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The above are char2es per a.gate hne-about eillht 

words per line. 'rhis notice shows the width of the line, 
and is set in agate type. Hug-ravings may head adver­
tisements at the same rate per R2ate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn. 
Ing to appear in next issne. 

Both the Frames and Blades of our Star Hack 
Saws are now as perfect as· human skill can make 
them. Tile Frame i s  steel. polished and Nickel 
p}ated, and will hold all blades from 3 to 12 iq.ches, 
and face them in four directions. With the extra 
clamp. as seen in the cut. all broken blades can be 
used. These Saws have a file temper, and one five 
cent Blade will cut iron or soft steel steadily for 
several hours. doing more work than a dollar's 
worth of files. 
PrIce of No. 6Frame . ........ " ..... , ......... $100 

.. .. C lamp." ." ." " .. " , .. . ," " ',"', .. 0 10 
" .. Blades per doz. 550 60c 65c 70c 85c 95c $1 05 

Inches long . . . , ........... 6 7 8 9 10 11 12 
Frame, Blades or Clamp, sent by mail pre paid on 

receipt oflrice. Also tor sale by all Hardware 
Dealers. II goods bearing our name are fully 
warranted. MILLERS FALLS CO" 

93 Reade Ne"W York. 

STEEL B.A.LLS. 

W 8 BU RNS PROP' The Largest Manufacturers of Mechanical Rubber Goods in the World. I PackiniB�iing,H�;�M�s�M;iti'ng, etc. ' -TH�-AM-�n-I� A-1 D-�tt-T�-t� -P H�-I� -� � S6 WARREN STR".ET, NEW YORK. 
• 

Chicago. San Francbeo. Portland, Oregon. Bo .. ton, Maaa. 
-------------- ------------------,-------------------------
THE MODERN ICE YACHT. - BY 
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stnIction of the fastest and best kinds of iL'e Yachts of 
the latest, must approved forms. Illustrated with en· 
gravings dra wn to scale. showing the form, poSition, 
and arranlnlm ent of all tbe parts. Contained In SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 6�4. Price 10 
cents. To be had at this office and of IIJl newsdealers. 

JENKINS' AUTOMATIC AIR VALVE 
&:nQ o�

o �:� �:: ���ee:!&g� 
an expansible elastic plup: of 
Jenkins Packing, made spectal­
ly for the purpose, thus insur .. 
ing a perfect seat. 
FinisfieWc.:sNrc��1 ��:�:d, $7.50 
Drip Cups for same, - - 2.00 

JENKINS BUOS •• 71 John St., N. Y.; 105MUk St" 
Boston; 21 North 5tb St" PbUa.; 54 Dearborn St.,Chicago. 

THERMO-MAGNETIC GE NERATOR 

95 MILK ST., BOSTON, MASS. 
This Company owns th e Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876. No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in· 
fringes the right secured to this Company 
by the above patents. and renders each 
individual user of telephones not furnish· 
ed by it or its 1icensees responsible for such 
unlawful use, and all the consequence� 
thereof, and liable to suit thE'refor. 

ERIE ENGINE WORKS .W����;A����'ii,�R�/' STAlIONARy-PORTABlE-AGRICUL.TURAL - E NGlf"-lE: S STATJONAR'v -I='ORTAB LE -VEATIC,AL. - eo Il-E: R 5 Scientific Bill Catalogue 
RECENTLY PUBI,ISHED. 

and Motor.-Descriptlon of an l1pparatus devised by 
tf.r.;Wi�����':V��i��r����t,g�:,�ra:I::.�:�e�h."��t,�)� JA�ES B. EADS.;-A.t:r ACC<;>UNT .OF 
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3i'fr��:�t �(�M:&;�, WYl?g� .For A uti-Friction Bearings, of mailed tree to any address on application.. Best Cast Steel. Hardened. MUNN & CO •• PUblishers Scientific AmerIcan. 

version than tbat of an ordinary:iynamo. With o fig. 1 tbe htl' and labors <?f !hlS emment e!'gmeer. Wlth a 
ures. Contained in SCIENTIFIC AMERICAN SUPPLE- por�ralt. ContB;�ned In.SCIF.XTIFIC AM Ji .. RICAN SUPPLE­
MENT, No. 633. Price 10 cents. Tobehad atthisoffice ME�T. No. :i9_. Pnce 10 cents. To be bad at this 
and from ail Dewsdealers. Office and from all newsdealers. 

