
�t\l1rrU$lemrn1$. ------
Inside Pnge. en.ch iU!'IIertioll .... - ,,:; cent!l a line. 
Und, l>n!rt�. cneh illJilf., ..... ·ti�Hl - ,. _ $1.00 a line. (About eight words to a line.) liJngravinfPJ may head adver tisements at the same rate 

per tine, b1j measurement, as the letter lYress, Adver
tisements must be received' at publicatiOn Qffice as early 
as Thursday morning to appear in next issue, 

M'F'G OPTICIANS. 
SCientific Novelties. 

POPULAR AND l'ERFECTED 
OPTICAL, METEOROLOGICAL, 

MATHEMATICAL, ELECTRICAL, &. 
ENGINEERING INSTRUMENT�, 

FOR PROFESSIONAl. AND 
AMATEUR'S USE. 

Microscopes, TelescopeliJ, Ba
rometers, Pedometers. Field ant} Drnwina In
stntment8� Compasses, Tape llea8ures.t.Batte'ries� Magnets",tc" Send for and specify 192..page ("A·catalogue� 

eibert Cylinder Oil Cup Co., 
Sole Manufacturers of on Cups for IJocolno

.Jr�"''''fij lives, llIarine and Stn
<lII!L ....... -._- ·tionary Engine Cylin-

THE RIDER HOT A�R 
COMPRESSION 

Engine, 
it is re<t�ired to raise lyof water. 

[SEPTEMBER 15, 1883. 
CET THE BEST AND CHEAPEST. 

Silver Finish. 

��������,� , ��,="--",j",,. A. F' AY &. co." 
J. A.. PA."Y � COo. (CincinntLt� Ohio� U. S . .A.. ... Jb:elusive Agents and I�'OoTters for the United statea, of the 

CELEB:Ii1,ATED 
PERIN BAND SAW BLADES, 

Wa.rranted super'ior to 'all othe'l"ll tn qtlfilit'll,fl,n. 
*"!1..1,f'-nifortnitll 0'1" tenJpe.,., and' general cruraiIluv .. > One. Perin. Sa:,.IJ ontw.e ars tht-ee ordinary &aws. 

" _., dfrs, nnder the �eibert and Gatespa:mts, with Sigh;; 1lII!-mciifl'o.pliO�' w"n",;mnY 

For city and country.ences where 
Slmp\e,F�onom Jfeetlve. 

No skill required to Mm it. We can refer to our cu stomers I)f eight years' standing. Send for catalogue. 
STEAM PUMPS 

Feed. 
TAKE NOTICE. 

The "Sight Feed" is 
���1"JiV;:J,��fi'sth�egg.'!Z,�an!ri United states arcuit Court, District of Massachusetts, Feb. 23, '82, All parties are h<lre by notlfied to desist the use, manufacture, or sale of 
��W�r��:C���l\ T��[�:��.pursue 
'l'he Seibert Uylinder 011 £\lP Uo., 

�,3 Oliver Street, Boston, Mass. 

TO INVENTORS 
AND MANUFACTURERS. 

52d ANNUAL EXHIBITION 
Of the A mericD,n InRtitute of the City of New York will open October 3,1883. Heavy machinery will be received 
f�:::M:: �:Ni��ci�q�ies�; :al�t: :��l�'a�pyr�:��;� secure proper space and clas9t1lcation. For blanks and information, address 

Henel'at Superintendent Alnel'lean Institute, New York City. 
NOTlUE to Users flf Steam Pnmps. We have received follO wing letter In regard to one of our No.5 "L" ($16) steam JetPum� elevatingll<llnch pipe of water �¥li'!lJs:� ����tFhifi��, 1883. 

VAN DUZEN & TIFT, cinCinnati, 0.: " Money could not buy the Jet of us unless another could be had. I would not give your NO.5 "L " fora $700'pump. equal distancE' to ra1�e. 
"N.,A. Litchlleld, Supt. Mich. Slate Co." We make Ten Sizes of these Pumps, Prices $7 to $75. Capacities 100 to 20,()()() gallons per hour. State for what purpose wanted and send for Catal?j,ue of" Pumps." " ,;£\A.»,'-!' "6<.a:JF • Q{�iQ4J:j. O. 

