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Inllide Page. each insertion 4 _ • ,..') ct"nts a line. 
Unck Palre, each illl!lt"FlioD • • •  81.00 n line. 

The Ori[inal Unvnlcanized Packin[THE AMtnI�AN nLL TELEPH�Nt ��. CALLED 1'BE STANDARD-As It is the Pacldng by which 
The above are charge:\ per agate hne-about eight 

words per line. '111is notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisement� at the same rate per aU'Rte line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­

Accept no packing aa JlJJaJlKf��rsp�c'i2:�r��less 95 MILK ST. BOSTON, MASS. 

ing t o  appear i n next issue. 

III II 1I1111"lllIllllI 
STAR HACK SAW 

$�OO .AC3rA.Z1'IirBT $100 
That 10 Star Hack Saw Blades will cut as much Bar Steel as 50 of any other kind. Saws to be latest im_ 
proved and bought in open market. Money to be given 
to Am. Mecb. Societr. Offer open to the first comer. 

MUL�!}:7.3F..t�R�� ��.�''Ne w York. 

B&LANCE 1887 FREE 
TO New Subscribers Cor 1888. 

lIAVING 
A Farm. 

A Garden. 
A Village Lot. 

A Home in the City, 
or Village. or Country. 

or expecting to have one, 

IT WILL 

PAY 
YOU WELL 

, 

to secure tJi«; 'l'lllValuabZll HELP,- the BEsT IN­

FORMATION,�T1wu8and8Qf PZatn, Practical, 

Usiful. HintS and SU!lgestlon8, aivenin the 

Amurican A�ricnltnrist 
all prepared b,. thoroughl,. ezperl­
enced, Intelligent Men, who KNOW 

well what they talk and wri t e  about. 

Twelve Hundred Engravings in the 
Current Volume (1887) bring clearly to the un­
derstanding a great variety of Labr>r·Saving, 
Labor-Helping Plans and OontrlvanOOl!, IllUll­
trations of Animals. Plants, Buildings,House­
hold Helps and Conveniences, Pleasing P£ctures 
for Old and Young, etc., etc. 

rl',Is IMPOSSIBLE Cor Any One to 
co4bu these pages without gather· 
Ing.' many Hints and Suggestions, 
EACH one oC which Is worth many 
times the small cost oC this Publlca­
tionC or a whole yea r-only $1.50, or 

Cour copies Cor S5.-Slngle numbers 
15 cents. 

Try It for lSSS; 
It will Surely Pay Well 

FURTHERMORE. -Every subscriber 
who forwards the $L50will immediately receive 
post-free, our splendid engraving, .• Christ be· 
fore Pilate." This wonderful oil painting ex­
ecuted by Munkacsy, valued at one hundred 
thousand dollars. and now for three years the 
talk of both continents, hllB been faithfully re­
produced for the subscribers of the Amen,can 
4griculturlilt. The great painter has chosen 
the moment when Pilate, confronted with the 
accusers of Christ, who have him bruught 
bound to the tribunal; is unable to convince 
himself of the prisoner's guilt. 

Send six cents for mailing you the Premium 
number of the American Agrieulturist just out, 
containing four hundred Editorial Contribu­
ted and Premium Descriptive Articies, written 
by 55 different contributors, rElpresenting 22 
States and Territories, and the Provinces and 
Europe, and 240 illustrations by 20 different 
Art!sts, such lIB Forbes, Cary, Bennett, Mueller, 
Payne, Thompson, }<'aunce, Flohr, and Lyons, 
etc., whose work WllB done expressly for this 
number. Address 

JUDD CD., David W. JUDD, Pres't, 

stamped with our" Trade Mark." {n John Street, N. Y. 
106 MUk IStreet, BOl!tton. JENKINS BROS. 18 So. Fourth St� PhilB. 
0.4 DeDI' born St., ()hlCBCo.. 