f����tc:,·2T:.d
diflci����.8\o" ... from i 

361 B,·oadwny. New yo.·k. 
In quality and density of metal. ___ .cc,_ CCCCCCC ----.,-

In uniformity of temper. ,md in ac- STEAM ENGINES curacy and nicety of finish warrant .. 1 
ed unequaled. ! 
t
� Samples and prices an applica- ' 

Simand's Roiling-Machine Co.,Flt.hbur3',M ... ,,: I 
ICE-BOATS - THEIR CONSTRUCTION 
and manF.;{ement.. With working dra wings, d�tai" . and 
���8C;;��tiJ:. f'Vfew:g{Ifu:nl.:gvi�feJ�g::fii=gga� 
us d on the Hudson river In winter. By H. A. Horsfall, 
lILliJ. Contained in SCIF.NTIFIC AMEllICAN SUPPLE­
lUENT,1. The same number also contains the mles and 

l1pright and Horizontal, 
Stationary, 

Portable and Semi-Portable, 
S to 18 Ho ..... Power. 

Dlustrated PampbletFree. Addle81 
AMES LEFFEL &. CO. 

SPRINGFIELD. OHIO, 
or 110 Llherty S'-. NewToN 

regulations for the formation of Ice-boat clubs. the san.. INVENTORS and others desirin.l new articlesmanufac­Ing and management of ice-boats. Price 10 cents. : tured and introduced, address P. O. Box 86, Cleveland, O. 

THE KODAK CAMERA GUILD It, GARRISON Makes 100 In"tanlaneous :EI�C>C>�x.Y1'll'. 1'11'. Y •• U. s . .4.. 
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aC�� ; Pumps, Vacuum Apparatus, etc. 

be u�ed indoors. 
ofL .. bor 

,1-"O'pera1cor can finish or 
tory 
Morocco coveled Ca4' 

mera,in h a n d so m e  
s o l e-l e a t h e r  case, 
loaded 10rl00 pictures, 

see SOL AM., Sepi.15. '88. 
Price. $:la.OO. Relo';'ding. $�.oo. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. 115 Oxford St., London. 

Send for copy of Kodak Primer with Kodak Plwtowaph. 

LEAD SMELTING.-A FULL DESCRIP­
tu���&�i� �1'h� �:�'}.l.e;rn�ioc��n��in'!lII�Wc?1���I<i 

-------,----_._---

SAWS Wanted 50.000 Sawyers SAWS a n d  I",umbermen t o  
send us their full address for a copy of Em. A erson's or Book of !'!A We. We are first A 
to introduce NATURAJ .. GAS for heating and 

ALLE _-__ 13:.) CASTINGS F� SP_ECIAL ERNS - �DruUN y,CO.J FINE T1N"iNGJApA - pl';l,T __ G' 

� - ==�ABl AND FIN[ GRAY IRON ALSO STEEL 

AS J,.'" u; C FINISHING NN1N G -THOr.! LEHIGH AVE il< AMERiCAN 5T PHllA '-�� 
W

temperin2 SawlI with wonderful e1fect uP.
w on iljlproving their quality and tougbness, ..... � "=" 

S ei\�j�'lS"B!�:�ft��:� ���(ltd')f S J ,itutif1, imtticau 
WELLS BROS. & CO. £STABLISH� 1!!l46. 

CREENFIELD, MASS. 
Manufacturers 0 

Screw CUUla. Mnehlneryand 
T:;l:- �i�:' TU:l�

t
A&�t-

tere 8D41 Nut Tap­
pert!. New Little 

Giant Screw 
Plate", 

&c., &c., &e. 
E�Ar.!rO���V�l� ----------------------

E.-STATE lllGHTS. For the Best 
oet in the World. SANITARY PLUMBING 
Webster Street, Oakland, California. 

The lIIost Popular Seieutlfle Paper in the World. 
Only 83.00 a Year, inch;d ;nlr Postage. Weekly. :i2 Numbers .. Year. 

Tbis 'Widely cil'culnred and splendidly lIlustrated 
paper Is published weekly. Every number contains six. 
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in MechaniCS, Manufuctlires, 
Chemlstry,l£lectricity, Telegraphy, Pbotography, Arcb1-
tecture, Agriculture. Horticulture, Natural History. etc. 
Complete List of <Patents each week. 

