
An Encyclopedia oj Useful Technical Knowledge. A great 
Labor, Time, and Mane.y Saver jor Practical Men. 

Price 52.00. 
Free of Postage to A n y  Address In the World. 
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English and American Mechanic. 
AN EVERY-DAY HAND-BOOK FOR THE WORK-
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pages, l2mo, closely Print:f;" the matter covering an extremely wide range of useful technical information 
for all classes of mechanics and other practical men. 
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SANITARY SOAP VASE 
PREVEN'I'� disease, w88te, pilfer
Ing of soap, clogging of waste pi),les, 
stain of marble, unclelUlly soap dISh. 

AFFORDS each user fresh, dry 
pure soap. 

The Only Clean, Sanitary, and Safe 
way to 1.£8e soap. 

W. R. RANNI E. 
Rochester, N. Y., U. S. A. 

SANITARY MOTES AND BEAMS.-
Presidential address read by A. L. Gihon, M. D .. before 
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Contained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 
93;,). Price 10 cents. To be had at this office and from all newsdealers. 

Patent ROCK 
Next to 

Diamonds 
in 

Hardness 
and 

Durability. 

J titutifit �lUtti,a1l. 
* THE" MUNSON" TYPEWRITER. * 

This machine is an U evolution," the outgrowth of years of experience and the 
best results of scientlOc work. Its principles a�r.al at once to the 
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INTERCHANGEABLE STEEL TYPE WHEEL, 
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To hi, own lntereat. who dew in Arms and Ammunition, or who .hootH a RHI. 
Pmol, or tshot Gun and hal not a copy of IDEAL BAND HOOK, No. 4.A 
�vr':: :�: ��=�o:E t1:1ite:��'trie�e�: .��tifl':r ��eriean,) BE 
)])EAL M.J.I�G. CO., Drawer860, New J.avell, Ct.� S. A. 

dar able and easil y kept In order. 30 keys, 00 characters. Weight, with carry- NOTICE TO INVENTORS AND OTHERS WHO Ing case, 16 pounds. Special wheels for dlO'e�ent languages. desire to submit small arms to test for ado tion 
H"lIMst Medal .Awarded, World's Fair, Ch.cago,l893. Send for circular to ,for the Naval Service.-NAVY DEPARTMKNT, �SH-

The Munson Typewriter Co., 162 S. La Salle Street, ChIcago. III" U, S. A, ���fi�:es�h�t :.af�g!fi';t
1r1894��'k�:.!\aro'::�3�M��t;r. 
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N26';P���pto�' ��� 
EIERY IILL STOlES. 

Made to 

Fit A� 
Kill Frame 

without 
change. 

the Navy and Marine Corps. The tests will be for the selection of a breech closure and magazine adapted to 
the caliber and ammunition already decided upon by the 
Department, and only such arms wil l be considered as 
are submitted subject to the speciOcations and tests 
laid down in the Circular which will be furnished upon 
���i�a���i��O��W.�u We���a�?:h::vlo �t� 
arms must deliver them to the Inspector of Ordnance at 
�.:'g�:4�� ;{;l[pe�? .i�'liWlhIl�:¥?��c�t�ru°:;'j �k b�;� 

Adjustable Band Fasteners 
Cuts every substance with unexampled rapidity; 

always sharp; emery face Never Dreseed. As 
much more Durable than other stones as they are 
Harder. Never Glaze; grind everything. Most 
Rapid Grinder known. 

SCIENTIFIC AMERICAN SUPPLE-

For TAN 1C S· :l..� tM� 
MEN'l'. Any desired back number of the SCIENTIFIC T..rll.:�.:i:'J ;!:u �m. :::.Ig..iild AMERIC AN SUPPLEMENT can he had at �hls office for a tank without using this fastener 10 cents. Also to he had of newsdealers IT. all parts of We make a specialty of Washing-
the country. _ 4;; � ton �'Ir and LOUisiana Cypress 

Study Electricity at Home e"0 .... �1�sJ1�i:A1��J��a�*:es 
Send Cor Circular, 

STURTEVANT Mill CO., Boston, Mass. by our correspondence method. Terms low. Exeeri- Cor State and Huron Streets. RACINE, WIS. 
ments. Circulars free. Scientific Machinist, Cleve} d, o. 

ARMSTRONG'S * PIPE * THREADING 
CUTTING-or?MACHINES � 

Both Hand and Power. � 
Sizes 1 to 6 inches. .. 

