very sudden rise or a sudden fall are dangerous. as they indicate a dis-
turbance of atmospheric conditions and consequent unsettled weather.

In forecasting the weather it is important that the state of the thermometer and
hygrometer be observed as well as the height of the barometer, and that the direction
of the wind and the time of the year be considered

Reasoning from all these factors, it is undoubtedly possible o foretell local changes
with great accuracy.
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THE ANEROID BAROMETER.

Tue word Aneroid, from the Greek privative a, and neros wet, suggests the charae-
ter or this instrument, whose indications are obtained by the pressure of the atmos-
phere upen a delicate metal box, exhausted of air, instead of, as in the Mecurial
Barometer, by the height of a fluid column.

Invented about the beginning of the past century, it was not until about 1848
that the difficulties involved in the construction of such an instrument were over-
come, and the present serviceable form devised by M. Vidie.

Since that time, the Aneroid has continued substantially thesame; improvements
being rather in the direction of more perfect workmanship in its parts, and in the
more perfect adaptation of its metals, than in any change of form.

As shown in the illustration, the Aneroid consists of a flat cylindrical vacuum box,
the upper surface of which is corrugated, in order that it may yield more readily to
external pressure. The lower surface of the vacuum chamber is firmly fixed at the
centre to a strong foundation plate, whilst at the centre of the upper surface is a
metallic pillar M, which acts upon a powerful steel spring R.

The varying atmospheric pressure causes the surface of the vacuum chamber to
rise and fall; these movements are transmitted to the spring, and thence by two
levers, [ and m, to a metallic axis r. From the latter rises a lever ¢, to whose ex-
tremity a chain s is attached, which turns a drum, the axis of which bears the index
needle. A firm spiral spring keeps the chain constantly in proper tension. By this
arrangement of multiplying levers, a very small movement of the surface of the
vacuum chamber causes a large deviation of the needle; 5§, of an inch causing it t4
move through a space of 3 inches.
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c

7 7 - 7

Figure A.

Figure A shows asection of the vacuum box; B being the pillar to which the
mainspring is attached ; L the attachment to foundation plate; D the tube through
which the box is exhausted, and ¢, a, a, @, the overlapping thin German silver cor-
rugated plates.

Figure B.

In figure B, we have the chamber exhausted of air; the stted lines showing the
tension to which the instrument is brought, and enablin, it to be understood how
readily the instrument may respond to the varying atmospheric pressure. Compen-
sation for temperature is effected, as in chronometers, by an adjustment of brass and
steel in the main lever, by whose unequal expansion and contraction the liability to
error from change of temperature is overcome.

The dial is graduated arbitrarily to correspond with the mercurial barometer, after
the instrument is tested under the air-pump to find the range. It is apparent, there-
fore, that the Aneroid can never be used as an independent standard, but must be
frequently compared with the mecurial barometer = When so compared, however,
and adjusted by a Mercurial Standard, the Aneroid yossesses several advantages over
the former. It is extremely portable and can be carried in any way, or subjected to
any motion without danger of disturbance of its indications. It is not at all liable
to get out of order—is not easily broken, and lastly, it 4s very much more sensitive than
the Mecurial Barometer.

The late Admiral Fitzroy, Mr. Glaisher the zronaut, and many other authorities,
testify to the extreme sensibility of the Aneroid ; the former particularly noting “its
quickness in showing the variations of atmospheric pressure ” Even in Observatories,
therefore, where Mecurial Standards are in use, the Aneroidis most valuable in its
capacity of giving earlier indications than can be obtained from the more sluggish
mercurial column.

To the seaman, who nas often extreme difficulty in using the barometer from the
pumping of the mercury caused by the vessel’s motion, the Aneroid is indispensable;
and from its greater delicacy, he can often prepare for a change in weather a consid-
erable time before the Mecurial Barometer gives evidence of an impending storm.

The value of the Aneroid in ascertaining differences of altitude, is obvious, and of
this we speak more fully in the succeeding pages.




13450.
13451.
13452,
13453.
13454.
13455.

13456.
13457.

13458.
13459.
13460.
13461.
13462.
13463.

13464.
13465.
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ANEROID BAROMETERS.

13474,

ANEROID BAROMETER, 4 in. open enamelled card dial, nickel plated

case, with feet, . .
AXEROID BAROMETER 5% in. open enamelled card dlal nickel plated

case, with feet, .
A‘IEBOID BAROMETER, b i 111. enamelled card d1a1 brass case, . .
ANEROID BAROMETER, 5in. open enamelled card dial, brass case, .
ANEROID BAROMETER, 5 in. enamelled card dial, brass case, with

Thermometer,
ANEROID BAROMETER, 51 in. open enamelled card dlal brass case,
with Thermometer, . . . .

ANEROID BAROMETER, 5 in. open metal dlal brass case,

ANEROID BAROMETER, 5 in. open metal dlal brass case, with Ther-
mometer,

ANEROID BAROMETER 6 in. open metal dia,l, brass case, with Ther—
mometer, . . . . . . . .

ANEROID BAROMETEB 81 m open metal dial, brass case, with Ther-
mometer, . . . . . . . .

ANEROID BAROMETER 5 in. open black metal dial, gilt letters, brass
case, . . . . . . . . .

ANEROID BAROMETER 6 in. open black metal dial, gilt letters. brass
case, . . . . . . . . .

ANEROID BAROMETER $ in. open black metal dial, gilt letters, brass
case, . .

ANEROID BAROMETER 4% m fanc_,r metal dlal ‘which is adjustable,
so that the words Rain, Change, Fair, etc., can be made always
to read in the right direction, nickel plated case, . .

ANEROID BAROMETER, 5 in. fancy metal dial, same as No. 13462

ANEROID BAROMETEE. 6 in. fancy metal dial, same as No. 13462, .

$ 6 50
8 50
6 75
8 25
9 00

975
10 50

11 50
1375
16 5C
13 00
14 50
17 00
13 25

15 50
18 75
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Library Aneroid Barometers.

As the style and finish of the Aneroids is constantly changing, it is not
always possible to furnish instruments exactly as they are listed in the follow-
ing pages, therefore we would ask your indulgence when ordering Aneroids, as

using our judgment, we will always send the instrument most adapted to the
use for which it is intended.

No. PrIice

13415. LIBRARY ANEROID, 5 inch open enamelled card dial, on oak stand $10 5¢

13416. LIBRARY ANEROID 5% inch open enamelled card dial, brass case, on .
oak stand, with thermometer . . . . . . . . 12 50

13417. LiBRARY ANEROID, 6% inch bevelled plate-glassdial, scale divided
on the glass to g,,-mch—case silvered inside—all works visible,
on polished ebony stand 20 00

13418. LIBRARY ANEROID, &-inch bevelled p]ate ghss mal seale divided on

the glass to gﬁ-mch case silvered inside—all works visible. on .
polished ebony stand . . . . . . . . . 2300



No.
13466.

13467.
13468,

13469.
13470.
13471

13472,
13473.

13474.
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13474
ANEROID BAROMETER, 5 in plate glass dial, all works visible, brass
case, gilded inside, . . . . . . . .
AxErorD BAROMETER, 5} in. plate glass dial, same as No. 13466, .

ANEROID BAROMETER, 6} in. plate glass dial, all works visible, .

brass case, silvered inside. . . . . . . . .
AxEROID BAROMETER, 8 in plate glass dial, same as No. 13468, .
ANEROID BAROMETER, 10 in. plate glass dial, same as No. 13468, .
ANEROID BAROMETER, 5 in. porcelain dial, bronze case, . . .
ANERCID BAROMETER, 5 in. porcelain dial, bronze case, in oak frame,
ANEROID BAROMETER (Universal), 5 in. enamelled card dial, painted

iron case, . . . . . . . . . . .
ANEROID BAROMETER, 5 in. open enamelled card dial, ebonized

wool case. . . . . .

95
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PENDANT ANEROID BAROMETERS.

13478.

13475. ANEROID BAROMETER, 3} in. open enamelled card dial, in carved

woo frame 15 ins. long, with Thermometer attached, . .

13476. AxERors BAROMETER, 5 in. open enamelled card dial, in carved

wood case 17 ins. long, with Thermometer attached, . . .

13477. ANEROID BAROMETER, 5 in. open enamelled card dial, in carved

wood case 21 ins. long, with Thermometer attached, . .

13478. ANERoID BAROMETER, 5 in. open enamelled card dial, in carved

13479. Aweroip BAROMETER, 5% in. open enamelled

wood case 21 ins. long, with Thermometer attached (carving very
handsome), . . . .

card dial, in carved
wood frawe, same as No. 13478, . . - . .

13480. ANErOID BAROMETER, 3} in. porcelain dial, in porcelain frame 15

ins. long, with Thermometer, . . . .

13481. ANERoID BAROMETER, same as No. 13480, with tinted porcelain

frame. . . . . . . . . o . . .

Price.
$ 756
13 50

16 50
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VERY ACCURATE

POCKET ANEROID BAROMETERS,

COMPENSATED AND SPECIALLY TESTED AND ADJUSTED
FCR ENGINEERS USE.

These Aueroids have movaole altitude scales, with silver enameled dials, and are
in morocco cases.

QUZEN&CO.

2 °°Mpzusﬂ’—°q:h S
Qpt 2 A

13505

13500. PLAIN PoCKET ANEROID, 1§ in. diameter, . . . . $15 08
13501.  Do. do. do. 24 in. . . . . . 17 00
13502.  Do. do. do. 1% in. diameter, with thermometer, . 20 00
13503.  Do. do. do.  3iin. do. do. . 21 00
13505. PockET MOUNTAIN ANEROID, compensated for temperature, 1§ in.

diameter, with altitude scale to 3000 feet, . . . . 18 50
12506. Do. do. do. 5000 feet, . . . . 18 50
13507.  Do. do. do. 10,C00 « . . . . 18 50
13508.  Do. do. do. 15,000 “ - . . . 20 00
13509. Do. do. do. 20,000 ¢ . . . . 22 50
13510. PockET MOUNTAIN ANEROID, compensated for tem perature, same as

13505, 23 inches diameter, with altitude scale tc 3000 feet, . 19 00
13511.  Do. do. do. 5000 feet, . . . . 19 00
13512.  Dw. do. do. 10,000 « . . . 19 00
13513.  Do. do. do. 15,000 * . . . 20 50

13514, Do. do. do. 20,000 “ . . N 23 50
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GEOLOGICAL ANEROIDS.

Front.

13515. GEOLOGICAL ANEROID, compensated for temperature, silvered metal
dial, with needle compass at back, 23 inches diameter, in. leather

sling case, with altitude scale to 5000 feet, . . . . $30 00
13516. Do. do. 10,000 feet, . . . . 3100
13517. Do. do. 15,000 « - . . . 3350

43520, (*EOLOGICAT, ANEROID, compensated tor temperature, with silvered
metal dial, 5 in. diameter, in n..a1ogany open face case, with leather

strap, with altitude scale to 3.000 feet, . . . . 3300
13521. Do. - do. 5,000 . . . . 38300
18522, Do. do. 10,000 . . . . 3500
13523. Do. do. 15,000 ¢ . . . . 37 00
13524. Do. do. with thermometer, altitude scale to 3000 feet 35 00
13525. Do. do. 5,000 feet, . . . . 3500
13526. Do. do. 10,000 . . . . 3700

13527, Deo. do. 15,000 “ . . . 39 0f
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SURVEYING AND MINING ANEROIDS, .

13530. SURVEYING ANEROID, 5 in. diameter, compensated for temperarure,
silvered metal dial, graduated to hundredths, and reading by vernier
to single feet, with magnifier, in leather sling case, witk altitude scale

to 5,000 feet, . . . . . . . 350 6C
13531. Do do 10,000 feet, reads by vernier to 2 feet . . 55 00
13532, Do do 15,000 « ‘“ “ 5 ¢ . 60 0C
13534, MINING ANEROID, same as 13530, but arranged to register 2,000 feet

below sea level to 4,000 above . . . . . 50 00

THE SURVEYING AND MINING ANEROID has been designed and constructed
specially for the use of Surveyors and Engineers, for the purpose of readily ascer-
taining slight variations in gradients, levels, &e., and from its extreme sensitiveness
will be found of considerable utility in Mining and Surveying work generaily,

Besides extreme sensitiveness, the specialty claimed for this Instrument is an
arrangement of the Scale of Altitudes which admits of subdivision by a Vernier,
hitherto impracticable, owing to the Altitude Scale in ordinary use being a gradu
ally diminishing one, to which a Verrier cannot be applied. In the present Instru-
ment the action has been so adjusted as to give accurate readings upon a regular
Scale of Altitudes, the Barometrical Scale of Inches having been made progressive
80 as to afford the correct relative readings with the Scale of Altitudes.

