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hiCh SY�A£��[ MAll[A�lt m�� W��KS 
Inside PnU"c. each inserrion "" - - '7.j cents a line. 
Back Page, eueh i lll!jerl ion - - - $1.00 a line. Accept no packing as JENKINS PACKING unless stamped 

with our •. Trade Mark." 

O 
{ 11 Joh .. lStreet, N. Y. 

W B BURNS PROpT" 

rL'he above are charge8 per agate hne-about eight 
words per line. 'l'his notice shows the w idth of the line, and is set in agate type. �ngravings may head adver .. 
tisementfol at the same rate per agate line. by measure� ment, as the letter press. Advertisements mU8t be 
received at publication office as early as Thursnay morn­

JENKINS BR S 101> Milk t;tr.·et, Booton. 
21 North 5th 1St., Phil .. , 

• &4 Dearborn St., ()hleqo. THE AMEnI�AN BELL TELEPH�NE ��. 
ing to appear in next issue. THE COPYIN(j� PAD.-HOW TO MAKE 

.il2.50 Buys the Best FARMER'S THICK BOOT, 
- and how to u�p; wIth an engraving. Practical directions 

how to prepare the geJatine pad, ar.d also the aniJin� mk 
by which the copies are made; how to apply the WrItten 
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JAMES MEANS' 4-3S. Price]O cents. For sale at this office and by all 
newsdealers in all parts of the country. 

QUARTER* EAGLE*BOOT. GHARTER'S GAS ENGINE. (TRADE �lARK.) 2 to 25 H. P. The Simplest, most Reliable, and 
A R I, bl Econo.mical. Gas Engine e I a e 10 exIStence. 

An impulse at every revolution. 
K' B t Perfect steadiness guaranteed I p 00 for Arc or Incandescent Electric 

Llghtg. 

F F independent of gas works when or armers des ired, and mak.'·s its own 
�rMfea�t� o�C;;�o�i ::�ee����; ��r. 10 Mill. make oue 

Veut; houl' to each indicatedH .... 

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

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

10 Cf!nts IHake one 
DilRe; 

A Perfectly Sate Motor for 
________ -' All Places and Purposes. ICE-BOATS - THEIR CONSTRUCTION 

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 licensees responsible for such 
unla wful use, and all the consequenceli 
thereof. and liable to suit tllE'refor. 

10 Diln(�� Inuke one 
Dolial'; 

New York Agent, JOHN J. BOCKIE, 47 Dey Street. and management.. With working drawings, details. and 
Chicago Office and Salesroom, 152 J Jake Street. 

Forcirculars and prices, address 10 D o l l  a }., mahe 
one Eagle. 
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used on the Hudson river in winter . By H. A. Horsfall, 
M.E. Contained in SCIF:XTH'I(' AMEHICAN SUPPLE_ 
MENT 1. The same number alRo contains the rules and 
rrguhl.tions for the formation of ice-boat clubs. the sail_ 
ing and management of ice�boats. Price 10 cents. 

The Charter Gas Engine Co. And with a Quarter 
Eagle auy Farmer 
iu the Couutry eau 
uow buy ... boot that 
will satisfy llim. 

P. O. Box 148. STERLING. ILL. 
THE MODERN ICE YACHT. - BY 

BNlJDHJIf Farmers have beau 
looking for such a hoot 
for a long timeanutiOW 
tthas come. 

Qeo. W. Polk. A new and valuable paper. containin� 
full practical directions and specifications for the con .. 
strnction of the fastest and best kinds of Ice Yachts of the latest, must approved forms. Illustrated with en­
gravings drawn to scale, showing the form, position. and. arrange me lit of all the parts... Contained in SCIEN­
TIFIC AMERICA;.;: ::-:'UPPLEMENT. No. 6·l4-. Price 10 cents. To be had at this office and of all newsdealers. 7ASallfD6\ TJ3:E 
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Boots and Shoes from our Celebrated Factory are sold by wide-awake retailers in all parts of the country. We will place them easily within your reach in any State or 
'l'erritory if yon will invest one cent in a postal card and 
write to U::<. 
JAMES MEANS & CO" 41 Lincoln St., Boston, Mass, 

FOR RENT. Pos;��>
ion Rent Free to May 1st. 

!liTO RES, OFFICES. and DESK ROOM 
In handsome new building. corner Cortlandt and Wash­ington Streets. Every modern convenience. Most con­!oIpicnou� location in the busiest thoroughfare downtown. 
Be..,t 3dvertisement in the city. Now rapidly tilling with metal and machinery trade. Lowrents made on 
premises. or Room 5, 60 Cedar Street. 