IMPROVEMENT OF THE DANUHK 

� d:r���t������: g� l�:&��b�ntt���r����:�y
O�iI�r:g 

it, giving it a uDiform width of 300 meters and forming fl � new ch»nnel through Its bends. With 10 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

Water, Gas, and Steam Fit- � 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. /Stocks and Dies 
11IniverBaily acknowleaaed to be 

I:; 943. Prioe 10 cents. To be had at this office and from : all newsdealers. 
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SCIENTIFIC AM ERICAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplyiufj{ a current of from 60 
to 75110-volt incandescent lamps, or of bel.::f used 88 a 
� lli:'b��ilt ��� 'h��:���s ":,�s

t�n::"':,��l!c ��:1�J!r. 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de-

LICH T PROOF FILM CARTRIDCES. _ __ _____ w,,;.;..;. ;���e:?r�=���:tr��r� sf!p�e8��� ;: tt�i�t.�,:� 
NO DARK ROOM REQUIRED. 

Best and Most Practi al Camera In the World regard
less of price. Prices, $S to $1�. 

pr Se'7ld jor Descriptwn, with Sample of Work. 
Boston Oamera Mfg. 00., 882 Tremont St" Boston, Mass. 

VANDUZEN SJ�M PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
In Order, never Clogs nor 
Every Pump Guaranteed. 

SJ:ZES.-
Gillon. per Hour. 

Cost 87 to 875 elch. Addres. 
THE VANDUZEN &. TIFT CO., 

JM t8 108 E. 8eeond St.. mncinnati, O. 

VEGETABLE PARCHMENT.-A VAL-
uflble paper on the properties, uses and manufacture of 
this product. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT, No. 94�. Price 10 cents. To be had at this 
oftice and from all newsdealers. 

DEAFNESS 
and HEAD NOISES relieved byus!ng 
Wilson's Common Sense Ear Drum. 
New sclentlOc Invention, entirely dl1ferent 
in construcLion from all other devices. As .. 
slst the deaf when all other devices fall, 
and where medical skill has given no relief. 
if::� �e

wY::�'r �����rf��h���l.nvt�i�i\ej 
for pamphlet. pr Mention this paper. 

WILSON EAR J1RUM MFG. CO., 
LOUISVILLE, Ky. 

RI P nt Medicated HairCloth Lined 
HA KNESS PAn for sore 
backs and necks on horses. 
A sure cure. An absolute 
preventive. GOO. E. ELY 
& CO., ROCHESTER , N. Y. 

Perfect Newspaper File 
The Koch Patent File, for preserving Newspapers, Mag. 
��:'r:.r:c!'a":"'§���t:..br�n

tfi:c��:iYN��ici'A.�E":t.. 
VA.!' and SCIENTIFIC AMERICAN SUPPLEMENT can he 
S'Af,Plled for the low price of $1.50 hy mail, or $1.25 at the 
Po SgtE'tST\�1c

paX�'ERY6'fli "�:-�iri�esl'i-e��:��!?yt��� 
every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers SCIENTIFIC AMERICAN 

T� Scientific A merican 

PUBLICATIONS FOR 1894. 
The prices of the diO'erent pubucations in the United States, Canada, and Mexico are 88 follows: 

RATES BY MAIL. 
The SclentiOc American (weekly), one year $3.00 
The SclentiOc American Supplement (weekly), one 

year. - - - - - - 5.00 
The SclentiOc American, Spanish Edition (month-

ly), one year, - - - - - - - - 3.00 
The SclentiOc American Architects and Builders 

Edition (monthly), one year. - - 2.50 
COMBINED RATES. 

The ScientiOc American and Supplement -
The ScientlOc American and Architects and Build

ers Edition, -
The SclentiOc American, Supplement, and Archi

tects and Builders Edition , 
Prop01i;ionate Rates for Six Months. 

or T:���c,!':t;�J;'��':fe�: ����rolde�;f'lt by postal 

MUNN & CO., 361 Bl'Gadway, New York. 

ItEUEN'I'I.V PU BLISHEn. 
Our new cfltalo�ue conr.aininl[ over 100 page�, includ· 

Inll works on more than fifty ditferent subjects. Will be 
mailed tree to any address on application. 

MUNN & CCI., Publishers ScientifiC American, 
a.n 1I.'ondway. Sew York. 

STEVENS PATENT 

IDEAL PENCIL DIVIDERS 
No. 69. Sent by mall, postpald. 

