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especially effective in insuring a ready tlow of the fill-
ing liquid from the cagk to the bottle, facilitating also
the escape of the displaced air.

STOPPER.—James L. Miller, New York
City. This stopper has a cork section adapted to be
firmly secured to awooden body or base, the bodybeing
also so made that a sponge, a tuft of felt, or an equiva-
lent article may be conveniently and economically made
a portion of the stopper when required.

MAKING SIRUPS. — Robert H. Hun-
stock, Hannibal, Mo. The apparatus devised by this
inventor comprises a sirup reservoir within which is
suspended a menstruum jacket with a reduced lower end
carrying a strainer, into which fits an inner section hav-
ing perforations connecting with the jacket. The appa-
ratus is designed to produce simple medicinal and fruit
sirups by cold percolation, adding in a convenient way
just the required quantity of sugar, the apparatus being
readily cleaned and the sirup properly filtered and clar-
ified.

Designs,

CARPET.—John R. Cochrane, Newark,
N.J. The body in this design is decorated with arched
panels, with tulips, in connection with roses, thistles
and small flowers, and the border has spray-surrounded
panel figures similar to those in the body.

CARPET.—William F. Brown, Newark,
N.J. The body of this carpet has groups of floral fig-
ures, each comprising curved bisecting sprays of small
flowers, a ribbon tie and conventional foliation, the bor-
der having a horse shoe spray of small flowers tied with
a bow, alternating with floral figures such as in thebody.

MiNER'S LAmP. — Charles D. Felix,
Shamokin, Pa. This lamp is somewhat in the shape of
a coffee pot, but with the back edge nearly vertical,
there being an attached hook at the back.

ScARF PiN.—John H. Theberath, New-
ark, N. J. The head of this pin consists of outspread
wings centrally in which rests a small outline face with
an eyeglass at one eye, and surmounted by a diminutive
stovepipe hat.

Nore.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

A TEXT BOOK OF ORE AND STONE MIN-
ING. By C. Le Neve Foster. With
frontispiece and %16 illustrations.
London: Charles Griffin & Company,
Limited. Philadelphia: J. B. Lip-
pincott Company. 1894. Pp. xxviii,
744, Price $10.

Mining engineering is at last adequately treated in this
volume, and the different kinde of work that have to be
done by the miner in the way of surveying, exploiting,

~drainage, ventilation, lighting, etc., as well as in the
treatment of ores after their excavation, are all very fully
treated. The book is adequately illustrated and excel-
lently indexed. One gection is devoted to legislation
affecting mines and quarries, while another chapter,
illustrating the thoroughness of the author, is devoted to
the condition of the miners, their modes of life and the
means for ameliorating their condition and elevating
them. The book in its authorship is English, or rather
Welsh, but England has done so much for the mines of
all the world that this fact will not tell against it.

HyprAULIC POWER AND HYDRAULIC
MAcHINERY. By Henry Robinson.
Second edition, revised and enlarged.
With numerous cuts and sixty-nine
plates. London: Charles Griffin &
Company, Limited. Philadelphia :
J. B. Lippincott Company. 1893,
Pp. xvi, 226. Price $10.

Many of the modern processes of engineering are de-
pendent upon hydraulic power. The Amrerican Besse-
mer steel industry is as regards its characteristic features
largely derived from the work of Holley in applying hy-
draulic power to this process. In their day these classes
of work were considered marvels. Of late years hy-
draulic power has been applied in a more and more ex-
tensive way, and to a greater variety of things. so that as
the present book very fully illustrates the building of hy-
draulic machinery ror all classes of work, it will, we
believe, be found very valuable and important. The
work is wellindexed, and will be found very interesting
reading for those interested in engineering work, as well
as for the profession.

MATTER, ETHER, AND MOTION. The
Factors and Relations of Physical
Science. By A. E. Dolbear. Revised
edition, enlarged. Boston: Lee &
Shepard. 1894, Pp. xv, 407. Price

Professor Dolbear, by the popular cast of much of his
work in science, has become a favorite with the public.
The present work, treating of the ether, naturally leads to
the expresgion of rather radical views.
ble whether good is done by the assumption of the actual
existence, as such, of the luminiferous ether, and whether
it would not be better for scientiste to accept the theory
just for what it ig, as a convenient handle for a quantity
of facts. Professor Dolbear in the present work rather
tends to fall into a way of treating the ether as a real
thing, and of attributing properties to inert matter not
generally supposed to belong thereto.

THE ENCYCLOPEDIA OF FOUNDING AND
DicTiIoONARY OF FOUNDRY TERMS
USED IN THE PRACTICE OF MoOULD-
ING. By Simpson Bolland. New
York: John iley & Sons. 1894,
Pp. iv, 535. No index. Price $3.

The foundryman’s artis here treated in dictionary form;
alphabetically arranged, a largenumber of terme con-
nected with his art are here defined and explained, the
definitions being so full as to really entitle the work to
thename given it, an encyclopedia. Theauthoris well
known as the writer of other works on the same subject,

It is questiona- ;

and his title to a capacity for executing the work is given
in the title page beneath his name, he being a practical
moulder and manager of foundries.

How 10 BuiLp DYNAMO ELECTRIC MA-
CHINERY, EMBRACING THEORY, DE-
SIGNING AND THE CONSTRUCTION OF
DynAMOS AND MoTORS. By Edward
Trevert. Lynn, Mass.: Bubier Pub-
lishing Company, 1894, Pp. 339, II-
lustrated. rice $2.50

This work is quite thoroughlyillustrated, and descrilfes

the general features of different dynamos. Itincludes a

number of illustrations and a rather short index, enough,

however, to save it from the reproach of being indexless.

We have no doubt that it will prove of considerable use

to many, and will be found an acceptable contribution to

motor and dynamo building.

A LABORATORY MANUAL OF PHYSICS
AND APPLIED ELECTRICITY. Ar-
ranged and edited by Edward L.
Nichols. In two volumes. Vol. I.

