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BAROMETERS.

Barometers butlt upon the plan herein described were first gotten up
by Fames Green, under the direction of the Swmiithsonian Institution,
and for many years were known to meteorologists and scientists as
“Green's Smithsonian Standard Baroweters.”

The establishment of the United States Signal Service Meteorolog-
ical Bureau greatly increased their popularity.  The Bureauw not only
adopted them for wuse on stations, but in its publications recommended
them to privaic observers, and [ have continued to enjoy the undivided
honor of supplying all deinands from these sources up to the present time.

For field or nwountain use they are particularly adapted, and they
have been for years the only mercurial barometer used by the United
States Geological Survey.

In the construction of my large observatory baromelers, it will be
Jound that the points of refinement are better covered, and the quality of
the work is of a ligher order than those of similar pretension made in
Europe or in this country.

I have given particular attentiwon to the production of perfect
barometer tubes of large diameter. In 1879, at the request of the Clief
Signal Officer of the Army, I personally devised and constructed the
barometer adopted as a reference standard by the United States Signal
Service.  The tube is 1.05 inch bore, and was prepared by a method and

mode of procedure entirely original with me.

-
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STANDARD BAROMETER, &ec.

My Theoretical Standard Barometer is one identical with that of the Kew
Observatory, England.

My copy of this standard was obtained by mfeans of two barometers of refined
construction, built especially for the purpose, in my own workshop and then carried
by me personally to and from the Kew Observatory. Mr. Whipple, the Superin-
tendent, very kindly and voluntarily making special comparisons.

The United States Signal Office standard of barometer remains as heretofore the
Kew standard. By courtesy of the Chief Signal Officer, the standard of H. J. Green
has been compared with the office standard from time to time.

STANDARD OF LENGTH.

My most authentic standard of length is the Yard and its sub-divisions, graduated
upon a bar of brass of the same alloy as those made for the Counties of the State of
Maryland, by James Green, under the direction of J. H. Alexander, in 18453.

The graduation is the handiwork of the eminent mechanician, Joseph Saxton, and
was made at the U. S. Bureau of Weights and Measures.

In 1878 the Yard was officially examined at the U. S. Bureau of Weights and
Measures, and found correct within 154 of an inch,

In the following year J. & H. J. Green had the honor of making the large normal
barometer adopted as reference standard by the U.S. Signal Service. In cponnection
with this, two brass rods 30 inches in length as adjusted by the Saxton graduation.
were reported by the Bureau of Weights and measures, through the U. S. Signal
Office, to be within 1534.

Again a scale of 8 inches, and divided by me to twentieths of an inch, the Bureau
reported, “The 8 inch scale is standard at 60° F. and the variation of its several
inches does not exceed ygy5-of an inch®’

For the metric scale, the values given in Guyot’s Meteorological Tables are
adopted ; for example : 762 miltimetres at 0°C. = 30 inches at 62° F.; 761.75 milli-
metres = 30 inches at a temperature common to both.
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APPENDIX E*

GREEN'S STANDARD BAROMETER.

1. The following is an account of Green’s improved  riz1
standard barometer, adopted by the Smithsonian Institu- ‘
tion, for observers of the first class.

2. The 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 seyeral parts forming
the cistern are attached.

3. 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 scale, which reads off to 55
(002) of an inch.

4. 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 mercury in the
barometer tube, not that of the external air. ‘This central
position of the thermometer is selected that the mean
temperature of the whole column may be obtained ; a
matter of importance, as the temperature of the barome-
iric column must be taken into account in every scientific
application of its obgerved height.

5. The cistern (Fig. 2) is made up of a glass cylinder
F, which ailows the surface of the mercury ¢ to be seen,
and a top plate G, through the neck of which the barome-
ter tube ¢ passes, and to which 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 4, the extremity
of which marks the commencement or zero of the scale ;
above, The lower part, containing the mercury, in which the end of the barometer.
tube 7 is plunged, is formed of two parts 7/, held together by four screws and two
divided rings / #, in the manner shown in Figs. 2 and 3. To the lower piece ; is
fastened the flexible bag N, made-of kid leather, furnished in the middle with a
socket ks which rests on the end of the adjusting-screw O. These parts, with the
glass cylinder T, 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, the supports at the end the adjusting screw O. G, 4,7 and % are of box-
wood ; the other parts of brass or German silver. The screw O serves to adjust the
mercury to the ivory point, 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.

T T T

i S—

| R AL LAY

I

* From “The Barometer, Thermometer, Hygrometer, and Atmospheric Appear-
ance at Sea and on Land,” etc., by Commodore Thornton A. Jenkins, U. S, Navy.
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6. 1n Fortin’s barometer, and also Delcro's modification of it, a cement is used
to secure the mercury against leakage at the joints. This, sooner or later, is sure
to give way; and tested under the extremes of the thermometerical and hygromet-
rical range of this climate especially, has made this defect more evident. This was
removed by the substitution of iron in the place of wood; but it was soon found
impracticable, in this form of cistern, to prevent damage from rust. These objec-
tions led to the present plan of construction which effectually secures the joints
without the use of any cement. The surfaces concerned are all made of a true
figure, and simply clamped together by the screws, a very thin leather washer being
interposed at the joints, This would not be permanent, however, but for the especial
care taken in preparing the boxwood. The boxwood rings are all made from the
centres of the wood, and concentric with its growth. They are worked thin and
then toughened, as well as made impervious to moisture, by complete saturation
with shellac. This is effected by immersing them in a suitable solution in vacuo.
The air being withdrawn from the pores of the wood is replaced by the lac. This,
however, with the after-drying or baking, requires care; but when properly done,
the wood is rendered all but unchangeable.

7. Another peculiarity consists in making the scale adjustable to correct for
capillarity, so that the barometer may read exactly with the adopted standard, with-
out the application of any correction; and this, too, without destroying
the character of the barometer as an original and standard instrument.
Near the 30 inches line, Figure 4, is a line 7, on the main tube; this last
line is distant exactly 30 inches from the tip of the ivory point; there-
fore, when these lines coincide, or make one line, the scale is in true
measurement position; or the 30 mark is exactly 30 inches from the tip
of the ivory point in the cistern. In this position, the amount of correct-
tion due to capillarity being ascertained, the scale is then moved that
quantity and clamped firm. The barometer will now give the readings
corrected for capillarity, and thus avoid at once the labor of applying a
correction, and the risk of error from an accidental neglect of it. .

8. It must be borne in mind that this correction applies only to the rig: 4
particular tube, and while preserved in good condition.

9. If this tube is injured and again used, or another tube put in its place, the
scale should then be moved until the lines coincide, the amount of correction for the
repaired or the new tube being estimated until a good comparison can be made
directly or intermediately with the Smithsonian standard,

ro. The connecting the parts ¢ and ; by rings and screws, Figs. 2 and 3, rather
than by a single screw cut on the edge, is an improvement, as the single wood-
screw is apt, after a time, to adhere so firmly that it is often difficult, and sometimes
impossible, with safety to the parts, to separate it.

11.° It is not advisable to disturb the cistern, unless it becomes difficult, from the
oxide of mercury which gradually forms, to make the adjustment of the mercury to
the ivory point, as there is more or less risk in doing so. Any one accustomed to
such mechanical affairs, with due attention to the plan, can, however, take out the
mercury from the cistern, refilter, clear the parts of adhering oxide, and replace
them ; the instrument all the time being kept vertical, with the cistern at top, as the
mercury must not be allowed to come {rom the tube.

12. Toinsure a good vacuum by the complete expulsion of all air and moisture,

T
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the boiling of the mercury in the tube is done in vacuo; and care should be taken
to preserve it in good condition.