MODERN LANGUAGES.- A PAPER 
by Prof. Charles F. Kroeh, describing the vari.ous meth .. 
ods of teaching and learning modern languages. with 
critiCisms of the same. Contained in SCIF:XTIFIC A1\JEHI­
CAN SUPPI.EMENT, No. 6:19. Price lOcents. To be had 
at this office and from all newsdealers. 

RIDE CY�LES! 
VICTOR S A RE BE�T! 

Bicycles, Tricycles, and Safeties, 
Send for free illustrated 

Catalogue. 
Overman Wheel Co., Dlakers, 

BowrON, ltlAS�. 
----------�-----------

,JAMES B. EADI::\.-AN ACCOUNT OF 
the life and labors of this eminent engineer. With a portrait. Contained in SClF.:\1TIFlC AMERICAN SUPPI,E­MENT. No. ,;j9:l. Price 10 cents. To be had at this 
office and from all newsdealers. 
----------- � ��------�-� �1\ 0L AND FINE GRAY IRONAL 0 STEEL 

ALLEt'UJ�7 CI\5TINGS FROM SPECIAL E:RNS 
�&C� fl�! ,����� J�f.t'� J lIfO LEHIGH AVE lr< AMERICAN 5T PHllA � 

RECENTLY PU BI,ISHED. 
Our new catalogue containing over 100 pagel'., includ .. 

ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 
361 Broadway, New York. 

IRRIGATING MACHINERY ON 'rHE 
Pacific Coal<t.-By .John Richards. An �laborate dis­cussion of the modifications that have had to be made in irrigating machinery to meet the requirements of local conditions in California. Contained in SCIEN­
TIFIC AMERICA:\! SUPPI.K;\lE�lT Nos. 624 and 6'.4:1. 
Price 10 cents ea.ch. To be had atthisofficeand from 
all neWSdealers. 

C01>YRH.11 T for Sale.-Illustrated Musical Work. 
Address Prof. J. B. NYE, Swatara Station, Pa. 

Boiler Coverings, Millboard, Roofing. 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JDHIS MFG. CD., 87 Maiden Lane, N. V. 

CONCRETE. - BY JOHN LANDIS. 
Practical notes on the mixing and manipulation of ce­ments. Contained in SCH:NTIFIC AMERICAN SUf'­PLEME"T, NO. 64;1. Price 10 cent •• To be had at this 
office and from all newsdealers. 

S AW S Wanted 50.000 Sawyers SAW S a n d  Lumbermen t o  
send u s  their fun addres8 for a copy of Em-

A erson's;::r Book of !'"'iA WS. We are first A 
to introduce NATURAL GAS for heating and 

W
tempering �n"'M with wonderful effect up"

W on improving their quality and toughness, 
enabling us to reduce pri ces. Address 

S S ElllERSIIN, SM1'rH & CO. (Ltd.), 
Beaver Falls, l"n. 

ESTABLISHED 1�46. 
The Most Popular Selentifle Paper in the World. 
Only $3.00 a Yeat·, inelndinll Postng". WeeklY. 

�2 NUlnbers n Year. 

Thi� widely ell·cnln.ed and splendidly Illustrated 
paper is pubtishrd weekly Every number contaIns 81x� 
teen pages of useful information and 8 large number 01 
original engravings of new inventIons aDd discovel'les, 
representing Engineering Works Steam 1I1 nchlnery, 
New Inventions. Novelties in Mechanics. Mantifueturel 
Chemistry, l<:lectricity, Te:egrapby Photography. Arcnl· 
tecture. Agriculture. Horticulture, Natnral B'stol'Y etc. 
Complete List or Patents each week. 

Te"ms of Snb.erlption.-.()ne copy of ',be SCIEN 
TIFIC A..:\lERICAN witl be sent for one lIeaf'-b2 DUmber8-
posta.ge prepaid. to any subscriber in the UDltea States 
or Canada, on receipt of three dollnrl!l by the pub .. 
lishers; six months, $1.:;0; three months, $1,00. 