Tel'lus of Subscription.-One copy of the SCIEN. 
TIFIC A "ERICA N will be sent for. one yea1'-62 numbers­
postage prepaid. to any subscriber In the United States 
Or Canada. on receipt of ll11'ee d olln1'" by the pub­
IIsbers; six months, '1.50; three months, 'Loo. 

Clubs.-Special rates for several names, and to Post 
·Mutlll'lJ. Write for particulars. 

The safest way to remit Is by Postal Order. Draft, 0)' 
Express Money Order. Money carefuU,.. plnced in1!Jide 
of envelopes, securely sealed. and correct]yaddressed, 
seldom goes astray, but is at the sender'. risk. Ad. 
dress all letters and make al\ orders, drafts, etc., pay. 
abloto 

�UNN � CO., 
361 Broadway, New York. 

• 
AMEHICA.:\' SOPPLJ<:MENT, No. :i93. Price 10 cents. 
To be had at this office and from all newsdealers. 

Barnes' Foot·Power Machinery 
Complete outfits for Actual Worksnop 
Business. A customer says: U Consid. 
ering its capacity and the accuracy of 
your No. ( Lathe. [ do not see how it 
can be produced at such low cost, The velocipede foot .. power is simply ele. 
gant. I can turn steadily for a whole 
day, and at nigbt feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

P U L LEY S HAN C E R S PROGRESS MACH�NE "WORKS, 
FRICTION' CLUTCHES! 44 ���.�r.��: 'Y. 

T�EI 

W. }<'. & JOHN BARNES CO., 
1999 RUBY ST .. Rockford. 1II. -------

�TO BUSINESS MEN. 
The value of the SCIENTIFIC AMERICAN as an adver. 

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar jour nal 
now pub lis bed, It goes into all the States and Territo­
ries, and 1s read in all the principal libraries and reading 
rooms'of theworld. A business man wants something 
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advertises II the SCIENTIFIC AMERICAN. And dl not 

TRAMWAY, COMPRESSED A.IR.-DE· 
scription of a Tramway recently constructed between 
!1�g:����0��11e�
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steam. With 2 figures. Contained in S{,IEXTIFIC AMERl4' 
CAN SUPPLEMENT, No. 63'. Price 10 cents. To be 
had at tbis office and from al\ newsdealers. ,------

Scientific American Supplement. 
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This is a separate and distinct publication from 
THE SCIENTIFIC AMERICAN. but Is unllorm therewltb 
In size,every number containing sixteen large pages full 
of engravings, many of whlcb are taken from foreIgn 
papers, and accompanied with translated descriptions. 
THE SCIENTI1!'IG AM �RICAN SUI'PL"M"NT Is publisbed 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
al\ the prinCipal departments of Science and the 
Useful Arts, embracing Biology, GeclOIlY, MIneralogy, 
Natural History lieo"raphy, Archreolol(Y.Astronomy, 
Chemistry. ElectriCity, Light. Heat, �1echanical Engl. 
neering. Steam and Railway Engineering, )lining, 
Sblp Bullding, Marine Engineering, Photogrllphy. 
Tecbnology, Manufacturing IndustrieS, Sanitary En. 
gineering, AgricuJtur� Horticulture, DomestIc Econo. 
my, Biography, Medicine, etc. A vast am<Jllnt of fresh 
and valuable Information obtainable in no other pub. 
lication. selectin2 a Jist of publications in Wlucn yuu d.eCIde It is 
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culation thl\D. is allow .. 
}<'or rates see top of first colUmn of tbis page, or ad· 

dress' . 
MUNN &. CO .. Puhlisl,ers. 

361 Broadway. New York. 
------- ------------

Address J 011 N A, ROEBLING'S SONS, �1anufactur­
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveYIng power long distances. 
Send for circular. 

PATENTS. 
.\1 ESSRS, MUNN & co., in connection with the publi' 

cation of the SCIENTIFIC AIUERICAN. continue to ex­
amine improvements. and to act as Solicitors of Patents 
for Inventors. , .  
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preparatmn of Patent Drawin2s, Specifications. and.the 
prosecution of .A pplicationQ for Patents in tbe United 
States, Canada. and "Foreign Countries. l1essrs MUnn &; 
Co. also att.end tp the preparation of caveats, Copyrights 
for Books. LabelS. H.eissues ... \ssi2nments. and Report. 
�ge�l�iWb��-:'it ��rc'iY��re t&h b�J��fn��:'6��� 
reasonable terms 

A pamphlet sent free of cbarge, on applicatIon. con' 
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DeSigns, Patllntll, Appeals. Rr.issues. Infringements, As. 
.Ignments, Rejected Calles, Hints on tbe Sale of Pa-
�1! s;.C;; send. fru rrJ charge, a SynopSIS of }<'oreign Pa. 
tent Laws. showing the coot and method of secUring 
patents in all the prinCipal countries of the world. 