13. To put up the barometer for observation, suspend the barometer by the ring
A in a good light near to and at the left side of a window, and, when practical, 1n
a room not liable to sudden variations of temperature. Record the temperature, and
then by the screw O lower the mercury in the cistern until the surface is in the
same plane with the extremity of the ivory point. As this extremity of the point is
the zero of the scale, it is necessary at each observation, to perfect this adjustment.
It is perfect when the mercury just makes visible contact. If the surface is lowered
a little, it is below the point: and if raised a small amount, a distinct depression is
seen around the point.  This depression is reduced to the least visible degree. A
few trials will show that this adjustment can always be made to a thousandth of
an inch.

14. The adjustment effected, bring the lower edge of the vernier C, Fig. 5, by
means of the milled head D, into the same plane with the convex summit of the
mercury in the tube. Looking through the opening, with the eye on a level with
the top of the mercury in the tube, when the vernier tube is too low, the light is cut
off ;' when too high, the light is seen above the top of the mercury. It isright when
the light is just cut off from the summit, the edge making a tangent to the curve.
A piece of white paper placed behind, and also at the cistern, will be found to give
a more agreeable light by day, and is, besides, necessary for night observations; the
lamp being placed before the instrument and above the eye, to reflect the light.
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OBSERVATORY BAROMETERS,

AS SUPPLIED TO

UNITED STATES WEATHER BUREAU, THEIR VOLUNTEER OBSERVERS, &C.

No correction for capillary action, or
instrnmental error, is given with these
barometers, as their scales have been
adjusted until readings were obtained
identical with my standard.

Corrections for the attached thermom-
ter accompany each instrument.

For basis of standards, see Barometer,
&e., page 3.

1. OBSERVATORY BAROMETER,
with scale extending down to 26 in-
ches (an approximate altitude of
4,000 feet) divided to tenths of an
inch, and reading by vernier to

ioth of an inch. The tube is
0.25 inch bore, and has been freed
from air and moisture hy boiling
the mercury therein. The attached
thermometer consists of a well sea-
soned tube with graduation and
figures etched on its stem, and
mounted so that it can be easily re-
moved for testing, &c.  The bar-
ometer can be used simply suspend-
ed by passing the ring at the top
over a nail or other convenient
support, but the board or bhox, (the
latter is shown in the ilustration),
described below possesses some ad-
vantages. Price of the barometer
without board or box.t........ .. $30 00

t Metric scale in place of English at
above prices.

Metric scale in addition to English on
Nos. 1, 2, 5 and 6, $4 00 extra.
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2. OBSERVATORY BAROMETER similar to No. 1, but with scale divid-

ed to twentieths of an inch, and reading by vernier to ;Lyth.t....%33 00.

3. MAHOGANY BoaRD suitable for Nos. 1 and 2, and to which is at-
tached a suspension piece to receive the ring, a system of steady-
ing screws below to clamp about the cistern, and white opal glass
plates arranged to furnish a pleasant background for reading the
IMBEFTMENT. .o i e

4. ManoGaxY Box guitable for Nos. 1 and 2, with lock and key
and provided with iron brackets. The front and sides turn hack
disclosing the barometer ready for use ; in other respects its fit-
tings are similar to No. 3. This box is snitable for mounting par-
allel to a window; being pierced at the back, light is admitted to
the opal glass plates forming a translucent background. The
brackets can be changed to the right by simply removing the
BCTEWE. . vt o ettt et et e e e e

5. OBSERVATORY BAROMETER, with scale extending down to 24 inches,
(an approximatealtitude of 6,000 fect,) divided to tenths of an inch,

and reading by vernier to 515th, Otherwise the same as No. 1. + 34 00

6. OBSERVATORY BAROMETER, with scale extending down to 24 inch-
es, (anapproximate altitude of 6,000 feet,) divided to twentieths of an

inch, and reading by vernier to g34th. Otherwise the same as No.1.4 35 00

7. MamocaNyY BoARD, the same as No. 3, but fitted to suit barom-
eters Nos. Sand 6., ... it i i e

8. MamocaXNY Box, the same as No. 4, but fitted to suit barometers
Nos. 5and 6.......... PPN e

5 50

$ Metric scale in place of English at above prices.

Metric scale in addition to Englishon Nos. 1, 2, 5 and 6, $4 00 extra.
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MOUNTAIN BAROMETERS.




9.

10.

11.

12.

13.

14.

15.

HENRY J. GREEN, BROOKLYN, N, Y.

MouxTAIN BAROMETER, with scale extending down to 20 inches,
(an approximate altitude of 10,000 feet,) divided to tenths of an
inch, and reading by vernier to {igth. The tube is of extra

11

stout glass, and 0.23 inch bore.......... ..o $38 00

MouxTarx BaroMETER similar to No. 9, with scale divided to
twentieths of an inch, and reading by vernierto jisth*........

MovrxNTarNy BaroMETER with two verniers, scale extending down
to 14 inches, (an approximate altitude of 18,000 feet,) divided
to tenths of an inch, and reading by vernier to {15. The tube
is of extra stout glass and 0.23 inchbore.......... ... .o

MoUNTAIN BAROMETER gimilar to No. 11, but with scale divided to
twentieths of an inch, and reading by vernier to z{yth*..........

Lraar Brass TripoD with gimbals for mountain barometer, can be
readily detached and the parts packed into the pocket and sheath
of leather case shown in No. 14, (in the cut of tripod No. 13 the
full length of the legs is not shown). To support the barometer
a small attachment has to be made to its frame ; the cost of doing
this is included in the price of tripod......... ..ot

LeatHER Spine (fASE for mountain barometer, with pocket and
sheath to contain tripod........ ..o i

LeaTHER SLING CAsE for mountain barometer without pocket and
sheath .. ... . e e

40 00

52 00

55 00

* The U. 8. Geological Survey use Nos. 10 and 12 exclusively.
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STANDARD OBSERVATORY BAROMETERS.

These barometers I can confidently recommend as the
most accurate, portable standards ever produced, the tubes
are prepared by a more refined method than by boiling the
mercury therein and are subjected to a severe test for per-
fection of vacunm before mounting.

No correction for capillary action or instrumental error,
13 given with them, as their scales are most carefully ad-
justed until readings are obtained identical with my stan-
dard.

Cerrections for the attached thermomcier accompany
each instrunent.

For basis of standards, see Barometer, &e., page 3.
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16. STANDARD OBSERVATORY BAROMETER with tube 0.6th inch bore,
provided with two scales; the Xnglish standard divided into
twentieths of inches, and the French standard divided into milli-
metres, the verniers reading to ;1 (.002) of an inch, and & (.05)

m. m. respectively. The attached thermometer is of exceptional
accuracy; the tube well seasoned, and has both Fahrenheit and
Centigrade scales etched upon its stem.®........ ... ... ... $75 00

17. No. 16 mounted on polished mahogany board, as shown........ 85 00

18. No. 16 mounted in glass case, lighted front and sides, frame of
polished mahogany, with lock and key.............. ... ..... 100 00

19. STANDARD OBSERVATORY BAROMETER with tube 0.8th inch bore.
The frame i3 of the same pattern, but much larger than No. 16. 140 00

20. No. 19 mounted on polished mahogany board................ 155 00

21. No. 19 mounted in glass case, lighted front and sides, frame of
polished mahogany, with lock and key.......... ... .o oo 170 00

* o the U. S. Navy I have had the honor of supplying several of Nos.
16 and 19 in glass case. One of these has been erected in almost every
Navy Yard and Branch Hydrographic Office in the country. For University
or College standards they are particularly adapted, and reports from those
that already have them, have been exceedingly complimentary.
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BAROMETERS BUILT AFTER THE ENGLISH MODEL

Of my own manufacture, each accompanied with my certifi- g
cate, showing the amount of correction to be applied for in- w
strumental error; also corrections to be applied to the attached [
thermometer. For basis of standards, see Barometer, &c.,

page.3.
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22. STANDARD OBSERVATORY BAROMETER with tube 0.5th inch bore,
provided with two scales; the English standard divided into twen-
tieths of inches, and the French standard divided into millimetres;
the verniers reading to 444(.002) of an inch, and ;(.10) m.m.
respectively. The attached thermometer is graduated on its stem
into degrees Fahrenheit, and on the silvered brass mount into half
degrees Centigrade......... oo i $60 00

23. No. 22 mounted on polished mahogany board, as shown......... 65 00

24. No. 22 mounted in glass case, lighted front and sides, frame of
polished mahogany, with lock and key................ ... ..., 80 00

25. STAXDARD OBSERVATORY BAROMETER, with tube 0.6th inch bore.
The frame is of the same pattern, but larger than No. 22........ 68 00

26. No. 25 mounted on polished mahogany board................. 75 00

27. No. 25 mounted in glass case, lighted front and sides, frame of
polished mahogany, with lock and key................ ... . 90 00

s
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MARINE BAROMETER.