.. -,_ 'rnl:llbber�eeI8. t
y
s�s�te�n¥r�� �'ii':!r:. 

Ada. oks, Boxes, Baskets, Tables, and work of every kind In Mills, Ware· nouses, Stores, etc. Catalogue free. GEO" P. CLARK, Windsor Locks, Ct. 
IT PAYS to sell our Hand Rubber Stamps. Sam. ___ ;;;,;.;' __ pIe" free. FOLJAMBE & Co., Cleveland, O. 

DROP FORGINGS g� ��g� BEECHER 8< PECK, NEW HAVEN CONN. 

CORNELL UNIVERSITY. COURSES IN 
MECHANICAL ENCINEERINC, 

ELECTRICAL ENCINEERINC, 
CIVIL ENCINEERINC, 

AND ARCHITECTURE. 
ENTRANCE EXAMINATIONS BEGTN AT 9 

A.lll. JUNE lS and SEPT. lS, lSS3. 
For the Ul'TTVERSITY REGISTER, containing full statements regarding requirements for admi�io�courses of 

:\���n3%�e�c1�?i�l�rni!m�i�PI¥'�� Be olarships, 
TRE PREAlDENT of CORNELL UNIVERSITY, Ithaca, N.Y. 

SHEPARD'S UEI,EBRA'rED 
$60 

Screw Cutting Foot Lathe, 
Foot and Power Lathes, Drill Presses, Scrolls, Saw A ttachments� Chucks, Mandrels, Twist Drills, Dogs. Calipers. etc. Send for catalogue of outfits for amateurs or artisans. Address 

H. L. SIIEI'AIU) &; CO., 
3fi &843 West F'rontSt.,Cillci1tunti, O. 

ON THE PH Y SIC A L CONDITIONS under which' Coal was Formed.-A paper by !'rof. J. S. 
N e"""berrYi presenting facts to show that the \1 peat-bog" th�ory of t::le formation of coal Is the only pne to be acceptec1, v,nd tbat the recent conclusions of MM. Grand ""ury andl!'a;rol '"'' Incompatible with facts gaIned by observathn i,n the field.. Contained in SCIENTIFIC 
AMERI�AN SUPPLEMENT, Nl,. 3S3. Price 10 cents. To be had a tthis office and from all newsdealers. 

PEBFEC7' 
NEWSPAPER FILE 

CAIUMEYElt &; �A'YER, 
19 Dey St., New York. 

R[il:i���d��it�S\.fr� p��psf:�p�·��. ?����r:g 

� WA R E, X�o���¥w�n����,.sl:��i':,� 

t!!i r,eturns from steam heating appa .. ratus without the use of tanks or , t aps. Combined Pumps and Boil-
, 

R. R. lines. 
South Bend, Indiana. SMITH; VAILE & CO., , - '  Dayton, o. 

SPECIALTIES: " '" '" i;lend for descriptive, cataJogue. 1941�§�Lq�t�h!��D�SES, Horizontal' St,�am 'Engines, 
AND GEAR CUTTING For be�t Antomatle Unt-oft'or 

, ' "  • PlaIn Slide 'alve of Sn-PRICES REASONABLE. perlor Design, 
Uomplete In Every Respeet, ADDRESS 

A PRACTJCAL SUCl'ESS. 
VAN DUZEN'S PAT, LOOSE PULLEY OILER. 

Thousands in satIsfactory everyday.use. Entire reUability and con� sta�cy de�oDStrated in a two years' te'st by (would be) Eastern skeptics. 
�;;����le�r��fg��ge�a�:ff�g� our H Catalogue No. 55." 

ATLASVt,'k�E 
VAN DUZEN & TIFT, CinCinnati, O. 