USEFUL BOOKS. 
Manufacturers, Agriculturists. Chemists, Englneera, Me­

chaniCS, Builders, men of leisure, and profe"RSional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free Circulation at the office of thiB paper. Subjects 
classified with names of author. Persons desiring 
a copy. have only to ask for it. and It. will be mailed 
to tbem. Address, 
MUlliN"" (JO .. 361 Bread_y. New York. 
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Used by thousand. of fI:rd..clu. Manuf'acturen 
and Mechanics on theJr best; work. Its success 
hu brought a lot ofimi�tors eopVU us in every 
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RUSSIA CEMENT CD., ���l�fyE�I� m!� 
LIMITING NUMBERS OF TEETH IN 
Gear Wheels.-A valuable paper by George R Graut 
treating of the dtlrerent methods of detel'minlng the 
limiting numbers of teeth In gear wheels when small 
pinions must be used. The CtCIOld&1 .ystem. The In-
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Contained In the SCIENT1FIO AMEltlCAN SUPPLEM"NT. 
No. ol9l!. PrIce 10 cents. To be had attbiaolllceand 
from all new.aealers. 

THECOPYINGPAD.-HOWTOMAKE 
and bowto use; With an engraving. Practical db actions 
how to re.gare the gelatine pad, and also the aniline ink 
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Contained in rcIENTIFlC AMERICAN li'UPPI.EMENT. No. 43!'1. Price 10 cents. Forsale at this office and by all 
newsdealers In all parts of the country. 

RAILS FOR STREET' RAILROADS.-
A paper by A. W. Wright. C.E .• dlscussloll: the compar. 
ative value of Iron and' steel as materia1s formeet rail. 
road rail.. Contained In ScmNTIFIO AMERICAN SUP. 
PLEMENT. No. 499. Price 10 cents. To be bad at this 
office and from all newsdealers. 

NOTES ON THE PANAMA CANAL.-A 
paper by R. N. Boyd. M. lnst. C.E •• describlng the present 
condition of the work on the Panama cana., and discus­
Sing the question as to t.he time It will take to complete 
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PLEMENT, No. ol96. Price 10 cents. To be had at this 
OffiL'e and from aU newsdealers. ------------------

RUB B E R BEL TIN C , PAC KIN C', H 08 E • 

au. .... L....-t JI ... lMtaren ....... lJatie4 � 
VULCANIZED RUBBER FABRICS 

For Mecbanleal Purposes. 

A:lr Brak.e �oae 
A Specialty. If/{ - T[)l H'J"( 

RUBBER MATS, � : . RUBBER MATTINe 
AND STAIR TREADS. I� cij- � __ ��-

NEW YORK BEL�ING & PACKING CO., 15 PARK ROW, N. Y. 
JOHN H. CHEEVER, Treaa.. Branches: 167 Lake St .• Chicago: 308 Chestnut St .. Phila. 52 Summer St •• Boston. J. D. CHEEVER, Dep'y Treaa. AGENTS: PERSICANER & CO .• Pickhuben 5, Hamburgh. 

LEAD SMELTING.-A FULL DESCRIP· 
tion of the LewlsBartlett process, by William Ramsay; 
Illustrated with 9 engravings. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. ri93. Price 10 cents. 
To be had at thiB office and fromaU newsdealers. 

Steam! Steam! 
We build Automatic Engines from II to 200 H. P., 

equal to anything in market. 
A I.arge Lot of 2, 3.and 4-H. Engines 

With or without boilers, low Cor casb. 

B. W. PAYNE" SONS, 
Box 15, El:rniJ:a.. N. -YO. 

PNEUMATIC DYNAMITE TURPEDO 
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tion and 111ustmtion of a proposed dynamite cruiser. 
with 6 tlgures. Contained In SClE" TIFIC AME"l�AN Sup­
PLEMENT. No. ;l9a. Price Il cents. To be had atthls 
office and f-,m an newsdeuler8. 

ALLJ:;.. E:. ' (,,'T ,NoS H\�M SPEC)" RNS 
� "'--=CABL AND FINE �RAY IRON ALSO STEEL 

• r;>.jf"',N�Nc. ." pA1TC ... 
S DEVLIN & CO ( F N ,H'� " ANNIN, i\ ,...� , ltlOMF\ lEH1GH AVE '" AMERI�AN ST PhlLA • � --"0_ , 

PATENTS. 

APPARATUS FOR BUILDINe 

Connty Rights,�. State Rights. $500. 
See descrivtive notice in SCL AMERICAN. May 22. 1886. 

