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is replete with two hundred illustrations, many of which
are reproductions of the best work by prominent amateur
and professional photographers. There are articles on
the applications of photography to science,such as a pho-
tographicrecord of sound analysis by Professor William
Hallock, astronomical photography and photogrammetry
and telephotography by Albert Gleaves of the U.S. A, and
descriptions, with illustrations, of many useful pieces of
apparatus, besides an abundance of the latest formulas
for developers and lenses. Itis a book of much value
to the photographer desirous of keeping up with the
times.

THE WONDERS OF MODERN MECHANISM.
A Resumé of Recent Progress in Me-
chanical, Physical and Engineering
Science. By Charles Henry Coch-
rane. Philadelphia: J. B. Lippin-
cott Company. 1896. Pp. 402. Price
$2. No index.

In this work we find presented in popular form the
achievements of engineers in the many departments of
science, such as building, manufacture of steel, elec-
tricity, artificial refrigerating andsimilar topics. Natural-
ly, the subject is treated somewhat superficially, and per-
hapsforthat reason ie all the better adapted for the
readers it is desired to reach. Tt is quite profusely illus-
trated and in many ways is really notable as being thor-
oughly np to date. Whatever serious value it has would
have been immensely enhanced by an index.

The Scientific African.—The Scientific
African is the name of & new journal, the first copy of
which has just been received. Phonetically it might easily
be confounded with the SCIENTIFIC AMERICAN, but the
resemblance really ends there. Still this paper gives
promise of a very useful existence as an exponent of
South African science and technology. It is published
monthly at Cape Town, Africa. The industries of South
Africa aredaily increasing in number and importance, |
and the new journal is pledged to foster these industries
by illustrating and describing the various methods now
in use, 80 as to increase the number and improve the
quality of African manufactures. In addition to this,
pure science is not to be neglected, as is seen by the
notes on natural history, geology, anthropology, medi-
cine and chemistry which appear in the first number.
We welcome it to the brotherhood of scientific jour-
nalism.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JANUARY, 1896.—(No. 123.)

TABLE OF CONTENTS.

A residence at Orange, N. J. Two perspective eleva-
tions and floor plans. also an interior view. Ap-
proximate cost $12,000. Mr. Frank W. Beall,
Chicago, Ill., architect. An imposing design, and
one appropriate to the location,

. A Colonial residence, at Springfleld, Mass., recently
erected for Mr. W, 8. Scott. Two perspective
elevations and floor plans. Cost $6,000 complete,
Architect, Mr. &. W, Taylor, Boston, Mass, An
artistic design.

A residence recently erected for Rev. 8. E. Smith, at
Corcoran Manor, Mount Vernon, N, Y. Perspec-
tive elevation and floor plans. Cost $7,500 com-
plete. Mr. A, M, Jenks, Mount Vernon, N, Y.,
architect. Anattractive design.

A dwelling at Hasbrouck Heights, N. J. Perspec-
tive elevation and fioor plans, Cost complete
$3,500. 8. A, Dennis, Arlington, N.J., architect.
A modern and attractive design.

Two perspective elevations and floor plans of a
counfry house, at Lawrence Park, Bronxville,
N. Y., recently erectedat a cost of $10,000 com-
plete. Mr. Wm. A. Bates, New York City, archi-
tect. One of the most artistic and picturesque
country honses in Westchester County,

Public school No. 9, of Erie, Pa., recently erected at
a cost of $38,000 complete. Mr. Joseph Frank,
Erie, Pa., architect. The design combines a strik-
ing exterior appearance and a convenient interior
arrangement.

. A half-timbered cottage of moderate cost recently
erected at Glen Ridge, N. J. Architect, Mr. E. R.
Tilton, New York City. A pleasing design.

8. A view of the Washington Arch, New York City.
Designed by Mr. Stanford White, of the archi-
tectural firm of Messrs. McKim, Mead & White,
New York City.

9. View of the new Surety Building, New York City.
Total height from curbstone to coping, 314 feet,
being the loftiest inhabited building in the world.

10. Miscellaneous Contents: A great bell.—CalvertVaux.
—The world's tallest structures.—Powerful dredge
for the Misgissippi River.—The centenary of the
Institute of France.—A new corner grate, illus-
trated,—The ‘‘American Trackless» sliding door
hanger.—The Handco ‘¢straight flush» closet, ii-
lustrated.—A simple and efficient pump, illustrated.
Staining wood.—Artificial fuel.—Ancient glass
makers —House numbering.—Fires in ‘tgky
scrapers.”’—Non-heat conducting coverings, illug
trated. —Improved wood. working machinery, illus-
trated.
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The Scientific American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cents. Thirty- |
two large quarto pages, forming a large and splendid
MAGAZINE OF ARCHITECTURE. richly adorned with
elegant plates and fine engravings, illustrating the most |
interesting examples of Modern Architectural Construc-
tion and allied subjects.

The Fullness. Richness, Cheapness, and Convenience
of thie work have won for it the LARGEST CIRCULATION
of any Architectnral Publication in the world. Sold by ,
All newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York. I

WBusiness and FPersonal.

The charge for Insertion under this head is One Dollar a line
for each insertion : aboutr eight words to a line. Adver-
tisements must be received at vudlication oJiice as eariy as
Thursday morning to adoear in Lae foilowing weei's issue.

Marine Iron Works, Cbicago. Catalogue free.
*C. 8.” metal polisb. Indanapolis. Samples free,
Presses & Dies. Ferracute Mach. Co.. Bridgeton, N. J.

Screw macbines, milling macmnes. and drill presses.
The Garvin Macb. Co., Laight and Canal Sts,, New York.

Use the Hougb Securlty Casb Recorder. Entirely dif-
ferent from a Cash Register. Hough Cash Recorder Co.,
Springfield, Mass.

For Sale—175 H. P. englne, 16’ x 30’’, automatic cut-off;
in good order. Can be seen running. Will be sold low.
Address A. P. W. Paper Company, Albany, N. Y.