�ljj DIANAPOLIS,IND., U. s. A. 
lIUNUFAO:ttrBEBB OF 

STEAM ENOI'HES 
AD BOILERS. 'k . ..... l·FIRE -ANo-- VERMIN'1-+. 'PROOF 

ENGINES and BOILERS IN STOCK for IMMEDIATE , Sample and Oircular Free by IfIall 
n. S. MINERAL WOOL co;, 22 Courtlandt'i, N. Y. " aLAWii5 .. tc�.L'tt:: NCr:: " tiOCK 

Patented Novelllber lS. lS7'9. 
B R E;tt\ K E R • EI 0 IT' 1Q1�11('i!Jl'TIlEANO CLAY RETORTS AL_ SHAPES, Ii Ilil\jL:.� !QJU�\�Y�\. -" BORGNER & O'BRIEN .:::: For Macadam Ron(1 making, Ballasting of Railroads. CrushinA' Ores, use of Iron Furnaces, -etc. 'Rapid;y supersedin� our olaer Styles of Blake Crusher on account of Its superior strengt?!, e1fi� enlJlJiand sinnplicity. Adopted by important Railway and Mining Corporations, Cities, and TOWns.' Firs 9.- Medals of Superiority awarded by American Institute,1879and 1880. 

23 'CE ST. ABOVE RACE, PHILADELPHIA 

llTJAI\E CltUSHEH. CO •• Sole MakeI'll, �ew Haven, Conn. G. A. GRAY, Jr. & CO., 
ASTIGMA'l'ISM AND OPTHALMOME-try.-A lecture by M. Gav-arret, explaining the methods that are, used to determlne.the .astigmatism of the living 
Ifi�1sr�a�e���if:etv��':u{��cg�t!�eedy�h�]=��I� 
AMlORiCAN SUPPLEMENT, No. 3S3. Price 10 cents. To be had at this offine .and .from all newsdealers. 

S'lBB'S 
C.lebrated Original BALTIMORE 

FIltE·PLAOE HEATERS 
To wa.rm upper and lower room,. The hafldsome8t, most economiCAl 

Co&l �tOYBB in the world. B. C. BIBB & SON 
Foundry, Oftlee and Saiesro")ms, 39 and 41 Light. Street, 

Ualthnore. Md. l\IAr..BLEIZED SLATE MANTELS. WBencl/or Of'rcula'"5. 

� �lv�8�e81i;1Jii�hd�f;�atge t�t, ��ff� s:�ca 
0> lIuller in the world. 

Z H��l�a�l:l S��u��fi�r8h��r:����f �!�;,n;� hand for immediate delivery. 
10 Barclay St., N. Y. City. 

STEMWINOING ;��i��tIF�rLO;!y Till, Desk, Drawel', or Clonet. OWner 
j}Wz�=:��i� lle� :q�iI1yo:o�ib� ��:i:::: Security unrivafed. Simple, durable, nickel pIa t,ed. Send $2.50 for sample by mail, or stampfor Iflustrated LIst of Locks,.TllIs, and Padlocks. D. K. MllJer Lock Co.,.,rhila., Pa. 

Lathes, Planers, Dr!lls, Shapers, ete. ILLUSTRATED CATALOGUE ON APPLICATION. �AD engine that works without ) - Boiler. Always ready to be star ed 
,. ",:." ' alld�tx�':N� 'i;ll�t���l,lrer. 

- ,  , �' , CONVENlJo;NCE. Burns common Gaa and Air. No ' . 
.,,,,c:J � . �t�a�af�e��b nOe;\��esin��r:��:: f f 1 1 1 1  III , Almost no a.ttendance. 

'l'HE NEW OT'l'O SlLE�'l' G.\S ENGINE. 
Useful for all wo.-k of small stationary steam enine. 
��i1i�lm�'fJ:5h�:if.�:c!.!Ji�bI��f;Jt�I,f.IJhllf.' Pa. A. C. lllnuninji, 28 Dey St., New York, Agent. 

ERICSSON'S 
New Caloric 

Pumping Engine, 
:FOR 

]h vrllinrs & UonntrySeats 

���),';.n! X��fu1�\� la��i 
IIrlamater Iron Works, 

c. H, Delamater & Co., Proprietors, 
16 COl'tlnndt Street, 

New York, U.�. A. 
SOU'I'HWARK FOUNDRY & DIAUHIVE UODIPANY, 

430 Washington Avenne, Philadelphia, 

Engineers & Machinists, 
Blowing Engines and Hydraulic lIIachinery. Sole makers of the 

PoI'ter·AlIlln !ntomatie Unt·Oft' Steam Engine. 

