










I U!Oi i f�e Pa�e, each insel'tioll _ .. ..  ,:)  cent� n line. 
JhteJi PIU,t'C, each iu",el'tioll .. .. ..  $1 .00 �l l i lle. 

IAbout eight words to a line. )  
fiJnqravinq8 may head advertisements a t  the same rate 

per line, by measurement, as tlu! letter presh o Adver­
tisements must be recei1Jed at publicatWn office a" early 
as Th,ursday mominq to appear in next issue. 
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STAR HACK SAW 

'Phis Saw is very much harder than a file, and will 
cut Iron and Steel almost. as readily as wood. One 
saw will cut off a bar of half-inch round iron eighty 
times or a bar of untempered steel forty times. It 
cuts ten times as fast as a file, and at one· tenth the 
cost. As it cuts everything, it will do most of the 
sawing required about a house, shop or farm. 

The Frame is made of Steel. polished and Nickel 
Plated and will face the saw in four different direc­
tions. ' Frame and 12 Saws sent. by mail on receipt of 
$1.50. Hardware dealers will furnish them at. the 
same price. All genuine goods are marked with a 
Star, and bear our name- . 

Mi l lers Fal ls Co. ,  
7 4  Chambers St. , New Vorl( &C O LU M B I A B I CYC LES 

Ne� ��tra!�(� Cp!�� !�l:gUe, 
giving- ful1 descrivtion of these ma­
chines. sent for 3 cent stamp. 

'l' II E  P O P E  Ill' F'H CO • •  
597 Washington St. , Boston, Ma�s. 

FOSS I L  M EAL C O M P O S IT I O N , The I.('a d i n g  Non·Cond ucting Covering 
FOR BOILERS, PIPES, ETC. 

With % to � incb thickness it radiates less heat than 
any other covering does with 2 inches. 

Weigh� very ligbt, is very durable, fireproof, and is 
easi ly applied. Sold in a dry state by the pound. 

FOSSI L M EA L  CO . , 48 Cedar St., New York. 

Ititutifi t �tUtri tltu. 
N E W  YO R K B E L  T I N C A N D P AC K I N C C O M P ' Y .  T h e " M O N I TO R . "  Best Boiler Feeder 

in the world. 
The OIclest and J,al'!I"eot Mannfactul'ers of the Original 

8 <> L I D  'V U L O .A. N" I T ::E;I  
E M E R Y W H E E L S . I 

• .\ 1 1 othp)· kiuds Im itation", aud Inferiol�. Our name is stamped in full upon aU our II standard BEI?I'INO, PA(:KIN(;, and HOSE. Address , 

si�'!ltl�hoIR Wo�
o
Je';.�u����Y�� 

Tables of Yields, Prices, Proftts� 
and General StatistiCS. Address 

AnlERlCAN .MA.NUF'G CjO.] 
Waynesboro, Pa. 

l'A'I'ENT 
J AC K E T  K E TT L E S ,  

Plain or Porcelain Lined. Tested t o  100 lb. 
pressure. Send for l ... ists. 

614 and ift�!�k�i Wt���i��?phia, Pa. 

THE POOLEY 
ROTARY STEAM ENG INE .  

This engine is designed for all purposes where the use 
of steaDl power is desired. It is s:mple, compact. and 
durable in construction ; quick, positive, and powerful 
in its action. Address 

W. C. POO],EY, Lonisville, Ky. 

BOGARDUS' PA TENT UNIVERSAL ECCEN. 

A utomatic Engines. 30 to 300 HorKe' POll'e)·. 
Throttling Engines, 4 I .. 1 00 Horse Powel·. 

Over 45 0 Engines and 1 0,000 
Horse Power now in use. 

Send for Illustrated Circular and Reference List, and 

AS K O U R  PR C ES !  
The Westinghouse Machine Co. , 

P I T TS B U R C ,  PA. 
Address, i f  more �94 Liberty St., NIOW YORK, 
convenient, our H South Canal St., CHICAGO, 
Branch Ofllces : 401 Elm St ., DALLAS, TEXAS. 

ICE MACH I N ES 
Of all sizes, from 

1 0  l b. per Hou r to 
50 Tons per Day 

Binary AbsQfDtion System, 
ECONOMICAL. 

SIMPI.E. REI.IABI.E. 
Send for (;irculars. 

Delamater Iron Works. 
16 Cort landt St., ' 

NEW YORK, U. S. A. 

A I' �; W  I . nf'I'I N (; A N I) NON, 
1 . 1  "'I' I N G  I N J E(:'I'Olt. 

Gl'eatest Range 
yet obtained . Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

.4.. ] "' 0  Pa l ent· 

E J E CT O RS 
OR 

Wa1er Elevators, 
For Conveying 

Water and LiquId. 
Putt'ut  Ollerlil, 1 .. 1 1 -

brleutor�, eU-, 
:N" .A.".1':F.I:.A.N" db :X:>:R.EYFUS. 

-"eud for catalogue. 9 2  & 94 L i berty St. , New y� 
H A RTFO R D  

STEAM BOI LER 
Inspeotion & Insuranoe 

C O M P A N Y .  
II' . IL F It A N IU, I N . V .  P rcs' t .  J ,  M ,  HJ.1�N. Pres't. 

