
ORIHNARY RATES. 
Inside Page, each inset'tion, - '7 ti cents a line 
Back Page, eacb insertion, - - $1.00 a line 

� For s()me classes oj Ad1Jertisememts, Special and 
Htgher rates are nq-uiretl. 

The above are charges per agate line -about eight words per line. This notice shows the width of the line, 
t���se��; �t �tf:ts��g�'a����a:��f: ?rna:, �;�e����: ment. as the letter press, Advertisements must be 
�g��T:� t�t aE���Cr!i�Ce ����i�� e:�k':4siuhe�rSday 

COLD FORGED PRODUCT. 

Forged Wood Screw 
Patented May 10, July 19, 1887; Oct. 29, 1889; 

Au!/:. 19, Oct. 21, 1890; April 7 May 12, 1891; 
July 19, 1892. 
I .. " Advantages are: 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
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C d S h I f M h 0 
CASH PAID for all kinds of good iSecon.l-hand 

•• t. orrespon ence ,+0 C 00 ..•. 0 .'. ec an I� - Iron and ":!>od.\\'o)��ing llIachiupry. 
• " \A). ---- -- Address W. I. DA V I�. ROCHESTER. N. Y. 

INVENTORS 'Don't order goods or get a (CONDUCTED ON THE SAME PLAN AS THE CORRESPONDENCE SCHOOL OF MINER.) • :S�d���� ��f�\!o�� write 
o E :r E C 'II H. H. Franklin Mfg. Co .. Ononda!/:a St .• Syracuse, N. Y. 

�ET� OD 
A Systematic C,.ut'se of Study under competent instructors who know what is necessary for 

suecessfnl work. 
The Instruction and Question Papers are prepared by able specialists. All unneceEsary matter 

is omitted. 
They are Writte .. in eh" Simp'e.t Possib'e Language and begin at the beginning oj each 81wject. 
ThlJlI f'l1Op'ai .. the Prinoip'es and DeeaU. and the methods of combining and applying them. 
Each Student is a C'aBs by Himself. He does not hold 'others back, neither is he retarded by 

others who are slower than he is. ELECTRO MOTUR. S[MPLE. HOW TO 
He i. CompeUed to Learn his Lesson. Tlwrough'y as he cannot advance unless he is profiCient maKe. By G. M. Hopklns.-Description of a small electro 

in preceding lessons. : �rii��u��1����� �(l�;:�;�� icl:�i�;it: ��i�:�S!rii�� 
He b in Touch with his Teachers and can get information from them at all times by mpl'P]Y advantage by a current derived frum a battery. and 

I writing for it. which would have sufficient power to operat.e a toot 
Diplomas are Awarded to students who pass the final examination. 

l���� 1I �iu���hb�'i:t��1���i�� ��tI������e 1�E���1� 
FOE. VV:a:O� DESJ:GNED. ��ii������lf;;'':;. ����,j���:le��.cents. To be bad at 

3. Requires the use of but one bit in hard m��ef�;e���.i:U���\t��d��ut�� ���'}�r�ri�fg �t��ft!��e����r:d�t::rr:'c������e�r.!:i�I:\g�e�::uN�����tg; 
W�.��erted easier. use of machinery. 

Also for the instruction of the Bons of mechanics and others whose associations are such as to give them Bome 
;. �:;�����z:�]����t�ower. I familiarity with mechallical terms.and machinery. 
7. The screw being Cold Forged. instead CO"'t7E.SE OF S'J:'"'t7DY. 

of t:lI.t, I�aves on its entire surfaoe a 1. ARITHllIETIC. S. MECHANICAL DRAWING. metallIc skill. 2. ALHEURA. 9. STEAM AND STEAill ENGINE. pr Send for samples to 3. GHHn:'rItY nnd TRIGONOMETRY. 10. STRENG'I'H OF MA'I'ERJAI.S. 

i fly1<jrftEJ't;ft�J"ANII
���ANIC:-;. U: fir.rHI�tlllECHANICS. 

AGENTS WANTED fOR FINE TOOlS IN EV£RYSHOP 
J4 C�T;�g��R (j.H.BESLY & CO: 'AND AGENCY. CHICAGO,ILL.U.S.A.-

IDOAIS 
$6.00 

$100.00 
TO 

Eastman Kodak Company, 

Rochester, 

WATER MOTOR, $5. 
BOLCIANO'S LIT'rLE CIANT 

WILl .. RUN YOUR 
SEWING MACHINE and other Light Machinery. 