** History of Cripple Creek.”

We bave just issued in book form the only authentic
and reliable bistory of Cripple Creek =old camp, the
marvel of the mlning world. The book contains numer-
ous full page illustrations of gold mines trueto life.
With the sole object of introducing our big 8 page 56 col-
umn tllustrated weekly paper (established 1890) we wil)
sendacopyof theabovelnteresting bvokfree to all who
send us 2c. (stamps orsilver) fora 3 montt.s’ (13 weeks’)
trial subscription to our big weekly, which contains the
latest mining news and illustrations of Rocky Mountain
scenery. Club of 5 and 5 books, $1. Mention the SCIEN-
TIFIC AMERICAN, and address [llustrated Weekly, Den-
ver, Colorado.

'Tbe best book for electrcians and beginners in elec-
tricity is * Wxperimental Science,”by Geo. M, Hopkins.
By mail. #4; Munn & (0., publishers, 361 Broadway, N. Y.

Whereas, the copartnersbip beretofore existing in the
City and State of New York between Orson D. Munn
and Alfred B Beacb, under the copartnersbip name of
Munn & Co., and baving its principal place of business
at No. 361 Broadway, in tbe City and State of New York,
has been dissolved by the death orf Alfred E. Beach on
January 1, 18%; and

Whereas the said copartnersblp bad business rela-
tions with foreign countries and traneacted business in
tbe State of New York for a period of five years and up-
ward ; and

Whereas, I, Orson D. Munn, the surviving copartner,
am desirous to continue the business conducted by tbe
said copartnership and to continue the use of the name
of Munn & Co.

Now, I, Orson N. Munn, do bereby certify and declare
tbatI am the persondealing under such name of Munn
& Co., and that my place of abode is 14 East Twenty-
second Street, City of New York, and tbhat my principal
place of business is at No. 361 Broadway, in the Clty and
State of New York,

(Slgned) ORBON D. MUNN. [L.S.|

In presence of

A. A, HOPKINS,

City and County of New York, 88:
On tbis 6tb day of January, in the year 1896, before me
personally came Orson D. Munn, to me known to be the
individual described in and who executed the foregolng
instrument and acknowledged to me that be executed
the same for the purposes tbereln mentioned.
(Signed) A. A. HOPKINS,
Notary Public,
Kings County, New York.
Certificate flled in New York County.

lL.8.]

§¥"Send for new and complete catalogue or Scientific
and otber Books for sale by Munn & Co,, 361 Broadway,
New York. Free on appiration.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

IReferences -to former articles or answers should
give date of paper and &mﬁ‘e or number of question.

Inquiries not answere reasonable time should
be repeated ; correspondents will bear in mind that
some answers require not a little research, and,
thoygh we endeavor to re 1}lﬂy to all either by letter
or in this department, each must take his turn.

Buyers wishing to purchase any article not advettised
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 Amnerican Supplements referred
to may be had at the office. Price 10 cents each.

Bonks referred to promptly supplied on receipt of

pri1
[\ §1 nerals sent for examination should be distinctly
marked or Jabeled,

(6711) F. W. B. asks for directions for
making an ever-ready pad for rubber stamps: A. The
following 8 said to be a cushion that will give color per-
manently. It consistsa of a box filled with an elastic
composition, saturated with a suitable color. The cush-
iow fulfille its purpose for years without being renewed,
qlways contains sufficient moisture, which is drawn from
the atmosphere, and cantmawe to act as a color stamp
cushion so long a8 a remnant of the mass or compgsition
remains in the box or receptacle. This cushion or pad is
too soft to be self-supporting, but should be held in a
low, flat pan, and have a permanent cloth cover. 'The
composition consists preferably of 1 part gelatine, 1 part
water, 6 parts glycerine, and 6 parts coloring matter. A
suitable black color can be made from the following ma-
terials : 1 part gelatine glue, 3 parts lampblack,, aniline
black, or asuitablequantity of logwood extract, 10 parta
of glycerine, part absolute alcohol, 2 parta water, 1 part
Venetian soap, 1-5 partsalicylic acid. For red, blue or
violet, 1 part gelatine glue, 2 partsa aniline of desired
color, 1 part absolute alcohol, 10 parts glycerine, 1 part
(enetian soap, and 1-5 part salicylic acid. The follow-
e are two additional receipts used for this purpose :
1. Mix and dissolve 2 to 4 drm. aniline violet, 15 oz, al-
cohor, 15 oz. glycerine. The solution is poured on the
cushion and rubbed in with a brush. The general method
of preparing the pad is to swell the gelatine with cold
water, then boil and add the glycerine, ete.

6712) F. W. writes: I would like to
ask a few questions concerning an acetylene gas plant
arranged on the principle of the one described on page 8
of the SCIENTIFIC AMERICAN of January 4, 18%6. 1.

How large would generator hottle and receiver have to be
to supply two jets that have been used for coal gas (or-
dinary dwelling house size). Can acetylene gas be used
in such fixtures? A. You cannot use ordinary burners
for acetylene. Use 3§ foot burners. A1 cubic foot gas-
holder and a 2 quart generating jar will supply them
nicely. It is well to have separate inlet and outlet pipes
for the holder. 2. Are the chemicals employed very cor-
rosive? Can iron or brass connections and stopcocks be
used where flexibility is not essential? A. Use ordinary
fittings, avoiding brass and copper, 3. Where can cal-
cium carbide be obtained (that is, where counld I get a
small amount of it)? A. Address Eimer & Amend, 305
Third Avenue, New York, N. Y. 4. Is there any more
danger of explosion inacetylene gas than in coal gas?
A. Not so much.

(6718) G. H. DeL. asks: 1. On a 500
volt street railway circuit, how much cnrrent does any
one car take at full load ¥ A. At 50 horse power 75 am-
peres could be taken. 2. I have a small bipolar shuttle
armature motor, capable of driving a twelve inch fan
with six small cells of plunge battery. Is there any pos-
sible way of altering the winding 8o as to have itactas a
small generator producing enough current tolight one or
more miniature incandescent lights of 1, 2, 3, etc., candle
power. Could you;refer me to some SUPPLEMENT describ-
ing asmall dynamo ? A. You will have probably very lit-
tle satisfaction in making the change, unless the field is of
cast iron, 8o 88 to possess residual magnetism. For small
dynamos we refer you to our SUPPLEMERT, Nos. 161, 599,
600, and 844. No. 599 describes a drum armature, much
the bowt, for No. 161. 3. Having the voltage and am-
perageBlven, how can theresistance be found? The am-
peragenand resistance to find the voltage? And the re-
sistance and voltage to find the amperage? A. Let C=

E
amperes, E=volts and R=ohms. Then C=i 5

E
E=CR; R:E. 4. What is fastest rate of speed ever

attained by a locomotive in the United States ¢ A. We
refer you for items on recent railway speeds to the Sci-
ENTIFIC AMERICAN, vol. 68, No. 20; vol. 72, No. 22; vol.
74; No. 1.