$5 to $20 per day at home. Samples worth $5Iree, Address STINSON"" Co., Portland, Me. 
nOOKWUTER ENGINE. 

Compact, ,Substantial, Economical. and easily managed: guaranteed to work well and give full power claimed. Engine and 

Iron and Brass Working 
MACHINERY, 

42 EAST 8th STREET, CINCINNATI, OHIO, 

E�Ui���;�c':,m,�re��j,tn�lj����r�:rlb�"o��:�g W�ll burn wood six feet long, coal, straw, and corn� stalks. Send for Price List and Catalogue H A 2." 
B. W. PAYNE &; SON",. 

Box 1207'. Corning, N. Y. 

PATENT QUJCK 
Adjustable Stro((e 

SHAPERS 
Uan be Uhanged while In DIotlon. 

, E. GOULD & E1IERHARDT, 
No. 111 N. J. R. R. Ave., 

NEWARK, N. J. :r���� w���t���Cl�ri¥Ke Gpo� 
�riii'��SIIlP01YER . . . . . . ,,$�MlOO PAT EN T S 4� ........ 280 00 �:: :: :::'::::�� I • 
prPut on cars at Springfield, 0.' . MEl:lSRS. MUNN & CO" in connection W�h the pub. JAMES LEFlf'EL & CO" IIcatlOn of the i:'CIEN'I'I'FW AMI£RICAN contlllae, to ex-
or 110 Liberty �f..r,*rwe�:?:�IO, amine Improvements, and to act as Solicitors of Patents 

--'------------:� for Inventors. 
THE MANCHESTER SHIP CANAL,- In this line of business they have had thirty-eigld General description of a proposed scheme to construct a 

years' eXperience, and now have ttrwiqudled facilities for ·whilp claOllCkasl 'tr"or
llla l' tshe ethMeewr�etYe 'r_altevReUlntcoor llne' atrOlyM1, atsn Cphree"steenr, , th � " the preparation. of Patent Drawings, Specifications, and 

�l'.:��t a�ln� f�R��::� TI��s{'Jtig� ���k':ti��r��. I���� the prosecution ot'Applications for Patents in the 
�a,.��d iff ��i�!�I�Igt:!t!�C1.f r����:'E.i'J'dIj:�O!S�i United StIItes, Canada, and Foreign Countries. Messrs. 
newsdealers. MUlln & Co. also attend to the preparation of Caveats, 

Copyrights for Books. Lahels, Reissues, Assignments, 
and Reports on Infringements of Patents, AJI hugin,s. 
intrusted to them is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of cbarge, on application, COn· 
, tIIining full information a hout Patents and how to pro.. 

----"'7"'------------�---------'--------------'------ cure them'; directions concerning Labels, Copyrights. 

R,U,BBER BACK SQUARE ,PACK,ING' ' . Designs, Patents, Appeals, Reissues, InfringementS, As-
signments, Rejected Cases, Hints on the, Sale of Pa
tents, etc. 

BEST IN THE WORI,D. We also send, free Qf charge, a Synopsis of Foreign 
For Packing the Piston Rods and Valve Stems of Steam Engines and PUIllPS. Patent Laws, showing the cost and method of securing 

lrtE!���tfc �:�li1,t�:e1!���:iil���.:tih��U�iti��1it�te��r��:ui�s��nb:,;o�eam-tight, and yet patents in all the principal countries of the world. 
cre�8bl�1k\g: f.n:.t�I�Ie�80'f about 20 feet,and ()f dl sizes �m i4 to 2 inohes square. 

lJIllNN & CU., Solicitors of Patents, 

. NIiW 
JOD H. OBBmvu, �. 

261 Broadway, New York. 
YORK BELTINC APACKINC CO.; BRANCH OFFICB - Corner of F and 7th S�ets • 

No •• 13 &. I G Park Row, 0pp. Astor House, New York. Washington, D, O. 
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