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'jll(i'lverii.gemenf.9. 
Inside Pasre. each i08ertion ... - - .,.:; cents a line. 
Back l'all'''' each inser.lon • •• 81_UU a line. 

The above are charges per agate hne-about eight 
words per line. 'l'his notice shows the width of the Une, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per �ate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office R.8 early as Thursday morn­
ing to appear in next issue. 

Nickei Plated Self-Inking Pen & pencil20c 
Stamp. Your name on in rubber only 

6 different names to one address, $1. 
When closed is size of common pencil, 

Model Rubber Stamp Co .. Raltimore, Md. 
Agts. terms free with first order. Bigpay. 

HOME-MADE INCUBATOR.-PRACTI-
cal directions for the manufact.ure of an elrectlve Incu_ 
bator that has been carefully tested and found to per­
form all that may be reasonably expected; with dlrec· 
tlons for operating. With' gures, Con tamed In SCI­
ENTIFIC AMERICAN SUPPLEMENT, No. fi30. Price 10 
cents. To be had at this office and from all newsdealers. 

"tttuttftt !mtritau. 
New Cas Engine 

"The Baldwin" 
Exhibited at the late American Institute Fair, New York. 

A four horse-power engine-in connection with storage bat­
tery running M Incandescent electric lights (and without 
battery 32 Ii!(hts) !(ivlng a perfect light, with all the steadi­
ness that can be obtained from the high-speed steam engines 
in common use for electric lightiDg

a 
and permittiDg any num­

ber of lights to be shut, olf or turne on without alfectlng the 
remalnln!( lights In the Slightest degree .. A marvel of beauty. 
perfection, and power, adapted to li�htm�. pumping, and all 
purposes where a safe and cheap power is required. Manu. 
factured and guaranteed by 
01;:1.& Bro1;l1er& d3 00. 

Elevators and Boilltlnll' Machinery, 
3S PAll,K now, NEW YORK. 

THE PHONOGRAPH.-A DETAILED 
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Ings, Contained �n SCIENTIFIC AMERIO.AN SUPPL"­
MENT, No, fi32. Price 10 cents. To be had at tbls 
office and from all newsdealers. 

Ha'�lty H�r Furn���a. 
Expose an Immense Heated 

Surface. 

Fourteen Years of Test, 
Universally satisfactory. 
Send for (( Our Furnace Hook." 

Abram Cox Stove Co" 
MANUFACTURERS, 

Philadelphia and Chicago, 

SHIP W A VES.- BY SIR WILLIAM 
Thomson. A lecture delivered before the Institution of 
Mechanical Englneers,-Definltion of wave, The dllrer­
ent kinds 01 waves, Waves produced In water by boats 
and the wind. How the wave procession Is kept u

f,
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C���j',{'.,J>y�'1,��E':���� ;��'ii'I�A�M�IE: 
M "NT No. fi 11). Price ten cents. To be bad at tb1s 
office and from ail newsdealers. 

B oller Coverings, Millboard, Roofing, 
c> Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SltNT PREB. 
H. W. JOHIIS MFB. CO •• 87 Malden Lane. N. v 

STORAGE BATTERIES FOR ELEC­
}�� r���,::��i%��:' �:r:{..:': i�'t���::��i��
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subject of the appllca.lon of storage batteries to loco­
motive purposes. Contained In SCI ENTIFIC AMERICA N 
SUPPLEME"T, No, fi2!i. PrIce 10 cents. To be had at 
this office and from all newsdealers. 
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"' U.KK, for the manufacture of which we have un­
equalle� facilities. Benry DisBton & Sons,lncorporu.tedt 
Jobbmg Department. }I�ront & Laurel StB., Phtla .• Pa.. 

SY�AL��[ MAllt��lt m�� W��KS 
W B BURNS PROP 

ICE-HOUSE AND COLD ROOM.-BY R. 
G, Hatfield. With directions for construction. Four 
engravings, Contained In SCIENTIFIC AMERICAN SUP­
PLEMENT, 69. Price 10 cents. To be had at this office 
lIIId of all newsdealers. 
-- - - -- ���--- -------

BRASS W ORI lSmall Bi�· !"cl'a'it � Jlodd8 

Also NicE:el 1·{ath.II" 
T. L. McKEEN 

�����������_--=-�=-�E�Il"ton, Penn. 
FOR SA J.E.-A Patent for a Brass MRtch Box. Time 
1687-191». R, HELLER, 1706 North 6th St" Phila., Pa. 