INVENTORS and others deslrin..{new articlc� manufac- Cluhs.-Special rates for several names, and to Post tured and introduced. address P. 00 Box 86, Cleveland, O. Masters. Write for particulars. ---- ---------------------------------- I The safest _y to remit Is by Po. tal Order. Uraft, or 

The Dunnl'ng Patent Wrought Iron BOI'Ier Express Money Order. Money care1uHy placed inside • 
of envelopes, securely,ealed, and correctly addressed, 

With Self. Feeding Coal Magazine, is the best for seldom goes astray. but is at the sender's rIsk. Ad .. 
Low Presimre Steam or Hot Water dress ali letters and make all orders,drafts, etc •. pity. 
Made in eleven sizes, suitable to heat the smalJest cottage or the largest building. Insures awarm house ni�ht and dR.Y. 

able to 
�u"NN &; CO .• 

Burns Hard or Soft Coal, Wood, Coke. or Gas. Over 14,000 in use. Keeps st eam up con�tant1y. Ah�o Steam En .. 
gines and Boilers of all ldnds. and Machinery 

generally. Manufactured at the 
Ne
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361 Broadway. New York. 
T�E 

(Limited). Hrantford, Ontario, Canada. Scien!ific American Supplement. 
Send for N I1W fllustrated Catalogu,e. 

USEFUL BOOKS. 
Manufacturers, AgrlCulturists, Chemists. Engineers. Me­

chanics, Builders, men of leisure, and profe8sional 
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 mail� 
at very small cost. A comprehensive catalog-ue of 
useful books by different authors. on more than fifty 
different subjects, has recently been pubHshed for 
free circulation at the office of this paper. Subjects 
classifipd with names of author. P4!r80nS de8iring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN & (;0 .. 361 IIroadway, New York. 

Barnes' Foot-Power Machinery 
Complete outfits for Actnal Worksnop 
Business. A customer says: .. Lom�id­ering its capacity and the accuracy of 
your No.4 Lathe. [ do not see how it can be produced at such low cost. 'J.1he velocipede foot-power is simply ele­gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." Descriptive Price List Free. 

W. F. & JOHN BARNES CO., 
1999 Itn<Y ST .. Rockford. Ill. 

MADE WITH BOILINC WATER. 

E P P S' S 
CRATEFUL-COMFORTINC 

This 1s a separate and distinct pubHcatlon trom 
THIr. SCIEXTIFIO AMERICAN. but "is un1fo1'm therewttb 
in size, every number containing Sixteen large pages full 
of engravings. many of wh leh are taken from :foreign 
papers, and accompanied w;th translated descrlptlOns 
THE SCIENTIFIC Al\Il�RICAN SUPPLH:MENT �S pubnsned 
weekly, Bnd inclu.des a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of SCience and the 
Useful Arts, embracing .Biology. Gee-loItY, Minera.ogy. 
Natural History, Geog-raphy. Archreology, Astronomy. 
Cbemistry, Eiectricity, Light, Heat: Mechantcal Engi .. 

Address JOliN A. HO.l£BL1NG 's SON8. Manufactur- neering. Steam and Railway Engineering, Mining. e
r�J�:�
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b
e��g SJb��� ��; al��!nces. Ship Building, Marine Engineering. Photography, 

Send for Circular. Technology, Manufacturing Industries Sanitary En-
gineering, Agriculture. Horticulture, ])omestjc JI;cono­

PAN AMA CANAL. WORK ON '],HE. my, Bio!!,raphy, Medicine, etc. A vast amollnt of fresh 
-;n�li�lr�c:;o�\��:����

n
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and valuable information obtainable in no other pub. 
tion of the"'proposed provisional lOCk canal, witb 9 illus- licatlon. 
trations. Contained in SCH�;STIFIC AME:ll\{'AN SUP- The most imp&rtant Engineering Works Mechanisms, 
Z�t�����'f�� �ff�e:S��:12�s�ent.s. r.J'o be had at thIs and Manufactures at home and ab!'O&d �re illustrated 

"_ . and described in the SUPPLE.MEXT. 
ERIE ENGINE WORKS.w�!;,��; .... n�w;,�Rg'FPA 

STATIONARy-PtRTASL.E-AGR1CUL.TUAAL. - e: NGINE:5 
STATIONARY-�ORTABLE -VERTICAL- eOI L..E R S. 

ANEW CATAL O C UE -OF--
VALUABLE PAPERS 

Contained in SCIRNTIFIC AMERICAN SUPPLEMENT, sent 
Jree o�clj'�&e � �{,�d3'J:i"'Broad\Vay, New Y"rk, 

E THEREAL OILS, N OTES ON.-NA-

Price for the SCPPLKa.IENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIF[C AM .. 
ERICAN and one copy of the SUPPLEMIf.NT, both mailed 
for one year for $7.00. Single copies ]0 cents. Address 
and remit by postal order, express money order. or check. 

MUNN & Co" 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEltICAN. 

• 

Building Edition. 