1l'Io ___ Hinch only ... . ....... .... .......... ... .. . $1.75 
Our goods excel, for neatness and fine fin_ 

Ish any other make. 
Ideal and Leader Sprlng Calipers and Divi. 

ders, Ideal S urface Gauges, Depth Ganges, 
and Fine MachiniRts' Tools. 

ar- nlUBtrated catalouue free to all. 
J. STEVENS ARMS & TOftl. CO •• 
P. O. BoX 280. Chicopee Fall8, Mass. 

use, but who do not care to enter into the subject scien .. 
tlOcally. With 24 illustrations. Contained in �CIENTIFIC AMERICAN �UPPI.EME"T, No. 86�. Price 10 cents. To 
be had at this office and from all newsdealers. 

A 
MANUFACTURINC 

RUBBER STAMPS 
by our improved process, with a U New York " 
Vulcanizer, is pleasant and profitable work, 
����i'Wi��!�1 ���:!: �:Jat��n������: 
at World's Fair, 1893. � Circulars free. 
Barton Mfg. Co., 336 Broadway, N, y, 

EGGS OF THE GREAT AUK. 
MR. J. C. STEVENS will sell by auction, at his Great 

�'?r':!�;.�a
Kll�m'2'ie¥�6eR�g�W�'tl'�I�'b'3f':&¥8 

EGGS OF {.>HE GREAT AUK (Atea Im,1>ennis), a MAG
NIFICENT EGG OF lEPYORNIS MAXIMUS, and other 
Interesting eggs. 

�hain BELTING of Various Styles, ELEVATORS, OONVEYORS'� 
. COAL MINING and HANDLING MACHINERY. . 

The JEFFREY MANUFACTURINC CO., COLUMBUS, O. 
\ IT' Send jor "93" Oatal,ogue HO.t' Branches: CHICAGO-NEW YORK. 

CAN I OBTAIl'I A PATENT' For a §I0mlt answer and an honest opinion, write to 
e�ri:n� g�e ���e�tvg.!'s����tg%Jner� 
tions strictly conOdentlai. A Handbook of In
formation concerniug Patents and how to oh
taln them sent free. Also a catalogue of mechan
Ical and scl\lDtiOo books sent free. 

Patents .taken" th!'QUgh Munn & Co. receive special notice In the Scientific American, and thus are hrought widely before 1he puhlic with-
l:.�tecg�ee�:�:le�::ft�riusT�a� Sl>�,::,d�d ;:�r.re 
largest 'l.!rculation of any sCien�c work in the 
world. .3 a year. Specimen copies sent free. 

BUildlr!' Edltionk monthly, $2.liO a year. Siugle 
=?s

p�tes�ef!s
COlO��J";�k:����n,�'; 

housesa with plans, enabling builders � show the 
la�Msr'8<f.:V�u'/o"���1�t B���;.A.Y. 

RAILWAY &, STEAM FITTERS SUPPLIES 
Rue's Little Giuut Injector. 

Screw .Jacks, Portable Forges &. Blowers. 

JOHN !'!. URQIJHART. 46 Cortlnndt St., N. Y. ..-HIGH GRADE ONLY. Warranted. Contract. ors desiring a trustworthy Jack Screw. ad
dress RIJlI[8EY & CO., Ltd., Seneca Falls, N. Y. 

INVENTORS Write us .. we have:1;.erfect facUlties 
.0.:0 __ .. __ ... ���gl����I'it!�e�eJ�� a:�d��: 
chanical Specialties. SOUTHERN ENGINEERING CO., 
Electrical and Mechanical Engin�ers. Louisville. Ky. 

SCIENTIFIC EXPERIMENTS. - DE· 
scription 0 f some simple aud easily performed scientiOc 
:���:'��e bf�d

u�'t��s l��?�t�'v�:��� �t;,��� 
SmIl of the angles of 8 triangle, snrface of the sphere, 
with 6 illustrations. Contained in SCIENTIFIC AMERI
CAN SUPPLEMENT, No. "', oj. Price 10 cents. To be 
had at this office and from all newsdealers. 

THE LINK· BELT COMPANIES, 
l'HILADELPHIA. NEW YORK. OHIOAGO. 

K a, ORE BREAKER 
Capaeity up to 200 tOBS per Itoor. Has produced more ballast, road 

metal, and broken more ore tb&il 
all other Brea"e s comhlned. 

Builders of High Grade Minin� 
:!���!�:.

y
. Co�\:'e���nf:afifo�:!: 

"end for Catalogues. CATES IRON WORKS, 
�o. CIiUlfJII �( .. (�hiCll$lCJ 

l'ranklln St .. Boston, M ... s. 

DEAFNESS & HEAD NOISES CURED 
by INVI8I1ILE Tuba],r <1aihloDi. Have helped 

com�:L
e �h.r� H EA R�gH���ea�1 .:t:�:88:t!f' 

eyeo. F. HI_x only, 1It"1I.S-B'way, N.Y. BookofprooJB FREt 

Incubator. H1on'�'f.,d'" -01
a
\'i"��:!'e��"a�e� to 

DIPLOMA AWARDED 
WORLD'S FAIR. 'P�c��8�� stamp. 