For Mining purposes the entire circle of the dial is graduated to represent 6
inches of the mercurial columm, i.e., from 27 inches to 33. This scale will register
about 2000 feet below sea-level to 4000 feet above ; the finest divisions, hundredths of
she Altitude Scale, represent 10 feet measurements, which can be again subdivided by
the Vernier Scale to single feet. The Vernier Scale is moved by a rack-work adjust-
ment, and a magnifying lens which rotates on the outer circumference of the Instru.
ment facilitates the reading of minute quantities.

For Surface Surveying purposes, where it is net required to be used below sea-~
level, the Instrument is made with  the scale divided from 25 to 31 inches, thus giv-
ing an Altitude Scale of 5000 feet above sea-level only, and with this open scale and
the assistance of the Vernier, the same minute readings can be easily taken.
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THE USE OF THE ANEROID FOR ALTITUDE.

From its portability, sensitiveness, and the ease with which approximate altitudes
may be ascertained, the Aneroid Barometer is very valuable to the engineer. In pre-
liminary surveys and reconnoissances it has been found extremely useful, and for these
purposes it is largely employed. Carrying one of these little instruments, the size of
which need not exceed two or three inches in diameter, the engineer, riding rapidly
over a country, can speedily and with ease procure the data for the determination of
the line of a survey. Holding an Aneroid in his hand, the traveller seated in the
railroad car, can mark the changes of elevation as his train moves; the mountain
climber can note, step by step, his gain in altitude; and the miner, with the new
wining Aneroid, can measare his descent in single feet. :

We have elsewhere explained the principle of the Aneroid and the manner in
which its indications are obtained, and have referred to the necessity of accurate
workmanship in its construction, and of intelligence and skill in its examination and
adjustment. For hypsometrical work, it is especially important that the Aneroid
should be absolutely accurate ; that its compensation for effect of temperature on the
metallic works be perfect, and that its indications should be identical with those of
the mercurial column. The importance of compensation, particularly for Pocket
Aneroids, is evident when it is remembered that the change from aroom to the
external atmosphere may frequently involve a difference in temperature of from 30°
to 50° F., a difference, which, without proper compensation, may move the needle
through a space equal to one hundred or more feet. It is also necessary that the
Aneroid be tested for correspondence with the mercurial column. For this purpose
we have an apparatus specially arranged, by which the Aneroid and a Standard
Mercurial Barometer are subjected to identical changes of atmospheric pressure.
Side by side, the two barometers, Mercurial and Aneroid, are moved through the
entire range from normal pressure to complete vacuum. If the scale of the Aneroid
be accurately divided and in accord with the instrument itself, the needle will move
tenth by tenth, with the mercurial column, in perfect coincidence.

There are many good-working Aneroids in use, which do not thus correspond with
the Mercurial Barometer, and whose constants of error being unknown, give inaccu-
rate results. Such barometers could be used with satisfaction if their corrections
were known ; and all Aneroids require to be periodically tested—adjusted to accord
with the Standard Mercurial Barometer, and their corrections, if any are necessary,
ascertained. We have therefore arranged to make careful tests of any Aneroigs sub-
mitted to us, to place them in adjustment with the Mercurial Standard and to fur
nish a certificate with corrections of error expressed in hundredtLs.

CORRECTIONS DEPENDENT UPON PHYSICAL LAWS.

In strictly accurate observations, it is necessary that the Aneroid, as well as the
Mercurial Barometer, should be used with formulas for various corrections. The
corrections, however, for gravity, for temperature of the mercury, and for capillary
attraction are of course unnecessary with the Aneroid; and, indeed, for all ordinary
work, the only correction required is that for the temperature of the atmosphere,
which need only be considered when the temperature is above or below 50° F.

It must of course be remembered, in using a barometer of any kind for the pur-
pose of ascertaining the altitude of a place, that while the normal barometric pres-
sure is assumed to be represented by a mercurial column of about 30 inches at sea-
level, it is but occasionally that this is actually attained. The variations of atmoss
pheric pressure are continual, the periodic fluctuations being considerable, and the
nonperiodic oscillations so great and so irregular, that it is only by taking the mean
of a long series of observations that the periodical variations can he ascertained. It
follows, therefore, that a single reading of the barometer can never, save by the
rarest chance, indicate an absolute elevation.

Aneroids for altitudes may be used with the ordinary scale of inches and tenths,

or, a8 they are now more usually arranged, with a graduated circle of fect in
addition.




QUEEN & CO., PHILADELPHIA. 101

TO MEASURE ALTITUDES WITH ANEROID BAROMETER,
‘Without Altitude Scale. )

Roughly speakiwg, the barometer falls one inch for every 900 feet of ascent; or a¢
mean atmospheric pressure in this latitude. ¢

Above sea-level o

917 feet, the barometer falls . . . 1 inch.
1860 “ + . . . 2 inches.
2830 4 113 3 . . . 3 “”
3830 3 113 113 . . . 4 [13
4861 “® [ [13 . N 5 “

TO FIND THE RELATIVE HEIGHT OF TWO GIVEN PLACES.

Take a reading of the Aneroid at first station; subtract from this the reading as
the second station. The product multiplied by 9 will give the difference of altitude
in feet, thus:

First Station, . . . . . 30 20
Second Station, . . . . . 29 99
21
9

Difference of altitude, . . . . 189 feet.

This under ordinary pressures and with a temperature about 50° F. will give good
results. If the temperature is over 70° F., multiply by 10.

The table prepared by Mr. Symons is more strictly accurate :

MEAN TEMPERATURE. 30° 40° 50° 60° 70° 80°
Mean pressure, 27 inches... voeeeee.oonn.| 9.7 9.9 | 10.1 | 103 | 15.0 | 10.8
« « 8 4 e 9.3 9.5 9.8 1100 | 10.2 | 10.4
«“ “ 29 ¢ 90 9.2 9.4 9.6 9.8 | 10.
“ “ 30 8.7 8.9 9.1 9.3 9.5 9.7

The best results may, however, be obtained by the use of the table prepared by Sir
G. Airy, late Astronomer-Royal of England.

TO USE AIRY'S TABLE,

With mean temperature at 50°.

Take the reading in inches of the barometer scale, at the lower and upper stations.
Find in the table the heights in feet, corresponding to the barometer readings. Sub-
tract them and the remainder will be the height required.

When the mean temperature is above or below 50° F., the following correction
must be applicd ; add together the temperature of the upper and lower stations. If
the sum is greater than 100° F., increase the height by 1¢55th part for every degree
of the excess above 100°; if the sum is less than 100°, diminish the height by 14th
part for every degree less than 100°. The complete formula is:

, 14+T+t—100
D—H—1) (50—

T and ¢ are the observed temperatures; H and h are the heights in feet taken from
the table.
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AIRY'S TABLE.

Arranged for temperature of 50° F.

T | | | ]

Heightr Angt;oxd, ] Height Anirrmd, || Height Anixl"md, ! Height An?;‘md, || Height Ani:"om
F]e?at . | Cerrected | Fi;;t Corrected Flelét Corrected F:;t Correcten | F‘egt Corrected
. jBaromet:er *  |Barometer . JBarometer‘ * |Barometer *  |Barometes

| L

ft. in. i ft. in. [ ft. in. ft. in. ft. in,
0 | 81-000 || 2400 !.28-387 || 4800 | 25-994 || 7200 | 23-803 9600 | 21-797
50 | 30-943 || 2450 | 28-335 || 4850 | 25-947 || 7250 | 23-760 9650 | 21-757
100 | 80-886 || 2500 | 28-283 || 4900 | 25-899 || 7300 | 23-716 9700 | 21-717
150 | 30-83C || 2550 | 28-231 || 4950 | 25-852 || 7850 | 23-673 97501 21-677
200 | 80-773 i 2600 | 28-180 || 5000 | 25-804 || 7400 | 23-629 9800 | 21-638
250 | 80-717 || 2650 | 28-128 || 5050 | 25-757 || 7450 | 23-586 9850 | 21-5¢8
300 | 80-661 (| 2700 ; 28-:076 || 5100 | 25-710 || 7500 | 23-543 9900 | 21-558
350 | 80-604 || 2750 | 28:025 || 5150 | 25-663 || 7550 | 23-500 9950 | 21-519
400 | 80-548 || 2800 | 27-973 || 5200 | 25-616 || 7600 | 23-457 || 100C0 | 21-479
450 | 30-492 || 2850, | 27-922 | 5250 | 25-569 || 7650 | 23-414 || 10050 | 21-440
600 | 30-436 || 2900 | 27-871 || 5300 | 25-522 || 7700 | 23-371 || 10100 21 401
650 | 80-381 || 2950 | 27-820 (| 5350 | 25-475 || 7750 | 23-328 || 10150 | 21-3(1
600 | 30-325 || 3000 ! 27-769 || 5400 | 25-428 || 7800 | 23-285 || 10200 | 21-322
650 | 30-269 || 3050 | 27-718 || 5450 | 25-382 || 7850 | 28-242 || 10250 | 21-283
700 | 30-214 || 8100 | 27-667 || 5500 | 25-335 || 7900 | 23-200 || 10300 | 21-244
750 | 30159 || 8150 | 27.616 || 5550 | 25-289 || 7950 | 23-157 || 10350 | 21-205
800 | 80-108 || 8200 | 27-566 || 5600 | 25-242 || 8000 | 23-115 || 10400 | 21-166
850 | 80-048 || 8250 | 27-515 || 5650 | 25-196 || 8050 | 23-072 || 10450 | 21-128
900 | 29-993 || 8300 | 27-465 || 5700 | 25-150 | 8100 | 23-030 || 10500 | 21-089
950 | 29-938 || 8350 | 27-415 || 5750 | 25-104 || 8150 | 22-988 || 10550 | 21-050
1000 | 29-885 || 8400 | 27-364 || 5800 | 25-058 || 8200 | 22-946 || 10600 | 21-012
1050 | 29-828 || 3450 | 27-814 {| 5850 | 25-012 || 8250 | 22-904 |l 10650 | 20-973
1100 | 29-774 || 3500 | 27-264 || 5900 | 24-966 || 8300 | 22-862 {| 10700 | 20-935
1150 | 29-719 || 8550 | 27-214 || 5950 | 24-920 || 8350 | 22-820 || 10750 | 20-896
1200 | 29-665 || 3600 | 27-164 || 6000 | 24-875 || 8400 | 22-778 || 10800 | 20-858
1250 | 29:610 || 8650 | 27-115 || 6050 | 24-829 || 8450 | 22-736 || 10850 | 20-820
1300 | 29-556 || 8700 | 27-065 || 6100 | 24-784 || 8500 | 22:695 || 10900 | 20-782
1350 | 29-502 || 8750 | 27-015 || 6150 | 24-7388 || 8550 | 22:653 || 10950 | 20-744
1400 | 29-448 || 8800 | 26-966 || 6200 | 24-693 || 8600 | 22-611 || 11000 20-706
1450 | 29894 || 8850 | 26-916 || 6250 | 24-648 || 8650 | 22-570 || 11050 | 20-668
1500 | 29-340 || 8900 | 26-867 || 6300 | 24-602 || 8700 | 22-529 | 11100 20-630
1560 | 29-286 || 8950 | 26-818 || 6350 | 24-557 | 8750 | 22-487 || 11150 | 20-592
1600 | 29-233 || 4000 | 26-769 || 6400 | 24-512 || 8800 | 22.446 || 11200 20-554
1650 | 29-179 || 4050 | 26-720 || 6450 | 24-467 | 8850 | 22-405 || 11250 | 20-517
1700 | 29-126 || 4100 | 26-671 || 6500 | 24-423 | 8900 | 22-364 || 11800 | 20-479
1750 | 29-072 || 4150 | 26-622 || 6550 | 24-378 || 8950 | 22-323 || 11350 | 20-441
1800 | 29-019 || 4200 | 26-573 || 6600 | 24-333 || 9000 | 22-282 || 11400 | 20-404
1850 | 28-966 || 4250 | 26-524 || 6650 | 24-288 || 9050 | 22-241 || 11450 | 20-367
1900 | 28-913 || 4300 | 26-476 || 6700 | 24-244 || 9100 | 22-200 || 11500 | 20-329
1950 | 28-860 || 4350 | 26-427 || 6750 | 24-200 || 9150 | 22-160 || 11550 | 20-292
2000 | 28-807 || 4400 | 26-379 || 6800 | 24-155 || 9200 | 22:119 || 11600 | 20-255
2050 | 28-754 || 4450 | 26-330 || 6850 | 24-111 || 9250 | 22-079 |/ 11650 | 20-218
2100 | 28:701 || 4500 | 26-282 || 6900 | 24-067 || 9300 | 22-088 || 11700 | 20-181
2150 | 28-649 || 4550 | 26-234 || 6950 | 24-023 || 9350 | 21-998 || 11750 | 20-144
2200 | 28:5696 || 4600 | 26-186 (| 7000 | 23-979 || 9400 | 21-957 || 11800 | 20-107
23250 | 28-544 4650 | 26-138 7050 | 23-935 9450 | 21-917 || 11850 | 20-070
2300 | 28-491 || 4700 | 26-090 || 7100 | 23-891 || 9500 | 21-877 || 11900 | 20-033
2350 | 28:489 || 4750 | 26-042 || 7150 | 23-847 || 9550 | 21-837 || 11950 | 19-996
240C | 28-387 || 4800 | 25-994 || 7200 | 28-803 || 9600 | 21-797 || 12000 | 19-959
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MOUNTAIN ANEROIDS.