PATENTS. C 0 C 0 A 
ture and occurrence, preparation, properties, compo­
sition. Contained in SCIE�TIFIC AMERICAN SUPPLE­
MENT. No. 639. Price 10 cents. '\'0 be had at this office and from al1 newsdealers. 

rrHE SCIENTIFIC AMERICAN ARCHITECTS' AND 
BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large qnarto pages, equal 
to about two hundred ordinary book pages i forming a 
large and splendid M.agazinp. of A rch itectllre, rich .. 
ly adorned with elegant plates in colors, and with other 
fine engravings i illustrating the most interesting ex .. 
amples of modern Architectural Construction and 
allied subjects. 

MESSRS. MUNN & CO .. in connection with the publi' cat!on of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements. and to act as SoJicitors of Patents 
for Inventors. 

In thIS line ot bUSIness they have had forty-()f//' years 
experience, and now have unequa led jdci1ities for the preparatlOn of Patent Drawings, Specifications. and the 
�t���;.u6�on�g1. ��gl��
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Co. also attend to the preparation of Caveats. Copyrights for Books. LabelS, Reissues. A ssignments. and Reports on Infringements of Patents. All business intrusted to 
them is done with special care and promptness. on very reasonable terms 

A pamphlet sent free of charge, on applicatlon. con­tainIng full information about Patents and how to Dro­
cure them; directions concerning Labels, Copyrig"hts. De8igns. Patents, Appeals. Rnissues. Infringements. AR .. 
signments, Rejected Cases. Hints on the Sale of Pa .. 
tento, etc. We also send . . treeo! charge, a SynopSIS of }foreign Pa. tent Laws, showing- the CORt and method of securing 
patents in all the prinCipal countries of the world. 

In.JNN 4: CO., Solicitor .. 01 Paten"" 
361 Broadway. New York. BRANCH OFFICES.-No. 622 and 624 F Street, 

citlc Rni1dinliC. near 7th Street. \Vasblngton. n. (' 

MADE WITH BOILINC MILK. �ACtiINISTS'SUP:--.J LATHE:SV,,'> 
SEND 13 CENTS 'P CHUCKS ,,\0° L 

rOR ILLUSTRATED CATAlOGUE l../� � "' ..... S' SCREWS MONTGOMERY&CO lOS FULTON ST NY J'O(>.\CA�'P["'" 
WOOL HAT MAKING. -FULL DE-
scription of the process.-Wool washing, carding and 
forming, settling, bumping and washing out, stretcb-
���, ���f;:::bt�ki�:,

i
�for����

i
�;e:sy:g����:�g,�����: ing. curlin!.! and ironing', paring. trimming and shMping, 

velouring oft', With 20 figures. Contained in '3CIENTIF[c 
AMEI{lCAN SUPPLEMENT. NoS. 626� ti��, and ti�9. 
Price 10 cents each. '1'0 be had at this office and from 
aU newsdealers. 

PNEUMATIC DYNAMITE TORPEDO 
Gnn.-An exhaustive account of this new weapon and 
of the experiments made with it; along with a descrip­tion and illustration of a proposed dynamite cruiser. 
with6 figures. Contained inSCIENTIFICAMEftICAN SUP­PLEMENT, No. �93. Price 10 cents. To be had at this 
ottice and from an newsdealers. 

DELAFIELD'S PATENT SAW CLAMP.-1889 PATTERN, Stronger than the old style. Clamp 
without blade, 50 cents. Metal cutting 
blades � inch wide, 7 cents each, 70 cents 
p-er dozen i 1 inch wide. 40 cents each. 
All postpaid. Discount to dealer •• Write Mason Re�uJator Co., Boston, for 

prices on aU kinQs of Steam Relj"ulatiug Devices, woaOTOW ur Write for Circular • ..ElI MADrV:rAgTV�G "w"O�:K. •• NOROTON. OONN. 

© 1889 SCIENTIFIC AMERICAN, INC. 

A special feature is the presentation in each nnmber 
of a variety uf the latrst and best plans for private reSi­
dences. city and country, including tho!!le of very mod .. 
erate cost as well as the more expensive. Drawings tn 
perspective and in color are given, together with full 
Plans. SpeCifications, Sheets of Details. Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Lllr�est Circulation of any 
Archl<ecmral publtcatton in the world. Sold by all 
newsdealer.. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

Write Mason Regulator Co., Boston, fo� 
prices on all kinds of Steam Regulating Devices. 

PRINTING INKS 
THE .. Scientific American" is printed with CHA� ENEU JOHNSON & CO.'S INK. Tenth and Lo 
bard Stl!" Phila., lind 47 Rose St .• opp. Dlmlle St" N. Y 
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