Junior Course in General Physics. .
By Ernest Merritt and Frederick J.-

Rogers. New York and London:
Macmillan & Company. 1894, Pp.
xiv, 294, Price $3.
Harvard College sets an example of devoting much
time to physics treated experimentally. Its entrance ex-
amination in physics, for instance, involves a large

amount of quantitative work. These who have gone :
through this elementary entrance course may feel that it -
is open to criticism in the endeavor made to avoid the

use of expensive apparatus. The present work, treating
of the junior course, seems open to the same reproach.
It would seem as well to allow the use of more perfect
apparatus, because accurate work in physics cannot be
done without the bestappliances. It is, however, written
for a specified course, and will be extensively used by
those who desire to assimilate their work to the curricu-
lum of HarvardCollege.

$=7" Any of theabove books may be purchased through
this office. Send for new book rcatalogue just pub-
lished. MuNN & Co., 361 Broadway, New York.
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1. Anelegant plate in colors showing a residenceat
Plainfield, N. J., recently erected for George H.
Babcock, Esq. Perspective viewsand floor plans.
A picturesque design. Mr. E. L. Hyde, architect,
New York City.

2. A residence at Edgewater, Ill., recently erected for
Mrs. Eva L. Prescott. Perspective elevations and
platein colors, together with floor plans. An ex-

cellent design. M. J. L. Silsbee, architect, Chicago,

1.

i 8. A residence recently completed for J. P. Clarendon,

Egq., at Hackensack, N. J. Two perspective eleva-
tions and floor plans. Mr. J. E. Turhune, archi-
tect, Hackensack, N. J. An attractive design.

4. A dwelling at Erie, Pa., erected for William J. Sell,
Eeq., at a cost of $4,500 complete. Two perspec-
tive elevations and floor plans. Mr. C. F. Dean,
architect, Erie, Pa.

5. A beautiful residence recently erected at Belle Haven,
Conn. Three perspective elevations, one interiox
view, together with floor and ground plans. Mr. C.
P. H. Gilbert, architect, New York City. A model
design.

6. The beautiful residence of E. Einstin, Eeq., at Pomp-
ton, N.J. Perspective elevation and floor plans.
Cost complete about $20,000. Architect, Mr. Manly
N. Cutter, New Yerk City.

7. A conveniently and economically arranged suburban
cottage recently erected for George W. Payne,
Esq., at Carthage, I1l. An attractive and pictur-
esque design. Perspective elevation and floor
plans. Cost $3,000 complete. Architects, Messrs.
G. W. Payne & Son, Carthage, Ill.

8. Perspective elevation and floor plansof a well arrang-
ed dwelling, recently erected for A.N. O’Harra,
Esq., at Carthage, Ill. A pleasing design. Cost
complete, $5,500. Architects, Messrs. G. W.
Payne & Son, Carthage, Ill.

9. A stable at Belle Haven, Conn. Perspective view and
ground plan. A unique design. Mr. C. P. H. Gil-
bert, architect, New York City.

10. The Club House of the Knickerbocker Field Club,
recently erected at Flatbush, L. L, N. Y. Engrav-
ings and floor plans. Messrs. Parsett Bros., archi-
tects, Brooklyn, N. Y. A neatdesignin the Colon-
ial style.

11. An elegantresidence of A. B. Bigelow, Esq., at Cran-
ford, N. J. Perspective elevation and floor plans.
Estimated cost, $6,000. Mr. Manly N. Cutter,
architect, New York City.

12. Miscellaneous Contents : The Hayes metallic lathing, !
illustrated.—Nonsuch Palace.—The Joseph Dixon
Crucible Co.—The slate business.—New and old
styles of eaves troughs, illustrated.—The Weathered
hot water heaters.—Design for mantel and fire-
place, illustrated.—The **P. & B.” sheathing and
insulating papers.—An improved vise, illustrated.
—What becomes of aN the lumber.—Globe ven-
tilator, illustrated.—An improved sadiron, illus-
trated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary -hoaly pages ; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Constraction and |
allied subjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGReT CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISEERS,

361 Broadway, New York.

Wusiness and Personal.

The charge for Insertion under this head is One Dollar a line
Jor each insertion ; about eight words to a line. Adver-
tisements must be received at publication office as early as
Thursday morning to appearin the following week’s issue

For pumping engines. J. S. Mundy, Newark, N. J.

*‘U.8.” metal polish. Indianapolis. Samples free.

Handle turning machinery. Trevor Mfg. Co., Lock-
port, N. Y.

| Distance Reading Thermometers.—See illus. adver-
tisement, page 4. Ward & Doron, Rochester, N. Y.

The Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allslzesin stock. Irvin Van Wie, Syracuse, N.Y.

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
! free to any address.

Guild & Garrison, Brooklyn, N, Y., manufacture steam
pumps, vacuull pumps, vacuum apparatus, air pumps.
acid blowers, filter press pumps, etc.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. Simpson, 26t036 Rodney St.,Brooklyn, N. Y.

The best book for electricians and beginners in elec-
tricity is * Experimental Science,”by Geo. M. Hopkins.
By mail. #4; Munn & Co., publisbers, 361 Broadway, N.Y.

Patent Electric Vise. What isclaimed,istimesaving.
No turning of handle to bring jaws to the work, simply
; one sliding movement. Capital Mach. Tool Co., Auburn,
N. Y.

Competent persons who desire agencies for a new
popularbook, of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

I#F~Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 861 Broadway,
New York. Free on apvlication.

HINTS TO CORRESPONDENTS.
Names and Address must accompany all letters,

or no attention will be paid_thereto.
information and not for publication.
References to former articles or answers should
give date of paper and {;.;rgr or number of question.
Inquiries not answered in reasonable time should
be repeated ; correspondents will bearin mind that
some answerg require not a little research, and,
though we endeavor to re IIl:uly to all either by letter
orin this department. each must take his turn.
Buyers wighing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.
Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

rice.
Miflerals sent for examination should be distinctly
marked or labeled.