(6714) R. N. T. says: Will you give me

formulas for computingthe elements of a safety valve :

i e
A. Let W = the weight.
L = distance between center of weight and fulcrum
in inches.

Let w = weight of lever in pounds.

Let g = distance between center of gravity of leverand
fulcrum in inches.

Let 1 = distance between center of valve and fulcrum
in inches,

Let V = weight of valve and spindle.

Let A = area of valve in square inches.

Cet P = pressure at which the valve is to blow off, per
square inch,

Then the weight required to balance a given pressure
at any given distance on the lever will be by the for-

mula :
(wxg) 1
{ (PXA)_(V ) } AT

When the weight is at hand aud known, and the dis-

tance is required, then
(wxg) 1
= (PXA)—( V+ ) X =
1 W

The elements between the brackets to be computed
first. To obtain the area of the valve, multiply the square
of the diameter by 0-7854.

(6715) D. P. D. says: Please let me
know, through the SCIENTIFIC AMERICAN, how to
put a ¥ in. hole through a heavy glass bar ? A. This can
be done with a hard drill and spirits of tnrpentine—a te-
dious and uncertain process, and only for small holes. A
diamond drill is much better and cheaper, if there are
many holes todrill. If large holes are wanted, from 3%
in. to 1 in, or larger, prepare a piece of thin tubing of
brass or copper, of the reqniredsize of hole, of 1or2
in. in length, with small spindle and grooved pulley at-
tached, something after the style of the watch maker’s
pow drill. Fasten upon the plate of glass, at the point to
be drilled, a ring of metal or wood for a guide to keep
the tubular drill in its place, until the cut is started suffi-
ciently to steady the cutter. Lay the glass plate horizon-
tally, and work the drill perpendicularly with the bow,
using one hand to steady the upper end of the drill stock,
Feed emery (about No. 90) and water into the open end
of the tube as fast as required. In a very short time you

will cut adisk out of the plate. Another plan is tc heat |

the drill to a low cherry red and plunge in a solution of
chloride of zinc (soldering tluid). This gives the drill an
exceedingly hard edge; grinding removes thehard por-
tion. Therefore, the drill must behardened after grinding.

(6716) C. J. M. asks how to make leaf
photographs. A. Pass the paper first through a solution
of gelatin, 1 part in 20 parts of hot water, and use a
strong solution of potassium bichromate ; or the gelatin
and bichromate may be used together. Wash with hot
water. A strong blue blackgronnd may be produced as
follows : Dissolve in 2 oz. of pure water 120 grn. of red
prussjate of potash (potassium ferrocyanide), and sepa-
rately 140 grn. double citrate of iron and ammonium in 2
oz. of water ; mix the solutions, filter, float the paper
for a few minutes on the filtrate ; print from the dried
paper as before, and wash thoroughly in water., By ad-
ding a little phosphoric acid to the bichromate solution
and exposing the print before washing to the vapor of a
hot solution of aniline in alcohol, a blackish-green or
red positive is obtained. Or, prepare the paper with so-
lution of iron sesquichloride, and develop after exposure
with a very dilute solution of silver nitrate. Use plain
photographic paper.

(8717) G. D. H. says: Can you give me
simple rules for calculating the speed of pulleys? A.

© 1896 SCIENTIFIC AMERICAN, INC.

The diameter of the driven being given, t find its num-
ber of revolutions.

Rule.—Multiply the diameter of the driver by its num-
ber of revolutions and divide the product by the diame-
ter of the driven ; the quotient will be the number of
revolutions of the driven.

Ex.—Twenty-four in. diameter of driver X 150, num-
ber of revolutions, = 3,600 +- 12 in. diameter of driven
= 300.

The diameter and revolutions of the driver being
given, to find the diameter of the driven, thatshall make
any givennumber of revolutions in the same time.

Rule.—Multiply the diameter of the driver by its num-
ber of revolutions, and divide the product by the num-
ber of requiredrevolutions of the driven; the quotient
wiil be its diameter.

Ex.—Diameter of driver (as before) 24 in. X revolu-
tions 150 = 3,600. Number of revolutions of driven re-
quired = 800. Then 3,600 <+ 800 = 12 in.

The rules following are but changes of the same, and
will readily understood from the foregoing examples :

To ascertain the size of the driver.

Rule.—Multiply the diameter of the driven hy the num-
ber of revolutions you wish to make, and divide the product
by the required revolutions of the driver ; the quotient
will be the size of the driver.

To ascertain the size of pulleys for given speed.

Rule.—Multiply all the diameters of the drivers to-
gether and all the diameters of the driven together ;
divide the drivers by the driven ; the answer multiply by
the known revolutions of the main shaft,
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TO INVENTORS.

Anexperience of nearly fifty years,and the greparation
of more than one pundréd tkousand applications for pa-
tents at bome and abroad, enable us to understand the
laws and practice on both continents, and to pogsess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be bad on application, and persons
contemplating t he securing of patents, either at bome or
abroad. are invited to write to this office for prices,
w hich are low, in accordance with the times and our ex-
wensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United Siates were Granted

January 28, 1896,
THAT DATE.

AND EACH BEARING

[See noteat end of list about copies of these patents.]

Advert

singapparatus,J. H.Scott..................
Advertis A. C. Doster
B
B

ng device, A. C. Doster........
ng device, M. H. Rlchardson ............

Advert

Air and zas mlxin
Air brake, H. F. Noyes...
Air beater, H. G. Dobrma

Alarm. See Low water alarm.

Amalgamator, 8. A. West

f\rmnture for electric machines, R. M. Gardner
.

A

Atomizer. C. Ruppolt.................... .......
A tomizer, puwder. A, C. Bancroft
\uger, earth, H. Pederson
Ax es, roller bearing for rai
oucher.
ag holder. F G
Baling press. ¥. L. R
Barrel charuing or dlscharging apparatus, E.

