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These Hack Saws will cut Iron and Steel be 

yond all expectation. 
Iron working mechanics el'eryWhere must and 

will uee 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 81.5(). 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., 
1}3 .Bea"e 8'ree'. New York 

GAS ENGINEERING, RECENT PRO-
gre88 In.-By A. illacpherson. Regenerative system of retort firing. Improvements In gas purilication. Burn
ers and regenerative lamps. 'l'he Welsoocb gas�ht, 
�t�::3n':.'l ';.����� �::tt'n�IA \� �������. AME� 
CAN SUI'PLKHENT, No. 601. Price 10 cents. i'u be 
had at this 01llce and from all neWSdealers. 
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T O O L S  FOR E M E R Y W H E E L S. 

And shaped Diamond Carbon Points, indls- ;;t 
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C
�::,u';rH�'!.'i,�':.� S S and Copper Rolls, also for Truing Inside of .l 

... �I\nders. �tleal Mechanics and Paper � � 
a :::J.�':e���f�e ::ePf�rli��':,f:;�::'�<:l:� � to: 
ability. doing that which no steel tool can � 
dO. After turning the Roll .. when Inspect- , 
ed by a microscope, there 18 no £;Ptlble 
wear. i'ber are now extensiY , u.oed 10 
RolliolC and Paper Mills .... beth In COUB" 
try and In Eniope. Toe subscriber Is u.ldenti.#ed " with tbe uEmeru Wheel " trade 
IllI the PIe ........ Maker of Diamond Tools 
since introduclogtbe use of bls Points and 
tools for the llbeve purpose. Numerous 
composite wheels and new Industries hav 
been created where tbeir " value " ' r  proved incalculable. Diamond Points re-

ground and sharpened. Carbon Tools reset and new car-

�'!;1:
u
��������:;rgf '1�r'de!� l;.lszlers' dismonds 

J. DICKI N SON, 64 N assau St., N. Y. 

THESE are in every respect strictly first-class 
Paints, COE08ed of pure linseed, oil and the 
highest e of pigments. They are pre

pared ready or the brush, in 54 newest shades 
and standard colors, and, on account of their 
I'urity and great covering properties, we offer 
them as tlie MOST DURABLE and ECONOMICAL 
Paints ever produced. One gallon will cover 
from 250 to 275 sq. ft. , two coats. 
Samples and DeSCriptive Price List free by mall. 

ft. W. JOHNS JU,NUFACTURING COIllPANY, 
BOLE lIANUl'.l.CTURlI:RS 01' 

H. W. Johns' .Colors In Oil, Liquid Coach Bisek, 
Asbestos Rooting, F're-p..oof Paints, Building FeU 
Steam-Pipe aq,d BoUer Coverings, etc. Vulcabeston 
Piston Rod Packtog Bings. Gaskets, etc. 
8'1 IlA.lDEN LANE, NEW YORK. 

Chic,,&,o , Philadelphia, Londo ... 

THE AMEnI�d BELL TELBPH�n C�. 
95 M I LK ST. BOSTON,  MASS, 

This Company owns the Letters Patent 
granted to Alexander GrahaDl Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forw& 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 

'unlawtul use, and all the consequellC8lt 
thereof, and liable to suit tht'refor. 

Ititufifi t �mtritlu. 
::N":m� GrA..B :EG::N"GrIlST:m 

uThe Bal dwi n" 
Exhibited at the lau .American InstUuu Fair. NeW Forie. -
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remaining lights In the slightest degree. A marvel of beauty, perfection, and power, adapted to lighting, pumping, and al 

_ ¥'::'r':: ��e�r:.{��g;heap power Is re<pJlred. Manu-

O·U.S Elro'thers '" 00. 
Elevators and Hoistlnlr Machinery, 

38 PA RK ROW, NEW YORK. 

ESIA SECTIONAL STEAM·PI P E  AND BOILE,R COVERINIS. 
TH E ' MAGNESIA 

SECT ION A L  

Coveri ng 
PHILADELPHIA. 

HOME-MADE INCUBATOR.-PRACTI-
cal dil'ectlons for the mannfact.ure of an effective Incu
bator that has been carefully tested and found to per
form all that may be reasonably expected ; with dIreC
tions for operating, With 4 IIgnres. ContalDed In ScIBNTI1I'IC AMERICAN SUPPLEMICNT. NO. 630. Price 10 
cents. To be had at this olllce and from all newsdealers. 

COMPARATIVE VALUN OF STEAM 
and hot water lor tran8mlttlng heat and power.-An 
elaborate dIscu88l0n of the subject. by Charles E. Emory. Contained In ScIBll'nnc AlIlBRICAN SUPI'LElIlKNT No. 
613. - PrIce ten cents. To he had at this olllce and 
from all newsdealers. 
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Mention this pAper. 

