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" BLAKE'S CHALLENCE" ROCK BREAKER. 

Patented November 18, 11'l79. 
F'or Macadam Road making, Ballasting of Railroads, Crushing Ores.' use of I:roH Fnrnace�, 
etc. Rapidly superseding our older styles of Blake Crusher on account of Its. supen0.r stre'ngthl effi,oi­
eney, and simplicity. Adopted bY important Railway and Mining Corporations, CitIes, and Towns. 
b'irst Class Medal of SttaJeriority awarded by American Institute. 

BLAKE CRUSHER CO., Sole Makers, New Haven, Conll. 

[APRIL 3, 1880. 

if �J!Ls��! Ph���_2!�, if .. 
, I  Self-lubricating Bushings. .I '  ' 

I PENFIELD BLOCK WORKS, . 
Lock Box 99, LOCKPORT. N. Y. 
COMPARATIVE VALUE OF GAS AND 

Engravings may heaa advert"ements at the sarne rate 
per tine, by measurement, as the letter pr·CH8. Adver·' 
tisements must be received at publication Qtfice as earl1J 
as T hursiay rnontinq to appeal' in next issue. 

� r:rhe publishers of this pAper guarantee to adver� tisers a circulation of not less than 501000 copies every 
weekly issue. 

IN THE MATTER OF 

THE 

COAL.-By Geo. S. Dwight. An interesting paper, giving 

SPY GLASSES some curious specuJations about the wastes of coal due 

,
to the extravagant methods now in vogue in all civilized 
centers in obtaining the thermal effects of this fuel ; showing bow a reformation of so glaring an evil may be 
effected, and how the losses may be reduced; and point-
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TIFIC AMEHICAN SUPPLEMENT, No. 216. Price 10 
cents. To be had at this office and from all newsdealers. 

HAMILTON, ON'l'. M ICROSCOPES, 
A

Tbe same number contains a valuable article on the 
'"Heating Power of Coal Gas,'! by Dr. Wm. Wallace . . ---�-

MANUF ACTURER WANTED TO 
JAMES W. QUEEN & CO., 1880 TENDERS 1880 will be received by the undersigned up to the 924 CHESTNUT ST., PHILADEI,PHIA. P A. 

31st DAV OF MARCH, ISSO, Catalogues sent on application. 
f h Part 1.-IUathcmatical Instru.nents. 
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te and stock of the above named insolvents, Part 2.-0ptical Instrunlents. 
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Runs more easily. Less liable to obstruction. and frame buildings thereon; 3.') H. P. en- AN EASILY MADE SMALL, STRONG, Will cut longer grass. Easily adjusted. gine and boiler, lathes, planers, drilling AND CHEAP BOILER,for,little Steamboats. By H. K. Is more durable. No springs. Almost noiseless. machines, and all the plant and equipment Stroud. With an en�raving. This excellent little boiler Every Mower warranted. 0 [a first-Class machine shop-original cost, is made of wrought tron mercury fiasks, which may be 
LLO VB, SUP P LEE &; WALTON, St�7gkoogfn&�c'h������is:' ;{,iinufactured ·au.] $49,560 17 ��:�Uie�b;tl��'Ji�':.�� ��a�Bn���
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ht ��.� used for a year paStl with much success, in the steam 
THE EAR.-BY CRAS. R. BURNETT, Patterns. costing over $12,0110, but valued at... Ig:�5b gg ��:�I� ��:�t i��ngr��:iler�
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:M D A val able paper giving a report of foul' cases Bills and A ccounts receIvable, $4,957.28, but further description of boiler boat, and engine, with 
a�ong man� others, in' which is shown the beneficiai estin ated at ....... ,................ ...... .... 700 00 method of securing the propelier shaft in stern yost. see 
e1f�ct deriv3d from the prolonged and uninterruf..,ted : SCIENTIFIC AMERICAN SUPPT,E1IENT, No. 18�. t'rice 
wea "ng of cotton pellets as artiliei'L1 drum heads and $66,497 47 110_cents. To be had at this Office and of all newsdealers. 
whi�h the author claims are the onlyusefulk-ind of 'a rti- I 
ficlai drum·heads that have ever yet been devised. The buildings and plant are in first-rate repair, and I TilE COPYGRAM 
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ali newsdealers. ____
_ �_�._ _ ____ __ . __ I working machinery, locomotives, a�d iron bridges. ! ��Sf!���i�
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P . B aS 1 C 11 
,The works a�e tn c10se proxl�Ity to the I-!a�senger pound or ounce at wholesale rates. For 25 cents we will 