Basins. comhlngﬁlon supply and waste fixture for

wash, J. Totham.............ooiiiviiennnninnnnn..
Bat{ery. See Electric battery. Secondary bat-
Bearlng. antifriction, A. H. McMaster.............. 553,656
Bearing, ball, Meyer & Carrer......... 563,588
Bedstead fastening, J. T atkms 553,769
Bell, bieycle, H. 8. Pullman..... 563,568
Belt'stretcher. G. M. Pa.rsnenu 553,782
icycele b. Rood...... 563,690
Bicycle bub. self—oxllnz O. Kraus. 563,621
Bicycle, mih tary, dloser. 653,614
Bicycle pednl ’D. Owen ...... 553 685
icycle pedal ‘toe clip, A. A. Bal 563.638
Bicycle sem, back suppor t, W. E 563,722
Bin. See Flour bin.
Bloomers, 'I'. H. ROYCE......coccvinnvinriinnncininnns
Blowpipe, T.B. Walmsley..
Blue. laundrﬁ W W.Fuller........cc.co0iieneccaiins y
Boiler, See Hot water or steam boiler. " Marine
boiler. Steam boiler.

Book cover, C. L’Enfant
Book, manifold sales. .f
Buttle, G. W. Uptou
Bottle filllng device J. Iredale.
Bottle, non-flllable, H. G. Wood ! o
Rottle stopper, safety, L. Landau........ Sooooonand 553,651
Brake. See Ailr brake,

Buckie. T, F. Cavanagh...........ccooocoiiiiinnen.
Burner. See Fuel burner
Bustle, shoulder, T\ P. Taylor
Button, collar, ¥. A" Wattenberg..
Button feed mechamsm, W. E. Ben

Calipers, L. C. Helsner ............. 553,595
Can. See Oil
fJane mﬂ} C ;} galggrt .......... 5(ia'. 5&'46531()
;ar coupling, J. S. 8 506
Car coupling, P.C. Ewnrt g ot %706
ar coupling, J. M, Larkin_ 55,
ar drop door, J. K. Si mons. 653,7
Car fender, M. F. Flynn... 553,522
Car fender, L. Hacnenber 563,54
Car fender, J. B. Kendall. 5563.754
Car fender, R. C. McGnire 553.501
Car fender, C. M. £63,649
| Car fender, street, H L. Bedrord . 503,664
Car, band, A. Hitt................ . 553,617
Car'lubricator. coal, G. Maurer 563,684
Car pilot. railway, B. P, McKaie...... 553,787
Car replacer, Herstrom & Grnndjean ............... 553,818
Cars and locomotives, coustrnction and connec-
tlon of railway, E. Langen 553.756
Carg. electrical propulsion for street or other,J. - 563,
Card punching ‘machine, Jacquard, “H. Hardwick. 553,183
Cardboard adjustable cutter for cutting, C. W.
HIOD D REE S, | oo leitg ot o el tisjos « - sisisflelelenie e sleis 563,626
Cardirg engine feedlmz mechnmsm, F A. Flather 553.671
Carpet swee per A. B. Lin 563.812

Carriage iron, 13 .............................
Carrier. See (‘ash and pacnze carrier.
Casb and package carrier. Weaver & Barr..
Cash check holder and cutter, A. D, Joslin ..\
Casting, productlon of moulding and core san
for, K. Prinzle
Chain, lock, P. S. Kmyzslnn .......
Checkrein attachment, ', L,'Adams. .
Cheese cutter, N. J. Sml thesiiviennn.
Chuck, drill, G. 8. Lon
Cburn and ice crem treezer. combined,
mj

p
Cigar bunch machine. Rosenberger & Jackson
Cigarette macbine. nf
Cigarette splitting machine, J. F, Hartig
eaner. See Disb cleaner.
rondiment bolder,J. Frye............ovvvviivnnnnan,
Cooker: coffee, W. B. Lancaster
Copying device, E. Terrell.......
Copying machine, J. O. Deckert ...
Cordage machine.interlocked, G.
Corset clasp prot ector, J. C Gilroy
& ttolrll gin, gnwb.! Rice li
oupling. See Car coup ng
Crucible, C. Capper .. ...
Cultivator, F. E. Davi 1Bt veeee e
Cultivator. trip sbank, M. Satt|
Cutter, See Cheese cltter.
cutter.
Dark room, F. A. Wattenberg....... OA00005000053 5

ley
Iiowel cutter.
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Dental jigbt and beater.F. H. Staﬂ’ord
Dentlst’scnr crown slitter, J M.o
Desk, school, C. B. Towle .
Dish clenner. C T. Guy..
Dish cleaner, J. 8. Hoyt........
Dolljolnt. universal, C. Fausel
Dowel cutter, T Nichols.
prili. See Reciprocating drill.
Duplex forming macbme. G. C. Bardonset al
Edge semnf tool, H. nu jei.............e
Educational appliance, J. B
Electric battery,J. W.T. Ol
Electn(i moturs, contrcl system for,
etal.... ...
Electric switch, J. C. Faga
Electrolytic bath and appllnnce
Electromagnet, C. D. Haskin
Elevator. See Tubine and casl V.
Elevator control apparatus, C. E. Foster..
Elevator controlling device, C. A. Harkness

Engine. See Steam em!lne

Engine, E. W. MOM. .e0 tevveerririannnneenes ... 553,613
Evaporator, J. W. Loomis........ .......... .0 ,002
Eyeleting machines, punch block holder for.

Long & Corbett ... 563,713
Fabrictinish or border, J. M. Mer 536
Feegwawr beater and purifier, comblned 1B, 553,694
Fence, metallic, R. C., Jr., & W. A. Stewart. ,629
Faudgar, Hee Car fendr'r.

ELfth wheel, veikle, . B Smitb...... 554,693
Filing letters, means for, A. Hultenba 553,671
Filteringapparatus, H. Roeske.. 553.763
Fiiters, cleansing, W. M. eul,sch 553,641
Flireproof sbutter, F. E. Pollard. 553,540
Flour bit, welghine, A. E. Bobun. ., .. 563,606
:::.ﬂrl{n tta.bli' L. A, Piaget...... ld' . %,gé
uit pitting machine, A. Harpo . X
Fuel burner, G. 0. 8t. Joku .. 563,696
Furniture finisher, Evits & Hurlbut .. 663.806
Garbage receptacle, J. A. Bowen.. . 533,650
Gas producer, E. J. Duft (f)............uuus 11,523

Gas producing apparatus, E. N. Dickerson

Gas, producing ill 1mi natin, ’1‘ L. Willson..

