
�d1!trtiStmtuts. 
In8tde Paae, eaoh tnll8rtion •• _73 cent" a line. Back Paae, eaoh lB88rtion - - - 81.8" a line. lAbeut elgllt word8 to a line.) 
E� mav Mad aavert'-nenta at the IICItM rate per 111l6. &v _ement. Q8 tAe letter]»'688. AdverlilmnmtB m1J8t b6 reeeJvea at publiaUion q1f/C8 Q8 earl" Q8 T kursday fTlQfT/i,f19 to appear in �t t88U6. 

MACHINISTS! You are nsIJur vile oompound .. 
destructive of your mach1neuf TRY PURE NATURAL WEST VA. LUBRICATING OILS. produced from our Own wells. G� untreated. unadulterated, and �OS-CU.\O.:ALABLE in 

the coldest weather. For sale to CQnOUment In 2, 5. and 10 galb CRD8 and In barrels. Send for circular to 
E. W. STAPLES & CO, Volcano. Wood Co •• W. Vr.. 

ASBESTOS FLAKE 
STEAM PIPE COVER INC. 

Used Without admixture of clay. cement. or otberma
terlal. thus securing a light and most perfect non-conductor. PrIce as low as tbe cbeal>" st. 

C. G. WHEELER. Chicago. III. 

LIVE GAME WANTED 
Persons bavlng deer. ruiI8d grouse (known as pbe ..... ants or part Idges In some sections). or Western quail. may address

1
glVIng lowest C88bllfrlce�oxed and de-livered to ml way. 

Oakdale. �UJrofkN!o�'N. Y. 

MACHINISTS' TOOLS. 
NICW AND IMPROVICD P ATTICRNS. 

Send for new illustrated catalogue. 
Lathes, Pla.ners, Drills, &0. 

NEW HAVEN D.lANVFAC· .. URING co., 
New Jlaven, Conn. 

MIXINIlIIU4lHINERY. ED/dDes. Bollen�PDmps, 
Coal and Ore Jigs. Dust BurnIwr AppllanOOll. Drawtnas and advice tree to customers. deanesvllie Iron Works 
�t·Pt� J���.:M. £�-,..tgg!e��.H

OWELL GREEN. 

NEW TOOLS-LATHES AND SCROLL 

r.:�:: Dr����I�� 't"r't:is�"t·M;,�����
t 19; l�::e mustrated catalogue. JACKSON & TYLER. 

27 German Street. Baltimore. Md. 
TilE Eclipse Engine 

Furnishes steam power for all 
trw�� .J':fro:e:Ve�-= 
wbere a 1Il'st .. <lIaas and economical E�e 18 required. 
��� lI[nclul3f:g �J'!� � '76. Hefer to N o� Issue of 
F.",·':�j24A�lCu:,g!N.1i1! �:i}: 
torlal llJustmtlons. 

FRI CK & CO, Waynesboro. Franklin Co •• Pa. 
When you write please name thl8 paper. 

BOLT CUTTERS. 
Send for Catalogue of 

Schlenker's AutoDlatic Bolt (JuUenand 
Screw CoUln: I'lachlne •• 

HOWARD IRON WORKS Bnffalo, No Y. 
MACHINERY AT VERY LOW PRI<.JES. 

�o���e�
t
��o'pw'i,\!:h 'i!r..�t".r Ir�%��I��..tn'� Tenoning, MouldlDg Maohlne8, Scroll l'aw8, portabfe 

Steam �.;nglne. J08. R. B1088om, A8s'e, Matteawan,N. Y,  

FIRE INSURANCE EXCLUSIVELY. 
PAID lOP CAPITAJ ....................... '1.4�S.00,..,.S I NET S['RPLl:S. DIC(·. 31.1876............ �aO.0�6.N6 CASH ASS>:TS I'" U. S. JAN. !,J87S.... 4:l".8SI.!lS N>;T ASSETS '''' U. S. JMT. L llftS. .•••• :l:lO,UUO.OO 

J,itutifi, �tutti,au. 