M1JNN '" UO., Solicitor .. of Pa'enlll, 
ll61 Broadway. New York. 

BRANCH OFl'ICJJ:S.-No. ti22 and 62( F Street, Pa­fl\fle Bulldlllll, _ 7th Street, WlllhinjltQn, D. C. 

ESTABLISHED HALF A CENTURY. 

UIJt!JlI'S J'-rIRE &BURGLAR 

SAFES 
UAVE MANY r4'TtD tL' PA'TE IMPRQVEMEN1S 
tiOT FOUND IN MAKES OTHER "a; . 
THAT WiLL WELL REPAY AN 
INVESTIGATION 
I3y,Tt\OSED��l�E TO SECURt 

T��R���lF11b.E 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

Tbe CUSHMAN Patent 
3 Pinion Geared Scroll ChuckS 
with their latest improvements 
are unexcelled. Made in all sizes 

2� inch to 12 Inch diameter, 
are sold by the trade all over 

world. 
\I a nufactured by 

Cusbmnn ehllck Co •• 
Hanford. Conn .  

T he  most important En{lineering Works, �lechanl.ms. 
and Manufactures at home and ab�Q&d are lI\ustrated 
and described In tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM. 
mUICAN and one copy of tbe SUPPLEMICNT, both maHed· 
for one year for '7.00. Single copies 10 cents. Address 
and remit by postal order, expreSB money order, or check, 

itlUNN & Co •• 361 Broadway. N. Y .. 
PUblishers SCIENTIFIC AMEItlCAN. 

• 

Building Edition. 

A N E W C A T A L 0 C U E THE SCIENTIFIC AMERICAN ARCHrrECTS' AND 
BUlLDERS' EDITION Is Issued monthly. '2.50 a year. --oF-- Single copies, 25 cents. Forty large quarto pages, equal VALUABLE PAPERS' I to about two hundred ordinary book pages; formlng a  

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent large and splendid Magaz;n" of A rcb; lecture. rich. 
free of charge to any address. Iy adorned with eleqant plam in col<Jrs and with other rn UNN & CII., 361 Brond' .... y. New York. fine engravings; illustrating the most'lnteresting ex. 

ALLIED amples of mudern Architectural Construction and 

��CI1INISTS'SUP � LATHESi/ .. ;; 
SENO 13 CENTS P C""IVCK5 "(OOL 

fOR ILLVSTRATEQ CATAlOG\JE'l../� '-.,.r ...... \,.�'SCR(W<; 
M 0 NTGOM£RY &(0 lOS F �l rON ST NY J' Q«.\ cA�lprRs {T� 

allIed subjects. 
A special feature is the presentation In each number 

of a variety of the latt'st and beSt plans for private resl. 
dence. •• city and country, including tbo"" of very mod. 
erate cost as wen as the more expensive. Drawings tn 
perspective and In color are given, togetber wltb full 
Plans. SpeCifications, Sheets of Details, Estimates, etc. 

-�---------------�---------------------------

The elegance and cheapness of this lD,*nlficent work 
have won for It the Largest Cll'culalion of any 
Arch1<ecmral publication In the world. Sold by all 
newSdealers, '2.50 a year. Remltto 

F U R N A C E Bollen of Every 
• Det!Cr1ptloD. 

IDE Automatic Env:ines. Trncllon and Portable Engines, 
STEA..DI.I: �OA..Z> R.OX.::'::"'E�&, 

Manufactured by FOUNDRY &. MACHINE DEPT,. Harrisburg, Pa •• U. S. A. 
New York OftlCll, Mesan. Fleming &; Kimball, 17 Dey Street. New ETIllland 

Oftlce, Messn. J 0 bn poet, Jr. &;Co., 70 &11 by Street, Boston. Baltimore 
OfllOe, HeJ81'1. 'l'holDlll K. Carey &; Bro� l!6·LIght Street. 
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