Gate. See Railway gate. inging gate.

Gate, W. R. White a5,

Gate .W. Wi 553,602

Generator.

Glass press, A . 563,

Gold from its ores. Process of and apparatus for
extracting, Pelatﬂn & Clerici 563,816

Gun, spring ar. W. F. Markbam 653,716

[langer. See Shaft hmheer

larvester, corn, G. E. Mcvay.........oovvvviiiinn
arvester. corn, C. 8. Waters .. 563,798
at fastener, E. Meyer . 863,117

* Table.

. Tonga, Quinn & Bradle

eater. See Air heater. Feedwater beater,
[oisting and conveyiug machine, A. H. De Camp 553,778
ook. See Snap hook.

. 663,570

0op shaving machlne, C. N. Smith.
563,810
553,686

orse tail guard P Von Lackum

[=ofesfssfuafsn]as]eefus]es]as]es]

orseshoe, W .
orseshoes. R’mchmg m ;
holes in. J. Kent.. :

563.585
.. 5063.644
. 563,774

. 563,544

. 563,681
663,574

Hot water or steam boiier, J. A. Fish

Hulling machme. pea or bean, H. H. Brakeley
Ice hoist, C. G. Scbmid t .
ce maging nachlne C. A. Kunzel, Jr.
ncinerator, C. Thackera;
ndicator. See Speed indlcator.
ron. SeeSad iron.

Joint. See Doll jolnt

lug boider, A. P Woodard..........ovvvviiiieninnnn 553,800

T. Dona . 563,578
iu iLing machlne needle bed, W. 563,729
Lamp, J. Weintraul 653,745
Lamp, cooking. W A. Penflel 686

EE

Lamp, electric arc, Bagnall & A o BT
Lamp, electric arc, Swoboda & Lavens 553,400
Lamp, incandescent, H. Green ... ..... .B63,673
Last block fastener, E. S, Mortou 553 .AA0
Latchb, guide. T. Donabue...... 563,782
Lathe, engine, V. F. Prentice.r.. .. 553,394
Laundry machinery, tape for, Conkiing & Wiles.. 563,669
Leather staking machine, L. Lichtenstein. .-53, 5&'&,6&3
Len. artificial, D. Hershberzer (F) evinnee 11522
Lever and rod conuection, E. H. Dodge .. . 563515
Lightnlng arrester, E. G. W. C. Hoffmann.... 563,

Lock. See Sash lock.
[,ocket or brooch, W. C. Koreband.........

Lubricator.
andrel, curved sectional, T.

arine boiler, R H: L.Zel

atch making machine, J. C. Donnelly.

aten safe, Ball & Bowen..................

Mechauical movement. L.C. & U. G. Gillett..

Mill, See Cane mil

Mining, metbod ot ‘and apparatua for placer, E.

nson
Mop wrluger. . 8. Miller
Motion, means for changing, J. J. Hamiiton..
Motor. See Turbine motor.
Mowing machine, H. M. De ming.
Muslc leaf turner, P. H. Adams
Muslcallnstrument N. Merrlll
. F. Magrane
. Dickason..

Oil cleanslmz arparutus D. W. Gou
Oiler for shafting, mechanlcal, G. H. Coie..
Oranges, etc., combined wrapping and slzmz
machbine for, J. H. Goodbar..
rean starting apparatus, 1. H.
QOre concentrator apparatus,
Ore sampling macbine, D. W. B
Overshoe, J. F. 0’ B
Packing, metallic, E. I.. Ra.ynsford
Pail, paraffined. H. D. Thatener.
Pnper bag machine, Lorenz & Claussen.
Paper elbows, producing. E. T. Greenfle
Peanu%[:mppmu and cleaning macblne

. 563,512
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rlen.......oocvennenn

Hoffman..........eouuuue
Pedal, spring, R. F. W
Piano'action, J. R. Per
Picture, transparent trans!er. E. E. Pilz
Pipe. See Blowpipe
Filte CULLer, W, ANUCIBON . ..evvuersseneiesceersunsen . B3, Ha1
ipes, Ll'll'ﬂ(‘(!pl(‘ oint for steam. J e. Bumham 563,005
Placer muchiae, Walker. | 533,817
Planter, corn, G. . Cumpbell.
Planter, potato. J. Jessop..
Plow, disk, S. Campbell,.
Plow, riding, C. 8. Ruef .
Potato harvester, J. N. Coc
Power transmitting rods, s u?
Preas. See Baling press. G)ass press.

Printing pressos, apharstus (or transferring pa-
per from f(‘ndinz machines tn, T. A. Briggu ..
Puamp, Haﬁs Sanderson
Puazzle, C T. Hagelstein
Race tracks, starter’s gate for, P. Ryan
Rack. See Seed rack.
Railway conduit, electrlc A. Beck
Railway. electric, M. L. Wood.............
Railway gate. automatic, G. A. Reyno
Railway, signal, automn.t:lc repeating, R. H. Innea 563,733
Railway spike, C. Plat . 653,626
Railway syatem, A. H Llcmhall
Railway system, electric, J. F.
Raimzt\y veblcles. swivel or ﬂﬂh w

g93R 287588

Reciprocatlnz drill, A. E. VX Meissner...... cereren 563,534
ecorder. See Time recorder.

tee) seat. E C.& A R.Roll.. 563,725
iepister, T, B. Dixon......

iein bold

e&G Bﬁrtlett
Rheostat, organ
toad rake, A. Dagee!
ad iron, E. McCadden.
ash fastener. G. R, ROOt......
ash lock, window, P. C. Fwart
aw fling machine, Huff & Vernon
aw macbine, drag, E. A. Smith..
Scotograph or Writing maching for use Of
blind. T. J. Bennett.
Screen. See Window or dQoF screen.
Scythe, C. Freorick8on.......u.vuivetzennins
geallnz jars, etc., device for. A. Schiller
ealing machines, feeding machanism tor bottle.
Lippbardt & BIIMEDDETR ... eevuerrsereiarnsses
~%eallug mnﬁltllgegi magnzlne teedar for hoptle.
Seur, ee Spring seat,F

Secondary battery, P, Ri bbe

Seed rack, J. Sproule ..