�DD�r OX an a I H ar I depot of �he Great Wes�ern Hallw�y. and sIdmg ac� send postpaidl one packagp, of Poirrier's 6 B Paris Vio­'I commodatIOn can be obtamed at trifilng cost. : let, with gum and acid sufficient to make one ounce best 
I' Offers wii! be received for the estate en bloc, or for the Copyg,ram lnk. THE COPYGRAM CO., 104 Duane St., 

For Dining Room and Lunch Basket. Bl mail, lOc.; 12 for real estate and fixed machinery separately. New York. 
�1. Addr��s O . ... '\1. Brock, Monroeton, radford Co., Pa. Stock sheet can be seen, and all information ottained, f!!��'!!!!!!'!!-III!'!'I!I!'!!!"'''''!'!1!!!!!-'!!'!!''!!!'!!''!''!'!�!!'II-1I!I 
lLULROAD IRON FOR SALE.-ABOUT, by applying on the premises. . 

four miles of Flat Rails, 28 and 33 lb. weight, for horse I . N.B.-Any m�chines finished o.r in cou:t:se of construc· 
railload use j also, '['urn rl'ubles, F'rogs, etc. I tl�n, wlll be dIsposed of by prIvate sa e at moderate 

ED \VlN S. BROWN, 176 Main st., Paterson, N. J. I prICes. ---- - - ---- . I THOMAS W A VELL, 
MATCH BOX MACHINE FOR :::L\LE.! Assignee. 
New, Practical, and can be seen at work. Either patent 
or machine. or both. will be S Old. 

HIRAM S'l'I1]YENS, l>atent_ee_, _N"",_�aven,C�. STEAM PUMPS. (;1lil'eI'sal Hand Planer, . '-".JOlj ......... Judson's Patent. i HENRY R WORTHINGTON Model makers jewelers ' • ! 
and metal workers gen�: 239 Broad''''mr, N. Y._.. �3 Wat.el' St., Boston. 
erally, find this tool of I 709 lUal'ket �t., �t. LOlliS, Mo. 
great value. Price� re· THE  WOH'l'llIKGTOX PUl\U'ISG ENGINES FOR 'VATI';l{ duced. Send for. Illus� I ,"VouKs-Compound, Condensing or Non�Condensing. trated cata!ogue of Plan- I Used in over 100 Water·vVorks Stations. 
�rioo���. 
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sa�si ! WORTHINGTON STEAM PUMPS of all sizes and for an 
Ratchet Drills. etc. Man- i purposes. 
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It1�l,f I Prices below those of any 

. .  _. __ �. _ _ __ �:,.Klllgston,Mass. 
other steam pump in A HORIZONTAL STEAM ENGINE FOR 

Sale, each with 7 x 12, 8 x 12, 9 x 12 cylinder ; all in perfect th e market. order: governors, heaters, and pumps attached, and with 
or without reversing Iinle Adt1ress S'11EA'\1 j1jNG[NF., 701 Greenwich St., New York. 

Giles' Sawing Machine 

Sawing off a. Log', 
Ea.sy ana. Fast. 

Our latest improved sawing machine cuts 
off a 2-foot log in 2 minutes. A $100 
PRESENT will be given totwo men who 
can saw as much in the old way, as one man 
can with this machine. Circulars sent free. 

United States Manufacturing Co" Chicago, Ill. 

.. __ ._ ----- .- ---� --.- ---------
ROUSE DRAINS AND THEIR COMMON 
DEFECTS.-By Eliot C. Clarke, C.E, PrinCipal Asststant 
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Valuable Paper, showing the Essential Conditions for 
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wrong methods of connecting drains with sewers, with eugravings. How Jeaks in drains occur and how de­
tected. Descriptions of t.he most common defects in drains, with engravings. Together with many valuable 
��Fa��.�:�:r��r�;��o;£;,
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This paper is based on the observations of the author during an extended experience in the actual construc­
tion of drains and sewers, and presents in concise form 
the latest and best information on the subject Con­tained in SIJII+jN'TIFIC AMEH.ICAN SFPPLK1\H::\T, number 179. Price 10 cents. To be had at this office and of 
newsdealers everywhere. 