I'he majority of Mountain Aneroids now have Airy’s table engraved around the .
dial, the circle bearing the scale of feet being generally movable. This movable

circle, as its zero can be turned to correspond with the barometer reading for the
time, is convenient for approximate work, as the elevation can be read directly off..
The barometer scale, however, being a diminishing one, this mode of use would lead:
to grave inaccuracies. It is better, therefore, that the zero point be set at 31 inches.
of pressure and the two readings of feet subtracted to get the difference in height..

TO USE THE ANEROID, WITH ALTITUDE SCALE.

Find the height in feet at first station and subtract this from the height in feet at
second station. If the mean temperature is greater or less than 50° ¥., apply cor-
rection for temperature as before given.

Example :

Aneroid at Station A, 1800 feet. Thermometer, 50°.
113 “« 4 B, 800 13 13 700'

The approximate height is 1000 feet. The sum of the temperature is 120. A cor-
rection of +-20 is therefore applied. This is 20 feet.
The difference of elevation is therefore 1000--20=1020 feet.

SIZE OF THE ANEROID.

We ean trurnish Aneroids of the utmost accuracy, reading from 3000 to 20,000 feet,
from 1% inches diameter to 5 inches diameter. The larger sizes of course permit the
use of a more open scale, and are consequently more easily read. The smaller sizes
are, however, extremely accurate, and their portability is a strong recommendation.

We are at all times prepared to give exact information about the individual per-
formance of these instruments, and shall spage no pains to furnish “he most accurate
Aneroids attainable.

PUSITION OF THE ANEROID IN USE.

It should be borne in mind that all Anercids vary in their readings with the posi-
tion in which they are held, reading somewhat higher in a horizontal position with
face up than when vertical. Asthey are tested and adjusted in a horizontal position,
it is better that they should be vniformly read from the horizontal dial.

Before a reading is taken, the face should be tapped slightly with the finger to
bring the needle fairly into equilibrium.

ATMOSPHERIC DISTIjRBANCE.

As there may be considerable atmospheric variation if any great interval of time
elapses between two observations, engineers are now accustomed to use two matched
barometers, one of which is kept in camp, where observations are taken at stated
intervals, whilst the other is observed at corresponding times in the field. A correc-
tion can thus be applied for atmospheric oscillation. Where one barometer only is
nsed, observations may be made repeatedly and the mean taken, or where it is incon-
venient to take the higher elevaticn more than once, the lower reading can be taken
after as well as before the higher, by which method a partial correction may be
abtained.
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No.
13540. This instrument, the latest form of Self-recording Barometer, is

QUEEN & CO., PHILADELPHIA.

FOR

ENGINEERS USE IN CAMP,

IR =

i i 1

b LTy g > T I

F L1 g g 1 B

remarkable for the simplicity of its construction and the accuracy
of its work. It consists of an aneroid barometer, composed of a
series of vacuum boxes, the movements of which are transmit-
ted through a simple mechanism to a long lever, terminating in
a metallic pen which touches a drum within which is an eight-
day clock. This drum, around which is wound the record
blank, makes one revolution in seven days, so thateach diagram
forms a complete barometric record for the week. After winding
the clock and setting the barometer, the instrument requires no
attention whatever, until the weekly record is finished. The
pen retains enough ink to last for several weeks. In mahogany
case, with glass front, . . . . .

SELF-RECORDING ANEROID BAROMETER,

PricE.

$40 O¢
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The following advantages are claimed for the SELF-RECORDING ANEROID BAROM-
ETER :

The unvarying accuracy and precision of the indications resulting from the parts
specially employed. -

The absence of anything fragile in the apparatus, in consequence of which it 1s
not liable to become deranged.

The facility with which the instrument is set in operation and the ease with whicl,
the record papers can be changed.

The regularity of the curves on the diagrams obtained, resulting from the special
metal pen employed, which retains sufficient indelible ink to last for a month if
necessary.

The small size and weight of the instrument rendering it most convenient for
transportation.

This Barometer has been tested at the office of the U. S. Signal Service, at Phila-
delphia, in comparison with the Standard Barometer thera. and the results obtained
were most satisfactory.

13541.
No. Price.
13541. SELF-RECORDING THERMOMETER, in same style as 13540, with metal-
lic Thermometer, on Breguet’s princirle. In japanned tin case, $40 00
13542. Serr-rECORDING HYGROMETER, made in the same style as 13541, . 45 0p
Blanks for the Recording Barometer, Thermometer or Hygrometer,

per set, for one year, . . . . . . . . . 2 50
Pens tor any of the above, each, . . . . . . . 2 00

Ink for any of the above, per bottle, . . . . . 75



No.
13600.

13601

13602.

13603.

13605.

13606.
13607.

13608.
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RAIN GAUGES.

JTT
» £

13603.

. U. 8. StoNaL SERVICE RAIN GAUGE, 24 inches high, diameter of
funnel 8 inches, galvanized iron, with measuring stick. holding 2
inches of rainfall, . . .. . . . . ..

. U. 8. S16NAL SERVICE RAIN GAUGE, same as 13600, in lacquered

brass, with walnut socket, . . . . . . . .
SMITHSONIAN RAIN GAUGE, 10 inches high, diameter of funnel 1
inch, with measuring stick and walnut socket, same form as 13601,
“holding 1 inch rain, . . . . . . . . .
HowArD’s RAIN GAUGE, consisting of a vertical glass bottle, through
‘the neck of which the terminal tube of a funnel, 5 inches in
diameter, is inserted. A glass graduate, measuring to 100ths of
an inch, is furnished with the instrament. In galvanized iron.
GLAISHER’S RAIN GAUGE, receiving funnel 8 inches diameter,
terminating in a curved tube, which prevents evaporation.
With-graduated vessel, divided to 1ooths of an inch, in galvan-
izediron. . . . .. ..., S
GLAISHER’S RAIN GAUGE, same as 13605, in lacquered brass
SvMON’S RAIN GAUGE. This gauge resembles Howard’s, but
has theglass receiver inclosed in a metal jacket, with openings
permitting approximate observations. "The metal jacket is
furnished with spikes, by which the instrument is fastened
firmly to the ground. With measure graduated to 10oths. In
galvanizediron . . . . . . .. .. 0000
HowARD’S PEDESTAL RAIN GAUGE, 12 inches diameter, with
glass tube graduated to inches, tenths and hundredths of an
inch, showing by direct observations the amount of rainfall,
without the use of a graduated measure. In japanned metal,

4 00

5 00
10 00

20 0O
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U. S. Weather Bureau Rain and
Snow Gauge. ﬁ

Front View. Vertical Section.

i A a4 BRAINGAUGE
[ X

il : e

m B 2| B a .

Horizontal Section,E-F.

| il

0 1234 56 78 9 /0N 2K HISIEIZIE /920212223 24INCHES.

SCALE
13611
No. PRICE.
13611. U. S. W. B. Standard Rain and Snow Gauge . . . . . . . . . $5 oo
13612. U.S. W. B. Box Support for Standard Gauge. . . . . . . . . I 50

This gauge consists of four parts, the funnel A, the receiver C, overflow B
and the measuring stick.

The rain collected by the funnel flows through the hole E into the receiver,
which being much smaller in diameter than the funnel, the rain collects faster
than it would in a straight cylinder. These gauges are so adjusted that the
readings are magnified 10 times.

To take a reading insert the measuring stick through the hole C, and note
how high it is moistened. The graduations are in inches, tenths and hun-
dredths. I inch of rain being actually 10 inches on the stick.

To measure snow remove the funnel and receiver, and after collecting the
snow let it melt, and pour it in the receiver and measure the same as rain;
measure the full depth of the snow, as both readings are valuable.

N



Sundials.
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13615.

Sundials should be made according to the latitude in which they are placed.

No. PRICE.
13615. Sundial, horizontal, 12 inches diameter, japanned iron, latitude

40°, the latitude of Philadelphia and vicinity . . . . . . . § 3 50

13616. Sundial, same as No. 13615, in lacquered bra 7 50
13617. Sundial, hor: t]_]p ned iron, any other latitude than 40°

made to d e e e e e e e e e
13618. Sundial, south vertical, made to order for any latitude . . . . 12 00
13619. ‘o orth ¢ “ “
13620. ¢ outh-declining vertical, made to order for ylttd

df ing any degree of thecompass . . . . . . . ... 1500
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ANEMOMETERS, OR WIND GAUGES.

14000. 14001.

No. PRICE.
14000. PRESTEL’'S PENDULUM ANEMOMETER, for showing the direction and
pressure of the wind. The vane is arranged to keep the pressure-
plate B always toward the wind. The pressure-plate hangs vertical
during a calm, indicating zero, rising with increased pressure,
through the various degrees of elevation from 0 to 10. The vane
is perforated with holes large enough to be visible from the ground,
the 5 and 10 being especially large, so that the angle of the pres-
sure-plate may be more quickly seen, . . . . . .
14001, LinD’s ANEMOMETER, OR WIND GAUGE, for determining the force
of the wind. This instrument consists of a glass syphon, with
parallel limbs, mounted upon a vertical rod, on which it moves
freely by the action of the vane which surmounts it. The upper
part of one of the limbs is bent outward toward the wind. Between
the limbs is a graduated scale, graduated from 0 to 3 in 10ths, the
zero being in the centre of thescale. In use, the tube is filled with
water to the zero of the scale and exposed to the action of the wind,
by which the water is depressed in the one limb and raised in the
other. The sum of the elevation and depression is the height of
the column which the wind is capable of sustaining, . . . 20 00

$50 00
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United States Weather Bureau Anemometer,

1403

74003. UNITED STATES WEATHER BUREAU ANEMOMETER, Robinson’s .
pattern (for velocity)

14004.
Fnll directions for setting up Anemometer accompany each instrument
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Double and Triple Registers.
1897 PATTERN.

1L

14010.

T401T.
14012.

14013.
I40T5.

14016.
14018.
14019.

. 140710.

Two Magnet Register, for simultaneously recording, an
Anemometer, an Electrical Sunshine Recorder and a Tip-
ping Bucket Rain Gauge .

Triple Register, for recording w1nd dlrectlon and veloc1ty
rainfall and sunshine, price complete, with ink, pens and
charts . e

Tipping Bucket Ram Gauge .....

Electrical Sunshine Recorder .

Both Nos. 14011 and 14012 are used in connectlon Wlth the
double and triple registers. The records being made by one
magnet.

Photographic Sunshine Recorder, makes a contmuous record
on blue print paper, complete .

Wind Vane, consisting of the vane and supports, also the
latest pattern electrical contacts, complete .. -
Electrical Contacts, separate . . . . . . . . . ... ...
Standard Instrument Shelter, small size . . . . . .

o ¢ ““ large ““ . . .. ... ...

PRICE.

$ 50 oo

165 oo
40 00
25 0c

25 00

65 00
25 00
17 50
30 00
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ANEMOMETERS.