A "Deek's work done in a day. 
No 

ma,sGardens, Washing MlWlunes, THE BOLCIANO WATER 
414 Water Street, Baltimore, 

Thl Am;ri�'n �11l Tel;�h�n; t�m�'n� 
125 MILK ST., BOSTON, MASS. 

This Oompany owns the Letters Patent 
No. 186, 787, �ranted to Alexander Graham 
Bell, January 30. 1877, the scope of which 
has been defined by the Supreme Oourt of 
the United States in the following terms: 

"The patent itself is for the mechan­
ical structure of an electric telephone to 
be used to prod uce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in­
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate: the sixth, of a sounding box as de­
scribed; the �eventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma­
nent magnet and plate combined. The 
dailll is not for these several things in 
and of themselves, but for an electric tel­
e ph one in the construction of which these 
thingR or any of them are used." 

This Company also owns Letters Pa­
tent No. 463,569, granted to Emile Ber­
liner, November 17, 1891, for a Oombined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
1'homas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda­
mental inventions and embrace all forms 
of microphone transmitters and of car­
bon telephones. 

CAN I OBTAI� A PATENT' For a 
;W�� �cw .,a:goafiLa:���j ri'�10�ft7��:� experience in the patent business. �mmunica­tions strictly confidential. A Handbook of In­formation concerning Patent", and how to ob­tain them sent free. Also a catalogue of mechan­ical and scientific books sent free. Patents taken through Munn & Co. receive 
��C:�r�0����h\h:'���;����e1�e;��tt�wrlt� out cost to the inventor. This splendid paper. i ssued weekly,elegantlyillustrated,has by far the largest circulation of any scientific work in the w��1idi$3.£dl£i�� ���gpye,n$�.m��=: f§tit�le cOpie� 2� cents. Every number contains beau­tiful plates. in colors, and photographs of new houses. with plans. enabling builders to show the la��h1*sl.rM�V�u�o"�!r�'l: B1��Z';A.Y. 

f: li:��V.�A'l'IeS. It: I'tjC�I:r:CP,l���GN 
• 

SC�OL.A..E.S�J:FS .A..NJ:) FE.J:CES. 

The Mechanical Drawing Scholarship. PRICE: lli�:SS t: ��r:ll��';n��. 
This Course comprises the First Eight Branches mentioned above. 

The Complete Scholarship, PRICE: 1 U8:88 1:i'�:::,y:;,e';n��. 
ThiB Course includes All the Branches taught In the School. PA TENT FOR SALE. 

� HOW TO LEARN MORE ABOUT THE' SCHOOL. The Aeberly Cattle Stall Device for the enhancement 
As it is impossible to give a detailed description of oUr methodS, etc., in an ordinary adVer�;j8ement, we issue a ' of comfort and cleanliness o.f milk cattle. Is Simple, 

very complete" Circular of Information" that explains it all. Thl8 Circular of Information IS in pamphlet form durable, and can easily be adJusted to almost any crib. 
and we send it FREE to all who write for It. Tbe U. S .• Great Britain and Canada letters patent for 

The Oorrespondence School of Mechanics, Scranton, Pat sale. �SCHEMB.RI,396Van BurenS��t.paul,Mlnn. 

ITTlNB MACHINERY� Motor of 19th Oentury 

Pamphlet Pree. 
Felt & Tarrant Mfg. CO. 

S2 to S6 Illinois ,st., 

CHICAGO. 

BRANCH OFFICE: 

No. � Franklin Street, 

NEW YORK. 

Can be used any place, to do an II ��rkN�n��! rn!i �n�ie� !BoJ� Ashes! No Gaugesl No Engi­neer! A perfectly safe Motor 
JIi"-'�=:;:=�P �Jr :�!f.!�:a���ur�::;tf�� 

hour to each indicated horse pow-
__ =:::s u. For Circulars, etc .. address 

Eco.�.. R.u::;',,m CHARTER GAS ENGINE CU. 8nfJrLlCi'rY, SA.Rn, ' P. O. Box f�. l'I'terlilllr, HI. 

