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The above are charges per- agate hne-about eight 
w.:ords per line. This notice shows the width of the line, 
and. is set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
ment. as the letter press. Advertisements must be 
received at publication office as early 8S Thursday morD­
ing to appear in ne t issue. 

The Ori[inal Unvnlcanized Pactin[ 
CALLED THE STANDARn-�T ��:�e
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Accept no packing as JENKINS PACKING unless 
stamped with our" Trade Mark." {tl .John Street, N. Y. 

JENKINtI BROS 106 MIlk IStreet. Bo.ton. 
I) • 18 So. Fourth St., Phn". 

64 Dearborn St., Chlcapt. 

STAR HACKSAW 
I�J II \I 111111 

These Hack Saws will cut Iron and Steel be 
yond all expectation. 

Iron working mechanics everywhere must and 
will me them, They do the work of files at one­
tenth the cost. and in one-tenth the time. One 
Patent Nickel-plated Steel frame, and one dozen 
8 inch Blades, sent by mail. prepaid. On receipt 
of $1.50. Hardware dealers will furnish them at 
at the same price. All saws marked with a star, 
and bearing our name are fully warranted. 

MILLERS FALLS CO., 
93 Reade Street, New York 

roE - HOUS E AND REFRIGERATOR. 
Directions and. Dimensions lor construction, with one 
Illustration of cold house for p:rp.serving fruit from 
season to season. The air is kept ilry and pure through .. 
out the year at a temperature of from 34,0 to 36°. Con­
tained in S(,[ENTIFIC A)'IER[CAN SfJPPLR:MENT No. 116. ��� "ents. To be had at this office and of all news-

New Gas Engine "The Baldwin" 

Barnes' Patent Foot Power Machinery. 
WO RKERS OF' WOOD OR METAL. 

without steam power, by using ou tfi ts oCtheseMachines, 
can bid lower, and save more money from 1]:;;12 theirj obs, thaa by any other means for doing , 
their work. Also for Industri,1 Schoola or Ilome r"ining. 
With them boys can acquire practicalJour. 
ne1IDen'B trades before they "go for them� 
Belva" Price·List Catalogue Free. 
W. F. & JOHN BARNES CO •• 

No., 1 99L_Buby St� lIockfora, IlL 
ICE�HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP­
PLEMENT, :i9. Price 10 cents. To be had at this office 
omd of all newsdealers. ---------------------

UW-JOHNS' 
P-�.A&[<S=FO·S· LIQUID PAINTS. 

Asbestos Bootlwr. Building Felt, Steam Packings, �iler Coverings, 
Fire Proof Paints, Cements, E� 

Samples and Descriptive Price Lists Free. 
H. W. JOHNS Mf'G CO., 87 MAIDEN LANE, N. Y. 

Exhibited at the late Ameriam Institute FaVr, New York. 

A fou,r horse-power engine in, connection with storage 
battery. running 84 incandescent electric Hght& (and 
without batt.ery, 82li�hts), giving a perfect light, with 

I W·· ATe H M A K E RS all the steadiness that can be obtained from the nigh .. 
speed steam engines in common use f,)r electric lighting, 
���n:i�-::�\�'b�u�
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Webster Foot-Slg est egree. . m�rve 0 �au y, per ec lO n, an Wheel and our Tab e oft:quivalellt8. 
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�������� American Watch Tool Co.,Waltham,Mass. 

tureod an'l.guara

B
nt.eed by h & C SEVERN AND MERSEY TUlmELS.-tiS rot ers 0., Full description of these two itnportnnt engineering 

works, with two engravings. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 60-l. Price 10 cents. To 

Elevators and Hoisting Machinery, be had at this oroce and fromall newsdealers. 

S/s PARK HOW, NEW YORK. 

RESERVOIR DAMS.-A PAPER BY 

lIJention this paper. 

s"", ... cu\­
tIn,Auto­

mahcCroa. 
Feed, etc. 

Cata.loguo 
Fre. 

of all ow" 

DRY AIR REFRIGERATING MACHINE. 
Descrlvtion of Hall's Improved horizontal dry air refrlg. 
erator, designed to deliver about 10.000 cubic feet 01 
cold air per bour, when running at a speed of 100 revOlu-
�� Jfe�pti�g�� t�n
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.howing pIau and side elevation of the apparabus. and 
dIagrams illustrative of its performance. Conta�ned in 
ScIENTIFIC AMERICAN SUPPLEMENT, No. �8/S. Price 
10 cents. ro be had � this Office and from aU new .... 
dealers. 

SA. WS �'::::'����::Jif."t.t�g.SAW S 
A fun IF" Book 

duee N-";TUR- A pering �aW8 

W upon improving their
w qu tty and tong ness, enabling Us to reduce 

prices. Address S EMERSON. SIUITH &; CO. (Ltd.). S Beo.ver Fo.lIs, Pa. 