AUTOMATIC CUT OFF ENGINES.t't�\'¥:;'i:� \;1ANU � A.. .... T JRlD UPON SCI(f'.4T1FIC Ar-.O PRACHt AL PRINCIPLES 
I BALL ENGINE CO ERIE PA. 

PETROI,EUM FUEL.-AN ACCOUNT 
of the Pennsylvania Railroad's experiments with the 
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road with coal 011 as a fuel. Contained in SOIENTIIIIC 
AMERICAN SUPPLEMENT No, fill). Price ten cents, 
To be had at this office Rnd from all newsdealers, 

THE FLORIDA 
STEAM HEATER. 

Will Never Rust Out or Explode. 
Sectional, Portable, Automatic. 

Magazine or Surface }i'eed. 16 sizes. 
Send for Illus, Book and Estimates. 
Pierce, Butler &. Pierce IIIfg. ()o., 
WantAgont., SYRACUSE, N. Y. 

� tieutifit �mttitan 
ESTABLISHED 1S46. 

Steam! Steam! a-!�;:��0�?�.lj,�;,il?7
E
ll�!:;:;��r����e����r.tur- The 1II0st Popular Seientilic Paper iu the World. 

Wheels and Rope for conveyrng power long distances. 
For Recreation, 1'01.' DOlllne •• , I'or Fon- Send for circul r. 

RIDE WHEELS I 
The best I. the cheapest, and 
we are prepared to show you 
that 

We build Automatic Engines from 2 to 200 H. p" 
equal to anything in market. 

GLACIAL EPOCHS AND THEIR PE-
rlodlclty,-By Adolphe d'Aasler. A presentation of the 
considerations that tend to establish the fllct that the 
progresalve cooling of the earth must In the course of 
ages, have produced clrcumpolor glac/ers, and tbat the 
periodic and alternate return of these In the two hemi­
spheres Is closely connected with tbe secular displace­
ment of the perihelion. Contained In SCIEN'l'IFIC AMER­
ICAN SUPPLEMENT, Nos. 631 and fi32. Price 10 cents 
each. To be had at this office and from all newsdealers. 

THE VICTORS 
A. J.arge Lot of 2, 3 and 4:·8. Engines 

With or without boilers, low Cor cash. 

ARE THE BEST 
Bicycles, Tricycles, 

AND 
Safety Bicycles 

In th e world. lIlustrated catalogue free. 

Overman Wheel Co. 
Makers of Victor Cycles, 

BOSTON, MASS. 
SYSTEMS OF DISTRIBUTION OF 
Electriclty,-A lecture by Ellbu Thomson, delivered In 
the Sibley Coilpge course, Tbe series, multiple arc, aero 
ies multiple and mOltt,le series. a.ccumulatorand induc-
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SCIENTIFIC AMERICAN SUPPLEMENT, No. fi03. Price 10 
cents. To be had at this ofllce, and from all newsdealers. 

COSTS IN MANUFACTURES.-A LEC­

t�fe�l �u�:,��e·eY':b�''':iiotel�le�'4.i�ei::e f��bIg� 
management of factories and employes, A valuable 
paper, Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, No. fiU ... PrlcelOcents. To be had at this office 
and from a\1 newsdealers. 

PATENTS. 
MESSRS, MUNN '" co .. In connection with the publl' 
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preparH.tlOn of Patent Drawings, SpeciticatioI!s, and the 
prosecution of Application. for Patents In the Unltec1 
States, Canada. and Foreign Countries. .M 888rs MUnn & 
fgr ����;�����b�:�:=����i���:ri:�Wt

C
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on Infrinl{ements of Patents, All business Intrustec1 to 
them 18 done with speCial care and promptnesa, on very 
reasonable t8"1D8, 

A pam
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d ��;�':.'"�: 
DeSigns, Patents, Appeal8, Rni8suea, Infringements, As­
signments, Rejectec1 cases, runts on the Sale of Pa­
tentll, etc.. 