This is for our

be realized on 25 feet fall, 8 inch pipe at the discharge
.end, and gradually enlarging toward the top to 6 feet
. diameter, a turbine wheel to be used]? Please give size
of turbine suitable for the above flow of water and horse
power. Your advice tending to better this plan will be
greatly appreciated. A. The flow in the conical nozzle
unnderthe head stated, if the full head can be maintained,
will be 584 cubic feet of water per minute. This should
give ina modern turbine with a 1714 inch wheel an actual
24 horse power; the turbine making 394 revolutions per
minute. The turbine is the most effective method of
developing water power for the head as stated.

(6184) Yale and Harvard asks: How
many pounds does a cubic footof pure gold weigh, and
how many ordinary men does it take tojlift it? A. A
cubic foot of pure gold as a casting or ingot weighs
120362 pounds and will require eight strong men to :
carry it any distance.

. (6185) E. B. U. says: I have a hard
rubber tray which, while washing out, hit against the
faucet and brokea small triangular piece out of the side ;
of it. Can you tell me if there is any way to mend the
tray ? A. Equal parts of pitch and gutta percha are
melted together and linseed oil is added which contains
litharge. Melt until all are well mized; use no more of
the linseed oil than necessary. Apply warm,

(6186) C. C. C. says: What is the idea
in melting old tin cans? Isit to get the solder or the
tin, and how is it separated ? A. Sometimes only the
' golder is eaved, then again the tin is recovered. See the
' following issues of the SCIENTIFIC AMERICAN: May 27,
{1893 ; March 25, 1893 ; May 14, 1887; April 7, 1888;
'October 27, 1888} November 9, 1890 ; October 3, 1891 ;
May 28, 1892 ; August 1, 1885; July 8, 1882; July 14,
1877 ; February 12, 1876.

(6187) H. R. O. asks: 1. What are the
resistances of each of the following lamps: 1. A 16 can-
dle power 52 volt. 2. A 16 candle power 110 volt. 3. A
32 candle power 52 volt. 4. A 32 candle power 110 volt.
A. 1. 37 ohms. 2. 244 ohms. 3. 74 ohms. 4. 488 ohms.
2. What would be the resistance of a eolid bar of Ger-
man silver five inches long, one-half inch wide and one-
fourthinch thick # A. About 336 microhms, depending
on the temperature and on the German gilver used. 3.
Does the E. M. F. of a chromic acid single fluid battery .
vary with the size of the cell? A. No. It is independ-:
ent except as regards polarization. A polarized battery |
dropsin E. M. F. A large battery for a given current '
regista polarization louger than does a small one. 4. Is:
there any book that =*ves directions for winding differ-
ent kinds of dynamos, such as the alternating current,
direct current, multipolars, generators, etc. # A. We can

nets for Dynamos,” price $1.25. Also Trevert’s * Arma-

© 1894 SCIENTIFIC AMERICAN, INC.

Screw machines, milling machines, and drill presses. :

For German silver address Queen & Co., Philadelphia,
Pa.

(6188) J. R. asks for a plan by which he
can steer a miniature yacht by the wind pressure on the
main sail. A. Carry a tiller through the head of the
rudder post 8o as to extend astern as well as forward.
Attach two springs athwartship to the forward end so
as to pull it straight, one springleading to starboard, the
other to port. Attach the end of the mainsheet to the
afterend of the tiller. As a blow strikes her, the main
sheet will ease off, and the helm will be put up, thus
preventing her from going in stays. You will have to
experiment a little to get the proper strength of spring,
ete.

(6189) W. J. W. writes : How much re-
sistance does wateroffer to the passage of an electric
current, also that of ice ? Why is such a high ampere
current used on the street car trolley system, such as 500
amperes, and op the arc light system only 10 amperesand
2,000 volts are uged ? Could not one be used in either
place? And is the size of the wire immaterial to the
number of volts forcedthroughit? A. Thecurrentona
street car system is perpetually changing and is not con-
stantly 500 amperes. The size of a wire is independent
of the voltage it can maintain under proper conditions.
Pure water and ice are of almost infinite resistance.

TO INVENTORS.

An experience of forty-tour years, and the preparation
of more than one bundred thousand applications for pa~

. tencs at home and abroad, enable us to understand the

laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be bad onapplication, and persons
contemplating t he gecuring of patents, either at home or
abroad, are invited to write to this office for prices
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business, Address
MUN. 0., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent ot the
United States were Granted

August 7, 1894,
AND EACH BEARING THAT DAXE.

1 [See note atend of list ahout. copies of these patents.]

Acld, phenylrosindulin sulfo, Schraube & Romig. 524,221
Ad(ll{ressmg machines, stencil card for, C. A. Bel-

524,081
Air braﬁe..] D.P. Schenck ..... . 524,013
Au- brake, car, J. F. Voorhees..... teenee 524,060

Alarm. See Time alarm
Animal trap, C. B. Trumble
Annunciator, P. Weber...
Arms and hammers, shi:

F. A. HOIGDDECK . . .ovuenevinemaiersensesnneenoee 524,145
Asphalt,tete.from petroleum, manufacture of, F
X. Byerley -. .. 524,130
Autographic regmter. S. Shoup "+ 524.600
© Automatic gate, W. Lagaunassa........ . 523,985
Awning for vessels,gortable, M Enright . 524137
Axle box, car,J . 524,200
Axle ma king machine, C. Merca . 524,092
Axle pile, J. B. Baugh . . 524,294
Bag holder, Harmon & Kel . 524,041
Band cutter and feeder, J. W. Reg 523,

(6183) T. C. G. asks: What power can'

. Boot or shoe sole cuttiug machine, ]

Battery. See Primary battery. Voltalc battery.
Bed, folding, S. Hawver
Bee(r' glass counter or game register, Quietzsch &

Belt, conductor’s mon
Bicycle, A. H. Clark.. .
Bicycle saddle, A. P.