For MrasurING THE VELocitY oF CURRENTS OF AIR I CoAfn Miwves, ane

VENTILATORS, FLUES, ETC., OF PUBLIC BUILDINGS.

The Anemometer, an instrument invented for the purpose of measuring the rate
at which air moves in mines and ventilation passages, is now an indispensable ad.
junct of the former, the mining laws of most States requiring that a certain number
of cubic feet of air shall be passed to she air-ways, and the Anemometer furnish-
ing the most convenieni and satisfactor» mede by which the zmount of air passing
can be determined.

No. 14,500. No. 14305,

14,500. BrkaM’s ANEMOMETER, 6 inches diameter, reading to ter. million
) ) ) g

feet, wit i disconnector, Fig. 1, . . . - . . $40 06
14,501. BIRAM’S ANEMOMETER, 5 inches diameter, same as 14,500. . . 3900
14,502. BIRAM’'S ANEMOMETER, 4 inches diameter, same as 14,500, . . 387 56
14,505. BirAM'S ANEMOMETER, 12 inches diameter, reading to ten million

feet, with disconnector, . . . 4500

14,506. BIRAM’S ANEMOMETER, 6 inches di.a.met.er, same as 14,505, . 4590
14,507. BIraM'S ANEWOMETER, 4 inches diameter. same as 14,508, . . B o




$4,508.
14,509.
14,510.

14511.
14,512.

14,515.

14,516.
(4,517.

14,518.
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No. 14,508

BIRAM’S ANEMOMETER, 6 inches diameter, reading to 1000 feet.
with disconnector,

BiraM's ANE‘\IO\IETER 6 inches (Lanvter 1edemg to 1000 feet
without disconnector,

BirAaM's AI\EMOMETER,4 inches diameter, reqdmg t0 100 feet
BIrAM’'S ANEMOMETER, same as above, with disconnector,
BIRAM’S ANEMOMETER, 3 inches diameter, reading to 1000 feet

THE PoRTABLE ATR METER, diameter of fan wheel 2% inches, with
disconnector, which is extenswr»lv used for testing the ventilation of
HosPpITALS, Scroors and PUBLIC BuiLpings, forms also, an admi-
rable Pocxet Anemometer for tourists. The indications are obtained
by the revolution of a series of fans (simiiar to those of Biram’s
Anemometer) acting first, upon a long hand capable of recording
the velocity of fifty feet per minute on the large dial, divided to 100
feet, and then successively, by a train of w heels on the indices of
five smaller dials, recordlncr respectively, 100, 1,000, 10,000, 100,000
and 10,000,000 feet orl, 893 miles,

AR METER, same as pr ecedmg, but 1e'1dmg only to 1 000 feet
WATCH ANEMOMETER, very small and sensitive, outslde dimensions
22 in. in white metal huntmw case,

WATCH ANEMOMETER, same as above, in qxlver huntmg case‘

(13

5 00

22 56
20 GO
22 50
15 o0

25 00"’
20 00

40 06
45 00
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HOW TO USE THE ANEMOMETER.

THE ANEMOMETER consists of a series of vanes, which revolve with the action of

. the air current, the number .of revolutions, or numbers proportioned to the revolu-

tions, being registered by a pointer on the face of a dial, forming part of instrument
itself. It is made of four sizes, 4, 5, 6 and 12 inches: is very portable, and not at
all liable to get out of order. The mechanism is placed either in front of the wheel,
as in No. 14,505, or in a small separate box over the fan-wheel, as in No. 14,500
and the registering apparatus consists of one or more dials, as it may read to 100
or more feet. Those reading to ten million feet have six small circles, marked
respectively, X, C, M, XM, CM and M, the divisions on which denote units of the
denomination of the respective circles; in other words, the X index in one revolu-
tion passes over its ten divisions and registers (10x10) or 100 feet; the C index in
the same way, 1000 feet, and so on, up to ten million; so that an observer has only
to record the position of the several indices at the first observation (by writing the
lower of the two figures on the respective circles, between which the index points, in
their proper order), and deduct the amount from their position at the second obser-
vation, to ascértain the velocity of the air which has passed in the interval. This
multiplied by the area in feet of the passage, where the instrument is placed, will
show the number of cubic feet which has passed during the same period.
Thus, suppose the observation of one minute gives :

Second Reading, . . . . 5,525
First Reading, . . . . 5225
300

Add correction, say . . . 30
’ 330

Size of passage in feet, 10x5x330=16,500 cubic feet per minute.
The correction added above is the value of the constant of friction, which must be
found for each machine by actual experiment.

TO FIND THE VELOCITY
OF THE AIR IN THE PASSAGE,

Proceed thus:—Suppose the Anemometer indicates 330 feet per minute. 330
88=3.75, 3% miles per hour, 88 being 1-60th of a mile.

To ascertain the force of the air current, multiply the square of the velocity of the
air in feet per second by .0023. )

CORRECTION OF ANEMOMETERS.

As it requires a_certain initial velocity to overcome the resistance and friction of
the instrument, and as this varies with each instrument, to obtain accurate results, it
is necessary that each Anemometer should be specially tested to obtain the value of
the corrections required to be employed. These corrections remain the same for the
same instrument, so long as it remains in the same condition, and are independent
of the velocities of the currents of air in which it is employed. The wear and tear
of use, severe shocks or jars, and so on, may, however, be expected, in time, to alter
these constants, and all ‘Anemometers require to be periodically tested, in order to
obtain thoroughly accurate results.

For this purpose we bave the only Anemometer Testing Machine in this country. We
are prepared to carefully test Anemometers, furnishing a certificate of corrections for
each instrument. Anemometers sent 1o us to be tested should be numbered, carefully
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packed and accompanied by directions for re-shipment. They will be returned in
two days from date of reception. All Anemometers sent out from this establish-
ment will be thoroughly tested and the constants required in the formula obtained
and stated in accompanying certificate.

THE ANENOMETER IN PUBLIC BUILDINGS. o

For use in regulating the ventilation in Hospitals, Prisons, Schools and Pub%,
Buildings, the Anemometer is extremely valuable, and it is extensively employed in
Europe for this purpose. We have supplied a number of these instruments to
various institutions of the kind in this couutry, and as illustrating the interest in this
subject, we subjoin an extract from the report of the Board of Education of Detroit,
Michigan, to whom we furnished Anemometers : o

“Your Cemmittee of Hygiene have under consideration the’ subject of the betier
heating and ventilating of our Pubiie School buildings, and to aid them in their
work, respectfully ask authority to purchase an air meter.”

It is so obviously important that in all buildings where a number of persons are
congregated, there should be some certain and satisfactory test of the ventilation,
that we feel confident that it is only necessarv to make the public acquainted with
the possibility of making the test in an easy and convenient manner, to have these
instruments put in universal use. ‘

THE VENTILATION OF MINES.

We extract the following from the valuable circular issued by Mr. Wm. Wilcox,
Inspector of Bituminous Coal Mines, First District of Pennsylvania:

“The law requires that all mines shall be thoroughly drained and ventilated, and
therefore has fixed the amount of air that shall be circulated through the mines 2t
one hundred feet per minute, for each and every person employed in the mine. This
has been found by experience to be barely sufficient in all cases to dilute, carry oft
and render harmless the noxicus gas generating in mines. All good mining authorities
agree that this amount is required in all non-fiery mines. In many cases where ex-

losive gas is generated, much more is required to render the workings safe and
ealthy.  Of all the precautions taken to preserve the health and safety of work-
men, proper ventilation and drainage are the most important.

“ The most important matter after a good supply of air has been produced, is to see
that it is carried to the face of the workings; and to be able to do this, good air-
ways must be provided of not less than forty feet area.

“TIt is absolutely necessary tliat more attention be paid to these matters, and that
competent persons be placed in charge where incompetent ones are now filling the
place; and that air measurements be taken regularly every week, and reported to the
mspector of the district every month as the law requires. ~ There are several ways of
taking air measurements: by powder smoke, naked light, and by the Anemometer.
None of these are absolutely correct, but the Anemometer is as nearly correct as sci.
ence can make it, and is much the easiest wa7 ¢.” taking measurements in mines.

“To ascertain the amount of air circulating with a Biram Anemometer, select a
place in the airtake or return airway, having a uuiform section; let the instrument
run a short time to gain full speed, then test it onc minute by the watch and note the
velocity. ~Next, ascertain the area of the heading, where the test was made. Say it
is seven feet wide and six feet high. 6x7==42 s~uare feet; anc say the velocity i3
350 feet per minute. Then multiply the area o1 the heading and the velocity to-
gether, thus: 42x350=14,700 ieet per minute.”

The Mining Law of Ohio provides that in all mines (in Pennsylvania, all bitu-
minous mines), there shal! be not . -ss than one hundred cubic teet of air per man per
minuate, and as much more as the 1uspector may divect. At Wellston, in that State,
the mine of the Milton Furnace and (+a] Company has a furnace by which two hun-
dred cubic feet of air per man per minu i< made to traverse the workings.
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MINERS' SAFETY LAMPS,

No. } Price.
14525. NEwcAsTLE Davy Lamp, . . . . . . per dozen, $22 00
14526. UNivERsAL CLANNY Lamp, . . . . . . do. 28 00
14527. CAMBRIAN BONNETTED LAMP, . . . . . do. 32 00
14528. StepHENSON LAMP, with glass tube inside wire gauze, do. 35 00
14529. FirEMAN’S Lawmp, . . . . . . . do. 22 00
14533. Extra GavzEs for Davy or Clanny Lamps, . . do. 325
14534. MerarLic BRusHES for Cleaning Gauzes, . . . do. 3 5¢C
14535. Best HaIr Brusres do. do. . . . . do. 3 50
14536. OrpiNaRY Hair Brusnes for do. . . . . do. 2 50
14537. ExTRA Grasses for Clanny Lamps, . . . . do. 2 10
14538. ExtRA Grass for Stephenson Lamps, . . . . do. 3 0u

Fire-Proor BrarricE Crot, for Gangways, Air Stoppings, &c., &c. This
cloth, which is in very extensive use in English and American
Collieries, is largely used as a substitute for wood bratticeing,
over which its fire-proof qualities and the ease with which it can
be erected and removed, give it great advantage. Itis perfectly
air-tight and very durable, and is made in widths of 6 feet, T
feet and 8 feet, and in rolls of 100 to 200 yards.
-4545. No. 1, . . . . . Price per square yard, . . 38
14546. No. 2, . . . . . do. do. . . 45
14547. No. 3, . . . . . do. do. . 5¢
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MINERS’ WATER GAUGE.

’i‘! ‘
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No. PRICE.
14550. WATER GAUGE, . . . . . . . . . . . ... e e e e e $3 75

The Water Gauge is a glass tube, bent in the shape of the letter U, with an
adjustable scale of inches and parts by which the difference between the height
of the water in one arm and that in the other can be measured. It is provided
with a spirit level, by which it can be accurately set. ~As air passes along an
airway it loses the pressure, which is spent on the friction in its progress.

In use, the water gauge is placed in such a manner that the difference in
pressure of the intake and return columns of air is shown, and consequently
the amount of loss of pressure due to friction. ~According to Mr. Atkinson,
the difference of level, which represents the ventilating pressure spent on the
airways, lying beyond the place where it is taken, is seldom so much as three
inches, and often only one inch in well-ventilated mines.

CURRENT METER.

14551

14551. CURRENT METER, for use in small rivers and streams, to show
rate of flow of tide or number of gallons flowing from any

reservoir or vessel . . . .. . . . .. ... . . . . $50 oo
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No.

14555-

14556.
14557.
14558.
14559.
14560.
14561.
14562.
14563.
14564.
14566.
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Draft (Gauges.

X lmllnmmuulmw

| n‘ |
l

L

14555-

PRICE.

Inspectors’ Gas Gauge, walnut case, with spirit level and handle, $10 oo

Siphon Pressure Gauges.

4in. nickeled, each . . . . . . .. ... 2 50
6 in “ (X3 3 00
8 in. “ E o
10 in. “ oL i go
12 in. “ L 5 50
14 in. ¢ G, 6 50
16 in. « e, o
18 in. « « . ; go
20 in. “ s, 12 00
24 in. “ L 15 00

An inch of water column as shown by a water gauge, represents a pressure

_of about 5.21 lbs. per square foot.

To find the velocity of air in feet per second, divide the pressure in lbs.
per sq. ft. by .0023 and then extract the square root, the result will be the
velocity in feet per second ; multiply the feet per second by §¢ the result will

be miles per hour.