For Anti-Friction Bearlnlrs, of 
Best CaRt Steel. Hardened, 
Ground ,  and Bnrnl.hed , 3-16 1o.  to S In. diameter. 

In quality and density of Metal, 
uniformity of temper, and In ac

cUl'llcy and nicety of lInlsh warrant
ed unequaled. pr SampUB and prices on applica
tion. 

ELECTRIC CONVEYORS.-DESCRIP-
tlon of two ingenious systems for the electric ClBl'l'Iage 
of small packages. lliustrated with 13 engravings. (Jon-464. PrIce 10 cents. To be had at this olllce and from 
all newsdealers. 

·�@WMBIA �ICYChES · � Du;r�ICltLES r:!: "" Sl�� �lWANDEHS � GU�ED=HIGHEST GRADE IllUSTRATED CATALOGUE'FREE � - . POPE MFG .  Co. 
79 I"RANKU N ST' BOSTON 
BRANCH 12'w'Af\I'!,EN ST. Nt'WYOI\K - HOUSES�281 'W A BASH AVE.CHICAGO. 

THE DUNNINI PATENT WROUIHT IRON BOILER. (Om 13,500 in use.) 
�UI D1I!;oatBIl,��, 

FOR BLOWING 

CHURCH ORGANS, 
ALL COMPLETE, 

Together with all Its Pat
ents, Patterns, good will 

of Business, etc. 
EsTABLISHED 13 YEABB. 

Addre ... , 
C. It. HALL, 8� Devoushlre lot., Bo.ton, Masa. 

11 
PATENT 

J ACKET KETTLES ,  
PI!rln or Porcelaln Lined. Tested- to 100 lb. 
pressure. Send for Lists. 

. HAND, BURR & CO. 
6U and 616 Market tlt., Philadelphia. Pa. 

SHIP WAVES.- BY SIR WILLIAM 
Thomson. A lecture delivered before the Institution of 
Mechanical Englneers.-Detlnltlon of wave. The dI1fer
ent kinds Of wilves. Waves prodUeed to water by boats 
and the wind. How the wave 'procession Is kept uj). 
Mect of a ship's buDd In causing waves : Wltb eight 
lIgnres. Contained In SOIENTIlI'IO AMBRICAN SUPPLK
MENT No. 613. PrIce ten cents. To be had at this 
olllce and from all newsdealers. 

ESTABLISHED HALF A CENTURY. UARY!I!S 
J" fIRE &BURGLAR 

S A r E: S  
It,AVE �J&�3i�avEMENl� 
ItDT FOUND Itl d MAKES OTHEn ··� 
THAT Will WELL REPAY At.f 
INVESTIGATIO N  
l1Y.Tt\OSEO��I�E T O  SEC\JR� ' 
THE BESt "SAFE 

MARVIN SAFE co. 
NEW YORK, P H I LADELPH IA. 

LONDON. ENCLAND. • 

[JUNE 9, 1 888. 

CHAL L E N G E  E ��, r�;;� c G"�Ic"'!,7',,ll'! �  
T h I R D  A N D  I. U M b [ R L AND P H / L A  

THE PHONOGRAPH.-A DETAILED 
description 01 the new and Im

1M
OVed form of tbe pbo-

="P�oh��''!>:3�t ���J'fu.r�lsX�E�Jl� 8S'ir��: 
MENT, No. 632. Price 10 cents. i'o be had at this olllce and from all newsdealers. 

B U F FA L O  F O R G E  C O .  
f'v" A �\ E.. a c:. S T  L I N E  

FO R GES  B LOWERS  EXHAUSTERS  
- D R I L  L S  '-_\\� , i\c "\ 

TELESCOPIC OHJ l!:CTIVES AND MIR-
rors. I'helr preparation and testlnl1;'.-By H. Grubb, F. 
R. S. An Interesting deSCription of the processes now 
eml!loyed In the construction of telescopic objectives, Jlr1!l1leed with a short history of the manufacture of 
glass. Contained In �CIENTJFIC AMERICAN SUPPLE
IIKNTe, NOB. 34!>1 and 349. Prlce, 10cents each. To be 
obtained at this olllce or from any newsdealer. 

A U T O M I\T I C  CUT O F F  E N G I N E S  �,:;'c',-\��� ' : > "' � '"' 1 � � '- ... . f o n l .- I �  /-< N J  , r< "  r � � .  P R I !\;  , F U " ,", 
B ;..;. ..... L �  E N G I N E  C CJ E h l E  P h  

M ICROSCOPES TeZ ... opu, Sp ....... 
, elelf,Lantem Slides 

Baro'lMttW_, p1&oto!l!'P-phic Ordjiu for Amateu!'''.1_Fi�ia 
6_,&:" W. H. Wal m sley & Vo. Philaaa.,Pa. 
mWl. price list free; Bend for 1Ipoclal Ba�gai .. Lillo. 
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ESTA BLISHED IM6. 