Billiard time regxster. G. J Wamwnght.
Bit. See Flour packing b

Boiler. See Steam bm]er

Boiler furnace, W. R.
Boiler furnace, steam, G. E.
Boiler furnace. steam, O. D. O}

E

Boring machine, A. Frazer..
Bottle filling apparntus C. W. Cla ay .
Bottle mouths, stopper or cover for, T. " 524159

Bottle stopper, C. B. Schoenmehl 524,096
Bottle smpper and’ vent combined, M. L. Berg- 593,567
S6T
Bottle washer, F. E. Anderson.. . 524.05
Bottle wmnper,’l‘ F W. Schmldt.... ... ... 524,219
Box. See Paper
 Box banding lmplement J. R. Burkholder . ... 52891
Boxes, etc., adjustable partition for pnckmg, J.
@IDAD. 2. avvasessansarneasasnnsrnnsnnsnnncns 524,163
Brake. Bee Air brake. Railway brake.
Brush and comb, combination, C. D. Hoaglaud .. 524,023
Brush, fountain, T. D. Constant . 524 132
Brush, fountain’cléausing, G. W. Park. 5241094
Bucket, elevating, T. L. Marvel......... 524 043
Burner. See Oil burner.
Butter box lining, G, W. White.. . 524,231

- Camera shutter,

+ Drawer extension, H. C. Smith

supply Hering’s **Practical Directions for Winding Mag- Electric heater, J. F.

Butter mould, adjustable, H. S. M 1tby
Button or smd collar or cuff, T. W. Jones..
, Cake macmne 'P. D. Harton

i Camera. See Photo

L 524147

dzmphlc Esifzi FEIRIRBIRTRE
- Gamera shutter, J. C. Hegelein............ooueveune
Canning apparatus, fruit, B. M. Williston..
Car buffer, W. F. Richards
Car coupling, C. L. Beck.
Car couplme,J L Shoug
Car fender, A
Car f%nder or guard street or railway, E. Kem-

Zieeeiietetericiitseteccttttescctssscsccss seccsanne
Car fender, tram, w. Dryden

Car life saver M. Chapm ... 5241

Cars, ad]ustable gate for szreet ‘LR Godwin.. .. 524,00

Carrxages, rocker attachment for baby,
Walker...... . 524.151

Cartndge stop, mless,
Casting machine, type, W. H. Welsh.
Cement mill, Albertson & Fisher... .
Chain couplmg. C.F.NODIe...cvererrrranranncennnns
Chair. See Rocking chair.
Cburn, R. E. Van Court......ccueeeeenniiiiieeneiannns
Churn, rotary, A. McMulian.
(‘lamp A. J. Courtney........
Cllplgmz machines, power t:
riest

. 525979

Clothes line reel, A

Coffee or tea pot steam G Laube.
Compasses, M. Bradle

Condenser, exhaust steam, ‘W. 'Webster..
Confecuons, machine for moulding, J. [’
Coolf oldin, chlcken L Matthews
Cork puller, L. Whit

Corn silker, R. P. Scott
Cotton gin, D. Haynes.
Coupling. See Car co

Shaft coupling.

Cross over tip, automatic. J. M Phillips et al...... 524,211
Cultivator, wheel, F. C. Stroker............... . 524,287
Curtain pole support, ad]ustable, G. Barber. 4080
Cut-off, rain water, A, Kroll........cc.ooiiiunnannns TRt

See Band cutter.
Demijobn crate, C. B. D
Dice thrower, J. H. Nellis
Dispatch tube system, H. G. Und

Drier. See Paper machme drier.
Drying apgamtus, 08ter et @..ceeeeeeecnnnnees.. 524,089
Dye, azo, Ulrich & Bammann.. . 524,005
Dye, blue, O. Bally............ . 524235
1 Dye, blue, R. Knietsch...........o ... il 00000 24,256
Dye. blue tetrazo, C 0. Muller. 524,069, 524,070
Dye, orange, C. L. Muller....... 4,262
ye, orange, disazo, C. LMuIIe 261
Dye. safranin azo naphthol P.J 524,203
Dye, substantive blue, . Schraube.. 24,220
Dye, violet red, Schrau be & Romig | 222
Eaves trough hauger, C. Lumm.... 524.257
; Eaves trough hanger, 3 Sllberstem 24.186

T 524,062
Electric light wires, rosette for, C. N. Hammond.. 524.109
Electric machine, dynamo, R. Eickemeyer

........ 5

tare and Field Magnet Winding,” price $1.50 mailed. ! Electric machine, dynamo, G. Rennerfelt..........
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Electric machine, dynamo, W. B. Sayers.......... 524,119 | Saw filing machine, W. B. Allen................. vee. 524,234
Electnc machine r%gulator, dynnmo, T. A. Edi- Saw guide, A. M. Pineo .. 523994 (?Jfﬂverhs emernits.
..................................... .. 524,136 | Sawmill, C. fidgar 524,135
Electrlc motor. F. C. Whitmore .. 524 011 | Scaffold, adjustable portable, T. H. ‘Wimbush 524,210 T T T T T e e
Electric signal for steamboats, R. H. Gruschow . 52422 Scale, computating wej hing, J. W. Cronan . URDINARY RATES.

Electric transformer, J. J. Wood. 524, 188

Scale platform, M. H. inslow. -
cales check rod for platform, H. Paddock...... o 524,%6