28. MARINE BAROMETER, differing from Fortin’s principle in there being no

adjustment provided for setting the mercury in the cistern to a fixed point,
the slightest deviation therein, caused by its rise and fall in the tube being
compensated for in graduating the scale. The tube toward its lower end
is much contracted so as to prevent oscillation of the mercurial column
from the motion of the ship; just below thisisa trap to arrest any small
bubbles of air from finding their way upward. The scale is arranged to
read by vernier to Tﬁfj‘tll of an inch. The barometer is suspended in a re-
volving centre ring in gimbals at one end of a brass arm, the other being
screwed to the wall. Fitted into a pine box for transportation........

Without pine boxX . . . v v vttt it et e e e e e e e
2 No. 28 Thave the honor to supply to the U. S. Navy, also tothe Yachts Alva,

Electra, Namouna, N. Y. Yacht Club aud others.
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ACHROMATIC READING GLASS.

17

29. A wuseful aild in reading the barometer or other instruments.
Lens 3% inch diameter, focus % inches, mounted in metal
frame with wood handle................. ... .o

BAROMETER TUBES.
Bore, .23 to .26 ihch.
30. Extra Barometer tubes (emptv) cleaned, shaped, and hermetical-

ly sealed, each........... .. i, e
31. 2, packed in pine box for travel........... ... ... L
32. 4, ¢ ‘e B

MERCURY.
33. Mercury, chemically pure, (prepared by me) in iron hottles, 2 ibs.
34. 13 e o o 1 @ 4 Ibs.
35. Mercury, chemically pure, (prepared by me) in stone bottles, 2 1bs.
36‘ X3 (X3 113 (X3 X3 X (X3 _les‘

PRICES SUBJECT TO CHANGE.

IMPLEMENT BOXES.

37. U. S. GrorocIcan SurvEY IMPLEMENT BoX, 12x6x31 inches,
containing all necessary tools and materials for repairing Green’s
Mountain Barometer in the field, including 4 lbs. of mercury, ex-

88. U. S. GEOLOGICAL SURVEY IMPLEMENT Box, 1831x11x6{ inches,
containing all necessary tools and materials fer boiling mercury in
tubes and repairing Green’s Mountain Barometer in the field, in-
cluding 8 lbs. of mercury, 2 quarts of alcohol, lamp and stand, ex-
tra cistern glass, clamps, bags, &c...ooviiiiiii il

<o o

WO = =
Wt

Qv ~F Qv Ot
=)

24 00
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ANEROID BAROMETERS.

FOR ALTITUDE PURPOSES.

I do not manufacture these, but keep on hand the finest quality of instru-
ments (London make), these are tested by me, both for temperature and
scale, and those not coming up to my standard are either improved in my
own workshop or altogether rejected. Each instrument is provided witha
card, showing its scale comparison for every inch with my standard mercu-
rial barometer. The pocket size (21 inch) is by far the most popular among
scientists.

Aneroid Barometer, 12 inch dial, with movable altitude scale, com-
pensated for temperature ; in morocco case.

39. to 3,000 feeb......ooiiiuiiiiiiii e %23 00
40, ¢ 5,000 L e 22 00
A1, ¢ 8,000  f L e e 22 00
A2, 910,000 L e 23 00
43. 15,000 . e e e 24 00
44, 920,000  CC e e e 25 00
Aneroid Barometers, as above,24 inch dial.
45.t0 3,000 feet........ ..o 23 00
46. ¢ 5,000 e 22 00
47,5 8,000 L e e e 22 00
48, ¢ 10,000 4 L e 23 00
49. 15,000 L 24 00
0. ¢ 0,000 L e 25 00

In leather sling case, $2,00 extra.
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Aneroid Barometer, 5 ineh dial in leather sling case.

51. to 3,000 feet .......... e e e e e $35 00
52, ¢4 4,000 L e 35 00
533. “ 5 000 e 34 00
54. ¢ 8,000 e 34 00
55. 10,000 “F e e, 3D 00
BB, L A5,000 e e 37 00
7. ¢4 20,000 e 38 00

ANEROID BAROMETERS,

FOR WEATHER PURPOSES.

58. Five inch open silvered metal dial, scale extending down to 25

inches and divided to fiftieths of an inch, in velvet lined case. ...$15 00
59. Similar to No. 58, but with enameled card dial................ 14 00
60. Similar to No. 58, but with curved thermometer attached to dial,

scale extending down to 28 inches......... ... ... .. ... ... .. 16 00
61. Similar to No. 60, but with enameled card dial........ e L 1500

The above are the best aneroid barometers on the market for the price,
for weather purposes they are thoroughly reliable, and arc the only grade I
could recommend for scientific nse. A certificate of corrections accompa-
nies each instrument.

I also carry in stock a cheaper grade for HOUSEHOLD USE, prices upon
application. -

ANEROIDS REPAIRED.

Aneroid barometers repaired, estimates furnished upon examination,
tests made and correction cards furnished at nominal rates. Parties call-
ing at our office can have their aneroids set to standard free of charge.

BOOKS ON METEOROLOGY.
PRICE.

Guyor.—Tables, Meteorological and Physical, prepared for the Smith-

sonian Institution. By A. Guyot, Ph. LL.D. (Out of print). .
Loom1s.—A treatise on Meteorology, with a collection of Meteorolog-

ical Tables. By Elias Loomis, LI. D., Professor of Nsturs.

Philosophy and Astronomy in Yale College Cuts, 8vo, sheep.. 81 75
PrymroNn.—The Aneroid and How to Use it. Compiled by Geo. W.

Plymton (Van Nostrand’s Science Series No. 35) ............... 50
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STANDARD THERMOMETER, &c.

My THEORETICAL MERCURIAL STANDARD THERMOMETER is one identical
with that of the Kew Observatory, England.

THE OBSERVATORY 0F YALE CoLLEGE have adopted the Kew as their
theoretical mercurial standard, see ‘ American Journal of Seience,
May, 1881.”

THE UNITED STATES NAVAL OBSERVATORY have adopted a standard
furnished by H. J. Green, for the testing of clinical thermometers, used in
the Naval Service, see Report of Superintendent of Naval Observatory, 1886.

THE UNITED STATES WEATHER BUREAT have adopted the air thermome-
ter as the standard for temperatures. The normal mercurial standards
which I have furnished the Weather Bureau have, on comparison with the
air thermometer, shown so small a deviation that it may be fairly questioned
whether it was owing to the air thermometer itself,* or to the particularform
adopted to represent the standard of ideality. The amount in question be-
ing but a few hundredths of a degree Fahr.

Extract from the article ‘ Metrology at the Northwestern University, ”
Sidereal Messenger, November, 1888, page 399.

*For thermometric standards there are among others, four Kew standards,
two by Baudin, six by QGeissler and two very perfect standards by H. J.
Green, of New York. The last standards by Green are exceptionally fine,
the calibration of one being perfect the whole length of the scale, and the
other having only one error and that so small as to be almost, if not quite,
within the error of observation. With these are a boiling-point and freezing-
point apparatus and a water comparator, devised by Dr. Ewell, for the com-
parison of thermometers. ”

The following extract of a lefter from Prof. Rogers is an unsolicited tes-
timonial : Waterville, Me. Jan. 26th, 1890.