Send for circulars. Ransome,402 Montgomery St., S. J!'.Cal. 

RESERVOIR DAMS.-A PAPER BY 
David Grnveil. describing the prominent features of the 
\w::Js lWu��rrlo��? ���e.:e"J�n 

d
��:SI� .. 

t
l'ce A':.o,n�: 

CAN SUPl'LEMENT. No. ;l9i1. Price 10 cents. To be 
had at tbis office and from all newsdealers. 

MESSRS. MUNN & CO .• in connectinn with the publi· 
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�,.{�Cf:'%"e Broak�ast Goc' OR. ' preparRtlOn of Patent. DrawiD�S, Specitlcations. and the 

I prosecution of Applications for Patents in the United 
, States, Canada. and Foreign Countries .. \te_rs Munn &; I 0:.. also attend to thepreparatlon of Caveats. Copyright. Warnmted ..,...,Ztdely pu"" 
for Books. Labels. Reissues. AssiJlnments. and Reports frOm which the excess of 
�e�fi�'fo��';lt� ��::'1�r��"re :r:� b:':,ri'�n:��o"�"v<1,,;� on baa been removed. It haa three 
reaaonable terDl8 times the strength of Cocoa mixed 
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, cure them i directions concerning Labels, CopyriJlbt8, and ts therefore far more economi. 
I Designs. Patents. Appeals. R"iBsues, Infringements. As. cal, costing le88 than one cent a 
signmen's, Rejected Caaes. IIints on the Sale of P.... cup. It is delicious, nourishing, 
��. :I��· send. ,,.,,o! eJiaf'{le. a SynOPSIS of }'oreign Pa. strengthening, eaally digested, and 
tent I,aws. showing the CaRt and method of securing admirably adapted for Invalids aa 
,patents in all the principal conntries of the .. orld. well aa for perBOns !n health. 

, MIINN '" CO., SolicUort!l 01 Patent_, Sold b7 Grocers everJWhere. 

I 
1161 Broadway. New York. ----

BRANCH OFFlCES.-No. 622 and 6U F Street, Pa- W BAKER & CO Dorchester Mass 
Pnblishers and Importers of aU Works pertaining cllIe BuildlOll. near ,tit Street. W .... hington. D. C. . . , J '  
to Rm«1 Life. Aend Postal Card for our elegant I 

751 BROADWAY, New York. 

g':,\�:r!0';.
er1j:cG;!'���aR;: :JOO Books on �'arm and Shaftl'ng and Gearl·ng. Textile Maohinery, j T��.�n�Wfod�t(�?'· 

.... __________________ • , ELEVATORS, ETC. Ph.ladelphia, Pa. 

© 1887 SCIENTIFIC AMERICAN, INC. 

This Company owns the 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 
forths 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 licensees responsible for such 
nnlawful use, and all the consequence!> 
thereof, and liable to suit therefor. 

H. W'. JOHNS' 
�-s.BDEES�OR� 

COVERINGS. 
�or Furnaces, Hot-Air Pipes, etc. 

FIRE-PROOF, NON·CONDUCTlNG, 
33% of Fuel Saved. Has no Odor. 

All of the heat iB carried to points c;1esired and 
Dot wasted in cellars and flues. 

He W. JOHNS M'F'G CO., 

87 MAIDEN LANE, NEW YORK, 

OF THIll 

J dentine �merican 
FOR 1!SS'7. 

The Most Popular Seleutlfie Paper in tbe World. 
Only 83.00 a Year, tncludtnll' Postage. Weekly. l)2 Numbl'r8 a Yea ... 
Thi" widely circulat ed and splendidly Illustrated 

paver Is pu b1!sl>ed weekly. Every number contains six­
teen pages of useful infolmation and a large number of 
Original engravings of new invent10ns and discover1efOl. 
representing Engineering Works, Steam Muchinery 
New Inventions, Novelties in MechaniCs, ManufHctures, 
Chemistry. Electricity Telegrapby. PlJotograpby. Archi­
tecture, Agriculture. Horticulture, Natural ntst.ory, etc. 