WANTED, ONE FOREMAN MACHINIST 

TOUGHENED GLA8S SLEEPEHS. BY 
c. WOOd, C.E. A p�per read before the Iron and Steel Institute of I..Iiverpooi, in regard to the recent novel ap� 
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ening and moulding the material tor such purposes, and 
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�r��;:���e a���ii��a�c��e fA��t��1��e�ifg 7 engravings. Containedin SCHl:"\Tllnc A.\!};mCAX Sr'p­

PLlll.H]j;NTl Ne 20'7'. Price 10 cents. To be had nt this 
office and from all newsdealers. 

THE DINGEE It, CONARD CO'S 
BEAUTIFUL EVER-BLOOMING 

ROSES 
THE BEST IN THE WORLD. 
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P1!��!� suitable for innmediate bloom, safely by mail at all post-
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,fi 75 fodinO' 100 for $1:1. pF" Send for our New 

Ouide to Rose Cultlu'e-60 pa�.§, elegantly. illus­
trated-and choose from over Five Hundred li'inest 
�orts. Address 

'rilE OINGRE & CONARD CO., 
Rose (-;tl'o",'er�, West (�rove, Cbester Co., Pa. 

MISCELLANEOUS USEFUL RECIPES. 
A collection of about 40 valuable recipes f'()l' the House� 
hold, Workshop, and Laboratory. How to make 8ke]e� 
ton Leaves. How to Preserve AutUmn Leaves. How 
to make Smooth and Rough Academy Boards. Fumi-
t����, ��b1�i ii�r!Y,e:�g
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;�!reJ�

e 
W�te�l)aryt;;�r�h�<;��� 

cent Paint for Clock Dials, etc. How to make Gelatine 
���r;�?� pi:g��

r
Dc����nfc�ro��. \��1��rSl·ai:.

e
Wo� to Render Bloth ]'ireproof lllld Waterproof. Moth and 

Roach Ext.erminator. '"Po Color Butter. To Remove Stains from Marble. '1'0 Remove Mustiness from Casks. 
How to Make Sticky Fly I'aper. Chemical Novelties � 
Recipe for Ivorite or ArtifiCial IVory. ArtIficial Fuel. 
New Colors. Colors from Cocoa. Method of Preparing 
the Dyestuff' Morine." A new Mineral Gum, a SUb8ti� 
tute for Gum ArabiC. Contained in SCHiNTIFIC AMERI­CAN SUPPL[+;MENT, No. 1.)H� The same number contains 
a valuable reCipe for making a Superior Gum, and Di­
rections for Keeping Frui t. Price 10 rents. To be had 
at this oIlice. and from all newsdsalers. - .---- ---_.-._--
GOLD, :'IILVER, BRONZE, AND COLORED DIPS 
Solutions. Recipes sent for One Dollar. 

CHEMIST, Box 32, West Che8hire, Oonn. 

�ANTED. 
A competent. and reliable man as "�rime Keeper" in a 
general machine shop and foundry em ploying 300 to 400 
men. Must be thoroughly eif.��;ro<i'77�,

d:3�:\:ork. 

ELECTRO-MACNETS, 
1� in. long, !}4 in. diameter. silk wound wire, by mail, 25 cents. J.H. HINGLE, Rutherford, N. J. 

SPEED INDICA TOR, FOR VEST POCKET. 
New, eleK�rN'b�MbP<.'���tu/lc�tknG CO., � 93 Liberty Street, New York. -------

make Seixas' Patent Weighted Horse Shoe,as described in this journal Feb. 14th. Address 
J. S. BROWN, Galveston, Texai. --------------------

THE STRONG­
est, most com­plete, and reliable of En!.lines and 
Boilers. Special sizes, 4 to 40 H. P. 
Others on appll­
cp,t i o n .  Al so  
jointless steam 
kettles and ms-
f:'
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Sons & Co., Buffa· 
10,N. Y. 