Address JOIl ROEBLING'S BON:>, Manufactur-
ers, Trenton, N. , or 117 Liberty Street. New York. 

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

Patont RifOtod tonareb Rnbbor BOltin!.l 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full practical directions and specifications for the con .. 
strllctlon of the fastest and best kinds of Ice Yachts of 
��":

t
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and arranl'emeut of all the parts. Contained In SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 6�-l. Price 10 
cents. To be had at this oroce and of all newsdealers. 

'C;��QMPLETE. STEAMJ)�P�j 
0'O-�ONLY SE.VEN DOtLARS�-=:c' 
DEMAND Tril5I"UMP/ / ��: 

OF YOUR , ,/ ,, OR WRITE. 
DE.ALE�/;» TO US FOR PRICES,j 

<:>/ VAN DUZE�j'S PATENT 
C</VAN DUZEN a. TI FT. 
" c  50LE. MAKERS lL��� UNCINNATI, O�· 

PANAMA CANAL.-A PAPER B YDR. 
W. Nelson on some of the difficulties to be overcome in 
the prosecution of this work. Damming the Cha.2res 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of the work. Contained in SCIENTIFIC AMERICAN 
SUPPLEME"T, No. 6113. Price 10 cents. To be had at 
this office and from all newsdealers. 

PATENTS. 
MESSRS.,MUNN &; co .. in connection with the publi' 

catlon of the SCIENTIFIC A MERIC.AN, continue to ex .. 
Bmine improvements. and to act as Solicitors of Patents 
for Inventors. 

In th", line of busmess t.hey have had fortycO'w VA .. 
ezperience. and now nave unequaled facilities fUr the 
preparlltlOn of .Patent Drawin�s, Specitlcations. and the 
���:�,u��:a3r. !�g
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on Inf.l'lnllement8 of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasQnab}e terms, 

A pamphlet sent free of ohar�e, on application, con· 
tttinip.g f\111 infoI1llf!-ti.on about �atents and how tc? pro" 
Cure them; directlOns concernmg Labels, Copy tIghts, 
Designs, Patents, Appeals, Reissues. Infringements, As­
.Igmnents, Rejected CMes. IIints on the Bale of Pa­
tento, etc. 

We also send. ff"ooof eha.-ae, a SynopSls of ]<'oreign Pa. 
tent LaWs, showing the C(lRt and method of securIng 
patents in aU the principal countries of the world. 

MIJNN &: CO., Sollcltora ot Pat.ena., 
361 Broadway. New York. 

BRA�TCH OFFICEB.-No. 622 and 624 F Street, Pa-­
Olfto BlI IdlnlC, near 7tb Street, Washingwn, D. C. 

�:mST Zl.V T�E �O:Fl.z..X). 
Specially adapted for PAPER MILLS, SAW MILLS, and wherever a 

BELT of UNUSUAL STRENGTH is required. 

THE GUTTA PEReHA AND RUBBER MFI. CO. 
New York, Cblcago, San Francisco. 

ESTABLISHED HALF A CENTURY. 

UA�!S JI'FIRE &.BURGlAR ' 

SAF.E:S 
Ji,lVE M":JE�;rJ�aVEMEN1S 
ROT FDUND,l��HEfll\AKES THATvliu.WELL RE:PAY AN 
lNVESTIGATION by,Tt\OSEo��I�e TO SECURE; 
THE BE,ST "SAFE 

MARVIN SAFE co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. ----
PH O T O-E NGRAVING -PROCESSES.-
The" Washout ,t process. ·The swelled gelatine process 
Full details of each. Contained in ':lCIENTIIl'IC AMEHI­
CAN SUPPLEMENT. No. 61�. Price 10 cents. To be had 
at this office and from all newsdealers. 

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

chanic3, Builders, luen of leisure, and professional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of b90ks through the mailfi 
at very smaH cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
di:fferent subjects, bas recently been published for 
free circulation at the office of this paper. Subject,s 
classiHed with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN & (;0 .. 361 Jlron.dwn.y. New York. 

ASK YOUR STATIONER FOR THE 
JOHANN FABER LEAD PENCILS 

THE BEST NOW MADE 

JAMES B. EADS.-AN ACCOUNT O F  
the life and labors of this eminent engineer. With a 
portrait. Contained in SCIENTIIl'lC AMERICAN SUPPLE­
MENT. No. :i9�. Price 10 cents. To be had at this 
office and from all newsdealers. 

Steam! Steam! 
We build Automatic Engines from 2 to 200 H. P •• 

equal to anything in market. 

A Large Lot of 2, 8 and 4,-H. Engine) 
With or without boilers. low for cash. 