All (:lasse8 of If ,·ader. find In the SCIENTIFIC 
A1\JER1CAN a popular ,.e'l'Ume of the best scientific in­
formation of the (tay; and tt i8 the aim of the publlshera 
to present tt In an attractive form. avoldlI1g as much aa 
possible abstruse term.. To every intelligent mind, 
tbls journal alfords a' constant 'supply of Instructive 
reading. It is promotive Of knowledge and progress In 
every community where it circulates. 

Tel'IDs of SUbScl'iption.-One copy of the SeIEN.' 
TIlI'IC AMERICAN will be sent for one lIear-52 numbera­
postage prepaid, to any subscriber In tbe United States 
or Canada, on receipt of t1"'ce dollm's by the pub­
lishers; six months. $1.50; three months. $1.00. 

Cluhs.-One extra copy of the SCUNTIFWAMERT­
CAN wili be supplied w:atiB !or every clUllo! jit'e8'Ubs<rlbers 
at $3.00 each j additiona] copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft. or 
Express Money Order. Money carefully, placed luside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad­
dress all letters and make all orders,drattst etc., pay­
able to 

�'O'NN. &; CO • •  

361 Broadway, New York. 
T�:EI 

Scientific American Supplement. 
;'l'hll! is a BtlJI&rate and diBtlnct publication from 

'l'lld!IJIENTIFIO AMERICAN. but Is uniform therewith 
in size, every number containing sixteen larg-e'pages. 
THE SC,"I'<TIFIC AMERICAN S'UI'PLEM"NT is published 
weekly, and includeB a very wide ran12;'eof contents. It 
presents the moat recent' paper8 by eminent writers in 
aU the prinaipal departments of �cience and the 
Useful Arts. embracing Biology. Geclolty. Mineralogy 
Natural History G-eoJlrapby, r\ rchreolo�y, Astronomy, 
Chemistry, ElectriCity, Li�ht. Heat, 1\-lechanica] Engi­
neering. Steam and Railway Engineering, �tining, 
ShilJ Building, 1rlarlne Engineering, Photogrllphy, 
· ... echnolog-y, Manufacturing Industt:1es, Sar�itary En­
gineerinU'. Agriculture, Horticulture, Domr .-\t1c F.cono­
my, Biography, Medicine, etc. A vast amUlmt of fresb 
ond valuable information pertaining to these and allied 
subjects is given. the wbole profusely lllnatrated witb 
engravings. 

The most impCif"tant En'Jineerinq Works, 1\1 echaniBms, 
and Manufactures at home Rnd ab!,Q&d are represented 
and described in tbe SUPPLEMEi'\T. 

Price for the S!'PP">CMENT for the United States and 
Canada. $5.00 a year. or one copy of the SCIENTIFIC AM­
EUICAN and' one copy of the SUPPLlr.Mlr.NT, both mailed 
for one year for $7.00. Address and remit by pustal 
order. express money orp,er, or check. 

illUISN & Co •• 361 Broadway. N. Y .. 
Publishers SCIENTIFIC AMEUICAN. 

To Jioreitlll S"b8Cl"il.el'iIiI.-Under the facilities of  
tbe Postal Union, the SCIEXTIFIC- AM1J;-J1tCA,x Is  now sent 
by post direct from New .ork. with regularity. to sub­
scribers in Great Britain. India. Australia. and all other 
British colonies; to France, Austria, Belglum, Germany, 
!tuB.ia.and all other European States; Japan.llrazlJ, and 
an States of uentral and South Amerioa. Terms, when 
8enttoforei�n countrles.Canadu and MexiCO, excepted. 
$4. goli. for SCfEXTIFIC AM jj:RIC AN. one year i �9, gold 
for both Sf'IENTIFIC AMltRICAN an:! SPPPLEMENT lor 
Olle year. This includes pcstR�e, which we pay. Remit 
II P' 1)(lstal or express money order. or dl'aft to order ot 

MUNN & CO .. 361 Broadway. New York. 

PRINTING INKS. 
THE .. Scientific American" is printed with CHAS 

ENEU JOHNSON & CO.'8 INK. Tenth and Lom • 

bard Sts., Phila .• and 47 ROBe 'St., opp, Duane St" N. Y. 
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