Seeding magchine, W, %
Sewing machine, button, H, L, ¥
Sewing macbin® buttonboie moclmu m

Bennett
Shah lmuzer and Inbricator therefnl'. J. E. pre

. 558.676

Bhnﬂ. rotar.lnﬂ.(‘ G. P, De Laval ' . 3811

snarduu callar, J. nkin . 563,520

Sbeat feedlag macbine, L. C. Hopklnl . 553M13

Shi.gle, metallic. F. Crawford............... V. 553,514

Signsl. Rnllwng' signal.

srm. pratector, H. Fader......... cesrsersnecanessss. 553,707
mokey consumer, M. Blchwr. ceenensese. 563,548

: Fireplace front,
. Hammock, I. E Palme

8nap book, W. G. Tower........
Soap boldIng attacbment,
Speed indicator, J. Ro ggluﬁe
Spinning frame saddle.

Splummi

>

bins of, M. Campbell
Spoke socket, 8. 8. Sbeaﬂer
Spoke turning ma.ehme,
sprlnklng device, J
Soring. Bee Vehicle aprlug
Spring seat, C. 8. Paine
amp affixing apparatus, A.

. Palleschits..
an Slckle

R. Kolb

Stave sseaming apparatus, barrel J. W. Angus.
W, & L. Colwell e

Steam boiler. A
team boiler and furnace, F. D. Shepberd
team engine, W. F & E. W. Cleveland
Steam englne, R, 8. Hill.................
Steam generator, J. Rob
tone cutting saw, O. W. Norcross..
3topper . S8ee Bottle stopp
tove o rapparatus for

Street sweeper, A. Hankey .
Sunshade, bicycie, J. Murgatroyd, ............

Surnlcal lnstrumeuts. etc., sterilizer for, E. M.

Swmgimz é( ate lever opening, A. C. Jobnson
Switch. See Electricawitch.
See Folding table.
Teeth, artificial, A, L. & 8. F. Gllmer
Telegraph repeater.B. F. Merrit
Telegrabbic and telenhonlc tra
posite, E. E. Bacl
Telephone anhseptlc dm.ybra
Ti me recorder. workman'’s,
Tire, pneumatic, F. H, Perry
Tire, Wheel, Thuston & (xill

Tll‘eﬁ.l mending punctures in pneumatic, J. W.

Tires, vaive for pueumatic, 5. L, Sears ... .
Tobacco ordering eppuratus, J. K. Proctor.

Toul, combinaticn, 1. Frye,

oot.'hpl('lr H. FolEenstem.
Trackstmcture V. Aneerer..
Tramway, aerlal, J. H. Dickinso
Trlc{cle, T. v. Handloser
Trolley W;stem undergroun , N.
Truck.

Tubesbhollow arclclea. etc., machine for !ormlmz,

Tublng and caal%g elevator, W. B Hay
Turbine motor, A Parsons..
Turblne.steam. . A. Parsons
Type bars far wrltlng machines, apparatus
making algned. J. M. Fairfleld ...........
Type casting machine, G. H. Zlezler
Typewrlting machine, J. M. F'

. Typewriting machine lndleat.or devlco. 9™

Fairflel

C. F. Wurster
Valve. lubrlcating, J.

Valve mechaniam, 13. Caoper.

Valve r«tug A. M. Morrelt

Valise to be carried upon bicycies, F. Mueller .
Vanililn, man 1facture of, Otto & Verley..

Vehicle draught appliance, E. Kunnu
Vebicle gear, R. D. Bcott
Vebhicle spring, G. T.
Velocipede hub, ‘I'. V. Handloser
Vendlnz machine, newspaper. W. B. & J. 8.

Vessels. coatlng water b
Waistband. H. Gre

Wheel.
Wheel, Di Veccblo & Cow!
Whist ‘board, duplicate. L Thompson
Window or door screen, H. D. Strader..
Wire fastener. R. E. Curtic

Wood, impregnating, A.. D. Tyle 3
Wool oillng mﬂ.(.hme. . A. Bpencer,,

Wringer. Hes Molzﬁwrlnger.

Yoke, neck, H idoey
DESIGNS.

Axle box frame. W. 8, Adams

Buckle frame, C. R. arrls
uck le,
utton, E
uttous, box
Casket p

Clasp loop. garme

lme for cufr,
Bremer. ...
ent, F. A. Ives.,
Fairbairn & Brah..

Lamp body, elec
Lauondry iron, W A B. ‘He
Metal box, H. Mrearthy......
Pan, meat. Mabee & Zetzachc
Sewing machine cabinet, G. W.
Stove base, L. Kabhn

T'ile. C. C. Alexande!
Trimming knife, E. S
Truck side bar, W. 8
Valves, caslng for ai
Vehicle step sbank,

nri cl

TRADE MARKS.

axing owder. Chapman & Smith Com
eer, .I. pK P e

icycles, Klm

24
1cycles and their parts.

Igamllton Cycle

............................................ . 20
Blcyclea for women, King B (lrcle Company %
Blcycles. guns, and pistols, M. ’E_Jobnson. s
Braids, R hschild rothrms &. Company 21.688
Canneq fresh beef. .J. Baiz....oeuiiieiiinienes 21,698
Canned rmuts and vexetnble. Hendleg . .6%
Car buﬂers.a lat forms, and coupliings, and PDarts

thereof, Gould Coupler Company................ 21,74
Clder mllls. P. P Mast & LompanyandSuperlor
Drill C 21,7%
Cigars, G. W Wbltney .......... 21,69
Confectionery, Wright & Moody. 2.0
Cotton fabrics. Naumkeag Steam R
Flour. wheat, W. A. Coombs, , gt
Gum, chewing. J. P. Primle; g Eg
Lamps, electric, New ¥ork Ohlo 21’.}0‘
Medicaments, certain named, G. o,
Medlclne. tm‘ﬂc. alteratlve, d luatlve, Dr. 8.7 #1908
............................ 3

Met,al

Neckwenr. J, K, Mlddleton
Needles. F. P. Gree!
Oils and tbeir compounda cemm.