QUEEN & CO., PHILADELPHIA. I1Q

HYDROMETERS.

hese instruments are designed to show the specific gravity of a liquid by the
depth to which they sink in it. .

The specific gravities of all liquids are referred to distilled water as a standard.
For this purpose a very light glass flask is blown, holding exactly 1000 grains of
pure distilled water at a temperature of 60° Fahr.

It is evident that if any other liquid be put into the flask, filling it exactly to the
mark to which 1000 grains of distilled water reach, we shall have, by weighing the-
flask, the relative gravity of the two liquids. Thus, it will be found that if the flask
is filled with oil of vitriol its weight will be about 1,845 grains, or nearly double tl.e
specific gravity of the water.

Referring to the Specific Gravity Flask as a standard, the Hydrometer has beem
constructed. It is simply a slender graduated stem with a bulb and counterpoise,,
and the principle of its operation is that of the law of floating bodies—i. e., that whem
a body floats, the weight of the bulk of liquid displaced is equivalent to the weight
of the body floated.

Hydrometers are usually made of glass, and weighted with mercury or shot. The
scales are generally constructed after an arbitrary standard, so that the readings con-
tain no decimals.

The Twaddle Hydrometer is so graduated that the number of degrees indicated,
multiplied by 5 and added to 1000, gives the specific gravity of a liquid, with water
as 1000.

The Hydrometer for sea-water has a range of 40 degrees, the numbers of degrees
indicating the third place of decimals, in expressing specific gravities; thus 8 de-
grees indicate a gravity of 1.003; 18 degrees of 1.018, etc.

A variety of nydrometers, with arbitrary scales, are used for testing various:
liquids. Thus Tralle’s Hydrometer (called Alcoholometer) is graduated to give the
percentage of alcohol by volume in an alcoholic solution. This is now the official
instrument for testing liquors in the United States.

Richter’s Hydrometer reads in percentages by weight of alcohol. Balling’s Hy-
drometer, which is extensively used by dyers and manufacturers, is graduated arbi-
trarily, its readings being converted into specific gravities by the formula

o
Sp. gr. = “,()L
200+n
n representing the reading of the hydrometer, the + sign being used when the liquid
is lighter than water. the — sign when it is heavier.

The hydrometer which is most generally used, for all purposes, is that of Baumé;
of which there are two kinds, one for liquids lighter than water and one for those
heavier.

For liquids lighter than water, the zero point is the point to which the hydrometer
sinks in a solution coatainiag 10 parts of common salt in 90 parts of water, while the
10 mark is at the point to which the instrument sinks in pure water.

For liquids heavier than water, pure water is taken as the zero point, and 15 is the
point to which the instrument sinks in a solution of 15 parts of common salt in 85
parts of water.

The hydrometer for liquids lighter than water is termed pése esprit, or spirit, and
is converted into specific gravities by the formula:

146
Sp. gr. = m v
That for liquids heavier than water is called pése acide, or acid, and is convertea
into specific gravities by the formula:
152
Sp. gr. =10

. Cartier’s Hydrometer is practically the same as that of Baumé. At 22°, the twa
xr;sguments are alike; for other points above and below, 5 of the Cartier equ/ 16
of Baumé.
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No.

14600.
14601.
14602,
14603.
14604.
14605.
14606.
14607.
14608.
14609.
‘14610.
14611.
#4612,
14613.
14614,
14615.
14616.
14617.
14618.
14619.

14620

14621.

QUEEN & CO., PHILADELPHIA.

HYDROMETERS,

TS

T

T

E LTI s
Automomle Hydrometers.

Common.
PRICE.

HyprOMETER for Acip, . . . . . 80 50
HYDROMETER for AMMONIA, 50
HYDROMETER for ALKALT, 50
HYDROMETER for BARK, 50
HYDROMETER for BEER, 50
HyDROMETER for CHLORINE, 59
HyDROMETER for CIDER, . . . 50
HyDpRrROMETER for Coar, Orr, . . . 50
HYDROMETER for MILK, 50
HYDROMETER for O11, 50
HYDROMETER for SALT, 50
HYDROMETER for SHELLAC, 50
HYDROMETER for SPIRIT, 50
HyDpROMETER for SUGAR AND SYRU 50
TwappEL HYDROMETER, No. 1, 0 to 24 50
TWADDEL HYDROI\[ETER, No. 2. 24 to 48, 50
TwapDEL HYDROMETER, No. 3, 48 to 72, . 50
TwaAppEL HYDROMETER, No. 4, 72 to 100, 50
Twapperl, HyproMETFR, No. 5, 100 to 134, 50
TwappeL. HyproMETER, No. 6, 134 to 180, 50
HYDROMETER for VINEGAR, 50-
HyprOMETER for WINE MUST, . 50

SPECIAL AUTOMOBILE HYDROMETER, for Testmg Gasolme

our own
Standard Make.

PRICE.

&N
<

A

ST AT AT ST ST ST =T ~T < ~f ~f ~F w1 ~7 ~T ~]
TOLOT UL T Tt T Ut QT UL QT U1 Ut Ut Ot @t

. {3

each 1 50
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HYDRCMETERS,

FOR LIQUIDS LIGHTER THAN WATER.

No. PRICE.
14622, BAUME AND SprciFic GRAVITY HYDROMETER, 0.700 to 1000, . . 81 00
14623. Do. do. do. do. with Thermometer, . 1 75
14624. Do. do. do. do. 0.70 to 0.80, 0.80 to

0.90,0.90 t0 1000, each, . . . . . . . . . 100
14625. Do. do. do. do. 0.70 to 0.85, 0.85 to
1000, each, . . . e e e e s e e . 100

HYDROMETERS.

FOR LIQUIDS HEAVIER THAN WATER.

No. PRICE
14636. BAUME AND SPECIFIC GRAVITY HYDROMETER, 1000 to 2000, . . $1 00
14637. Do. do. do. do. with Thermometer, . 1 75
14638. Do. do. do. do, 1000 to 1200, 1200 to

1400, 1400 to 1600, 1600 to 1800, 1800 to 2000, each, ... 100
14639. Do. do. do. do. 1000 to 1400, 1400 to

2000, each, . . . . . . . . . . . . 100
14640. HyprROMETER UNIVERSAL, 0.700 to 2000, . . . . . . 176

We also make a full line of Metallic Hydrometers, using copper, silver or
German silver. Prices can be had upon applicatlon.
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HYDROMETERS IN SETS.

We desire to call attention to the superiority of our Hydrometers, and to ask
those to whom accuracy is of primary importance to give them a trial, as we are

satistied that they will be satisfactory.

No. - PRICE.

14645. BAUME AND SPECIFIC GRAVITY, complete set of two, one each for

light and heavy liquids, . . . . . . . . 3175

14646.  Do. do. do. do. with Thermometer and
Jar in lined case, . . . . . . . . . . 6 00

*¥14647. Do. do. do. do. set of three, one for
light and two for heavy, 275

14648.  Do. do. do. do. with Thermometer and
Jar in lined case 7 00

14649. Do. ~ do. do. do. set of four, two for
light and two for heavy liquids, . . . . . . . 375

14650.  Do. do. do. do with Thermometer and
Jar in lined case, . . . . . . . . . . 8 00

14651.  Do. do. do. do. set of five, two for light
and three for heavy liquids, . . . . . . . . 4 50

14652.  Do. do. do. do. with Thermometer and
Jar in lined case, . . . . . . . . . 9 50

14653. Do. do. | do. do. set of six, three each
for light and heavy liquids, . . . . . . 5 50

14654. Do. do. do. do. with Thermometer and
Jar in case, . . . . . . . . . 10 50

14655. HYDROMETERS FOR SUGAR BRIX'S SCALE, set of three, in half
degrees, 0 to 30, 30 to 60, 30 to 90, . . . . . . 4 50

14655a. Do. do. do. do. with Thermometer, 8 5G

#14647 can be furnished, two for light or two Iheavy, if desired.
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Hydrometers.

- For Testing Whiskey.

No

14636. ALCOHOLOMETER, Tralles and Proof Scale, 12 inches,

14657. ALcoHOLOMETER, do. do. do. with Thermometer:
14658. ArLcoHOLOMETER, Hydrometer and Thermometer, in copper can,
14659, ALCOHOLOMETER, do. do. do. with glass jar and

McCulloch’s book of calculations, . . . . .
14660. ALCOHOLOMETER, silver Hydrometer, with copper can and Ther-

mometer, in morocco case, . . . . .
14661. KAYSER'S SACCHAROMETER and Thermometer combined,
14662. BALLING’S SACCHAROMETER and Thermometer, .
14663. CoPPER SACCHAROMETER CAN, with Thermometer, . . . .
14664. Set of Hydrometers, for inspectors’ use, consists of 5 spindles
and copper can, packed neatly incase . . . . . . . . . .
0°-100°

14664 A. Hydrometer S

‘¢
“

BEOw

X3

6
]
13
“

13
€
€«
6

tem No.

I,
2,
3
4,
S

123

PriCE.
$1 25
2 00
5 00

10 00
21 00
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No.
14667. URINOMETER, Specific Gravity Scale, 1000 to 1060, in pull-off case,
with jar, .
14668. URINOMETER, set of two spmdles, 1000 to 1020 1020 to 1060 .
14669. Do. do. do. do. do. " with

Thermometer, morocco case, lined, .

14670. UrINOMETER, 1000 to 1060, scale etched on ename. Stem, with flag
bulb, in pull-off case, Wltll Jjar,

14671. URINOMETER, as recommended by Dr. Sqmbbs, with Thermometer,

14672. URINOMETER, according to Heller, . .

14673. URINOMETER, set of two spindles, accmdmg to Vogel .

14674. URINOMETER, set consisting of Urinometer, delicate Thermometer
and Test Papels and Jar, in case,

14675. URINOMETER, set consisting of Urlnometer Jal Test Tuhes, Holde),
Glass Rods, Support Spirit Lamp, Test Papers, Fehling’s Test
and. quuor Potassa, . . . .

@

llll||l||llll|‘|
© Grormmes
tas

4

(AR RN

.

Ureorie fer
Queen & Go

14676. 14677,

14676. UREOMETER, according to Doremus, in grammes or grains, with
pipette and stand, complete, in box, .

14677. Dr. EINHORN’S FERMENTATION SACCH ARO‘\IETER two tubec .

14678. HUEF\IERS UREOMETER, for estimating the percentage of nmogen
in urine, . . . . .

14679. EsBacH’s ALBUML\IO’\IETFR .

14680. EsBacH’s ALBUMENOMETER, with ‘\Io 146/6 or 14677 and Dr.
Squibb’s Urinometer, with Thermometer, . . .

PRICE

$ 50
2 00

450

150
2 50

75
1 50

3 50

4 00

$2 00
150

5 00
75

6 50




QUEEN & CO., PHILADELPHIA,

14681

14681 SEr oF APPARATUS, for urinary test according to Roberts, improved

1,

Pmgors

by Lewis.

1 Ser NeuBaUER’S URINOMETERS, in two spindles, one ranging
from 1000 to 1020, and one from 1020 to 1040, complete with
cylinders.

4 Conical Test Glasses with lip and foot.

. 4 Dozen 5 inch, Test Tubes.
. 1 Alcohol Lamp, 4 ounces.

5 4-ounce Reagent Bot les, with engraved labels, containing
the following reagents :

Acetic Acid, Nitric Acid, Liquor Potass®, Ammonia,
Fehling’s Solution.

. 1 Mohr’s Burette with pinchcock.

1 Bunsen’s Burette Clamp.
3 Pipettes, 5 to 6 inches long.

. 3 Stirring Rods.

. 1 graduated Cylinder.

. 1 Flask with flat bottom.
. 1 Ring to support flask.

. 1 book Litmus paper.

The whole arranged on a circular stand of two tiers, made of

polished wood, price complete, . . . . . . .

This set is arranged for physicians’ use.

14682. SET oF APPARATUS, for urinary test according to Draper, compiete

. . . . .

on stand, . . . . .
This set is s rranged for students’ use.

12§

$15 00

5 06
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14685.

14686.

14687.

146688.
14689.
14690.
14691.
14692.
14693.
14604.
14605.

14606.

14697.

14698.

QUEEN & CO., PHILADELPHIA.

Apparatus for Milk Analysis.

14686.