B&IIts' Boil�r Conrin[�, 
Are the most Etrectlve and Economleal Non-conducting Coverings In tbe World for Steam and Hot Air Pipes. et . 
TheRe Coverings are read for use and can be easily applied by anr one at a cost of from:!5 to 50 per ent. Ie .. 
than the price usually charged for Inferior ooverings. Price Lists and e.ttmates of cost applied will be furnlsbed. 

17" Local ""Iesmen wanted. pr Ncte theaddTfl" and be BUre aM get tlat. G .... ui • .e, wlildl aTe manu!<lCtUredonil/ bI/ 
H. W. JOHNS MANUFACTURING CO., 87 Ma.iden Lane, New York. 

8010 l\Ianufaol,uren of Genuine A.8BICSTOS ROoJ'ING. LIQUID P AINTB, FIRIC PROOll' (lOATlNGS. CEMICNTS. eto. 

[JANUARY 4, 1879. 
TH]1� TANITE CO.� 

STROUDSBURG, PA. 
EMERY WHEELS AND CRINDERS. 

GEO. PLACE. 1.21 Chambers St.. New York Agent. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS 
MANUFACTURED BY BURLEIGHROCKDRILL CO 
SEND FOR PAMPHLET FITCHBURG NlASS 

suc�022;!?�!!��TO!�?�!����g Woodward Steam Pumns and Fire En[ines. 
���!f

e
�e,'?o",!'le��c1.\�':,��SM�������°t"o:'�t:;.t ��d ,.6 and fS�';nr.:�gp.·�t\l!� York. 

f{.;-Saw Macblnes. and Wow-Working Macblnery gene- Send for catalogue and price list. 
rally. Manu�'i\�!';.'j�\fnY. RUGG & RICHARDSON. L AP WE L D E D CHARCOAL I R O N  

(Shop formerly o:u�����';·'l.ll:xri. �o6�)��ter. Mass. 
�=e���·e�!:'��tt�:r'��:;. ��"Wi ::�i �'urnace Work. Belld forCatalogue ot the READING IRON WORKS, 

FIR1!IENICH :l61 S outh Fourth St., Philo. 

SAFETY STEAM BOILER, P:vrometers. ���n:,b��I%..!':aI\.�� 
For bUrning !IIIIOke and aDgUeS from Boller Flues •• Superbeated Steam. 011 Stills. etc. 
eoal &IlI1 all kinds oUueL HENRx W. BULKLEY. Sole Manufacturer. 
RequIres no Clean lnK of Soot I'll Broadway. N. Y. 

or A8he8. 
J.G.&F.FIRMENICR, HYDRAULIC Uuflillo, N. Y. CEMENT 

OALVIN WICLLS. Preet. JAB. K. VERNICR. Sec • 
Pittsburgh Forge & Iron Co., U S P I A N 0 CO. , IRON and HAMMERED CAR AXLES. 183Br.EECKERSTUN.Y., 

AIsoJllllDt>factnre asa speclalty • • =��g� �e st�YI yctt�.i Wro-rht Iron Bridge Bolts'" Bolt Ends, to Famllles tromour own Factory at lowe8t whole-
With Plain and Up8et Bnd... IIRleprlce. Beautltui new 71-<1 Octave, Rosewood PI-

to any reauIred tenaIle strength, from one to three and ���':;t �';,n����rlgkye�.:'°'WW�� III g�e. u!INR?. �� one-tialf mche .. With thread and nuts. Orders for wblcb Our Catalogue It wlil intel'e�t YOU-�ed Iree. are resD9CttnU,. solicited.. 0IIl0e. 10th Street, near Penn __ --='-_. _____ ==-__ :-:=:---::-_ Ave .• .PIttsburgb.Pa. 
..... . I Mowry Car & Wheel Works, 

.. 
The Columtila BlClcle'l (lARS AND (l��w.t.�a&lI'de8erlptloll'. 

. 