.1i CCOUl1tal1ts w110 lIse 
� Tile GOIIlptoIlleter 

Save time, avoid mistakes and do not ruin their nerves. 
It is operated by keys, like a typewriter, and performs a ddi­
tion, multiplication, division, interest, etc., etc. 

Plrst Nat'l Bank, Brownsville, Texas, writes: "The Comptometer pur· 
chased of you has taken the place of one clerk in this office." 

Brotherhood Wine Co., New York City. writes: "We would not be with 
out them if they cost twice as much ." 

ncElveen Furniture Co., Ltd., Pittsburgh, Pa., writes: "In all the two 
years in which we ha'Ve used it we have never known it to fail." 

Brainard Co.Operatlve Building 8< Loan Association, Brainard, Minn., 
writes: "'It is of more importance in a business office thana typewriter." 

,supt. ,st. Lawrence State Hopital, Ogdensburg, New York, writes: "We 
could not Iret a10nll" without it except with the aid of an additional clerk." 

T:a::: E 

ar ElSTA BLI!'iIll':U 1"41). 
The Most Popular Scientific Paper in the World 

Only 53.110 n. Yen,', Including Postage. 
Weelily-;}2 Numbers n Year. 

This widely ch' culated and splendidly illustrated 
paper is published weekly. Every number contains six­
t.een P34!es of useful information and a large number of 

I orbrinal engravin.'t8 of new inventions and discoveries, 
'representing Engineering Works. St.eam :Machinery. 
New inventions. Novelties in MechaniCS, Manufactures, 
Chemist.ry, F.lectricity Telegraphy. PhotographY,Archi. 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Tel'I1I8 of �nb8c"h)tioll.-0ne copy of the SClEN ... 
'.r11!'tt' AMERJCAN will be 8�mt for nne 'wfU-52 numbers­
postage prepaid, to any subscriber in toe United States, 
Canada. or Mexico, on rf'ceipt of 1 h I' ee d ... II 11 "!'II by the 
publishers; six months, $1.50; tbree months. $LOO. 

(�11I l.s.-Special rates for several names. and to Post 
Mast.ers. Writ.e for particulars. 

The safest way to remit 18 oy Postal Order. Draft. or 
Express Money Order. �oney carefully placed inside 
of envelopes. securely sealed. and correctly addressed, 
seldom goes astray.out is at the sender's l'isk. AddreBB 
all letters and make all orders. drafts, etc .• payable to 

III liNN & (�(J., aUt Ul'ondn'RY. New York. 
'.' H I� 

Idtntitit �mtdtau luppltmeut 
"IMPROVEMENT THB ORDER 0.11' THE AGE." 

The Smith Premier Typewriter 
rombodies the most Progressive Mechanical PrinCiples. All the Essential Features Greatly Perfected. 

'rbis is a separate and distinct publication from 'PBE 
� SCIENTIFIC AMERICAN. but is uniform therewith in size. 
.... every number containing sixteen 1arge palles full of en­
E.. IZravings, many of which are taken from foreign papers 
'-;, and accompanied with translated descriptions. '£B It 
� �CIENTIF]C AMERICAN SUPPLEMENT is published week-

Perfect and Permanent Alignment. Easiest Running, and Nearly Silent. All type cleaned In Ten Seconds without So.ling tb e Hands. 
The Smith Premier Typewriter Co., Sy racuse, N. Y., U. S. A. 

We have 20 branch 01llces In the principal cities tbrougbout the United States. 

ly. and includes a very wide range of contents. It pre­
� sents the most recent papers by eminent writers in all 
Q the principal departments of Science and the Useful 
3" Arts. embracing Biology, neology� l\Uneralogy. Natural � History. Geography. Archreology. Astronomy Chemis-

tl'Y. Electricity, Light, Heat, 1\Iechanical fGn,gineering, 
Steam+and Railway Engineering, MiniDg". Ship Building, 
Marine Enginee:ring. Photography. Technology, l\1anu. 
facturing Industries. Sanitary Engineering, Agriculture, 
Horticulture. Domestic Economy. Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

At I P· GoldandSlhe.Waub .. , BI.Y ..... 
rl ce 

TrI.y.le8,Guns and PIstoL., Corti, 
4 :1 �s:'����;s::�� Sewing Mnehine&, Auordeonlt PIaDoI, L'lder Mllla, 