PHILADELPHIA BOARD OF HEALTH LACTOMETER, on the prin-
ciple of the hydrometer, showing the purity of milk, gradu-
ated from o water to 100 pure milk, sp. gr. 1029, Temp. 60° F.,

CREAM GAUGE, showing the relative percentage of cream in

SET OF FOUR CREAM GAUGES; for comparison, in japanned tin
stand

LACTODENSIMETER, according to Quevenne
LACTODENSIMETER, according to Soxhlet
CREAMOMETER, according to Chevalier . . . . . . . . . .,
CREAMOMETER, according to Chevalier, with stopcock . . . .
CREAMOMETER, CHEVALIER’S, with Quevenne’s ILactodensi-
meter in lined box, with directions
CrEAM TUBES, according to Gerber . . . . . . . . ... ..
LACTCBUTYROMETER, according to Marchand . . . . . . . .
LACTOBUTYROMRTER, according to Marchand, with foot and
glass stopper

LACTOBUTYROMETERS, MARCHAND’S, in sets of three with
Pipettes, etc., packed inside of a brass cylinder complete . .
Lacroscoprg, according to Feser, show amount of fat in milk

NOH N NN W
o]
(e}

10 oC
3 50
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No.

14715. GRAPE-SUGAR TEQTER gn ing percentage of
sugar,

PRrICE.
saccharine in Grape-
. . . . 810 00

14716. TwiTcHELL'S -\CIDO‘\IETER for determmmg the stlength of Vine-

gar, . 12 00
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COAL OIL PYROMETERS.

T

eS|

[P i nisassoguin st

=Ro 14722, YRICE
14720. CoPPER CoAL O1rL FIRE-TESTERs, with thermometer, complete, . $5 00
14721. CoppErR FIrE-TEsTERS, High Grade for Heavy Olls, . . . 10 00
14722. CoAL O1L PYROMETER, . . . . 12 06

14723. CoAL OrL PYROMETER, large sme, . . . . . . . 18 68

HYDROMETER JARS.

14725, 8 inches high, . e e e e e e s 28
14726. 10 do. R . . . . . . e 35
14727. 12 do. . . . . . . . ‘ . 50
14728. 14 do. . . . . . . . 75
14729. 16 do. . . . . . . . . . v . 100
47300 18 do. c e e e e e . . 12
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SALINOMETERS.

14714.

‘his instrument is a form of hydrometer, specially designed for the purpose of
« certaining the density of water in marine steam boilers. The scale is gradu-
ated 0 at the point to which the instrument sinks in pure water at a temperature
of 200¢ Fahr., the graduation glyds, 5%ds, F%ds and s4ds, indicating that the
liquids contain one, two, three or four parts of saline matter in 32 parts of water.

The word ‘“Blow’ is engraved midway between 35ds and Fds, mdwatmg
that at that density the boiler water should be replaced by fresh water, to pre-
vent incrustation.

No. PRICE,
14710 SALINOMETER, of glass, . . . . . . . $1 50
14711, SALX\O)IETER, of German silver, in mahogany case, . . . 7 00
14712, SavLixoMETER, of German silver, with Thermometer, in mahogany

case, . . . . . . . . . 10 00
14713. THERMOMETER for SAL]\OMETER . . . 150

14714. Loxg’s SauiNoMETER Por, including Thermometer and Glass
Hydrometer, . . . . . . . . . 40 oc
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BOURDON PRESSURE OR VACUUM GAUGES.
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BOURDON, HIGH OR LOW PRESSURE OR VACUUM
GHUGES.

Prices, including Coeks, for Vacuum or Pressure Gaudes to Three

Hundred Pounds or Less.

No. 14750.

Gomposition Gases with Ring. Iron Cases Japanned, with Brass Rings.
o, |Piemgter | Diemeter) o, | Plagcter Dlameter|

Dial. Ring. Dial, Ring.
Fig. 1 | ooo | 12 15% ;$4o oo} Fig. 1 ’ooo 12 14% |$25 oo
oo | 10 13 20 00 oo 10 13 16 0o
1 8% 10 15 00 1 8% 10 11 0o
2 63 7% 10 0O 2 634 7% 8 oo
Fig. 2 ‘ 4 6 374 8 oo] Fig. 2 4 ' 6 7Y 6 50
6| 5 | 5% | 550 6 s 6% | 400
7| 4% | 5% | 500 70 4% | s 4 o0
Fig.3: 8 4 6 5 oo] Fig. 3 8 5 6 3 0o
ol 3% | 4 | aso 9 3% | 4% | 300

The Half Circle Gauge, Fig. 3, we recommend for low pressures. It is more
sensitive and is not as easily deranged as the whole circle gauge.

We would especially recommend our half circle gauge to 10 lbs. for back
pressure from engines

In ordering, state size wanted, whether brass or iron, and about the actual
pressure carried.

Our dials are of brass, either silvered or black electro-plated, with silvered
figuresand graduations. Thisblack dial greatly facilitatesreading, and adds much
to the appearance of gauge. For black dials we charge 50 cents to $1.00 extra
according to size. Nickel-plating gauges at cost.
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COMPOUND GAUGE.

QUEEN & CO.
PHILA.

. 14752.

Since the adoption of compound engines, there has been a great demand
for gauges to show both pressure and vacuum. These gauges are graduated by
two mercury columns, showing the pressure and vacuum and are warranted ab-
solutely correct. Use a siphon always.

~ The pressure usually ranges from 15 to 60 pounds.

In ordering, state the pressure desired.

We make an additional charge of 50 cents each for Black Dials with white
figures up to 6 inches, and 1.00 each additional for larger size.

Prices Including Cock.

ComposITION CASE. ! IroN CaAse, Brass Rim.
12 inch dial $40 oo | 12 inch dial $30 oo
0 ¢ 25 oo | 10 ‘¢ “ 20 00
8% 6 I3 20 00 8% ¢ 13 15 00
7 ¢ (X3 13 OO 7 (3 (X4 IO OO
6 X3 £ IO OO 6 [ (%3 8 OO

(X4 (43 OO ¢ (X3 OO
i (43 (X3 g oo i (43 (X3 g OO




QUEEN & CO., PHILADELPHIA. £33

THE HYDRAULIC GAUGE.

No. 14753.

The attention of the public is particularly called to these gauges,
which are of the most durable and accurate character. The spring
is the Bourdon style, made of heavy steel. When required we
furnish these Gauges to graduatedin pounds and tons at slight

additional cost.

PRICES INCLUDING COCK.

Brass Case. Iron Case Brass Rim.

12 inch dial, 10,000 lbs. $60 oo | 12 inch, to 10,000 lbs. $55 oo

g ‘¢ ¢ o« ¢ 50 00 10 «c ¢ s ¢ 45 0o
8% ¥ X3 ¢ ¢ 40 00 8% X [ € (4 35 00
Il (X3 (X1 (¥4 (43 30 OO 7 %3 ‘¢ (3 (X3 25 OO
¢

6 < <« X ¢ 20 00 | 6 ¢ o« ¢ [ 17 50

Each additional ton, $5.00 extra. Black dial, $1.00 extra.

Maximum Registering hand, $5.00 extra.

N. B.—A check valve is almost indispensable in using an
hydraulic gauge; as the pressure is often suddenly removed, and
the momentum of the hand will throw the gauge out of gear, and
otherwise damage it. A check valve prevents any trouble of this

Xkind.

Price, - - - $2.50 Net.
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14754.

BEMMONIA GAUGE.

These gauges are made of a tempered steel spring, same as used
in hydraulic gauges. To withstand ammonia or any acids or liquids
which brass will not withstand.

Gauges are made almost entirely of iron.

PRIGE S.

IRON CASE NICKEL PLATED RIM.
Pressure only. Pressure and Wacuum Combined.
8)z inch dial, . . . $22.50 | 81% inch dial, . . . $24.00
63 <« o 20.00 | 7 o« S 21.0Q
6 a o . 18.00 | 6 ‘e o R 19.0Q

THERMOMETER GAUGE.

These gauges are intended to indicate pounds pressure per

square inch, and the corresponding degrees of heat (Fahrenheit), on

the same dial.

14755.

PRICES, INCLUDING COCK.

BRASS CASE, POLISHED. | IRON CHSE, JAPANNED.
No. 00o. 12 inch dial, $40 0o | No. 0oo. 12 inch dial, $3c.00
““  o0o0.10 ‘¢« 25 00 Y o010 ¢ 20.00
“ 1.8 ¢« 20 oo1 ‘ 1.8l ¢ ¢ 15.00
“ 20634 4 T2 50| Y 2.634 < o 10.00
¢ 4.6 ¢ 10 00| ‘¢ 4.6 ¢« 8.0a

|
i Black dials, - - - $1.00 extra.
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COrNBINATION GAUGE.

QUEZN & co.’g°

PHNILA.

4 X\
0 ke, 88, PR, 5q.\W%! S

HT oF wATERW

14756
For indicating the height and pounds pressure per square inch
of water in reservoir, stand pipe, or pumping station.

PRICES. .

BRASS CASE, POLISHED. IRON CASE, JAPANNED.
12 inch dial, . . . $43 oo | 12 inch dial. . . . . $39 oo
10 “ . . . . 28 00 | 10 “ . . . 25 oc
9 ¢ . - . 23 00 9 ‘ . . . . 2000
81 . . . . 2100 | 8% “« . . . 18 oo
63 . . . 13 00 63 « . . . . II oo
6 ¢ . . . . 10 00 6y . . . 9 00
5k ¢ . . . 8 oo 5k ¢ . . . . 7 oo

To raise a column of mercury 2.04 inches, or to raise a column
of water 27.67 inches, requires one pound pressure. We furnish
them to any pressure desired ; and, in ordering, always state the
maximum height of water.
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Altitude Gauges.

HEIGHT OF WATER
IN FEET.

14757.

Altitude Gauges, showing the height of water in a tank in feet, are made
of solid drawn tubes.
They are provided with a set hand to indicate the rise or fall of water.

10 inch dial, iron case, N. P.ring . . . .. . ... e e e e e $20 50
8% “ « R 15 oo
63 ‘“ “ e e s e e 10 0O
6 (X ‘“ € 8 2z

............ R 5
5% “« €« 6 7 00
5 « « oL L. 6 oo
4 ¢ < [ . . 6 00
3% o “ G s . 5 00

These gauges do not require a siphon.
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14758.
MERCURIAL PRESSURE GHUGES.

For measurements of Steam, Vacuum, Hydraulic or Blast Press-
ures.

These Gauges are constructed of a plain mercury column with-
out the intervention of springs or other mechanical devices and as
the measurements depend solely upon the actual weight of mercury

alone. they must of necessity maintain their accuracy.

PRICE LIST.
Steam Gauges, 50 to 200 lbs., brass, tube face, . . . $16.00, flanged face, $18.00.
Vacum - - - iron frame, . . . . . 5.00, Brass frame, 18.00.
Blast " iron, . . . ... 51bs., § 2.75; 101bs., $ 3.75; 151bs., 5.30.
Blast - brass, . . . . . . 51bs., 10.00; 101bs., 12.00; 15 lbs., 18.00.
Any of the above nickeled at $2.75 each, extra.
Mercury Hydraulic Gauge Columns, 3 ft. 1000 to 3000 lbs., . . . . . . $65.00.

TANK INDIGATORS.
For all heights and all sizes of Tanks.

14759
For 50 ft. elevation, brass mounted, $24.00, iron mounted, $12.0a
(X3 IOO 43 X3 43 25.50, (13 41 14.50.
“« 150 “« £ (5 35.00, € 13 17.50.

HOT WELL VAGCUUM GRUGE.
14760.
This form of Vacuum Gauge is used on all Government Vess-
els of the same appearance as the Hot Well Thermometers.
Price, $25.00.
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Bristol’s Recording Pressure Gauge.

Makes a Continuous Record, Day and Night, of Steam, Water,
A Gas or Air Pressure. '

Users of Steam in Manufactories and Mills, Water and Gas Wosks, Eiesiric
Light and Power Stations, Public Buildings and Institutions, Hotels, Etc., will
find the Instrument of great value, as itshows at a glance whether the hoiler has
received the attention upon which largely depends its

SAFETY AND ECONOMY.

While the Instrumentis the pride of an Efficient Engineer, it
will serve as a check upon a Careiess one.