Jlade 111 TilE POPE JI'F'9 CO., Wheels and Axles. Cbll

.

led Tires. Enlllne. CDr and Ilrldll8 89 !;ummer "treet. Boston. Castings. of an7Jl8ttem. furnished to order at sbo", 
A practical road machine. easy to notice. Also Street Car Tum Tables. 

learn to ride and when mastered Wheel" of al .... lze8 constantJy on hand. 
one can beat tbe best horse In a Oftlce�' 1-!I W. Third !!It., CINCINNATI. O. 
day's run over an ordinary road. no orb. l\:a8tern Avenue and Lewis Street. 

- Send 3c. stamp for price JIst and 20-

of tbe very big best order and quality made any and 
�V:;6i:��b�llt��Rl��3eCl��. �.flPfvC:;�e���r�o�:r 
Letters I'atent. Addr.ss JOHN DIMELOW. LaboratOrian, Austin, TeX88. 

�!;::.J.I�' ." � ...... , 
SmaIl Tools ofall kinds; GEAR WHEELS. Jl8.l"!8 of MODELS. and materials of all kinds. Castl!lgs of Small 
Lathes. Enlllnes. Slide Rest •• etc. CatalogJles free. f'rlJOD"'OW ;\ WIGHTMAN. 176 Wash'n St .• Boston. Mass. 

Thin Lumbor ana V onoors. 
ES

P
T�::�::

I

ED

O
�:

.
:

ltlifUUInfOrmat'n. Pond's Tools, � ...,.... Mahogany. Walnut. Holly. Ash. Cherry. Oak. Poplar. 
Spauish Cedar. and all otber Jdnd •• at le.s prices than 

JOSEPH C. TODD, Ene,
·
lne Lathes. Planers, Drills, &e. can be found elsewbere. most of tb�m being cut and 

Ma 
dried on our new Patent Macblnes and Presse .. 

ENGINICER and MA('lIINlST. Ffar, Hemp, .TuteD Rope. DAViD W POND Worcester, ss AI.o a full and complete assortment of all kinds and 
�u'f�g :=:ct��.!'!��

t
We�f.'.m�gr;, �::l�s.; _. , • thicknesses of Sawed Lumber. 

���Po��� �tl�':.��t����fefe:U!���oto� I lft'( J�III IIUI J Iliid I Ceo W Read &. Co ro;;.,;�;. �;Ji�;�;:�r�e�; three I ! u I \ ILl,. I i, ,'Pl ;86 t: 200 Ll:WIS ST., ;:. Y. 
, The only Macblnes giving a solid core sbowlng eXULt 

E
�����;" "Y T .. �� "-" I. I. ".��.'�'''.- ",.,., 

I :!'att Sis) 
Pr' t rl lJA ND SAW 1.IILL SAVES THHI!JE MEN'S � In e labor. .C.lIILL!'.78Chambers St.,N. Y. CAVEA.'rS, COPYRIGHTS, TRADE 

BOILER COVERINCS. 
SAVE 10 TO 20 PER {:ENT. 

THE CHALMERS-SPENCE CO., Foot E a8t 9th St., N ew York. 

LEFFEL WATER�, 
With recent improvements. 

Prloea Great17 Reduced. 
7000 in successful operation. 

fin nw pAJaILI'l rOllS77 

ICE BOATS-THEm CONSTRUCTION 
and management. With working drawings, detaUs. 
Bnd directIons In full. Four engravings. showing mode of construction. Views of tbe two fastest Ice:.atllng 
boats used on t.he Hudson river In winter. By H. A. 
Horsfall. M.E. S"PPLEMBNT 1. The same number "Iso contains the rules and rer..::latlons for tbe forma-
}��b�l:;:'��t ����"t!I'.1ng and man ement of 

Sent free to those inl:erc�stc�d.' 
James Leffel" Co., ICE AT 81000 PER TON. 

Springfield, o. The PIClET ARTIFICIAL ICE CO., log Liberty St., N. V. City. LIMITED, Room 51. Coal and Iron lb:change. P. O. Box 00l3, N. Y. 
The George Place Machinery Agency SPARE TH·E CROTON AND SAVE THE (lOST. 