We also send, freeo! e�, a SynOpSIS of �'orelgn Pa­
tent Laws, showing the coot and method of 800uring 
patents In all the principal countries of the world. 

nUNN &: CO •• Solicitor. of Pa&en& •• 
J61 Broadway, New York, 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
aItIo Building, Dear 7th Street, WIIIh\JlltOD, D. C. 

B. W. PAYNE a. SONS, 
Box 10, ::Ell:tnil:a.. N. Y. . 

The Ori[inal Unvnlcanized Packin[. 
CALLED THE ST ANDARn-�T ��s

e��e;;:
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ICh 
Accept no packing as JENKINS PACKING unles. 

stamped with our" Trade Mark!' {'Z'1 John Street, N. Y. 

JENKINS BROS. 101> Milk !!tPe�t. Booton. 
18 So. Fourth St., Phlla. 
64 Dearborn St., Ch1ca8'o. 

GAS ENGINES. 
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When t�e motor is not at work, the expem�e of running it cease8. 
�Imple, Safe, Econolntcnl, Durable. No exn·aI08urnnce. 
Four sizes: 1 H. P

'
f � H. P .. 1 man power, -and Dental Engine. 

These IIlnglnes are
p;p3�?":'Yh�J�!i

a
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s for country use. 

ECONOMIC GAS ENGINE COMPANY, 
Oftlce and Salesroom. 84 X>:JiIY J!II'Z"_ Dr. Y. 

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

granted to Alexander Graham Bell, March 
7th, 1876, No. 174,460, 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 
individu al user of telephones not furnish­
ed by it or Its licensees responsible for such 
unla wful use, and all the consequenceb 
thereof, and liable to suit tht'refor. 

DISEASES OF DYNAMOS.-A PAPER 
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�:d \�"el�t�!:'���� Cure and prevention, Contained In SCIENTIl'IC AMEIlI­

CAN SUPPLEMENT, No. fi�". Price 10 cents. To be had 
at this office and from all newsdealers. 

SAWS i':,':::t"e�m��o �i:'J'';.'": t��� SAW S 
A 

full addre8� for a copy of Emerson's lY Book ft.. 
of �A WS. We are first to introduce NATUR-.� 
AL GA 8 for heating and tempering �a W8 
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prices. Address 
S EMERSON, I!!IlUTH & CO. (Ltd.), S Beaver Fall .. , Pa. 

GAS ENGINEERING, RECENT PRO-
gres. In.-By A, Macpherson, Re�enerat\ve system of 
retort firing. Improve1l!ents in 
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01 residUal products. Contained in �CIES'TIFIC AME'l.I­
CAN Sur'PL>:MENT, No. 6U1. Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

MeDtion thlB paper. 

THE GENERATION OF STEAM.-A 
lecture by Geo. H, Babcocl< deUvered In the Sibley 
College Course, I. Tbe production of Heat, Fnrnaces 
for burning bituminous and anthracite coal, wood, saw .. 
dust, waste ""s, natural gas, etc., descrl bed. II. The 
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and from all newsdealers. 

GOLD MEDAL, PARIS, 187& 
BAKER'S 

Broakfast Cocoa. 
Warranted absolutely puN 

eo-, from which the exe"",,, of 
OIl bas heen removed. It bas three 
timea the 6trength of Cocoa mixed 
with Starch, Arrowroot or Sugar. 
and is therefore far more economi­
cal, cosUng Ie.. than one cont a 
cup. It Is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invaIld. B8 
wdlll8 for persons !n health. 

--'.iIfIoI\..wI_ Sold bJ Groce" evel'J1fherll. 

W. BAKER & CO'I Dorchester, lass. 

PULLEYS, HANCERS PROGRESS MAOHINE WORKS, 

FR C 0 C C S' .A. &; F. EE.O�N. 
I TI N LUT HE . 44 �ark �1ace.:N". "F. 

© 1888 SCIENTIFIC AMERICAN, INC. 