Fig. 1 represents the instrument ready for application. Fig. 2 shows the

pressure tube with inking pointer attached, the front of case, dial and clock

cover being removed. It illustrates the fundamental simplicity of the instru-
ment, and shows that

NO MECHANISM OR MULTIPLYING DEVICES ARE REQUIRED.
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LIST OF
BRISTOL'S RECORDING GAUGES AND THERMOMETERS,

Gauge No. 20—For Gas or Air. Total range, 0 to 24 inches Vacuum.
Gauge No. 18—For Gas or Air. Total range, 2 in. Vacuum to 4 in. pressure.
Gauge No. 14—For Gas or Air. Total range, 0 to 4 inches.

Gauge No. 19—For Gasor Air. Total range, o to 8 inches.

Gauge No. 16—For Gas or Air. Total range, 0 to 12 inches.

Gauge No. 17—For Gas or Air. Total range, 0 to 20 ounces.

Gauge No. 13 —For working pressure to 5 Ibs. Total range, o to 6 Ibs.
Gauge No. 10—For working pressure to g lbs. Total range, 0 to 12 Ibs.
Gauge No. o—For working pressure to 18 Ibs. Total range, O to 25 lIbs.
Gauge No. 5—For working pressure to 35 lbs. Total range, 0 to 45 Ibs.
Gauge No. 12—For 75 ft. head of water. Total range, O to 100 ft.

Gauge No  3—For working pressure to 65 Ibs. Total range, 0 to 90 Ibs.
Gauge No. 6—For 150 ft. head of water. Total range, o to 200 ft.

Gauge No. 2—For working pressure to 140 lbs. Total range, 0 to 180 Ibs.
Gauge No. 7—For 300 ft. head of water. Total range, 0 to 400 ft.

Gauge No. 4—For working pressure to 280 lbs. Total range, O to 350 Ibs.

. Gauge No. 15—For working pressure to 600 lbs. Total range, O to 800 Ibs.
Gauge No. 11—For working pressure to 1100 lbs. Total range 0 to 1500 Ibs.
Thermometer No. 601—For working range to 210° Fahr. Total range, 32°

to 220°.
Thermometer No. 600—For working range to 260° Fahr. Total range, 32°
to 270°.
Thermometer, No. 605—For working range to 480° Fahr. Total range, 32°
to 500.°
Thermometer, No. 608—For working range to 650° Fahr. Total range, 300°
to 670°.
Thermometer, No. 613—For working range to 700° Fahr. Total range, 300°
to 8oc°.
PRICE LIST.
All prices include ink and 100 charts.
Recording Pressure and Vacuum Gauges, nickel plated . . . . . . . . $s50 oo
Recording Thermometers, nickel plated . . . . . . . .. .. . . . . 60 oo
Aluminium Cases, reducing weight one half, extra . . . . . . . . . . 10 oo
Additional Charts, per1oo . . . . . ... ... ... ... 75
Recording Ink, perbottle . . . . . . ... . . .. .. . . 25
Extra Large Recording Pressure Gauges, special charts for one week. . 60 og
Extra Large Recording Thermometer . . . . . . . . . .. . . . . 65 oo

Extra Large Additional Charts, perto0. . . . . . . .. ... . . . . 150
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WATER GAUGES.

No. Pric
14775. WATER GAUGE, iron.wheels, four guards, for }-inch pipe, ., ., $4 5¢
14776. WATER GAUGE, brass cocks; four guards, for §-inch pipe, . .« 550
14777 WATER GAUGE, do. do. for 3-inch pipe, . o« 675
14778 WATER GAUGE, wood wheels. four guards, for §-inch pipe, . . 11 5
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PRICE LIST.
Genuine Seoteh Glass Tubes.
LENGTH, EXTERNAL DIAMETER.
INCHES, | 1/ Incm. ] 5% INCH. | % INCH. } % INCH. | 1 INCH.
|
10 $ 3.00 { $ 3.00 $ 3.60 | $ 5.04 $ 6.12
11 3.25 | 3.25 3.96 5.64 6.72
12 3.60 3.60 4.32 6.12 7.32
13 3.84 3.84 4.80 6.60 7.92
14 4.20 4.20 5.16 7.08 8.52
15 4.44 | 4.44 5-52 7-56 9.12
16 4.80 4.80 5.88 8.16 9.72
17 5.04 5.04 6.24 8.64 10.32
13 5.40 5.40 6.60 9.12 10.92
19 5.64 5.64 7.08 9.60 11.52
20 6.00 6.00 7.44 10.20 12.12
22 6.60 6.60 8.16 I1.16 13.44
24 7.20 7.20 8.88 12.12 14.64
26 1 7.80 7.80 9.60 13.06 15.86
28 ‘ 8.40 | 8.40 10.32 14.10 17.08
30 ‘ 9.00 9.00 I1.16 15.24 18.24
36 1 10.80 10.80 13.44 18.24 21.96
18 ‘ 14.52 14.52 18.00 21.36 29.16
60 18.12 18.12 22.56 30.48 36.48
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THE IMPROVED
Robertson-Thompson Indicator.

The indicator has become such an important factor in engineering that its
application has lead to the production of many inferior grades of instruments.

The Robertson-Thompson Indicator, while moderate in price, we can
thoroughly recommend as equal to any of the highest priced indicators in ac-
curacy and finish.

The indicator is made mostly of brass, nickeled, and packed in a handsome
mahogany case.

The drum is the standard size, 13/ inch diameter, and with the volute or
clock springs.

The piston is of % inch area and made of special composition to insure the
requisite hardness and proper expansion rate.

The parallel motion is of the type which has been the standard for many
. years, and the only perfectly accurate one in use to-day.

The springs are made of the finest quality steel wire obtainable. Having
but one wire with 44 coils to the inch, gives at least 3{ inch more movement
to the pencil point than in indicators using the double spring.

Robertson-Thompson Indicator, with two springs and two cocks, three
springs and one cock or two springs and one 3-way cock. Boxwood
scale for each spring, cord, cards, book, oil and screw driver, in

mahogany case, complete . . . . . . .. .. .., .. .. . . $60 oo
Extra springs, 8, 10, 12, 16, 20, 30, 40, 50, 60, 70, 80, each . . . . . . . 3 0o
' 'y 100, I25, I50,each . . . . . . . .. .. .. v+« <. 500
Boxwood scales, each e e e e e e e e e e e e e e e e e 60
Cards, block of1o0 . . . . . . ... ... ... ..., 30
Cards, Metallic,per1oo . . . . . . . . . .. .. .... e e s 75
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Planimeters for Indicator Diagrams.

14779. Willis Improved Planimeter is the best planimeter forindicator

work. It has six scales suitable for use with any spring. By

using the scale corresponding to the spring the planimeter

reads direct in mean effective pressure. Price, complete . . $18 oo
14780. Standard Averaging Planimeter, complete with drawing board 15 oo

When the points 4 and B are set 4 inches apart, the
readings are in square inches. Set the points 4 and B the
length of the card and the readings will be mean effective
pressure.

14781.  Amsler’s Polar Planimeter, for indicator diagram

14782. Victor Aluminum Reducing Wheel . . . . . ... ... .. 15 oG

This reducing wheel can be attached to any indicator
and adapted to all strokes from 8 inches to 6 feet, guaranteed
to stand 500 revolutions per minute.

14783. Improved Three-way Cocks to fit any indicator . . . . . . . 6 oo
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SPEED COUNTERS AND THGHOMETERS, &e.

For determining the speed of Engines, Dynamos, Motors, ete.

14786.

14787.

Double Speed Indicator (tor revolution in either direction). It is ac-
curate, strong and compact, and can be carried in the pocket . . I 50
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STROKE COUNTERS.

With zero set adjustment for counting strokes of machinery and
engines, etc.

14791. Counter, with 2 figs. (100) . . . . . e e e e e e e
14792. “ “ 3 ¢ (r000) ...l ..
14793. 4 ¢ (10,000) . e e e e e e e e e
14794. « 5 “ (100,000) .. e . w e e
14795. “ “ 6 (1,00,000) . .. ... ... ...

Tally Counter.

145

each § 6
(X3 7
(X3 8
(13 10
€ 12

The Tally counter may be used for counting any objects up to 1,000.

is 2 inches in diameter, in nickel-plated brass case.

(o]0
(e]e]
oo
oo

It

Direct Reading Speed Counter; four figures registering to 10,0c0
revolutions per minute, 1%-inch dial e
Direct Reading Speed Counter ; six figures, 4-inch dial . . . .

16 ©

- . . $12 o€
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QUEEN'S

STANDARD STATIONARY TACHOMETER.

This instrument, like the portable type, indicates instantly the speed of rotating
machinery, and also depends upon centrifugal force as the principle of action.

The pointer on the dial shows the exact number of revolutions made by the pulley
‘per minute, and, the mechanism being very sensitive, will indicate the slightest
“variation in speed. To obtain accurate results, the driving belt must be smooth, and
‘the joints made without lapping. All internal parts of the apparatus require no
oiling, but the pulley'shaft should be oiled in the usual manner, the journal set
screws being provided with proper openings for that purpose. The motion may be
in either direction and the apparatus can be fastened to the floor, wall or eeiling,
with the dial set at any angle.

Different ranges are made, to meet varying requirements, and the following can be
promptly supplied, viz: 300, 400, 500, 1000 and 2000 turns per minute. When or-
dering, it is necessary to state the approximate number of revolutions to be measured
so that we can send the proper range.

‘Two sizes are made, with dials 53’/ and 73’/ diameter, respectlvely

‘The net prices are :—

“14800. Stationary Tachometer Dial 73/ diameter . . . e . . . $60 00
114801. “ “ohy L. 55 00

114802, Recording Tachometer, for giving a continuous record of the speed
of a shaft or wheel



QUEEN & CO., PHILADELPHTA. 147

Queen’s Standard ;
[Portable Tachometer.

This tachometer, which we have recently placed
on the market, is recommended as a thoroughly
reliable instrument for instantly indicating the speed
of rotatingshafts. Special featuresin construction,
will be noticed, which render it of much greater
value than any portable apparatus of the kind ever
before offered. Three shafts, as illustrated, are
geared to the rotating parts inside of the case, each
one of them having a separate scale on the dials, so
that the indications are direct reading throughout.
A detachable point, with slightly flexible end, to
fit any of the spindles, is supplied, the flexibility of
\ which acts as a safeguard; for, if made perfectly
rigid, there is danger of breakage when not applied
exactly at right angles to the shaft.

The scales on the dial are graduated as follows:
40 to 200, 120 to 600, and 600 to 3000, which gives
a maximum range of 40 to 3000 turns per minute.
Thus it is possible to measure directly both high
and low speeds, with the same instrument.

This apparatus is of excellent workmanship, and
handsome in appearance. The case isnickel-plated,
and has a conveniently shaped handle, inside of
which (exposed by removing the end), is a set screw,
by means of which any lost motion can be taken
up, when necessary. A substantial leather carrying
case is supplied, which protects the instrument and
makes it perfectly portable.

14803. Price, complete, with detachable

spindle, in leather case, range 40 to
3000turns . . . . . ... ..o $60 00
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-Books on Meteorology.

ATKINSON.—A Practical Treatise on the Gases met with in Coal Mines.
By thelateJ.J. Atkinson, government inspector of coal mines for the

County of Durham, England (Van Nostrand’s Science Series) . . . $ 50

ATKINSON.—Friction of Air in Mines. By]J.J. Atkinson (Van Nostrand’s
Science Series) . . . . . . .. ... ...
ABERCROMBY.—Weather. A popular exposition of the nature of weather
changes from day to day. By Hon. Ralph Abercromby . . . . . .
BLODGET.—Climatology of the United States and of the Temperate Lati-
tudes of the North American Continent, etc., etc., with isothermal
charts. By Lorin Blodget. Royal8vo. . . . . . .. ... ...
BucHAN.—Introductory Text-book of Meteorology. By Alexander Bu-
chan. r12mo.,illustrated . . . . . .. ... ... .. . . ...
Davis.—FElementary Meteorology. By Wm. Morris Davis, Professor of
Physical Geography of Harvard University . . . . . . . . . . . .
DovEe.—The Law of Storms, considered in connection with the ordinary
movements of the atmosphere. By H. W. Dove. Translated, with
the author’s sanction and assistance, by Robert H. Scott, M. A.
8vo,cloth, . . . .. ... o0 L
FERREL.—A Popular Treatise on the Winds. By Wm. Ferrel, M. A.,
Ph.D. ..,
Guvor.—Tables, Meteorological and Physical ; prepared for the Smiths-
onian Institute. By A. Guyot, Ph. LL.D. . . . . . . . . .. ..
LoomMis.—A Treatise on Meteorology ; with a collection of meteorological
tables. By Elias Loomis, LL. D., professor of Natural philosophy
and astronomy in Vale College. Cats, 8vo,sheep . . .. .. ..
PrymproN.—The Aneroid and How to Use It. Compiled by Geo. W.
Plympton (Van Nostrand’s Science Series No. 35) . . . . . . . . .
RUSSELL.—Meteorology. Weather and Methods of Forecasting. Descrip-
tions of meteorological instruments and river flood predictions in the
United States. By Thos. Russell, U. S. Asst. Eng. . . . . . . . .
Scorr.—Weather Charts and Storm Warnings. By Robert H. Scott,

STRACHAN.—Weather Casts and Storm Prevision. By R. Strachan
Weather warnings for watchers. . . . . . . . .. ... ... ..