It Takes Like Wildfire! 
lIas only to be seen to be apprecia,ted. Everyone who has used it unanimous in their opiuioll that it is the most wonderj'U� inven­

tionojthe age! One trial sufIicient to firmly establish its merits 
in the goodopiniouofits user. All are delighted with the 

Ladies' Favorite Washing Machine 
PRICE ONLY 60 CENTS. 

This Machine is entirely new, having just been in trodueed, but eo well has it already taken, that it bid;; fair to supers-ede the use or 
all others. Itspo intsofsuperiorityover all other machiues now in 
use, are: its Simplicity; its Compactnells; its Durab ility and 
Strength; the ease with which it may be us�d, and t�e g?O? work 
it can accomplish, and the extremely low prtce at whlCh It IS sold. 
Made of hard wood, and substantiallY put together, it is warTl;Lllted 
tn last for years without getting out of repair. It is emphatlCal1y 
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two can with any other, and with less exertion. It does away 
with hand rubbing i it prevents deform.ed joint�, bro.ke� naB.s and 
blistered hands; it saves the clothes; It saves in wnngmg; It call 
be used in any tub, and any lady or child can work it with ell;Se. 
without in}H1'Y to the 'most delicate haHds. Vle are now sendmg 
out hundreds of these Machines daily 1 and are constantly receiving 
expressionsofsatisfactioh from all sides. Reader, send for one; it 
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securely packed in a strong box. to any address in the United States, 
aU chargcsprepaid,for only 60 cents, (postage s tamps taken,) or 
two Machines to one address for $1.00. Who ever heard of such a 
chance?-aftrst-clas8 Washing Machine for 60 centsJ Write at 
once andesca1;le the rush. We expect to selllO,OOOof these Machines 
in a month. All orders promptly filled in turn. Agents wantet1 
ctlerywhere-Circular and Termf\!ree. Send direct to the Manufac­
turer's Agents, ]100RE & WILSON, �4u Uroadwuy, licw York. 

CAVEATS, COPYRIGHTS, LABEL 
REGISTKA'J'ION, E I·C. 

Messrs. M unn & Co., in connection with the pnblica· 
tion of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the Preparation of Patent Dra'\vings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and FJreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of LabelS, Copyrights for Books, Labels, 
Reissnes, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure themj directions concerning Labels, Copy­
rights, Designs, Patents, A ppeals, Reissues, Infringe­
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

F01'eian Patents.-We also send, free oj charqe, tl 
Synopsis 01 l!'oreign Patent Laws .. showing the cost anel 
method of securing patents in all the principal coun­
tries of the world. American inventors should bear in 
mind that, as a general rule, any InventiGn that i� valu,· 
able to the patentee in this country is worth equally a8 
much in England and some other foreign countries. 
Five patel ts-embracing Canadian, English, German, 
Frenchl au, 1 Belgian-will s(�cure to an invelltor the ex� 
clubive mo.!opoly to his discovery among abont ONE 
IIUNDRED AND FIFTY )IILLIONS of the most intelligent 
people in the wor:d. The facilities of business and 
B�eam communlcat:on are such that patents can be ob­
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 

I. $75; German, $100; French, $100; Belgian, $100; Cana· 
dian,$50. 

CAUTION.-·We ar� the first inventors, and own 17. dlffere:p.t saw lnachlne patents. Any sawing ma­chine haVing a,seat for. the operator or treadles for his feet, is an infringementon ourpatents and we are prosecuting all infringers. 1::)0 BEWARE OF WHOM YOU BUY. 

and one Pattern Maker and Draughtsman. Address L I Q. HALTEMAN & CO., Manufacturers of Steam Engines 
i and Mill Machinery, 1611 South 3d Street, St. LOUis, Mo. 