J ,  B. P I E RCE .  Sec' y ,  
.£ >., .... QI) = � t:: = -a IV 'c... 'Q == C':S � Q) E = ex: 0 !l: 

� 0... 0 � 
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G AS E N G I N E S, 
�hnple. Substantial, Safe, Economical. 

PO W E R  DETERllHNEO H Y  AC'I'UAL TEST. 
Call and see them,· or for circulars and prices address 

THE CON TIN ENTAL GAS E N GINE CO., 
No. 231 BROADWAY, NEW YORK. 

F. Brown's Patent 
FRICTION 
CLUTCH. 

I � TRIC MILLS-For grinding Bones, Ores, Sand) Old 
Crucibles, Fire Clay G:uan( )�, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, TilE HIE II IC1\N ImL!. 'l'ELEPHO : n; (:O�JI>.' N \" Spices, Colfee, Coeoanut., Flaxseed, Asbestos, Mica, 

W. H. FOHBES, W. R. DRIV ER, TRIW. N. VA IL, etc., and w1!-atever �anno� be ground by oth�r mdls, 

SPEAK I N G  TELEPH O N ES .  -------- -- -- -- - -

Itl UISICAL and other Wonders lourlmmenMe CATALOHUE OfF REEl 
President. 'J.1reas,vrer. Gen. Manager. t6'l'iJoW.P�Wl5'M:§6w;e:�cc����r toa11Jk�ck1(fGlif: Alexander Graham Bell 's patent of March 7, 1876, DUS corner of White and Elm Sts., New York. 

IS  WORTH SEND ING  FOR 
HARBACH ORGAN I NA CO .Phi la. Pa 

owned by this company, covers every form of apparatus. I 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words �poken. and which articu l a-

¥g�
s 
cr;��rii��i�:e� �f W����tst:::8t::gir ��. t�;c�TtC���:i 

have decided this to be the true meaning' of hiR claim ; 
the validity of the patent has been sustaIned in the Cir­
cuit on final bearing in a contested case, and many in­
junctions and final decrees have been obtained on them. 

This cOffi1?any also owns and controls all the other 
telephonic Inventions of Bell, Edison, Berliner, Gray, 
Blak e .  Phelps, Watson . and others. 
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can be procnred directly t)r through the authorized 
agents of the comoa.ny. 

A l l  telephones obtained except from this company, or 
its authorized licensees. are infringements, and the 
m

f:i�:m'it1\�S��s't�eJ�u��� ���lig�ti���d against. 
Address all communications to the 

AMERICAN BEI,L 'l'EI,EPHONE COMPANY, 9!i Mill, Street, Boston. M aos. 
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---==---o;r-o--o-:I?'-·-E-,-S--:I?'--.A.-o;r--E-N"-T---- I 
Asbestos Lined Removable Covering, �I 
Made of Felt and Asbestos. For 
use on STEAM BOILERS and .... 
PIPES, Refrigerators, Meat -=--� , 
Cars, Ice Houses , and HOT and 
C:1��r��:-�fIRA����il l-:.��jllE�f?l[dd'().�

ny one. 
419 & 421 lSth :-01.,  New York. 

A Ho-\ 
ASDES'I'OS BlJ 

Made of strictly pnre Asbestos. H. W. JOHNS M'F'G CO. ,  
87 M a i d e n  L a n e ,  N ew Y o r k ,  

"' '''�$l�'i'u", " i.,I(IIJ J'ir -�N'""�1'8j R1U)F' 
PAIN'I'IS, ROOFING, STEA IU PIPE AND BOlI,E lt COVERINHS FIREI'ROOF COA'I'INGS, ' 

C.EM E N 'l'S, E'l'(J. 
Descriptive price lists and samples free. 

ROO FI N e. 
h'or steep or flat roofs. Applled by ordinary workmen at one,third the COst of tin. Circulars and samples free A g�nj:" Wanted. T. NEW. M .Jobn !ltreet, New York: 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and supply at  short notice and lowest rates, Stone and Ore Crushers con­

tainin,g the invention described in Letters Patent. issued to Eli W. Blake. June 15th. 1858, togeth­
er with NEW A ND V .AJ�r··ABJ JE IMPHOVJi:M K�TS, for which Letters Patent were granted May 11th 
and J uly 20th, 1800. to Yl r. S. L. Marsden A ll Crushers supplied by us are eonstructed under 
the superintendence of Mr. Marsden, who, for the past fiftef'll years, has bef;'n connected with II , th.e manufact.ure nf- Blake Crushers in this country tlnd Eng"land. 

.FARltF:L  FOUN D R Y  ANn lUA( jHlNI: ( 10 •. ll'l n n u t·r", .. � A ll!!!1o n i n ,  (�on n.  
COPEJ,A N D  & U A (J O N ,  Agent", N e w  ¥ol·k. 

------- ---�-------.-

W M .  A. DARI U S .  
PRO V I D ENCE, R. I.  (I' A IU� STREET). 