WaLDO.—Modern Meteorology; an account of the growth and present con-
dition of some of its phases. By Frank Waldo, Ph. D. Illustrated,
8vo. ..o,

WILLIAMSON.—Practical Tables in Meteorology and Hypsometry, in con-
nection with the use of the barometer. By Col. R. S. Williamson,
U. S. A. gto, Flexiblecloth . . . . .. .. ..... e e

50

175

5 00

2 25

2 50

4 50

175

50

4 oo

2 oo
150
75

1 25

2 50:
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Contents.

Acidometers, Twitchell’s . . . - 127 Sunshine Recorders. . . . . . . 111
Albuminometers . . . . . . . . 124 Sympiesometers . . .., ., ... 61
Alcoholometers . ., . . . . . . 123 Tachometers . . . . . . . . 146 147
Anemometers + + -109to116 Tank Indicators. . . . . . . 136-137
Aneroid Barometers . . 9Ito 103 Tally Counter. . . . . . . . . . 145
Atmidometers . . . . . . . . 62 Thermometers . . , , . . . w3
Barometers, Mercurial . 77 to go ¢ Bath. . . . . .. 13
Books on Meterology . . . . . . 148 “ Boiling Point . 51 to54
Cathetometers . .. . , ., . | 8s ‘ Bread . . . .. . 31
Coal Oil Testers . c ... L I28 “ Brewers’ . . 26-27-30
Current Meters . . . , . . . . . 117 ‘ Brine . . .. .. 36
Daniel’s Hygrometer ., . ., . . . 74 « Cellar . . . .. . 28

Draft Gauges . . . . . .. .. 118 ¢ Chandelier. . . .
Evaporimeter . . . . ., .. . . . 60 “ Chemical. . , . 15-16
Gauge Tubes . . . . . . ., .. 141 “ Clinical . . . . . SI
Gauges, Altitude . . . . .. . . 136 “ Cold Storage . . . 28
*“ Ammonia . . ., ., ., .. 134 “ Comparative . . . 39
¢ Combination . . . . . . 135 « Confectioners’ . . 2g
¢ Compound . . ... . . 132 « Dairy . . . . . . 13
“ Draft. .. ., ... .. 118 « DeepSea. . . . 65-66
‘“ Hydraulic . .. .. .. 133 “ Differential . . . s5g
‘“  Mercurial . ., .., ., . . 137 « Distillers’ . . . 26-27
‘“ Pressure . . . . ... . 131 « Economizer . 38
“ Recording . .. .., . .138 ‘ Electrical . . . 63-64
‘“  Thermometer . . . . ., . 134 « Exposed . . . . . 12
““ Vacuum A &3 4 « Feed Water . ., . 36
Hydrometers . . . . , . . 119 to 126 “ Hot Water Heater 35
Hydrometer Jars . . . ., . . . . 128 “ Hotbed . . . . . 24
Hygrometers . . . . . ., . . 67 to 76 ¢ Household . . .6to 9
Hypodermic Syringes . . . . . . 52 ‘ Incubator . . 13to 61
Hypsometers . . . . . . ., . 53 to 56 ‘“ Mash Tub . . . 37
Indicators, Robertson-’l‘hompson . 142 “ Maximum . . 20to 22
Instrument Shelters . . . . . , . IIT ¢ Meat. . .. . . . 28
Lactometers . . . . . ., . .. . 126 ‘ Minimum . . 20 to 22
Miners’ Safety Lamps . . . . . . 116 “ Mushroom . . . . 25
¢ Water Gauges /. . . . . 117 “ Oven . 29-31-36-37-38
Ozonometers . . . . . . , . . 61-62 ¢ Pipe. . .. .7, ~ 36
Planimeters . . . .. .. ... 143 “ Pocket, . . . . . 10
Pyrometers, Gauntlett . . 40-41 “ Show . .. . .. 14
‘ Hobson’s Hot Blast . 48 ‘ Shower Bath . . . 37
¢ Le Chatelier . . 42 to 44 “ Sixe’s Registering 23
“ Mesuré & Nouel’s ¢ Soil . . ... . 25
Optical . . . . . . 47 b Solar Radiation 57
« Queen’s Electrical. . 49 ‘ Standard . . . 17to0 19

“ Queen’s Mercurial . 39 “ Terrestrial Radia-
“ Seeger’s Cones . . . 27 tion .. ..., 58
¢ Siemens’ Water 44 to 46 “ Tin-Case . . . ., . 4
Rain Gauges . ., . .. . . 106-107 “ Varnish . . . | | 30
Reducing Wheels . . . . . . . . 143 ‘ Window . . . . . 1I
Revolution Counters . . . . . . 125 Three-way Cocks . . . . . - . 143
Saccharometers . . . ., . . . . 123 Urinometers . . . . ., . . . . 124
Salinometer Pots . . . . ., . . 129 Weather House . . . , . 5
Self-Recording Anemometer . . . 116 U. S. W. B. Anemometer 191%)
« Barometer . . . . 104 « Barometer . . . | . 83
¢ Gauges . . . 138139 ‘ Hygrometer . . 68

¢ Hygrometer . . . 105 “ Maximum and Min-

« Rain Gauge . . . 111 -imum Thermome-
“ Sunshine Appa- ters. . . . . . . . ar

ratus . . . | 1II ‘ Mercurial Thermom-
‘e Tachometer . . 146 eters . . . . . .. 12
‘ Thermometers 105-139 “ Rain Gauge . . . . . 107
‘ Wind Vane . . . 111 “ Register, Single . . . 110
Speed Indicators . . . . . . 144-145 “ ‘“ Double L ITX
Steam Engine Indicators . . . . 142 “ “ Triple . - . 111
Storm Glasses . . . ., . . . . . 5 “ Shelters . . . . | 111
Strolge Counter. . . . . . . . . 145 « Sunshine Recorder . 111
Sundials . . ., ., 108 ‘e Wind Vanes. . . . . 111



THE HOUSE .. .OF

QUEEN & CO., Inc.

Was established in 1853 and REORGANIZED in 1896
and consists of the following Sales Departments:
1
sptical Department,

comprising Optical and Ophthalmological Instruments, and Field anc
Opera Glasses.

Mathematical and Engineering Department,
comprising Drawing Instruments and Materials, and Engineering anc
Surveying Instruments.

“ Microscopical Department,
comprising Microscopes, Magnifiers, and Botanical and Bacteriologica’

’ Supplies.

Physical and Electrical Department, :
comprising Physical and Electrical Instruments and Apparatus, X-Ray
Apparatus, and Anatomical Mcdels.

Astronomical and Projection Department,
comprising Projection Apparatus, Astronomical Telescopes, and Polarizing
Apparatus.

Meteorological Department,
comprising Meteorological Instruments, Barometers and Thermometers, and

Pyrometers for physical and technical use. :
Photographic Department,

comprising Cameras and Lenses and Photographic Supplies in general.
Chemical Department,

comprising Chemicals and Chemical Apparatus, and Fine Balances.

These Sales Departments depend principally upon our WELL EQUIPPED

- FACTORIES, of which we maintain the following :
Physical, Electrical and Engineering Instrument Factory,
Optical Factory,’
. Thermometer and Chemical Glassware Factory,
Electrical Laboratory, Wood Working Factory.

Each of our Sales and Manufacturing Departments is under a competenr
manager, with whom is associated an able corps of assistants, many of whom ate
recognized experts in their special lines.

In addition to our own products, we represent a number of well-known
foreign houses about whose apparatus, which we can supply, either from stock
or import duty free for institutions, we are at all times prepared to give
information.

CATAT,OGUE and CIRCULARS of any of the departments will be sent free
by mail upon application.

1010 Chestnut Street
‘ PHILADELPHIA




WE PUBLISH PRICED AND ILLUSTRATED

CATALOGUES

As follows, any or all of which will be Mailed on receipt of price:

CATALOGUE A.—Mathematical Instruments, 210 pages. Contains list and prices
of Drawing Instruments, Drawing Materials, Pocket Compasses,
Surveying Compasses, Engineers’ Transits and Levels, Survey-
ing Chains, Tape Measures, Pocket Rules, and Books relating
to Drawing, Engineering, and Mechanics. Price, 20 cents.

CATALOGUE B.—Microscopical Instruments, 108 pages. Contains list and prices
of Reading-glasses, Simple Microscopes, Compound Microscopes,
Microscopic Objectives and Accessories, Mounting Materials,
Microscopic Objects (including Histological and Pathological
Specimens), Works upon Microscopy, Polarizing Apparatus,
Graphoscopes, Stereoscopes, etc., etc. Price, 15 cents.

CaTALOGUE C.—Second-Hand Microscopes and Accessories, 16 pages.

CATALOGUE D and E.—Ophthalmological Instruments, Spectacles, and Eye-
Glasses, 168 pages. Contains description and prices of all good
forms of Spectacles and Eye-glasses, with copious explanations,
Models of the Eye, Artificial Eyes, Ophthalmoscopes, Phakom-
eters, Optometers, Trial Sets, Trial Frames, Test Cards, Color
Tests, Works upon the Eye, etc., etc. Price, 20 cents.

CATALOGUE F.—Opera Glasses. Tourist Glasses, Race Glasses, Field Glasses,
and Spy Glasses, 44 pages. Price, 10 cents.

CaTALOGUE G.—Astronomical Telescopes and Appliances, 36 pages. Price, 8
cents. :

CaTALOGUE H.—Projecting Lanterns and Views. Contains list and prices of
Lanterns for Public and Private Exhibitions. Lantern Slides
of all descriptions. Price, 10 cents.

CatarocuE H H.—Contains List of Lantern Slides and accessory apparatus
for Projector for use in schools and colleges. Price, 10 cents.

CATALOGUE I.—Physical Instruments, 255 pages. Contains list and prices of In-
struments to illustrate lectures in every department of Physics
and Chemical Science, Air Pumps, Electric Machines, Galvanic
Batteries, Globes, Spectroscopes, Auzoux’s Anatomical Models,
and Books relating to Scientific Subjects. Price, 40 cents.

CaTtALoGUE I, No. 46.—Physical Optics, 30 pages. Price, 6 cents.

CartaLocUE K.—Chemicals, 48 pages. Price, 6 cents.

CATALOGUE N.—Meteorological Instruments, 127 pages. Contains list and
prices of Thermometers, Mercurial and Aneroid Barometers,
Hygrometers, Anemometers, Rain Gauges, Wind Gauges, Tide
Gauges, Current Meters, Pyrometers, Hydrometers, Salinome-
ters, Vacuumeters, Water Gauges, Miners’ Safety Lamps, Pres-
sure and Vacuum Gauges, and all instruments for measuring
Steam, Air, Gas, or Water. Price, 12 cents.

CataLogUE O and P.—Photographic Apparatus, including Cameras, Lenses,
Dry Plates, Sensitized Paper, and other material. 140 pages.
Price, 12 cents.

CATALOGUE S.—Chemical Apparatus, 375 pages. Contains list and prices of Ap-
paratus, as used in every department of Chemistry. Price, .50
cents,

CatALoGUE T.—Electrical Test Instruments, 72 pages. Price, 10 cents.

CATALOGUE 221.—Anatomical Models, 24 pages. Price, 6 cents.

The price of any of our single Catalogues will be deducted from the first
order amounting to $ro0.c0.

We will bind all of our Catalogues mentioned above in cloth with leather
back, and mail the complete book to any address for $3.50.

QUEEN & CO.

Chemical, Mathematical, Optical and Philosophical Instruments
1010 Chestnut Street, PHILADELPHIA, PA.
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