The 1I0.t Pepalar Seieotltle Paper in the World. 
Onl), 83.00 a Year, Includlultj>08talre. Week"'� 3� liumber.' a Year. 

Thla wldel), cl rcnl nted and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of usefnl lnformatlon and a large number 01 
original engravings of new InventIons and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties In Mechanics, ManufHctures; 
Chemlstry, l!:lectrlclty, Telegraphy, Photography, Archi
tecture, Agriculture. Horticulture, Natural History, etc; 
Complete List of Patents each week. ' 

Terms of Su becl· lption.-ane copy of the ' SCIEN� 
TI1i'IC AMBRICA N will be sent for one uear-/i2 numbers
postage prepaid, to any subscriber lu the United States 
or canada, on receipt of thl'ee dollar. by· the pnb
Ushel'S; six months, $1.60 ;  three months, $LOO; 

Clnb •• -Speclal rates for several names, and to Post 
Masters. Write for partlculani. 
�"The safest way to remit Is biPootal -Order. Draft, 01' 
Express Money Order. Money csrefully placed Inside 
of envelopes, securely sealed, and correct1r addressed, 
Beldom goes utray, but Is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., payable to 

�'O'NN &; COo. 
36 1 B roadwaj, New York. . , 

T ::a:: EI 

Scientific American Supplement. 
This Is a separate and distinct publicatIon from 

'!'HE SCIENTIFIC AM E RICAN, but Is unIform therewith 
In Size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with tranalated deSCriptions. 
THE SCIRNTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all rhe prlnolpal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, GOOlCrsphy, Arcbmology. Astronomy, 
Chemlstr)', ElectriCity, LlJr:ht, Heat, Mechanical Engi
neering, Steam and RaIlway ;Engineering, Jlllnlng, 
Ship Building, Martne Engineering, Photogruphy, 
· .. echnology, Mannfactnrlng industrIes, Sar:.ltary En
gineering, AgrIcultnre, Horticulture, Domestic Econo
my, Biography, MediCine, etc. A vut amunot of fresh 
and valuable toformatlon obtslnable to no other publication. 

Tile most (mportant .En?ineenng Works, Mechanisms, 
and Mannfactures at home and abroad are Illustrated 
and described to the SUPPLEHENT. 

Price for the SUPl'LEMENT for the United States and 
Canada. t/i.oo a year, or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, both maned 
for one year for $7,00. Single copies 10 centa. Address 
and remit hy posu.l order, express money order, or check. 

- MUliN &; Co., 361 Broadway, N. 1( .. 
Publishers SCIENTIFIC AMERICAN. 

• 

Euilders Edition. 
SH I E L D S " B R O W N  CO. THE ScIBNTIII'IO AMERICAN ARCHl'rECTS' A ND 

BUILDERS' EDITION Is Issued mOnthly. a.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two h nndred ordinary book pages ; forming a 
large and splendid Malfazlne of A rchitecture, rich
ly adorned with elegant plates- in colms, and with other 
tine engravings ; illustrating the most toterestlng ex
amples of modem Architectural Construction and 
allied subjects. 

A special feature Is the presentation to each number 
of a variety of the latest and best plans for private resl
deoC)eS. city and COUlltry, tocludlng tho$e 01 very mod
erate cost as well u the more expensive. DraWings to 
perspective and In color are given, together with tnll 

P I P E C 0 V -E· R I N G S Plans, Specillcations, Sheets of Details, Estimates, ete. 
. The elegance and ch.eapne88 01 this lnlijtnl1lceot work 

bave won for It the Larll'e.t Ch'cnlatlon of an7 
Made entlrel), of ASBBST08. .Archlteetural publication to the world. Sold hy aI 

Absolutely Fire ' Proof. newsdealers. $2.50 a year. Remit to 

BIUlDED PACJKING. IIILL BOA.D, SHDTHING, �INT, mu AND SPEClI!LTlES. MUNN & co., Publishers, 
O:Elt.A.Xo311::JIiI:a. a __ :.:-m_om 00., :rOOT .m_ B"Z':EIt a"Z'_. __ y_ 361 Broadway, New York. 

BRANCH.a. Phlla. 32 a,. 2d St. Chloa_c. 40 E. Lake .at. Plttsbu ... , 37 Lewis Blook. PRINTING INKS. 
I C E  & R E F R I G E RAT I N G :"":.llin;oI,�or�I�: T��ok�s��gW.,;H&�;;;i:ll!� 

co .• 1( ork, Pa . bard Sts� Pbila., and 47 R080 St., opp, Duane St., N. Y. 

© 1888 SCIENTIFIC AMERICAN, INC.