“Allow me to congratulate you on the remarkable results you have at-
tained in perfecting an instrument for the precise measurement of temper-
ature. I have yet to hear of a thermometer which has a record at all com-
parable with that of No. 529.” ‘

Faithfully Yours,
WM. A. ROGERS.

*4¢'The most accurate readings which one can make on an air thermometer
will vary several hundredths of a degree. "— Rowland.
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ExTtrACT FROM THE REPORT 0F THE THERMOMETRIC BUREAU, WINCHESTER
OBSERVATORY OF YALE COLLEGE, FOR THE YEAR
1881—1882.

““ An interesting event in the progress of thermometry has been accom-
plished by the Messrs. J. & H. J. GREEN, who have sent to the observa-
tory four standard thermometers of American glass, which have a practical
coincidence of their scales with our own Kew standards. The middle point
correction depending on the glass alone has heretofore been about 0. °3 for
American made standards. The Messrs. GREEXN, however, by using a glass
for the bulb, of their own manufacture, have pr oduced standards whicn we
find have corrections for the middle point, dependmcr on the glass ‘Llone,
which are within our own errors of comparison.”

STANDARD THERMOMETERS

OF EXTREME PRECISION,

WELL SEASONED AND BULBS FORMED FROM —--

GREEN'S IMPROVED GLASS,

Graduated and figured on the stem, and provided in felt-lined brass cases.

The tubing from which these thermometers are made is selected with
especial reference to uniformity of bore, and the graduations are laid down
by referring to a table of corrections obtained for each thermometer by
careful calibration.

FAHRENHEIT SCALE.

+ No. wLength of Tube about. ’ Graduated about. ‘ Gl'aj,ﬁg:ted Price ‘
‘)OO i 24 to 25 inches. H— 32°t0 4 212°F. : 1° F. %25 00
201 ¢ 24 to 5 inches. ‘ 0to+ 120 F.© 1°H. | 2500
202 24 to 25 inches. | 0 to + 150 . 1°F. | 2500
203 . 24 to 25 inches. — 30 to + 120 F. 1° F. 25 00
203a 24 to 25 inches. '+ 32 to + 120 F. ° F. 25 00
7" _ CENTIGRADE SCALE.

No. ;Length of Tube about. |  Graduated about. | G‘?ﬁ?j‘md { Price.

e ‘ J— —— B
204 24 to 25 inches. | 0°to + 100° C L Ac 1%20 00
205 - 24 to 25 inches. — 15 to + 50 C 5 C. 25 00
206 © 24 to 25 inches. — 15 to 4+ 65 C. 47 C. 25 00
207 24 to 25 inches. ‘;—— 35 to + 50 C. 4%°C. | 2500
207a 24 to 25 inches. | 0to+ 50 C.0 g% C | 2500

See Page 34.

100,000 Thermometer Tubes kept constantly on hand.
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METEOROLOGICAL THERMOMETERS

Made from Tubing Selected for Uniformity of Bore, Well Seasoned, and

Bulbs Formed from

GREEN'S IMPROVED GLASS.

Our thermometers, on account of their extreme accuracy, have been used ex-
clusively by at least nine-tenths of the most prominent scientists and meteor-
ological institutions in the United States during the past quarter of a cen-
~tury. They are not only exceptionally accurate at temperatures above the
freezing point, but are equally so at temperatures below it.

Extract from the Report of the Chief Signal Officer for 1884, page 91.

¢ Tt would be a somewhat difficult matter for makers to point thermome-
ters at very low temperature, but the determination of their corrections at
these points is very simple. Now, however, Mr. Green points thermometers
made for the Signal Service at 4-12° and —8° and also + 112° F

“The graduations are continued above and below these pomts as they
were previously above 92° and below 32°.”

Note. Since the above report I have succeeded in devising apparatus by
which I now point accurately aslew as —28° K. (Pointing below 32° F.
has, I believe never before been introduced into practical thermometry.)
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102. 100.

98. Exposed Thermometer, latest U. S. Weather Bureau pattern, 11 inches
long, mounted upon an aluminum back: graduated on the stem with five
lines and figures engraved upon the aluminum back the lower part of
which is cut away, exposing cylindrical bulb. A brass support accom-
panies the thermometer, which when screwed to the wall or other support,
extends the thermometer about two inches, thus allowing a free circulation
of air around the bulb.

99, ExPosED THERMOMETER, former U. S. Weather Bureau pattern, (Green’s
Porcelain Strip) differs from No, 98 only in being mounted on a silvered
brass back with five lines and figures engraved on a porcelain strip ranged
at its side. With support same as No. 98.

102. ExposED THERMOMETER, (Green’s pattern) in allrespects the sameas No.
99, except that the scaleis not ¢ cut away ” but continued to the bottom of
the bulb, for the purpose of affording it protection, With support same as
No, 98.

100. ExroseEp THERMOMETER, (former U. 8. Weather Bureau pattern) 12 inches
long, graduated and figured on the stem, mounted on a silvered brass plate,
the lower part of which is cut away, exposing cylindrical bulb. With sup-
port same as No. 98.

]

103a. The support of the thermometer shown in No. 103a is bent in such a man-
ner as to bring the thermometer at right-angles to the plane to which it is
fastened. It can be applied to any of the above-mentioned thermometers,
in place of the usual support and without additional cost.

23

$2 75

275

(3]
-3
=1

2 50

Our Barometers and Thermometers will be found in use on every Station of the

T.S. Weather Bureau.
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MAXiMUM REGIéTERING THERMOMETERS.

The following description of Green’s maximum thermometer is taken from Apple-
.ton’s Encyclopedia, first edition, article Thermometer, page 431:
¢ Mr. James Green, of New York, appears (1860) to have removed the objections
to the previous forms of maximum thermometer, and produced a highly simple and
perfect instrument. In this the tube is straight throughout, but the bore is for a
short space just above the bulb contracted to a very small size—this being readily
accomplished with the elliptical bore by compressing the tube npon the posterior
side; and the size is made such that, while expansion forces the mercury through in
regular and minute pulses or globules, the space upon the mercury’s tending to re-
turn proves so small that the cohesive forces give to the lignid, as in the last named,
the globular surface (usually ascribed to repulsion of the glass), and so break the
columu, leaving it to show, as above, its highest point. Tlie instrument is provided
with a suitable support, from a pin upon which it can be safely swung with a pendu-
lous or revolving movement, when the centrifugal force sutfices to return the mer-
cury, as required for a new observation.”

103. MaxtMuM THERMOMETER, (latest U. 8. Weather Bureau pattern), 12 inches
long, mounted upon an aluminum back; graduated on stem with five
lines and figures engraved upon the aluminum back. With supportand pin
complete $4 50

104a. MaxiMmumM THERMOMETER, (former U. 8. Weathcer Bureau pattern,
Green's) 12 inches long, graduated on stem, indelible five lines and figures
on a porcelain strip, ranged at its side, the whole mounted on a silvered
brass plate, with support and pin complete 4+ 50

104. MaxmMtm THERMOMETER, (former U. S. Weather Bureau pattern), 12
inches long, graduated and figured on stem, mounted on a silvered brass
plate. with support and pin complete 125

Our Barometers and Thermometers will be found in use on every Station of the U.
S. Weather Bureau.
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MINIMUM REGISTERING THERMOMETERS.

25"

Rutherford’s Minimum Thermometer, which is the only one in general use, has
alcohol for its fluid, and is always placed with its tube nearly horizontal, the bulb
end a little lower. In the bore of the tube moves freely a black glass index. A
slight elevation of thermometer bulb uppermost will cause the glass index to flow to
the surface of the fluid, where it will remain. On a decrease of temperature the al-
cohol recedes, taking with it the glass index; on an increase of temperature the alco-
hol alone ascends in the tube, leaving the end of the mdex farthest from the bulb

indicating the minimum temperature.