Panmus. &

. Prot & COmMPANY..etevereeenrrriiroznes
Pbotographic dry plates. M. A. 8eed Dry

arker
frames, dlnerent.ml motlon for drlvu‘g

geatlng air, S. C. Davld-

for

Nor-

A
228

Com-

I e
:i;z;s_fseﬂ
§§§§%

are 21.714 B
Plate i

COMPANY .ev . cvennvesavanre:snsssassesassons vees 21,685
Plcges ;:xhoyw-chnw. and Iike relisbes, Gobhm 87 |
an !

mpan

Pills. W.T. Hangon Company. .
Pow[;ierg jotions. and ointments, foot.
Railway tr’ziék ':i?liié,‘ J.H. 'Sééi-'di.'g'r'éii & Son
, RO
kindred mlments Swanson Hbirumaila

Company...,.....
Balves. C. J. Garland.

Ps tar l’f neer 'ar SGap eompany
Soap. toilet, Prouty-Rowier Soap Compan y
Stamne, sesls, daters, st# r-llq and the lik
Ademe tamp anﬁ Heul Company................ 7,717
Water closets, Rumsey Manutac urlng Com 6
Whll):xy Go
Whisky, T. 1
A pr imrd copy ! $he apeciication aud drawing_ 01’
any patent in _the forrgnl ‘Jiat, or any pntent in ogr
ssued sinen 1863, wi urnia'hu 4 from this ot
95 cents, In opdering pl(-mm state the name au% urpbsr
f the paten c'eaired and remlt to Munn & Ca.. 361
road way, Now York.

'J. K,

neuralgia, and
Cure

S H0DOOHLODLE
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irm——

[FEBRUARY 8 1896

"Wodvertisements.

ORDINARY RATES.

Inaide Pnge. each insertion « « 75 cents n line
Bnek PPnge. ench insertion « - « -« $1.00 a line

§® For some classes of Advertisements, Special and
Hwher rates are required.

1'he above are cnarges per agate line—abpout eight
words per line. 'I'his notice shows the widtn of the haue.
and is seuL in agate Lype. RWngravines may bead adver-
tisements av the same rate per agate line. by me sure-
ment, as the letter press. Advertisements must be
received at Publication Office as earlv as ‘Chursday
morning Lo appear ‘in the roilowing week’s issue.

00[) Ill lllHﬂL llmllms

without steam powercan save
time and money by using our

SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,

. 6% Water St., Seneca Falls, N. Y.

AMERICAN PATENTS.— AN INTER-
esting and valuable table showiny the number of patents
granted for the various subjects upon which petitions
have heen flled from the beginnin¢ down t o Deceiober
3L 1 Contained in RCIEN TIFIO AMERICAN SUP-

PLEMENT, No. 1002, Price 10 cents. To be bad at
this office and from all newsdealers.

I:OWER & FOQT MACHNE S HOP QUTF ITS, TOOLS
ATHES AND SUPPLIES. CATA oc.uz?-n

HEBASTIAN LATHE CO. 120 CULVERT 57 CINCINNATS 0.
PO“OOOMMQOQO“OQO“OQOQO

s NIGKEL PLATED POCKET LEVELS $

il

N lll-

SHAPERS,PLANERS.DRILLS,

20d

g ineh, - 0.4 | B4peh, - - - - omg
85 page Catatogue of Fine Thols, Free. &
> TH 1\88. L4

> L's. STARRETT £9:, Athol, ¥4%%.

PMQM“QQMOQ“QOMOQ“QOM

THE CURTIS
Stegmuk drease SEPARATOR

I'l‘ WITLL separate water from steam, and
so deflect the water that it cannot get back
into the current.

T WILL separate grease and sediment
from exhaust steam. The grease may be
drawn off at intervals, and the sedlment
removed. Send for Circular
D’ESTE & SEELEY CO.
29-33 Haverhill Streets, Boston.

&. EMPIRE

© BOILER GLEANER ¢

COMPOUND
e Don’t Offer Gratuities., but our
Clrcular will give you the information
that will enable you to Save T
Trouble and Tried, ap-

L

llones‘.

% Kemble Bldg., 19 Whitehall St., N.Y.
THE ORNAMENTAL IRON INDUS-

try.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, th
Jiliustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 1020. Price 10 cents. To be had
at this office and from all newsdealers.

VANDUZEN *3ev* PUMP

E BEST IN Tll! 'ﬂ
Pumps Any Kind of l.lqu:d

Alweys in Order, never Clogs nor
freazoi. Bvery P-my Guaranteed,

10 SIZES.
2001012000 Gallons per Hour,
Coxt §Tto 75 each. Address

THE E W. YANDUZEN (O,

102 to 108 E. Second 8t., Cincinnati, 0.

RE BRIc FOR ALL

F I PURPOSES.

v e e e e e Send for PPices and Catalogue.
BROOKLYN FIRE BRICK WORKS,

88 Van Dyke Dyke Btreet, B_lt_QOKl.YN. N. Y. o

For Electrical and Ex~
perimental Work.
For Gunsmiths & ‘ool
For General

: ITigh Grade Tqols;

alegunt in design, su-

rior in construction. The best faot power

mhes made, and quality considered, the
cheapest, Sengd for rataiogie and prices.

W’. ‘ll‘ & .‘mmc BARNES CO., 1099 Ruby at.. Rockford, 111,

k= DO YOUR OWN [Sovarontainiose
St @ PRINTING | 55" brivbed raoe

Write for catalogue,
presses, type, cards,

ate,, to factory.
RELERY & CO.
eriden, Conn.

hon, PRENN for
cards, clrculuts, o
Press for printlr
& smyll paper,

For §1 &=y -%aﬁ“:)%‘:’e*m Asy

et (10040
Cup

You will be delighted

capaclty Woox.
with it, Hend for our catalog of speolals

Penberrhy, Tujecture Lo,
116 Seventh St Detrait, ‘#ich. GREASE Cue

MA\TU]“ACTURE OF STARCH FROM
Maize, -By 1. Kriegner, Full details of t;l Pracess.
Wlth ane illuetrapiop, Contnined in SCTENTIFT

ICAY SOPPLENENT. No, 1012, Price Ul conts.
had a:, thm omcc and from all nuwsq 1lPre

1o b

REATER (2
I £oKeR rian an

| MINING HACKIN

ERy'

o8 (VERY DESCRy;

GATES IKON WﬂRI(:a ties T

Canadian vitents |payBOW be obtalned ny thei lg .
ventars for nn¥ of thé inyentigns named in tbe f . .
fm“ list, pro¥ided fhisy ape mmpli‘ at a cqst Df each. i T —

f complicated Lha cogt wili '§ ljttle more, gul Elm} mi.,t.tﬂd‘ ¥a. wﬂg{) pHim-
nstruc ions 8ddress Mgnn & Co., 36) Brondwn.y. | egl Jne op Pergonal figt-
York: Other foreign mmm.- way also be obtal i lsm Maosapic Tample, Uhlcﬂsﬂ

© 1896 SCIENTIFIC AMERICAN, INC.