Electrical motor, H. B. Porter 523,995
Electrotherapeutic apparatus, | creen. See Revoluble screen
or, WUCS. ettt vrreneian caaies vanesaan 524.165 | Screw forging apparatus, Fairbairn & Wells..... .. 524,199
Elevatmz apparatus.hydrauhc, G. H. Reynolds.. 524,046 Self-waiting table, W R. Cummings.......... 5%4.
Engine. See Fire engine. Separutor frame an aupport, G, 524,166
Enfine crosshead, A. T. Snodgrass....... . .. 524074 ° Sewiuf caTpet corners, niechanisin for 524,079
Engine reversing gear, Grant & Miller. 524, 201 ewing macbine, K. S. Klogel..... 524,063
Envelo e makmg‘and printing mae hi Sewing tnarhine cabinet, T. Kund 524,090
524,288 Sbhades, holiling mechamsm for 8PT:
‘ H. L F‘-)rsyth Sr., etal.. 524,060
524,194 | Sbaft eoupling Harfleld
Feedwater heater and purifier, 524, 2152 - Shears. Z. nvde ..
Fence, bedge, E. A, Terhune 524832 Sheet delivering machi Ba & S 51
Fence machine, G. A. Dentel 523915 Sheet metal Perforating machine, D. Henderson. 524.203
Fence post, H. J. Coe 524,018 Shoe polishing machine, J. Friedlander............ 4,139
Fences, end post for \ Show and advertising stand, revolving, G. Fuchs 524,107
Fencing tool, wire, J. M. Barclay . 524 125 Shutter opener, automatic, C. Buerl ing 523,970
Fender. See Car fender. | Shutter worker and fa.stener. G. Andreen 524,016
Kilter, D. C. & J. E. Williamson........c.cccooiveunans 524.155 : Shuttle threader, A. Boulay¥......ccvveeiinananenne 1240 |
Filter and connectiun with faucets or water sup- . Signal. See Electric signal.
ply, H. Vellenoweth........coooiiiiiiceinnennnnas 524,007 | Signaliny, submarine, L 1. Blake................... 524,239
Fire engine, gas, D. Kegler 111 - Bkate bi‘ ade and manufacturing same, T. W.
Fire escape, E. Dunning... 523,978 Bryant. . .....coiiiiiiiiiiiieiiinaiaes . 524129

Fish hook, B. §. Martin..
Floorcloth, A. Haj
Floor, fireproot, H. B.
Flour boltingreel, S. D.
Flour packing bit, C. B. Donaldson
Form, dress, D. Brown . s
Furnace. See Boil er furnace. Hot air furnace. |
Furnace bottom, A. ¥(
Game apparatus, R. J. fs0: |
Garment supporter and underwalst C. F. Rich-

L1170 1 Dy 524,218
Gas apparatus. steam s

tem for water, O 524,108 ;
Gas, coin-freed aptparatus for the automatic sale 524,061 |
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and delivery o
Gas lighting attachment F M Brooks ............. 524,054 |
Gate. See A utomatic gate
Globes of electric lights 0. lamps, guard for, J. C. 524,168

McMab
Grater, J.
Guns, shiftlng means for cocking arms o

down, F. A. HollenbecK.........cociieiiinnnnnnas
Halter square or corner clasp, T. N Martin
Hanger. See Eaves trough banger.
Harness, D. M. Forsyth
Harness or other strap, W. W. Bays
Harrow, S. H. Merridith
Heater. See Electric heater. Feedw.
Heating systems, device for removing air from

steam, Hussey & McCann.
Heels appa.mtus for formi

ﬁid

. 524028

524 144
524,067 l

. 523,981
524236 -
.. 524,360 i

524,110

524, 101
524.01
. 5240

Horse blanket safety device, W. D. Adams..... ... 523,966 |
Horse dAstacher, L, M. Bowers. .. 524,241

Horsevhoe. i, Brown 524,055 | |
Horseshoe burnishing machlne, W. Mason . 523 989 |
Hot air furnace, H. J. - 523,9%0
Hub point band, vehwl e. . . 524.027
Icehook, . Wesson 524,230
Insuls.ted electric conductor. waterproof, D. Mac- 524,066

............................................... 524.232 1
Insulator for electric wires, supporting, L. 8. |
Beardsley 524100 *
Ironing table, E. Hayward. 524,27
Jack. See Lifting jack.
Jourpal bearing, D 1. Lybe..
Jug, 8Pring & Printz

'y

524,065 :

Kettle, G. W. & J.J. cisco Jr. 524,191
Kneading machine, J Lee ........ 4,042
T.adder, extensionstep, R. Dengel........ 524,195
Ladder truck, extensmu, A. Ruthenberg.. 524,647 |
Lamp chimney rack, A, B, Snell,.......... 24.002 1
Lamp, electric arc, \’V S. Pendleton 524,116
Lamp, electric arc, G. G. Stout...... 524,008
Lamp, wickless, A. Niemczik .. e Kk
Lath machine. Darnell & Koss............ . 524,067 (
Liftine jack. compound lever, N. Weiler. 524,00
Linotvpe machine, O. V. Sigurdsson..... ,285
Lock, . 524,148
Locomotive buifer, C 52,072
Lubricator, P. H. & J.G. K 524 112
Massage, electric hand tmplm

Peare............. 524,120 !
Mateh making machi 524197 l
Match splint assembling machine, 524,196
Measuring vessel, W, F. Keepers 524, 206
Metal working, electrlc Lemp & M 523.986 |
Mill. ;S]nee Cement mill. Pulverlzing mill. Saw-

m}

Mining machine, H. B. Dierdorff.. 524,058
Mining machine, B. A. Legg.. 524,068
Mitten, A.P. Smith, .........ccoviiiiiiiiiiiiininns 524,001 )
Mould. See Butterm uld.

Moulds for plaster casts, making, A. W. Monroe.. 524,179
Moulds, machine for dropping liquid mateml |
mto Mwray & Eames. 524,
Mouldlng, G. H. Geyer.. . 524,169
Mole trap, W. A. Reddick. . 524,216
Mortising machine, W. H. & W. J. Clark 524, 192 [

Mortising machines, protector for endless chain
cutter, C. S. Mogeley....ooiiivinntivenrirnninan 524,045

ele
See Electric motor
Mower.lawn, W.
Music stand, G. H. McLall
Musical instrument, stringed, J. H. Parker
Nut lock, P. W. Dillon
Nut lock, G.
Nut lock, T C. 8
Nut lock, J. A. Wells ..
Nut locks, master key for, J.
Obt%ndgr, thermo-electric volatllizxng
Qil burner, Walten & Rees
Oil burner, fuel, R. L. Underwoo
Oil can, B. H. Chameroy
Packing, N. B. Mlller

524.156
524,268
.. 524289 !