106. MixiMmum THERMOMETER, (latest U .S. Weather Bureau pattern,) 12 inches
long, mounted upon an aluminum back; graduated on the stem with five
lines and figures engraved upon the aluminum back. A brass supportaccom-
panies the thermometer, which, when screwed to the wall or other support
extends it about two inchés, thus allowing a free circulation of air
around the bulb, The upper end of the thermometer is pivoted to the sup-
port by a screw; the bulb end rests in a notch, from which it can be raised
for the purpose of setting.

107¢. MinimuMm THERMOMETER, (former U. S. Weather Bureau pattern,
Green’s) 12 inches long, graduated on stem, indelible five lines and figures
on a porcelain strip, ranged at its side, the whole mounted on a silvered
brass plate, with support same as No. 106.

107. MiNtveM THERMOMETER, (former U. S. Weather Burcau pattern) 12 inches
long, graduated and figured on the stem and mounted on a silvered brass
plate, with support same as in No. 107a¢. . . . . . . .

%375

G
=1
[543

Our Barometers and Thermometers will be found in use on every Station of theU.

S. Weather Bureau.
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MAXIMUM AND MINIMUM REGISTERING THERMOMETERS

IN SETS.

g
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110a. Set of Maximum and Minimum Thermometers, (latest U. S.
Weather Bureau pattern,) Nos. 103 and 106 mounted on oil-
finished pine board........ ... ... i i $8 25

111. Set of Maximum and Minimum Thermometers, {former U. 8.
Weather Burean pattern,) Nos. 104a and 107a mounted on oil-
finished pine board....... ... ool 8 25

112. Set of Maximum and Minimum Thermometers, (former U. S.
Weather Burean pattern,) Nos. 104 and 107 mounted on oil-
finished pine board....... ..ottt Y5

PORTABLE INSTRUMENTS.

No. 119.

113. Set of Maxinmum and Minimum Thermometers, mounted in oil-
finished pine box. ... ... i &3 50
The above in leather sling case for tld\ el, Fig. A....... ... .. 10 50

119. PsYCcHROMETER, Wet and Dry bulb Thermometers, mounted in
oil-finished pine box. ... ... . e 700

The above in leather sling case for travel, Fig. A.............. 900
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PSYCHROMETERS.

HENRY J. GREEN,

117,

150.

151.

118.
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116a. PsycHROMETER, Wet and Dry Bulb thermometer (latest U. S.
Weather Bureau pattern,) consists of two of the thermometers as
described under No. 98 suitably mounted on an oil-finished pine
hoard, with water cup complete.............. ... .. il $6.50

116. PsYCHROMETER, Wet and Dry bulb thermometer, (former U. S.
Weather Bureau pattern,) consists of two of the thermometers as
described under No. 99 complete as above........... ... ... ... 6.50

117, PsycHroMETER, Wet and Dry bulb thermometers, (Green’s pat-
tern,) consists of two of the thermometers described under No. 102
complete as above.......... .. o i i EEEERT R 6.50

118. PsYCHROMETER, Wet and Dry bulb thermometers, (former U. 8.
Weather Bureau pattern,) consists of two of the thermometers de-
scribed under No. 100 complete as above. ..... ... ... Ll 6.00

151. PsycmoMETER, Wet and Dry bulb thermometers, graduated on
the stem, and five lines and figures engraved on silvered brass
plate, nine inch brass frame, with water cup and perforated brass
guard to protect the bulbs, very neat and compact form.......... 5.00

SLING PSYCHROMETER.

150. Consisting of two Cylindrical Bulb Thermometers, graduated
and flgured on the stem and mounted one a little above the other,
upon a light brass frame, with a perforated guard to protect the
hulbs while swinging, but which can be raised, by sliding up the
frame, for the purpose of moistening the linen covered bulb.
Length complete, 13 inches.

T 5.00
Brush for moistening bulb, . ...... ... .. o i 25
Extra linen covers per doz., .... ... ... i i 50

WET-BULB COVERING AND WICKING.

121. Green’s ready-made cylindrical, fine linen coverings, with wick-
ing attached, to suit the above cylindrical bulb psychrometer ther-
mometers. Orders should be accompanied by & piece of card or
stiff - paper notched out so as to show the diameter of bulb to be
covered. Perdoz......... ... ... i 50

PSYCHROMETER SCREEN.

120. PSYCHROMETER SCREEN, louvered front and sides, perforated
bottom, sloping top, lock and key.............. ... ... ..., 6.00
120a¢. Similar to No. 120, but smaller. Suitable for No. 151 .... 400
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SOIL THERMOMETERS.

For ascertaining the temperature of the goil at various depths, of
the pattern devised for the New York Agricultural Experiment
Station and as supplied to more than thirty of the State Agricultur-
al Experiment Stations etc. Consists of a stout stem graduated and
figured thermometer, inclosed in a wooden case, the upper part of
which is cut away, exposing the scale, which iz about 11 inches
long, this length heing the same for all the thermometers.

Inches deep. Price .Inches deep. Price,
300 1 ... 5450 | 306. 6. £9 00
301. 3 500 | 30%. 18, .. 11 00
302. G 550 | 308. BO. 13 00
303, 9 ... 600 | 309,  %2............ 1500
304, 12 ... 650 1 8100 Bd.......... 17 00

......... o311, 96.. ... .......1900

114. GREEX’S MAXIMUM REGISTERING SOLAR RADIATION THERMONM-
ETER with blackened bulb; inclosed in a glass bulbed tube very per-
tectly exhausted of air and moisture, mounted on brassstand. ... $10 00

Do. do. without hrassstand . ...... ... ... i i 8 00

115. MiniMuM REGISTERING TERRESTRIAL RapratioN THERMOM-
ETER, naked bulb, stem protected by glass jacket, mounted on
BTass BEANA. vt vt e e 700

Do. do. without brags stand ... ... o e .. 500
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312.

320.
THERMOMETERS FOR INDOOR USE.
312. THERMOMETER, rosewood case, glass front, 9 inch............ £3 50
313. « ¢ ¢ 1R 4 00
314. “ « « L 5 S 500
315. o e “ A8 Y 6 00

THERMOMETERS FOR OUTDOOR USE.

316. THERMOMETER inclosed in glass cylinder, arranged to revolve on
bracket, which can be fastened to the right or left hand, very

convenient for window wuse, 9 inch..................... 4 00
317. do. do.  do. do. 12 ¢ Lol 5 00
318. do. do.  do. do. 15 ““ .., 6 50
319. do. do.  do: do. 18 ““ ..o 8 50

COPPER CASE THERMOMETERS.
320. THERMOMETER in stout copper case, stem graduated, 10 inch.. 2 %5
321. ¢ “ ¢ ¢ 11 ... 300

WATER THERMOMETER.

322. Warer THERMOMETER (U. S. Weather Bureau pattern) mount-
ed inbrass case with door and valves, complete.... ......... 1000
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CIL INSPECTORS' THERMOMETER.

3500. 9inches long, graduated and figured on stem, reading from 90° to
150° F. in half degrees, each degree between 115 and 125 being
numbered, very accurate and distinet. This pattern is adopted
by the Michigan State Inspector of Illuminating Oils, and others.
Price in felt-Tined Hrags case. .. ........oveeuerareeerneneninns $4 00

PRECISION CLINICAL THERMOMETERS.

The methods and apparatus used in the manufacture of our precision
<linical thermometers are based upon strictly scientific principles, and differ
entirely from those in general use ; they are the same that we use in the
manufacture of our thermometers for scientific research, clinical standards,
delicate testing, etc. and by means of which we attain almost absolute accuracy,
this we not only attain but maintain by means of a special kind of glass
used in their construction, thermometers made from this glass will not sen-
aibly increase their readings with age, therefore our clinicals are not only ac-
-curate but are unalterably so.

The principle of registration we use is that commonly known as ‘¢ inde-
structible index, ” (Invented by J. Green, described in Appleton’s Encyclo-
pedia, first edition, article Thermometer, page 431.)