Machinery or Every D88crlptlon. Driven or Tube Wells 121 Chambers and lOS Reade Street .. New York. furnished to large consumers of Croton and Rldfewoort 
ICE-BOAT WHIFF. FULL WORKING ::��n�fife·��e�r���:e�'!�m!!.t.::'t':I�en�lti: dra� and desc�lon. with dimensions of the 
=1l:1�!t��� �:nt8��ral��:

e
:;vfu":��n,,i�lt W�\'k 

tourteen illustrations. SUPPLI\MENl' 6a. PrIce 10 
cent&. 

ON CHRONIC MALARIAL POISONING. 

CirJictrl�:�u�;'. ����..ra�· th!" tf�Fv��II�s=:;,y 
College. N. Y. Acocrdlng to Professor LOomis tbe 

IMPORTANT FOR ALL CORPORATIONS AND effects of malarial poisoning are manltested In a surpris
MANF'G CONCERNS.-Bnerk'. Watch. Ing vurlety offorms and symptoms; so numerous and 

Dlan's TIDle Detector, capable of accumtely con- ::��% t��t;,�:�t t�F>tb��:- be n���l:f:\l�i7. trolling the motion of a .... atchman (l' patrolman at the ferent forms. t\:at may or mal no � perlodlral; dysdl1rerent stations of his beat. Send for circular. peptiC trOUbles which rannot be relleved by dYspeptic .J.E.BUEIlK,P.O. Box979, D08ton.Ma ... remedies, he"ldaches tbat are otten trp.ated as Cerebral N. B.-Tbe snit agaInst Imbaeuser& Co" of New York. diseases; confusions of mind; staggering gaits; lOIl8 of was decided In my favor. June 10. 187'. A fine was power In portions of the body; Impal ment of mental assessed against them Nov. 11 • ..1876. tor seiling contrary faculties; Inability to do work of any kind; not sick 
to tbe order of the court. 1'ersons buying or using 

I enough to go to bed. but too III and habItually too tired 
clocks Infringing on my patent w1\J be dealt with ac- to perform anytblng tbat requires tbe least exertion; oordlng to law. shortness ofllreath; mold. weak-lrreguJarpulse; 8leep. les. nlgbts. etc. Thelnl'ectlon appears to be far more 
SPENCERIAN STEEL PENS. li!��

I
�'=ts\�� ?1lI�

o
�Wl.�gI{C�p���;,.;

n
:er� :�� 8uper1c!r Eogn.h tloned WIll do well to read the excellent lecture. B up.. 

::e�r .!. :::l�� PLJ<MENT 102. PrlcelO cents. 
the ,1DttII, numben 
!':;!:!i�t :1!2;n:�: 

mOO!, BLAUn!f, TAYLOR & 00 .. NfW York. 
Lathes, Planers, Shapers lr� Bolt and Gear Cn� ... MIJIIrur Machines. Special ery. E.GOULD "' ..... ERHAl!.DT. Newark. N.J. 

MARK.S, ETC. 
Messrs. Mnnn '" Co .• In connection with the publica· 

thn of the SCIENTIFIC AMERICA.N. continue to examine 
Improvements. and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 

YEA.US' EXPJJ:IUlCNCIC. and now have unequaled facilities 
for the preparation of Patent Dm wings. Specldcatlons. 
and the Prosecution of Applications for Patents In the 
enlted States. Canada. and Foreign Countries. Messrs. 
1I1unn &; Co. also attend to the preparation of Caveats. 
Trade Mark Regulations. Copyrights for nooks.Labe�s. 
Rei8Bues, Assignments , and Reports on Infringements 
of Patents. All business Intrusted to them is done 
with special care and promptness. on very modemte 
terms. 

We send free of charge. on application, a pamphlet 
containing furtber Information about Patents lind how 
to procure them; directions concerning 'frade lIIarks. 
Copyrigbts. Designs. Patents. Appeals. Reis_ues. In· 
fringements. Assignments. Rejected CWles. 1Iints on 
the Sale of ratents. etc. 