B. W. PAYNE If, SONS, 
::Ell:rni:ra.. N _ Y. 

The best made, all steel, and warranted 8 !Sizes. CAPITOL MANUFACTURING CO.,. Loomis and Taylor Streets, Chicago, Ills. 
SUPERIOR � Sta.tiona.ry Engines 

wilb Plain o.nd Antomo._ 

tic Cut-off. Vel·tico.l o.nd 

,� _ Horizontal. -" Penna. Diamond Drill Co., 
"Z� -" Birdsboro, Pa. 

Sh f· d G . T t'l M h' i THOS.WOOD�(;O 

. a tlng' an Baring ex 1 e ao lnery, 22d o.nd Wood iilt •• ,· 

, '.LEVATOR., ETC. Philadelphia, PR. 

© 1888 SCIENTIFIC AMERICAN, INC, 

[MARCH 10, 1888. 

S���L��( M�ll[��lt m�� W�RKS 
W B BU RNS PROP' 

THE AMERI�AN �Ett UtEPH�NE ��. 
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. 

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 
unlawful use, and all the consequeuceb 
thereof. and liable to suit therefor. 

AUTOMATIC CUT OFF ENGINES,"t,":i�\��i� fv1ANUFACTURED UPON SCI£NTiFICAND PRACTICAL PRINCIPII;: , BALL ENGINE Co ERIE PA, 

HYPNOTISM IN FRANCE.-A N/I N-
teresting review ot the present status of this subject, by 
Max Dessoir. Contained In SCIENTIFIC AMERICAN Sup­
PLEMENT, .No. 613. PrIce 10 cent •. To be had at this 
office and from all newsdealers. 

ESTABLISHED 1/s46. 
The Most Popolar Selentille Paper In the World. 
Onl]" $3.00 a Yen. .. , inclndilll/i Postage. Weekly. :i2 Nnmber� II. yen. ... 

Thill widely cll'cnlnled and splendidly Illustrated 
paper Is published weekly. Every number contains sl • 
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam .Machinery, 
New Inyentions, Novelties in MechaniCS, Manufactures. 
Chemistry,ElectricitY, Telegraphy. Photography, Archi­
tecture. Agriculture, Horticulture, Natural ITistory, etc. 
Complete List of Patents each week. 

Terms of SnboCl'lplion.-One copy of the SCIEN­
TIFIC A"ERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of thl'ee dolhu·lt by the pub .. 
lishers; six montbs, $1.50; three months, $1.00. 

Club ... -Speelal rates for several names, and to Post 
.iJ,l .... lt>r.. Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
EltpressMoney Order. Monny carefully pluced Inside 
of envelopes, securely sealed, and correctl,f addressed.. 
seldom goes astray, hut i8 at the sender'� risk., Ad. 
dress all letters and make all orders, drafts; etc., pay· 
able to 

�UNN &; 00_. 
361 Broadway, New York. 
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ScIentific American Supplement. 
This is a separate and distinct publication from 

l'HK SCI�NTIFIC AMKRlCAN. but is uniform therewith 
In Size, every number containing sixteen large pages full 
of engravingst many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPL"MIONT is published 
weekly, and included a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe prinaipal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, GeoJ(raphy, Archreology_ Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi. 
neering. Steam and Railway Engineering, l\1ining, 
�ip Building, Marine Engineering, PhotQgruphy. 

echnology, Manufacturing Industries, Sar.itary En .. 
.ineering, Agriculture, Horticulture, Domestic Econo .. 
my, Biography, Medicine, etc. A vast am(llmt of fresh 
and valuable information obtainable In no other pub· 
lIcation. 

The most important En�ineel'ing Works, Mechanisms. 
and Manufactures at home and ab.o"d are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIF£C AM­

EltlCAN and one copy of the SUPPLEM"NT, both mailed 
for one year for $7,00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

lllUNN &; Co., 361 Broadway, N. Y .. 
Pllblishers SCIENTIIl'JC'AMEmcAN. 

-. 
Builders Edition. 

THE SCIENTIFIC AMERICAN ARCHl'l'ECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty hlrge quarto pages, equal 
to about two b undred ordinary book pages; forming a 
large and splendid Magazine of A rcbitectllre, rich .. 
ly adorned with elegqnt p!ates in cO!O>'s, 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 lat .. st Ilnd best plans for private resi­

'fdences. city and country. Including those or very mod­
erate cost as weH as the more- expensive. Draw1ngs in 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, "tc. 

The elegance and cheapness of this mal!nlficent work 
have won for it the I .. nr&{est ell'culalion of any 
Architectural publication In the world. Sold by an 
newsdealers. $2.50 a year. Remlt to 

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

PRINTING INKS. 
THE .. ScientifiC American" is printed with CRAS 

ENEU JOHNSON & CO.'S INK. Tenth and Lom­bard Sts .. Phila., and �7 Rose St,. opp, DUane St., N. Y. 
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