Packlne, sheet. P.C ..
Paper box, W.J. Walker 524,078
Paper machine dner 3,8
Pen, hog, M. C. & Z. 8. Randleman 523996
Photographic camera J. C. Hegel 524,142
Pipe connection, W. J. Walker. 524,051 I

Piston rods to cross-heads, d
C. G. Turner . 524,033

.. 523,891
. 52'}123
524,008

W
Pool regmter,(} J. Wainwright..
Post. See Fence post.
Preserving citrous fraits, D. A. Walker, Jr
Press. See Printing press.

Pressure accumulater, C, . Worthington. .. B24013 C°",k,‘“s‘é‘i‘é’v‘v‘é?“? ant 25,111
Hmary battery, W. Wai ker, Jr., et al.. .. 5B Coffee chiccor y
Print ing machine, C. A. Teal.......... .. MR SEEIMneerenns N 25,109

Pnntmgé)uls, W.B. Lawrence [0 PP 11,434 i Cuﬂee, g essence for flavori sny.
Puller, See Cork puller. Spike puller. Stopper | Cot,tonjbatl.)te}ng and vrep%ged cotton for mxttresses 1

and otber purposes, Ostermoor & Compan 5,09
Pulley block W.Louden. ....... cvveevenieennnaaanns 524.177 | Filters, domestic water, Freedman & Kmé’ht v 25,112
Pulverizing mill. roller, E. H. Hurry 524,089 ° Gum, chewing, A. F. 25,105
Pump, J F. Palmer. . . 524,184 * Liniment, G. 8. Curtis . 25,102
Pump, electric, Merritt & Roe. 524,044 Medicinal tablets composed of antikamnia and
Pump, force, H. Bender....... 24,237 1 codeine, Antikamnia Cbemical Company....... 25,099
Puzz, e,C. B. MacNeal. 24,208 Medicival tablets composed of antikamnia and
Puzzle, L. Porter 524,212 quinine, Antikamnia Chemical Company......, 25,097
Rack. See Lamp chimney rack. Medicinal tablets composed of antikamnia and
Railway brake, Bulloch & Mallard 524,037 . salol, Antikamnia Cbemical Company. .......... 25,008
Railway, conduit electric, R. M. .. 524,025 | Medicine for the cure of headache and neuralgia,
Railwaypole ratchet, electric, T. J. McTighe. .. ... 524.282 B H. SCalliD. .o it iaaaaeenn 25,101
R&ﬂvvggg"re&ll joints, splice or support for, L. H 52423 Medjeines aud ﬂuvurmg extracts, certain named,
Railway signaling device, W. Daves . . 524038 Oats, ro]led \ H E«‘rnen::.'."::::::::‘.:j.::::::::::: zg,}(ll?]
Railway switch, automatic, F, W. 524 187 packmgs, coverings, and otber goods made wbolly y
Rall]way work, motor suspénsion for. E. W Rlce 24117 %r part]y from asbestos, New Jersey Asbestos

. . OTDDAIY . 1.« evvestaesonsenenans e irneinesannnenes X

Rake, C § C. Umigley .. 52425 Powders tab]ets pills, bleaches, salves, liniments,
Rasp, D. Hedge....... .. 524,141 oils, pastes, herbs, and bitters, Emin Pasha
Recelpt protector, A. Ste - S DIug COMPANY. ... cvueennenneneesenensesenencnnes 25,100
Reci ﬁﬂ‘égbmg parts of mach . G. 524185 Salt, W. H. PrieSmeyer........cccviiee couieaseronnmes 25:107
Recorder Seo i Tocorden. Soap uofflen“l).lamond Dust Soap Powder Com 25,103

Reel. See Clothes line re%

Flour boltlng reel
Reeving device, J. Hadfle

524,247

Reflector for lamps, E.
Refrigerating machine, F. B.
Hefrigerator car ventilator, Brow! 3
Register. See Autogl'aphlc register.
time register. Pool register.
Ren&e{'mg lard by hot air, apparatus for, A

Billiard

................................................ 524,012
Revoluble screen, D. E. Phillips 23,
Ribbons, machine for reeling, measurlng nd

severing typewriteror other, R. G. Hoplnns 524,088

Rocking chair, J. Kottmann..
Rowlock, J. T. Ish
Rust from iron or steel, composition for remov-
ing, A. Buecher................cciiiiiii 524,
Sad iron seam pressing attachment, N. G. Davm
Safranin azo naphthol, dimethyl, P. Jullus
Safranin azo naphthol lake, P. Juliu
Safranin azo naphthol soluble, P. Julius.
8ash balance, electric, W. C. Hodgkins
Bash fastener, J. H. Hottes..........ccc00

524,250
areenne GH,146

5. Valve, check, L. ‘ichutte

226 - Valve, slide, F.
+ Vehicle wheel, W. Dom

; Velocipede, J. Desmoud

- Vessels, raising sunken

‘Wagon, dumpiug, Chaffee

{ Wasber. See Bottle washer.

i Washing machine, J. Heselwood............ 524,205
Water closet, M. Garland.......... 524246
Water closetvalve, flush, J. Liming . 524,176
Water or grease proof material, W. B. Howe 524,024
Water purifying orllquor-agmg apparatus,

Turner.. 524,121
Welding mac , electric, H. Lem 523.987
Wells, m&chlnery tor o ratlng 01] W.F. . 524,244

) Bottle w. C Bevan

< Stove, Kahn & Speck

Slate cleaner and drier, R. B. Ber:

. 524,158
Sole cutting machine feedmz a.tt,a.chmentl M. E.

Enight.......coooviiiiiiiiiiiiiiiiiiie . 524,278 i
Spike puller, P. J. Bjork 24.082 |
Spinning machmes, top roll saddle for, E. Dlxon 524 103 |
Stage appliance. C. B. Jefferson.......,......ccouu. 52& 174
Stand. See Music stand.

Steam boiler, C. E. PATKEr......coivveriennnareannnns 521,115
Steam boiler, sectional, H. M. Norton. .. 524,183 |

Stoker, coal, W. H. Hannan

. 523,
Stone grlndlng or polishing machine, J. Lavers..