OnlY 83.00 a Venl',lnclndhlll' P08t&ll'e. Weekly. 
. I)� Number. a Yeal·. 

Thill widely ch'culrued and splendidly !llustrated 
paper Is pub lis bed weekly. Every number contains six­
teen pages of useful Info. mati on and a large number of 
original engravings of new InventioDs and discoveries, 
representing Engineering Works, Steam M uchinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
CbemlstrY,ll:lec'rlclty, Telegrapby, Pbotography, ArChi­
tecture, Agriculture. Horticulture, Natural Distory, etc. 
Complete List of Patent. each weel<. 

Tel'ID8 of SUb8C.'lplloII.-one copy of the SCIEN­
TIl!'IC A"ERICAN w!ll be sent for one yea1'-52 numbers­
pOstage prepaid. to any subscriber In the United S(.ates 
or Canada, on receipt of tlnee dollnl·. by tbe pub­
lishers; six montbs, $1.50; three months, $1.00. 

Clnb •• -Speclal rates for several name .. and to Post 
Masters. Write for particulars, 

The safest way to remit Is by Postal Order, Draft, or 
ExpressMoneyOrder. Mon"y carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender'. risk. Ad­
dreS8 all letters and make allordera,drafts, etc., pay­
able to 

�UNN &; CO •• 

361 Broadway, New York. 

T�E 

Scientific American Supplement. 
This is a separate and distinct publication from 

rH< SCIE"TIFIC AlIll<aICAN. �ut Is uniform therewith 
10 Bize, every nUlJIber aonia�nlD8-e1xtee� large page� full 
of engravings, many of which are 'taI(eil rrom foreign 
papers, and accompanied wit!! translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEM<NT Is publlsbed 
weeklY,and include8 a very wide ran�eof contents. It 
presents the most recent papers by eminent writers in 
IIll rhe prln�lpal departments of Science and the 
Useful Arts, embracing .Biology, GeclOIlY, Mineralogy, 
Natural History, GeoRraphy, A rchmology, Astronomy, 
Cbemlstry, ElectriCity, Light, Heat, Mechanical Enll'i­
neerlng, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
' ... oohnology, Manufacturing Jndustrles, SarJtary En­
gineering, Agriculture, Horticulture, Domestic Econo. 
my, Blograpby, Medicine, etc. A vast am"nnt of fresh 
and valuable Informatlun obtainable In no other pub­
lication. 

TM most important En9ineerina Works, Mechanloms, 
and Manufactures at home and abro&d are Illustrated 
and described In tbe SUPP1,EMENT. 

Price for the SUPPJ,EMENT for the United States and 
Canada, $5.00 a year, or one copy of tbe SCIENTIFW AM_ 
EltICAN and one copy of the SUPPLEMENT, both mailec1 
for one year for $7.00. Single copies 10 cents, Addresa 
and remit by postal order,expressmoney order, or cbeck. 

MUNN & Co., 361 Broadway, N. V .. 
Pllbllshers SCIENTIlIl(l AMEIlICAN. 

• 

Builders Edition. 
THE SCIENTIlI'IC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly, $2.50 a year, 
Single copies, 25 cents, Forty lurge quarto pages, equal 
to about two hllDdred ordinary book pages; forming a 
large and splendid Mall'azlne of Architecture, rich­
ly adorned with elegant plates in colors, and with other 
fine engravings; Illustrating the most Interesting ex­
amples of modern Architectural Construction and 
allied subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and best plans for private resi­
dence., city and country, Including tho.e of very mod­
erate cost as well as the more expensive, Drawings In 
perspective and In color are given, together with full 
Plans, SpeCifications, Sheeta of Details, Estimates, "to. 

The elegance and cheapness of tbis wagnl cent work 
have won for It the Lnrtre8t Cll'cnlation of any 
Architectural publication In the world. Sold by all 
newsdealers, $2.50 a year, Remit to 

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

PRINTING INKS. 
T

HE .. Scientific American" is printed with CHAS 
ENEU JOHNSON & CO,'8 INK. Tenth U1d Lom· 

bard Sts .. Phila., and 47 ROI!e St" opp, Doane St" N. V. 
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