EASY READING CLINICAL THERMOMETER.

(GREEN’S IMPROVED.)

. = S TR R I
oo LA1 LA LR 0 b A LA AL AR A ALY AL LSS A MRS AN L4 ;

—— e 3 6 8 100 2 4 6 8 T

The ordinary Clinical Thermometer is figured every five degrees and the
<legrees between must be counted, thisis rather confusing to the eye and
mistakes sometimes happen ; GreEN’s ImprovED CLINICAL is figured ev-
ery other degree, this space the eye can readily cover and mistakes on this
account are thereby avoided ; used in combination with our LENs FroxT
CasE, this way of figuring is simply perfeciion.

292. Price of 4 inch thermometer in ordinary hard rubber case, with
certificate of corrections. ....... ... ... ... il 82 00

—
(—— % oo 5 it )

290. Same quality as above but figured as in the ordinary way, via.
every five degrees. In ordinary hard rubber case, with certificate
of corrections. .. ... .. ... . i i i 82 00
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GREEN'S PATENT
LENS FRONT CLINICAL THERMOMETER CASE.

Patented Jnly 22d. 1890,

Why purchase the expensive lens front clinical thermometer that magni-
fies the mercury column ouly ? When it is broken the lens is broken.
Avoid this by purchasing once for all one of GREEN’s LEXS FroNT CLINI-
AL THERMOMETER CAsES, it will not only magnify the mercury column of
any ordinary clinical thermometer, but its graduation also, so that tenths of
degrees can be easily read. When your ordinary clinical is broken you still
have your handy little LEXs FroxNT CaSE ready to receive another.

294. The Lrxs Froxt Case will also be found useful as a hand mic-
roscope for the examination of minute objects. Price......... $1 00

ORDINARY CLINICAL THERMOMETERS.

These thermometers are of well seasoned tubes, and are warranted sup-
erior in point of accuracy to anything in the market for the price.

Sy AR el AaEs LR LA RALE LALLM A ALY A LRI AAAMAIH
. o || I |
e T [ 8 106 3 Y 6 S, Ti0

295. Easy reading, (figunred every other degree,) in hard rubbe:

T Z A $1 0C
296. ‘e “ “ in lens front case......... 175
297. Same quality as above, figured in the ordinary way, (every

five degrees,) in hard rubbercase ........... ... ... ... o 100
298. Same as above, in lens frontcase........ .. ... .. ... . ... ... 175
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CYLINDRICAL BULD THERNOMETER,

WELL SEASONED AND BULBS FORMED FROM
“GREEN’'S IMPROVED GLASS,”

Graduated and figured on the stem, and provided in' felt-lined brass cases.
Thermometers made to order subject to an advance of 10 per cent. and

§ upward upon this I st
FAHRENHEIT SCALE. CENTIGRADE SCALE.

a:mg," [(i!'iltlll- Price | Leng. [Gradu- Price
) Graduated about. ated No.| of Graduated about. | ated

be. mto. |8 cts. Tube. J‘mtu. $ cta.

6in. o to+ 120° F.[1° F. 2 s50{lz45! 6 in|—15°to + 50° C.i3° C.| 2 50

6 in.+ 32to + 212 F,j2° F.| 2 50{246] 6 in. o to + 100 Cl1° C.| 2 50

iz1e| 9 in. oto + 120 F.3° F.| 2 75247 9 inj—15 to + 30C.11° C| 2 75
211} 9 in.f+ 32to + 150 F.[3° F.| 2 751248| g in. oto+ 65CH° C| 27
212| g in|+ 32to+ 212 F.1° F.| 2 75|l249 9in.|] o to + 100 C|1° C.} 2 75
213{12 inj— 30to + 120 F.l4° F.| 3 50|lz50{12 in.f[— 35 to + 50 C.1° C.| 3 50
21412 in. oto + 120 F.i° F.J 3 solizsi|iz in|—15 to + 50C.|3° CJ| 3 50
21512 in.|+ 32 to + 120 F.|3° F.| 3 50[|252{12 in. oto+ s50ClJ1° CJ 3 50
216412 in. + 32 to + 150 F.\2° F.j 3 50|[253|12 in. oto+ 65C.i1° C) 3 350
217)12 in.+ 32 to + 212 F.[3° F.i 3 50|lz54]12 in. o to + 100 C.l3° C.| 3 50
1218|12 in|4 32 to + 300 F.[1° F.| 3 50||255{12 in. oto+ 150 C.13° C.j 3 50
219{12 inj+ 32 to 4+ 450 F.2° F.| 3 5of256]12 in. o to + 230 C.|1° C.| 3 50
220{12 in.|4 32 to + 600 F.12° F.i 3 50||257(12 in. oto+ 315 C.|t° C| 3 50
221]15 in]— 30 to 4 120 F.[4° F.| 4 50||258|15 in.|— 35 to + 30 C.[}° C.| 4 50
:222|15 in. oto + 120 F|1? F. 4 50|l259[15 in.]— 15 to + 50 C.4° C.l 4 50
{223115 in. 4 32 to + 120 F.J1° F.| 4 s50||260|15 in. oto+ 50C.|%°C 4 50
22415 in.j+ 32 to + 150 F.[£° F.} 4 5o}j261]15 in, oto+ 65C. 5 C| 4 350
1225015 in.|+ 32 to + 212 F.|§° F.| 4 50{[202/15 in. o to + 100 C.jt° C.| 4 50
226|135 in.|+ 32 to + 300 F.[1° F.| 4 50i|263|15 in. oto+ 150C.J4° C.| 4 50
227!15 in.{+ 32 to + 450 F.i1° F.| 4 50!|264;15 in. oto+4 230ClJL° C| 4 50
228|15 in.+ 32 to + 600 F.|2° F.| 4 50||265/15 in. oto 4+ 315 C|1° Ci 4 50

‘ |

22018 in.}— 30 to + 120 F.|[4° F.| 6 00|266[18 in.|— 35 to + 350 C.|4° C.| 6 oo
230018 in. oto 4+ 120 F.[1° F.| 6 2526718 in|— 15 to + 50 C[#°C.| 6 25
23118 in.|+ 32 to + 120 F.{}° F.| 6 00|{26818 in. oto+ 50 C.|#&°C.| 6 00
23218 in.[4+ 32 to + 150 F.|1° F.[ 6 25[269{18 in. oto+ 65C.|5%°C.l6 25
1233118 inj+ 32 to + 212 F.4° F.| 6 00|27018 in. oto+ 100C.|}° Cl 6 o0
234/18 in.|+ 32 to + 300 F.|}° F.| 6 oo|271]18 in, oto + 150C|3° C.| 6 00
i235]18 in.|+ 32 to + 450 F.[1° F.} 6 oo/|27218 in. oto+ 230 C|s° C.i 6 oo
1236(18 in.|+ 32 to + 600 F.[1° F.| 6 co(273(18 in.] o to + 315 C(}° C.| 6 00,
§‘237 21 inj—30to + 120 F.3° F. 8 50/l274/21 jn.}—35 to + 50 C. #°C.| 8 50
1238 21 in. oto + 120 F.[4° F.|'8 oollz75|21 Inj— 15 to 4+ 50 C.|{5°C.| 8 0o
;239 21 in.{+ 32 to + 120 F.|{°F.| 8 5027621 in. oto+ 50CJ45°Cl 8 5o
240/21 inj+ 32 to 4+ 150 F1° F.| 8 50 |277/21 in. oto + 65CJ|{%°C.| 8 50
241j21 in.|+ 32 to + 212 F.|}° F.| 8 5027821 in. o to + 100 C.j,°C.| 8 50
{242|21 in.|+ 32 to 4 300 F.|3° F.| 8 oo |279]21 in. oto+ 150C|t° C.| 8 o0
243(21 in.|+ 32 to + 450 F.[1° F.| 8 oo{280j2r in. o to + 230 C|3° C.| 8 oo
j244[21 in|+ 32 to + 600 F.|1° F.| 8 oo|281j21 in| o to + 315 C.[}° C.‘\ 8 ool

wie
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COMMON IMPORTED CHEMICAL THERMOMETERS,

All glass with exception of scale which is of paper.