- 524,091 |

Htopper, See Botlle sopper.

‘-stn\:lp('r pullér, A. W, Burterfiell . 523,972
tuve, heating, J. 8. Harkins. .. 524,248
Strap, See Harness or other strap, i

Switch. See Railway-switch.

i Switch, R, B. Yerb ...524036|

Switch =afety device, point, L. Dunn....... . 524,273 |

Table. See ironingtable. Helf-waiting table.

Telegraph instrument, printing. J. H. Hogers ... 524,118 |

Telephone annunciator and call bel), F. G. War- |
Tell L 524.009 |

Tele hnne!. varlable resistance medium t'ova1 2

\
524,173
Tent pole attachment C. H. Giessen. 5
Thrashing machine, W. N
Thrﬁshlng machine band cutter and feeder,

uth ... 524,267
Time alarm, C. O. Major.. 524,036
Time necorder work man’ s, 524,102
Tire. blcycle.J D. Beebe.. 524,272
. Tire, pneumatic, H. J. Dou g . 524,105
' Tire, pneumatic mcyele P Kru 524,280
Tire setting macbine, J. B. Wes 524,269
‘I‘nngue support, D. Ward L2

Trap. See Animal trap. Mote £
Trunger operating two locks alternately, smgle,
63 N 1Yo PP . 524.140

Trolley. electric car, G. C. Bourdereaux..
Trolley wire circuit breaker, Mchgbe & ‘Child:
Trolley wire support, L. Yakel.
Truck. F. Peter
Tunneling machme. R. Stanley
Typewriter machines, macbine for

inking rib-

bons for, R. G. HOpKins. .............. ...l 524,276
. Typewriting machines, A, T. Vigneron .. 524 2!
i Urinal, J. Tucker....................... 524.150
Valve, F. L. Decarie...............ooouuse

pop sa,fety, E. B. Kunkle.

lve and muffier,
d. J. A. Bourgeat..

Val
Valve, balanced.
Valve. englneer’s W. C. Whitacre
Valve mechamsm engme, G. I. Rockwood

Vehicles, transverse seat for foot power, G. O
) 0] £:1 +72) S

,f Bulette. . .
Voltaic battery, primary, Walker. Jr., & Wilkins..
.M. &H. V. 524,161

Velocipede, mari ne, H

Wheel. 8ee Vebicle wheelo
Wheel A. Sharp.
Wire spllclng devi
Wood cutting machine, D. R<

. 524.224
524,255
. 524,214

PRINTS,

“We Feed the World,* J. Ottmanm Lithographlng
COMPANY e e vtmreeaensaiiiiiiiaaaresseiteressnsssinsme 4

MESIGNR.

. A.A. LOW.....
Lal‘pet A, M Rosc .........
ounters‘ wall ixture for,

Vollstorf
,Jamp, alcohol, S. Sternau
Letters, alplmbet forsign, W. H. Putnam.
Plush ball, C. F. Buschner
Rail, bolster, M. Campbe
Ring, W. Durand
Secarf pin, J. H.

Washer, 1 J. Park..

TRADE

" Bicycles and bicycle lamps, H. Boker & Company. 25,114
Bic (‘]es, tricycles,and like vehicles, Ariel cycle
nnufncwrmg Company A

MARKS.

Bows, tles and scarfs for neckwear, Altman Sum-
mer Neckwear Compauny

' Cigars and cigarettes, Manchest,
turing Company

ny
Soap, tailet, J. B. Williams Company.
Tobacco and cigarettes. chewing and smoking,
Brown Brothers Compan ,
Tobacco, chewmg and smoking, Brown Brothers 2%

Wali coverlnes and ceiling and other interiordeco-
rations made wholly or partly from asbestos,
New Jersey Asbestos COmMPAanY......oeeveuenenns 25,09

A printed copv of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway New York.

Jnnadian patenys may now be obtained b{: the in.
ventors for any of the inventions named in tbe fore.
i?mg list, provided they aresimple. at a cost of $40 each.

compllcated the cost will be a little more. Kor full
instructions address Munn & Rroadway, Vew

York. Otber foreign patents may also be obtained.

1nside Page. each insertion - - 75 cents a line |

Back Page. each insertion - - - - $1.00 a line

L‘W‘ For some classes of Advertisements, Special and
igner rates are requared.

The above are charges per agate line—about eight
words per line. ‘I'his notice shows the width of *he line,
and is set in agate type. ¥®ngravings may he€ad adver-
tisements at the same rate per agate line, b¥Y measure-
ment, as the letter press. Advertisements must be

received at Publication Office as early as Thursday

morning to appear in the following week’s issue.

" Etarh Screw Cul-
Foot Lathe L ting Aute~
Bwlogs matic Crose
x5 . A Feed, etc.
Heroll Bawe, H Catalogue
Circular Free
Hawn,T.athe of all our
Moz isers. Machirery.

feneca Falls M fg. Lo. §95 Water St,, Seneca Falls, N.Y,

ﬁTH—Es. s

Shspers Planers l)r-llls Machine Shop
Outﬁts oot La hes Toolsand Supplies.
Catalogue Free. SE LATHE

120 CULVERT ST (JNCINNA’I‘I. O.

SETS OF CASTINGS
MODEL ENGlNES
CATALUGUES

AMMONIA MOTORS.—A DETAILED'

description of the apparatus devised by Mr. MacMahoun

for the recovery of the ammonia employed for the pro-
pulsion of cars in @ motor of his inventien. With 13
illustrations. Contained_in  SCIENTIFIC AMERICAN
SUPPLEMENT, No. 944, Price 10 cents. To be had at
tlns office and from all newsdedlers.