Slxminutes walk \Vest from station . 
Ol'jarillal aud Only bui ld.' "  of the 

H A IUn�-tORlj l�� I�NGINE 
Wirh Harris' Patented Improvemenl8, 

f .. om 10 10 1,000 H. P. 
---�. --------------

Print Your Own Gards L:�:!�, 
with our $3 Prlntirt,: Pre... Larger sizes 
for circulate, etc. ,  $8 to $75. For young 
or old.  busine�s or pleal!1uI'f". Everything 
easy, pri.nted d i rections. Send two at.amps 
for CataJogue of Presses, Type, Cards, 
the factory. Kelsey '" Co. ,  Meriden , Ct.  
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Jtittdifit �mtritau 
FO"lt l lS83. 

'l'he Most POl' ilIaI' Seiell t i lic l'aIIC)' in the lforld. 
A M E R I CA N STEAM DAU D E  C O . , 

Useflll .ln lorl'.'ation and 'I'ables 01) St,!am and On ly $3.'l0 a Year, i nc l ud ing poslnge. 
"\-Vater for EngIneers and others contaIned In Blake's � . )  o . . 1 

St G C 
new illustrated catalogue of steam pumps ana pumping i �} - NnmbcJ's u. ¥ enl'. 

Weel< ly. 

rIgma eam' auge 0 . •  en&��:i'?�1�Il':Ri���e&.J50gi
§Hrt�M�e�t., ���

r
��rk. . Bus. EHta h. in i801. 'rh i M ,,'ide ly ch'cIl i a t ed and splendidly l11ustrated 

paper is published weekly. }!]very number contains six� 
teen pageR of useful information, and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering 'Yorks, Steam Machinery. 
Xew Inventions, Novelties in Mechanics, Manufactures, 

Incorporated in 1854. 
Sole Manufacturers of the 
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P J�A NIIU E 'l'ER AND � ,  Al\-n:mICAN a popular re�lvme of the best scientific in .. 
P A NTOCRA PH Decorating, etc. For 1883 eighty-eight-page iIlns- : formation of the day ; and It is the aim of the publishers -.r • trated ���O"�l�()�U,f�cU:�fA�l��/����E'�-�een� ���r:�, ' to present it in an attractive form, avoiding as much as 36 Chardon St., _ _ ___ __ possible abstruse terms. To every intelligent mind. 
BOSTON, MASS. Leffe l Water Whee ls this journal alfords a constant supply of instructive 

'$end for New I�1���r�i;1rsic;t�\�'�e�t.ft.Ine this paper. , reading. It is promotive of knowledge and progress in 
.E. BUR'!' PHILLIPS, '!'reas. H. K. MOORE, Supt. j With Important ImpI'OV�nltmt!'\. every community where it circulates. 
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Transits, LevelR, Compasses, i 
Chains, Tapes. ! JAMES LEFFEL & CO. , 

Springfield, Ohio. DRA WINe INSTRUMENTS. I 
Separate and in cases. Seal�s, ! 110 l,iberlY St., N. Y. City. 
Angles, Curves, T�squares, Ttliel'o" - -- --- -- -
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"fOP".' Telescope ,', Opera and I VOLN EY W .  M A SON & CO • .  li��i.o?1Ias��,�1 �0�gUl�i��t"8�"; I FRICTION PULLEYS CLUTCHES and ELEVATORS l'om�.rer8, POelf-reglstering Ther- , !  : 
P
dlometers, Rygrometer� HYdrome.ters, Ai .. lllet.t·rs, PROVIDENCE, It. T. edometers,Odometers, �h�mkorff( 'oils, Batteries, Mag­nets, etc. Send for and speCIfy (S A -catalogue), 192 pages. 
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or Canada, on receipt of • hl'ef� c1o l lal'!'j nlld hl'ellty 
ef'lI ts by the publishers j six months, $1.60 ; three 
months, $1.00. 

(J l ubs.-Onc extl'a COJ,y of the S C I E KTI]'IO AMERI .. 
(' A N will be supplied g-ratis jO'l. e1)ery cl'l1b oj five s1.lbscribers 
at $t20 each i additional copies at same proportionate 
rate. 

One coVy of the S C I ENTIFIC A"M F,RICAN and one copy 
of the S(,I1�:\ TIl!'IC A:i\IERICAN SU PPLEl\mN'l� will be sent 
for one year, postage prepaid ,  to any subscriber in the ��i�t�l�i����. Ol' l�.:ll\"' ''''n ,?� r ' ''- '' _ T �  ".n:< "'o:>f)owaotlMS by 

The safest way to remit is by Postal Order. Draft, or Express. M oney carefully placed inside of envelopes. securely se�led! and correctly addressed, seldom goes astray, but lS at the seuder's  risk. Address all letters and make aU orders, drafts, etc. , payable to 
::D..I.CUNN &; CO., 

26 1 B roadway, N ew York. 
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tratd Oatalogue 
of 195 pages sent 
on application. 

-ALSO­
Sample Book. of Drawing Papers. 

l one year. This includes postage, which we pay. Remit by postal order or draft to order of 

=::-__________________ ---===- / MUNN & CO., 261 Broadway, New York. 
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