346, 7 inches long, reading to 120 or 220° F................... 5 .40
347, 9« ¢« L L 60
348. 12 ¢ ¢ “ L 5
349. 12 ¢« ¢ to 3007 K. 85
350. 15 < e IR or 400°F. . ... .. ... . ... 125

Thermometers similar to above but with porcelain scale and brass caps.

351. 15 inches long, reading to 400° or 600" F... .. ... ... ... .. ... 174

BATH THERMOMETERS.
" 352, Baru THERMOMETER in polished eylindrical wooden frame,

with handle to unscrew, 7 inch thermometer................... 75
353. Barn THERMOMETER in square wooden frame, with handle, ¥
inch thermometer, with porcelain seale...................... 85

DAIRY THERMOMETER.

354. Al glass floating Dairy Thermometer marked for ¢ Churning”
¢ Cheese ” and “‘Sealding” ... .. ... . ... ... ... . 35
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PYROMETER

341. PYROMETER, reading up to 1.200 degrees Fahrenheit,

and indicating correctly up to 800 degrees, for either

vertical or horizontal use, dial 5% inches in diameter and
stem not over 4 feet in 1ength . . $28.00
The metal of the expansion stem and the 1ength of the same is
varied to adapt the Pyrometer to all situations; therefore in order-
ing, the range of scale and the length of stem desired, and full
particulars should be stated. SPECIAL PYROMETERS TO ORDER.

METHLLIC THERMOMETERS.
~

PARRENNELT,

PALLIC THERMOMETER. 4 inely dial. . . . . . $2 50
. - 5o oo oL 2 50

e 8 - oo o .. 250

Reading from 50 degrees below zero to 150
degrees above and with either brass, hronze or
ebony case.

360. Prer THERMOMETER, brass case with 3% inch pipe connee-
tion, suitable for steam, w ater, brine, ammonia, ete. graduated
as may be desired, not excecding 600°, length of ac‘lle 8 inches.
Tle tube below the nut usually extends 6 inches, but can be

made any length required. . . . . &7 00
361. Irer THERMOMETER, sane as above \\'1th ~11dmu cover over
scale, . . . . . R 8 00

362. ANGLE THER\I()\IM“ brahs case. suitable f()l steam water,
brine, ammonia, etc. Graduated as desired, not exceedmv
6009, 1ength of scale, 8 inches, length of tube from flange, 6
inches, but may be made any length required, . . . 9 00

363. ANGLE THERMOMETER, same as above. with sliding cover
overscale.................._1000
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The Draper Thermograph or
Self-Recording Thermometer.

345. Consists of a bimetal-
licthermometerin a case
which carries a disc,
with a chart upon its
axle instead of hands
like the ordinary clock.
The very slightest varia-
ation or fluctnation in
temperature causes mo-
tion in the thermometer,

7 R . which is most complete-

Yy #‘.,‘,’Ea‘.“m\{%\\\\\‘t\o‘:\‘; ; Iy and effectively com-

7 """,':.‘:}.‘:‘.??\\‘{\‘t\\;%\\?l‘ 2 i municated to a lever,
g Ry S the long arm of which

iy S S carries a ith th
& pen wi e
§ point resting upon the
chart on the face of the
disc. The clock needs
to be wound, the chart
changed and the pen
suppliecd with ink pre-
pared for the purpose

once each week. 12

charts. 1 bottle of ink
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PATENTED, i887.

MADE: FCR i and dropper accompany
R ) { each instrumeut. Size, ‘
HEN Rx‘ A\IJ)V?AP\).’E*Etj 14 x 20 inches. . . $30 00
_— L 345a. Similar to above, size
10 x 14 inches, . . - 13 00
3 00

SELF-RECORDING ANEROID BAROMETER.

Richard Barograph, as adopted by the U. S. Weather Bureau, scale extending
from 28 to 31 inches, divided into twentieths of an inch, L. . ., $453 00

SELF-RECORDING THERMOMETER.

Breguet’s principle, similar in style to the above, scale from + 5¢ to -+ 100° F. 50 00
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ANEMOMETERS. e

324. ErecTricAL RE-
CORDING APPARATUS,
. 8. Weather Bu-
reat (Gibbon’s) pat-
tern, for Anemome-
ter. ... #2600

323. ANEMOMETER, (U.
S. Weather Bureau
pattern,)* with self-
oiling attachment, $20 50

323a. The above with

Green’s Patent alum- 325, Blanks for No. 324

num cups.......323 50 per hundved.... ... $1 00

* This pattern without the oiling attachment was designed and made by H. J.
Green. in 1875,

ANEMOMETER CUPS OF ALUMINUM.
(GREEN'S IMPROVED.)

Anemometer cups of aluminum are far superior to the painted brass
cups now in use.

Aluminam is between three and four times lighter than brass, bulk for
bulk, its tensile strength is greater and air, wet or dry, has no corrosive ac-
tion upon it.

A set of brass cups without attachments weigh about eleven ounces ; a
get of aluminum cups weigh about three ounces, consequently with the al-
uminum cups there is less wear upon the frictional parts and a gain in point
of sensitiveness to light winds; the everlastingly smooth surface of aluminum
compared with painted brass when air friction is considered is another point
in its favour. :

WIND VANE.

334, UxNiTED STATES WEATHER BUREAU WIND VANE, sunset...... $ 800
The above with cardinal points. . ............ ... ... ... .. 14 00
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331. RAIN GAUGES.

330. UNITED STATES WEATHER BUREAU STANDARD
RAIN GAUGE, 8 inches diameter, with measuring

331. Raix GAvUGE, 3 inches diameter with overflow
and measuring stick.......... ... .. .. oL 125

332. GREEN’S STANDARD RA1N GAUGE of 50 square
inch surface, consists of a cylindrieal vessel, the re-
ceiving surface of which isan accurately turned brass
ring. 'To prevent splashing it is made almost
sharp at the edge ;the vessel isdivided midwayinto
two partsby a funnel-shaped partition with small
central opening, throngh which the rain passes be-
low, where by reason of the confined space no sensi-
ble evaporation takes place ; through a short tube at
its side the rain is poured outinto a glass graduate
provided for measuring and which is divided into cu-
bic inches, tenths and hundreds................. T 00

333, GREEX’S STANDARD RATN GAUGE of 20 square
inchsurface. ... ... . ... ... . . i 6 00

U. S. WEATHER BUREAU WEATHER SIGNALS.

No. I, No. 2. No. 3. No. 4.°
White Flag. Blue Flag. Black Triangular White Flag.
Flag. Black Centre.

(Clear or Fair. Rain or Snow. Temperature, Cold Wave.

The above set is ordinarily sufficient, but for those desiring a more elab-
orate one may be added : A red flag with black center, indicating ¢ Storm
is expected to be of marked violence” ; A yellow flag, white center, indi-
cating *“ Winds expected will not be so severe” : A white pennant, indica-
ting ‘* Westerly Winds, ” that is, from North to Southwest inclusive, and a
red pennant, indicating ‘¢ Winds expected to be Easterly,” that is, from
Northeast to South inclusive.

PRICE OF ABOVE.