Cash Drawers, Feed IIIUI, Stoves, Kettles, Bone 11111., 
Letter Presses, tlae. Sere ... , True A.n�n8, Ha,.Cut1en, 
Pre .. Stand.. CoPY_" V..... Drill.. Ro ... PI ..... 
I"-"D Mowers, Cotl"ee Mils, Lathee, DeDden. �c.rte, Com Sheller, Hand ('.art., Forge. 8eupen,Wlre Fenee, 
�:;;:1u:g!S, :�

g
&:.., f:!1�:" ::J;, :::e= 

Ha,., Stoe.,Ele,ator,RaUroad, Platrorm and Counter S�AL£S. 
Send for tree Catalogue and see how to san 1I0ne},_ 

111 Bo. JelleraoD Bt .• CHICAGO SCALE CO .• Ohlo.go, m 

Scientific 8!!.Q! 'CatalOgue 
IlEVEN'.'I, ¥ I'll Bl,I!'HEU. 

Our new catalollue conlaininJ.!' uver ]00 patles, includ­
Inll works on WOre t.han fifty ditJerent subjects. Will be mailed tree to any address on 11pplic ation, 

lllUNN &; CtI., Publishers SCientific American. 
3fH Uroadway. N .. w \'orll. 

THE ELEOTRIO STORAGE BATTERY CO. 
SOLE MANUFACTURERS OF 

THE CHLORIDE ACCUMULATOR. 
Elements of all sloes, from 100 up to 10.000 watt-hours capaCity each 

CEN'rRAJ. S'r."TION INSTALL.-\TIONS. 

Electric Launch ��u�W':��i�?�fi��aPfdJ;���ograph, Surgical, 
DREXEL BUILDING, PHILADELPHIA. PA. -------------------------- --------------

ELECTRICITY * IN * MINING. 
ElectrIc Locomotives, D�lIls. Hoists, Pumps. etc. Elect�ical Transmission of PDwer over 

Lonll' Distances. Highest Awarosatthe World's Fair. Write for our Illustrated Folder. 
G-EN"m�.a.lI EX.ECT�ZC C���.a.N"''Y. 

PRINClPAL SALES OFFIOES. 
U Broad Street ............................... New York. I 620 Atlantic Avenue ..... . ............... Boston, Mass. 
t�ft't�JJ5la��r��:::::::::::::::::tit«O����i.� 0 Wt-McM�r;

e
itreet::::·:::::::::::::·Ph�L"i>'::�llii�:: Equitable Building ........ .................. Atlant ... G&. I 1lI3S F Street, N. W • . . . . .... . . . . . . . . . . .  Washlngton. D. C. 

Ib First Street .... . .................. San FranCiSCO, cal. I Maoonlc Temple .............................. DenveI. Col. 
All bu.lne •• outBide the U. S. tranaaeted by Thomeon-Houston InternatlObal Electric Co. "Broad St. New York 

© 1893 SCIENTIFIC AMERICAN. INC 

The most't1nportmlt l';w)illceri1!l) lrorlis, ).!echanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SlTPPLEl\fENT. 

Price for the SUJ:>PI .. EMENT for the United States, 
Canada., and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AM lCRICAN and one copy of 'the SUPPLE­
MENT. bOl..h mailed for one year to one address for $7.00. 
8inglecopies.l0 cents. Address and remit by postal order. 
express money order. or cbeck. 

lllllNN &; ()()_ ;UH Ih·ondwny. Nt'w VOI·I<. 

�uitdhtg �dition. 
THE SCIENTIFIC AMERICAN ARCHI T ECTS' �N!' 

BUILDERS' EJJITION is issued monthly. $2.50 a year. 
Single copies. 25 cents. Thirty-two large quarto pages., 
forming a large and splendid MRg'azine of Architecture. 
richly adorned with eifl)a1if 'JJiares in colors, and with 
other fine engravings i illustrating the most interestinJ{ 
examples of modern architectural construction and 
a11ied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi­
dences, city and country including those of very mOd­
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations., »Itimated Cost. etc. 

The elegance and cheapness of this magnifIcent work 
have won for it the IJnrgest Ci ]'cu1ntion of any 
Archit.ectural publication in tbe world. Sold by all news­
dealers. $2.50 a year. Remit to 

llIUNN &; CO., Publishers. 
361 Broadway. Kew York. 

PRINTING INKS. 
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