C AMER-]

me, |

oved, and being used by the Largest .
ailways and Factoriesin the East.
OFFICE:

| text); The Copyright Law (full text).

ARCHITECTURE

, Mechan-
Hecpan %&fq,m"‘ wﬂd:.

Enmneeri . Plumbing, Hen.tm . Mining,
Leh B n:inahm Hand for tzxee cun:lgr
mtating subject wish or Jour trade. i¥
Correspondence School of Industrial
Sciences, SCRANTON, PA.

ELECITRO MOTOR. SIMPLE. HOW TO
make. By G.M. Hopkins.—Description of asmall electro
motor devired and constructed with & vie wto assisting
amateurs to make a motor wnich might be driven with
advanrage by a current derived frum a dattery, and
which would bave sutficlen; power to operate a foot
latbhe or any machine requiring not over one man power.
With 11 figures. Contained in SCIKNTIFIC AMERICAN
BUPPFLEMENT. No. ti41. Price 10 cents. TO be bad at
thls omce and rrcm all newsdealers.

LETABLISHED 1850

veniy s DEFFANCE OH10,US A,
MWMANUFACTURERS OF SPECIAL
WOOD WORKING MACHINERY
FOR HUB.GPOKE, WHEEL BEND-
ING, WAGON, CARRIAGE .SHAFT.
POLE. NECK- YOKE SINGLETREE
H#N[ll.f.& BARREL- HUOP FACTORIES.
sttt LARGEST LIME IN THE WORLD
bl oATISFACTION GUARANTEED.

BUY
TELEPHONES

That mve good—not ¢ cheap thines.”” The differ-

ence in cost is little. We guarantee our apparatus and

gmranbee our customers against loss by lfmtent suits.
ur guarantee and instruments are BOTH GOOD.
WESTERN TELEPHONE CONSTRUCTION €O,

40 Monadnock Block, CHICAGO.

Larmt Manufacturers of Tdephones in the United States

HELLO, CENTRAL!

Do you use telepbones’t If so. we can_xive

ou just what you want. Qur specialtyis Blake

ransmitters, Thereis a **best”in everything,

and ours are tbe best. We supply complete

teléphones or all or any of the parts to construct
atelephona. Write for lllustrated cutalogue.
TELEPHONE {0),,

PH(ENIX INTERIO
131 Liberty St., New York.
Durable—Easily Applied.

This roofing is manufactured
from natural Trinidad aspbalt
materials, and will not dry up
and become brittle under ex~
posure to the weatber as coal-

tarfrooﬂnespgof 12 Bfld
Tee 8 0f 700 ear:
with c’g;cular and myu:e lrfst to
WA RR.EI\ CH EMICAL
5 oty Syt
e 5 Fulton Street
Rooemtr =2 NeVork, U.'S. A

Reagan Feed Water Heating, Water
Glrculatmg and Shaking Brates

or Htatiohary, Marine, and Luocomo-

tive Boilers.  AGENTS WANTED

in all parts of the United States to

manufacture our grate s on royalty.
8 Send for Catalogue.

Water Circulating Grate Co,

; Manuf’s and Sole Proprietors
GENERAL OFFICE & WORKS,

= 10%-1028 Fllbert St., PHILA., PA

JAPAN AND CHINA

Do you wish to extend your trade to above-
mentioned countries? If so, write
or call upon

BURNS, OVERTON & CO.,
Representing H. E. Reynell & Co.,of Kobe, Japan.
Conslable Bldg., Blh Ave. and Islh St., New York Cily

Pyromaters, Barnmeters. Thermo-
tr meters, Hydrometers,

rpose. ITo stock and made
tentee and Bole Mfr, Btand,
U. 8. Govt. Hydrgmeters for Diatillers,
Jmstrmments for Coal {41, Brewers, cte.
My Genulne3cotehGange Glass.alllengtha
e and diatmeters, cat to urrlcr Write for
bal, X, I CSEPPE TAG-

- Fa 02 Pearl ‘-st NEW YORX.
Original 1lnuse Fatabilshed 1834

'rm: OBER LATHES

For Turning Axe, Adze, Pick,
Bledge, Hatchet, HAmmer, Au-
ger, Flle, Knife and Chisel Han-
dies, Whiffletrees, Yokes, 8pokes,
Porch Spindles, Stair Balusters,
Table and Obair Legs and ather
lrregular work,

- . I Send for Oircular 4.
'_l:!ne Ober Latlle Co.,s Clmzrin Falls, 0., U.S.A,
%
£ ELECTRO-PLATING
e Apparatus and Material

2
oE THE
55 Hanson & VanWinkJe Co.
Eﬁ Newark, N.d.
-1gl 81 LIBERTY 8T, N, T.
£y 35& 37 8, CANAL 8T.,
i CHICAGO.

The _SCIentlflc American
Reference Book.

A most useful little bound book of 150 pages, coni-
prising, probably, the most extensive variety of stand-
ard, practical, condensed mformation ever furnished
to the pnblic for s small a price, only 25 cents.

Among its contents are: 1'be Last Census of the

- United States (1890), by States, Territories, and Coun.

ties; Tabie of Cities having aver 8,000 inbabltants;
Map of the United States—miniature outline; The
Patent Laws full text); The Trade Mark Law (ful}
Tt e Principal
Mecbanlcal Movements—illustrated by 150 small dla:
grams—of value to inventors and designers of mecban-
ism; Medallfon {’ortraits of Distinguished American
Inventors; Valuable Tables. relating ta Steam, Eloc-

" trlclty, Heat, Metals, Weights, and Measures.

¥~ Sent bu mail ta any address on receipt af Pprice,

A e,
MUNN & CO.. Publishers,
36t Broadway, New York.
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