JOR5s =0

WNLON MODEL WORKS., CHICAGD

BUY
TELEPHONES

That nre good—net *‘cheap rhings.”> The difter- .

ence in cost is little. We guarantee our apparams and
%uara.ntee our customers against 10ss by ent suits,
ur guarantee and instruments are lH)’l‘ ()v 0o,

WESTERN TELEPHONE CONSTRUCTION CO.,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of Zeleplmnes n the Dmted States

MANUFAC TURED _Bv

. WILLIAMS BROTHERS.
ITHACA, N.Y.
MOUNTED OR ON SILLS, FOR
DEEF DR SHALLOW WELLS, WITH.

sruu OR HORSE - POWER
SEND FOR CATALOGUE

ARTESIAN WELLS—BY PROF. “E.

G. Smith. A paper on artesian wells as a source of

water supply., Essential geological conditions of arte-: -~
I'sian wells.

Some chemical features of artesian well
supply. Contained
PLEMENT. No. 943. Price 10 cents.
oﬂice and from all newsdealers,

||.llllE|.|. SUPPLY Go

Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Muneral Tests,
Boilers, Engm es, Pipe, Cordage, Drilling
Tools, ete. llus’d catalogue, price lists,
and discount sheets on request.

Pittsburg, 01l City and Bradford, Pa,
Also, 32 Cortlandt 8., New York.

Starrett's Umversal Surface Gauge

This gauge has joint at
basge allowing spindle
and scriber to be moved
back and forth and
placed in any positien
from upright to horizon-
tal, te reach over, back

To be had at this

T Rl iy of, and nnderneath.
Price, No. 1, anch ....... 2.50.
Ne. 3, w1th two spindles,

No.2,12 inch .......$3.00
12 and 18 inches. . ..  3.50

¥ TlUustrated Catalogue Free.
L s STARRETT Manufacturer of Fine Tools,

y P.0. Box 13, ATHOL, MASS!
CHEMISTRY IN RELATION TO

Pharmnco-Therapeullcs and Materla Medica.—By Prof.

B. J. Stokvis. The term and scope of pharmaco-thera-
peuucs, the prime importance of chemistry, vital phe-
nomena and their meaning, appearance of vital pheno-
mena in certainchemical solutions, chemistry in relution
to materia medica, the vagaries of modern pharmac
Contained in SCIENTIFIC AMERICAN SUPPLEMEN¥
No. 961, Price10cents. To be had at this office and
from all newsdealers.

“I.lcl-l'l'Nl-li-(;"’“s‘cREw PLATE;WITH
Blrmmgham (Stuhs)Wnre Gauge Sizes

For Bicycle Re-
pairers, Electri-
cians and others.
Adjustable Dies
with case-hard-
ened guides.
§F™ S Tor Supe
oleueent e,
'y & Russell
Mtyg.
Grecnfield, “Mass.
U. 8. A.

Engineering School of the
Western University of Penn'a.

The leading Engineering School of
Pennsylvania. Write for catalogue to

DANIEL CARHART, Dean,
Allegheny, Pa

CENERAL MACHINERY for ]
Mmmc.'l"uwuzl.mc-.' &
QUIARERN LRAEOAD WO, . :
RAND DRILLCo 27 Park Place new g™

© 1894 SCIENTIFIC AMERICAN, INC.

in  SCIENTIFIC AMERICAN SUP-.

;wfauf

HEEL SL
M

FIREPROOF FLOORING. —DESCRIP-
tion of the various systems of tireproof floQring em-
ployed in Europe and the United States. With 73 illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. . Price 10 cents. To be had at this
office and from ail newsdealers.

AWTFABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN

¢ GOLD, STATIONERS’ RUBBER GOODS, RULERS,

COLORS AND ARTISTS' MATERIALS.

78 Reade Street, New York, N. Y.
Mnnufnctory Established 1761.

'JLIR COMPRESSORS
ROCK DRILLS, .
COAL CUTTERS 3}
Stone Channeling Machines:; .
TRE INGERSOU-SERCEANT Dﬂﬁll o
Hvemever. BuILOIKEG: '
26 CORTLANDT 5T

New York

-Perfe'ct Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
aziues, and Pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for tbe low price of $1.50 by mail, or $1.25 at the
office of this paper. Heavy board stdes, inscription
“S(‘IENTIFIC AMERICAN?” in gilt. Necessary for
every one who wishes to preserve the paper. Address

)II'N\ & t 0. Publishers SECIENTIFIC A MR AN

wrn W ORKSHOP =22

WITH
Wlthoutﬁts of Barnes Wood and Met.al Working

YOUR

Machlnery you can success ully eom-

pete with Factories that use steam

;i‘ower, bothin quality and profit on product,

he only complete line of such machines
made. Have stood the tast _twenty years,

8end for catalogue. Addl F
OHN BARNES <0.,

1999 Ruby St., Rockford 111

SINTZ GAS ENGINE CO.

GRAND RAPIDS, MICH,

Manufa.cturers of the Sintz Sta.
tionary and Marine Gas and
Gasoline Engines. Especially
adapted for Boats and Electric
Lighting. Runs with manufac-
tured or natural gas — Boats and
launcbes. Prices witbin the reach
of all Send for Catalogue.
Mention this paper

TYPEWRITERS.

All makes half-price. Rebuilt to equalnew. Shipped
: without deposit to responsible parties in all parts of the
world. Unprejudlc d adee given. Illust’g cata. free.

TY
HEADQUAIRTERS, E PR S".gek

N ew York U

The Typeuite

EXCHANGE,
8 Barclay St., New York,

We will save you from 10 to
50 per cent. on Typewriters
of all makes.

¥~ Send for catalogue.

NOW READY!
Fourteenth Edition of

E xperimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a present for any man, woman,
student, teacher, or any one interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the
Optical Projection of Opague Objects. new ex)erlments
in Projection, Iridescent Glass, some pomts in Photo-

aphy, including Hand Cameras, Cane Cameras, etc.;

vstems of Electrical Distribution, Electrical Ore Find~
er, Electrical Rocker, Electric Ch1mes, How to Color
Lantern Slides, Study 'of the Stars, and a great deal of
other new matter wbich will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantially and beautifully
bound. Price in cloth, by mail. §4. Half morocco, 5.

CESend Jor illustrated curcuiar,

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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