Sizes  3x3 4x4 5X5 ixt Ft.
Anchor, $0.75 per Flag.  $1.15 per Flag. $1.65 per Flag. $2.25 per Ilag
English, 0.95 ¢ 1.45 “ 2.06 ¢ . 290 ¢

Toggles and Beckets are included with each flag.
A canvas bag to contain them furnished with each set.
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HYDROMETERS.
HyYDROMETER, for either alkali or syrup,each.................... $ 50
Do. do.  acid, ammonia, cider, salt or spirit... ..... 75
Do. do. coal oil or vinegar...................... 100

TwappLe’s HYproMETERS, No. 1—0 to 24 ; No. 2—24 to 48 ;
No. 3—48 to 74 ; No. 4—74 t0 102 ; No. 5—102+t0 138 ; No. 6

—138tol170each. ... ... . . . 75
SpecIric GRAVITY HYDROMETER, 700 to 1000................ ¥
Do. do. do. 1000 to 1850................ 1 00

STANDARD SPECIFIC GRAVITY HYDROMETER, ranging either from 700
to 800, 800 to 900, or 900.t0 1000. .. .. ... ..o, 150

STANDARD SpECIFIC GRAVITY HYDROMETER, ranging either from
1000 to 1100, 1100 to 1200, 1200 to 13.). 1300 to 1400, 1400 to
1500, 1500 to 1600, 1600 to 1720, 172) ro 1850............ 175

Best StANDARD HYDROMETERS, Baume scale in tenthsof a degree
either from 0 to 10, 10 to 20, 20 to 30, 30 to 40. +to 50, 50 to

60, 60 t0 6. ... . . 175

HyDprOMETERS, Baume scale in half degrees, either from 10 to 30,
30 10 50, 50 070, TO 60 95 oo v e 125
Do. do. do. combined with thermometer 2 25
ATLCOHOLOMETER, Proof and Trallesscale. .. ..................... 100
Do. do. do. combined with thermometer 2 00
ATLCOHOLOMETER, with copper can and thermometer.............. 500
LiacroMETER, formilk, N, Y. and N. J. Board of Health scale. .. ... Y5
Do. do. do. combined with thermometer.... 2 50
SACCHAROMETER, Balling’s........ ... oo i i il L. 100
Do. do. do. combined with thermometer. .... ... 2 00
SACCHAROMETER, Long’s......ovii i 100
SACCHAROMETER, Kayser’s combined with thermometer. .... .. ... .. 2 00
SACCHAROMETER, copper can with thermometer, Long’s scale. . ... .. 4 50

SALINOMETER, for sea-water, 3 scales, temperature of 190° 200° and
2107 B 100
TURINOMETER, Dr. Prout’s for Sp. Gr. of urine.................. 75
Do. do.  with 2 oz. graduated jar in neat morocco case. 175

Wixe HYDproMETER, Occheles scale for gravity of must before ferm-
entation and alcohol scale for use after fermentation........ 1%5
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HAND LEVELS,
320,

328. GREEN’s HAND LEVEL, as supplied to Prof. Jas. D. Dara, 9
inches long, inleathercase....... ... ... ... ...l #8 00

329. GREEN’s LATEST IMPROVED HAaND LEVEL, 9 inches long, with

slide tube, by which its length can be reduced to 5 inches, very
convenient for the pocket........ .. ... ... ... i 9 00

335. OpoMETER for ascerfaining the

number of miles traveled by a car-

riage, wagon, or other vehicle; thein-

strument is strapped to the wheel and

gimply records its revolutions; by

measuring the eircumference of the

wheel the number of revolutions cor-

responding to a mile can be easily

ascertained ; it will record 10,000

revolutions before repeating, which

in a wheel of 12 feet circumference

is nearly 23 miles. Inclosed in stout

leather covered brass box with strap
complete............... ..., £15 00

MISCELLANEOUS.,

336. Regnault’s Hygrometer ... ..........oovuiueurneiaen. £30 00
337. Hypsometer or Thermo-Barometer........................ 25 00
338. Prismatic Compass, U. S. Engineer pattern............. ... 22 00
339. Geological Compass, with Clinometer and sights............ 10 00
340. Do. do. do. inleatherslingecase........................ 12 00
341. Steam Thermometer. .. ... ... ... ... . ... .. 800
342, Hotwell Thermometer. .. ...... ... ... .. .. ... . .. .. 25 00
343. Uptake Thermometer. .. ............. ... oo .. 7 50
345. Piche Evaporimeter. ............ ... ... ... ... ... 4 50
346. Sunshine Recorder.............. ... ... ... ... . . 18 00
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500. Arcric THERMOMETER (alcohol) as supplied to the Greely and
Greely relief Expeditions............ .. .. ... ... . ... .. 150

501. CriNnicAr, THERMOMETER STANDARD with corrections as sup-
plied to the leading Clinical Thermometer makers of the United
States. 9 inches long, scale 90° to 110° F. graduated into tenth
degrees. Mounted in brassease............................. $10 00

)

3%0. AXNEMOMETER OR AIR METER, sensitive to very light currents,
for measuring the velocity (horizontal or vertical) of air currents
in flues, mines, sewers, public buildings, &e., size of instrument .
about 4 inches square, will record 10,000,000 feet before repeat-
. $24 00

327. Do. do. do. to 1,000 feet.............. ... .. .. .. 22 00
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ACHROMATIC FIELD OR MARINE GLASSES.

Carefully selected with special regard to
their optical perfection, and warranted.

We have no hesitation in offering to ex-
change any glass not entirely satisfactory.
All my stock is personally examined and
tested.

The following glasses are manufactured by
Lemaire, of Paris, I also have in stock
others made by Bardou, Chevalier, etc.

' Prices quoted on application.
1100. U. 8. Signal Service Field or Marine Glass, black moroceco
body and sun-shades, tinely black japanned draw tubes, cross

bars and tops. In sole leather sling case, 24 lignes.......... $17 00
1101. Do. do. 26 lignes.......... 19 00
1102, Similar to No. 1100 but with jointed cross bars, affording

adjustment for pupillary distance, 26 lignes ................. 23 00

1103, Field or Marine Glass, black morocco body with sun-shades,
black japanned or oxidized draw tubes, cross bars, topsand frim-
mings, in morocco sling case, price according to size as follows.
15 17 19 21 R4 26 28 lignes.
$8. 75 $9.50 $10.50 $11.50 813.25 $14.75 $23.00
1104. Field or Marine Glass, similar to above, but with 12 lenses, in
sole leather sling case, 26 lignes. .............. ... ... ... ... 24.00
1105. Superior Binocular Telescope, 16 lenses, black morocco
body with sun-shades, finely black japanned draw tubes, tops and
trimmings, jointed cross bars, affording adjustment for pupillary
distance. In sole leather sling case 15 lignes................. 45 00
11086. Do. do. do. do. 17 lignes... ... 50 00
1107. As above, but Aluminum frame, Russian leather body,
highly burnished aluminum draw tubes, jointed cross bars and
trimmings. In sole leather sling case, 15 lignes............. 100 00

PORTABLE ACHROMATIC TELESCOPES.

1200.
1200. Achromatic Telescope, braided twine covered body, highly
burnished brass draw tubes, according to size as follows.

Length. Diameter of

Open. Closed. Object glass.
134 inches 5 inches 10°kgnes. . ..o $2 50
163 ¢ 6 ¢ 1 e 2595
17« 6« 18 3 00
17 c“ 61 ¢ 14 e 3 50
23 “ g8 ¢ 16 5 00
30 93 « 19 S 6 25
34 ¢ 101 « 2 e e . 10 50

11 lignes=1 inch.
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b

ELECTRO MEDICAL JATTERIES.

I carry in stock a large assortment, in-
cluding the following.
The - ACME” designed especially

Faradic Battery in solid oak or
maliogany case suitable for either
Physiciang’ or Family use........ 10 00
Physicians’ Faradic Battery, one of
the most complete batteries for
medical use made in portable form,
has fine and coarse interrupters,
single contact key for testing mus-
cles, ete. In handsome antique oak
or mahogany case............... 20 00
Galvanic Battery, guaranteed to
be tirst class and give satisfaction.
In handsome antique oak or mahog-
any case. Price according to size
as follows.

6 Cell......812.00 20 cell....$30 00
12 ¢ L. OO0 30 ¢ ... 3800

PLUG AND SOCKET GALVANIC BATTERY.

Full description and cut of any of the above batteries sent upon application.
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