8J. RACE ST.,'RISTOl, CONH. 

SPECIALTY CO., DECATUR, ILL., 
Mannfacturers, Agents and Dealers in Spe

�in ] t i eM, solicit propositions from manufacturers or 
owners of patents for the handling of office specialties 
and novelties of merit. 

VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

PROVIDENCE, R. I. 
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ar- E,,"'I'AUI.)!'!HEJ) l!O!4�. 
The Most Popular Scientific Paper in the Worhl 

Only 83.00 n Yenr, )nchullnll' 1'08roll'''' 
We eh.IY-:i2 Nlimbel'S tl Ye nl'. 

Thlo wld.!Iy ch'cnlnte d and spiendidly iIlustfated 
paper Is published weekly. Every numbet· contains six
teen pages of useful information and a large number of 
ori�inal engravinils of new inventions and discoveries. 
l'eprBsentin.: En,nneering Works, Steam l\lachinery. 
New Lnventions, Novelties in Mechanics. Manufactures. 
Chemistry, Electricity Telegraphy. Photography, Arch:
tecture. Agriculture. Horticulture. Matural History, 
etc. Complete list of patenLS each week: 

'rerliHI of �lIb8el·h'tioll.-one copy of tbe SCIEN
'J.'.l.l!'It.' AMERJCAN will be sl3nt for O1le vear-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico. on r�ceipt of • h l"ee dolllll'l!!i by the 
publishers ; six momDs, $1.50: three momhs, $LOO. 

(:In h8.-�pecial rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft. or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed, and correctly addressed. 
seldom ,;roes astray, bUL is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

lUUNN & CO., a61 H,·oll.h,·ay, Ne w ¥o,·k. 

'rHE 

Idtntttit �mtritaU IUlrpltmeut 
This is a separaLe and distinct publication from 'i'DR 

SCIENT1FIC AMERICAN, but Is uniform therewith in size. 
every number containing sixteen largepa�es full of en .. 
R'raviDJrs, many of which are taken from foreign papers 
and accompanied with translated descriptions. '.rHIC 
�crENTIFIC AMERICAN SUPl'LEMENT is published week. 
ly. ant.! includes a very wide range of contents. It pre .. 
sents the most recent papers by eminent writers in aU 
the priucipal departmenLS of Science and the Useful 
Arts, embracinl< Biolol<Y, Geology, Mineralogy, Natural 
History, GeolZraphy, Archreology, Astronomy Chemis
ti'y. Electricity. Light, Heat, Mechanical tcnl{ineering, 
Steam and Railway Rng-ineering. Mining. Ship Building, 
Marine Engineering, Photography. Technology, 31anu
facturinlZ industries. Sanitary ED¥ineering, Al{riculture. 
Horticulture. Domestic Economy. Biography, Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication, 

'l'}ae most t1H.llOf-tant Engineer'ing n�or1rs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the STTPPLlll:MENT. 

Price for the SUPPLEMENT for the United States, 
('aJ:alla, and Mexico, �5.00 a year; or one copy of the 
SCIENTIFIC AM ERIC AN and one copy of the ::;UPPLE
MENT, bOLh mailed for one year to one address for �7.00. 
Slnllle copies,10 cems. Address ano remit by postal order, 
express money order, or check . 

�I IJNS & <':41 .. 3.n Ih'ondwny, New YO"k, 

TBE SCIENTllO'lC AMERICAN A R C H I T E C T S' ANn 
BUILDERS' EDITION is issued monthly. $2.50 a year. 
Sinille copies. 25 cents. Thirty-two large quarto pages. 
forming a large and splendid Maga Ine of Architecture, 
richly adorned with eieQunt ptales in coioJ's, and with 
other fine engraviAAs; illustrating the most interestinl{ 
exampJes of modem architectural construction and 
allied subjects. 

A speCial feature is the presentation in each number 
01 a variety of the latest and best plans for private resi .. 
dences, city and country includinll those of very mOd
erate cost as well as the more expensive. Drawin�s in 
perspective and in color are given, together with Plans, 
Descriptions, Locations. Estimated Cost. etc. 

The elegance and cheapness of this mlll<11iOcent work 
have won for it the l.nr�e�t Vil'cnlntion of any 
Architectural publication iu the world. Sold by all news
dealers. ,2.50 a year. Remit to 

MUNN & CO .. Publishers, 
361 Broadway. New Y ork. 
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