Copies of Patent .•• -Persons desiring any patent 
issued from 1836 to November 26, ISm, can be supplied 

J liST l'UJU,It'iIlED, with official copIes at reasonable cost, the price de· 
BickneN�o���rgc�'s Spe • .  pending upon the extent of drawings and length of 
cimen HoOk of 100 Architec- I specifications. 50· Pe;f�m,;a'C��tl';b��t-asRortment eVer offered lOc-1 FOOT POWER LATHES. SCREW CUT­

Agts Outfit lO'c CONN CARD Co. Northford ct" ; ting greatly improved. �and PJaners for metal. Small • ._. ___ �_� " a  __ --=- ' __ � ___ _ _  . ��. �tf)wfJ�tac�gi�,Jt'fI�s.  Catalogue sent. N. H. 

To Business Men. 
���l :a;:ttf;�f ���;;��le� i Any patent issued since September 11, 1866, at which 
t:i����:�hci��:S� g6u�g�: I time the Patent Office commenced printing the draw­
es, etc. A desirable book ings and spc('ificatio1lt�, luay be had by remitting to 

LIGHT DRAUGHT, FAST, S T E R N ��� t�;;:��:r�'b�R�in"i� ��� this office$1. 

:�e�\i;����b����dra;,�'f,"t r:��tgha:.�::: ���� /�fie� 8vo voiume, cloth. Mailed A copy of the claims of any patent issued since 1836 
The value of the SCIENTIFIC AMERICAN as an adver- an hour. Designed under direction of Col. �'. W. Farqu- f.::::.

e 
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When ordering copies, please to remit for the �ame 
is ten times greater than that of any similar journal . d t· I f l · b ·l d Designs of Sea and as above, and state name of patentee, title of inven-
now pubEshed. It goes into all the States and Territo- �g��i, afurnr:�e�u::s tge v:���or en¥Yi� s�:':{ce:�e L�ke Side Cottages, Sa

O\\��e� tion, and date of patent. 
ries, and is read in all the principal libraries and readmg character of these boats, their simplicity of construc� 

I 
Residences, inc,uding a 

�",�.""".", .. 'C & COM- A pam' phlet, containing fun directions for obtaining 
f th Id A b . t thO tion, roominess, anI! light draught render them very Church, postpaid for 25 . rooms 0 e wor.' uS I.ness ma� wan � some Ing desirable. especially for shallow waters. Contain�d STOCK, Publishers, 27 Warren .N. Y. United States patents E!ent free. A handsomely bound more than to see hIS advertIsement In a prInted news- I in SCIENTIFIC AMERICAN SUPPLEMI!�NT No.1'". - ----- -� �-- -----------

paper. He wants circulation If it is worth 25 cents per Price 10 cents. To he had at this office and of all news- THE SUTRO TUNNEL. BY ADOLPH Reference Book, gilt edges, contains 140 pages and 
I· d "  f th h d' I dealers. many engravings and tahles important to every pat· me to a vertlse In a paper 0 ree t ousan CIrCU a· Sutro. An in!e:resting address, giv,ingthe lt�story of this 
tion it is worth $4 per line to advertise in one of forty- F RE E Illustrated CATALOGUE of�·Ct. SON G S celebrated mlnlng tunnel, from i!8 11l,ceptlOn up to the entee and mechanic, and is 11 useful hand book of refer .. 
eigh't thousand. Chromos, Watches, Revolvers and r�:�

e
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l 1t��� t�e�n�tj'� ence for everybody. Price::5 cents, Illailed free. 
The circulation of the SCIENTIFIC AMERICAN is guar- assortment in �:v��i��. i.I�.

A
';!����lff�assau St ... N. Y. construction, the difficulties that have been enconnt· Addre�s 

anteed to ex��ed It'lI!''l'Y '1'HOUSA�D every week. . :i�g,; a�gd
t
�ie�����c�; t� ��yg��r: t�c�to��t�l�h� m�� For advertlsmg rates see top of first column of thIS WANTED.-Small Patented Article to man!,facture on covery of the Comstock lode, and of the gealogical 

""ge, or address I royalty. R. L. BLAOK, Box 547,. Canton, Olio. formations of the gold and silver depQSits of CaDfornia. � � .  '�-- -' . . .  - � -- Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. .ll1UNN & CO., Publishers, I BI G PAY to sell our ltubber Prmtmg :'Itamps. :'Iam- �05. Price 10 cents. �o he had at this oJDooa.ud from 37 Park Row, New York. pies tree. TaylorBros.&Co.,Oleveland,O. all newsdealel.'1!. • 
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