FO"eiun Patents.-We also send.fre8of charge. a 
Synopsis of Foreign l'atent Laws. showing the cost and 
method of securing patent. in IlII tbe prinCipal coon
tries of the world. American invemors should bear In 
mind that. as a general rale. any invelltiun that is valu
able to the patentee in thi� country is worth equally as 
much in England and some other foreign countries. 
Five patentB-embracin� Canadin.nt English, Gennon, 
French, and Belgian-will sccure to an inventor the cx
clu.ive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of tbe most intelligent 
people in the wor�d. The facilities of bU81ness and 
steam communicaf on are such tbat paten� can be ob
tained abroad by our citizens almost as easily as at 
home. The expen.e to apply for an English patent is 
$75; Gern:an. �100; French. $100; Belgian. $100; Cana
dian. $50. 

TRUSTEES IN NEW YORK: CONCRETE AS A BUILDING MATE-

Copies of Patenfs.-Persons desiring- any patent 
i.med from 1836 to November 26. ISm. can be suppl:cd 
with official copies at rcasonable cost. tbe price de
pending upon the extent of drawings and length of 
speCifications. 

Any patent Issued since November 27. 1867. at wblch 
time tbe J'atent Office commenced printing the draw
ings and spec\1lcations. may be had by remitting to 
this office $1. 

LOmS DE eOMEAU. ES\l .• of De Rham & Co. rial. ALecture dellvered before the Royal Institute of 
CHAS COUDERT Ju ESQ of Coudert Broo Architects, London. by A. Payne. With dIscussion of 
CHAS' RENAULD' I!JsQ. o£Renauld Francois & Co the subj""" bY.Rromlnent architects. ThIs lecture and 

JULIEN LE CESNE, Re8tdent Secretary. • r:eseJ��':.�'i.?IC",���n:n?l �h,f. suM'c': W'ce���u::ce: 
T. J. T EllPLE, Illanager Cor the Middle Stat88. They present a laze amount of valuable Information 

WESTERN UNIO� BUILDING, N. Y. uponconcrete buU Ing. ln conclse form. 
- --- C. W. LE COUNT. SOUTH NORWALK, CONN. Mfr. of 

MI'II Stones and Corn Mlo lls . 
Lathe Dogs. Iron and Steel Expanding Mandrel. of all 

We make nurr MIIJstone .. Portable Mills. Smut Ma
cblne •• l·ackers. Mill PiCkS, Water Wbeels. Pulleys a and 
G.�rln�. specially adapteo to Flour Mills. Sen for 
catalogue . J. T. NOYE & SON, Buo-alo, N. Y. 

�. LLOVD HA 1GB, 

1!1ze •• A specialty made of Amateurs' Mandrels and Dogs. 

NOW REA.DY.-NEW REVISED EDI
tion. WELLS' EVERY MAN IDS OWN LAWYER. 
lind BUSINESS GUIDE. A Complete EncyclopllldlCl of Law and Form8 tor everybody, for every bU8lnel!8,ln 
all the States-Farmers. MecbaDlcs. Business M.n. Pro-
�rrl��r�r

e
���h��li�e. Tt;�lY rri'���l�:ri'�� 

{g�r."a���:�I'iT.:��:�':,.,�;t�s'J� �:,� 
from Execution. Collection of Debts. Mec£"anlcs' LIens. 
Contracts. Limitation of Action. Usury. Qualification 
of Voters. Licenses to Sell Goods. Commencement and 
Notice of Suits, Jurisdiction of Courts. Rights of Married Women. Marriage and Divorce. Settlement of Es
tates of Deceased l'erRons. State Bankrupt I.aw •• Wills. 
etc. Together wltb a tbousand and:<me Items of Informa
tion ludlStensable to every man and woman who bas or 
r::.:..m p aVe�. a�r..l�:.e[:·�b�em��y b1n�I�n?l��� 
Sent post�d on receipt of price. Agentswante:feverywbere. Send for confidentIal circular. Address JOILl! G. W!:LLS.7:111 Broadwa,.. New York. 

STEAM PUMPS. 
HENRY R. WORTHINGTON, 

!l39 Broadwav, N. Y. 83 Water S t., B08ton. 
THE WORTHINGTON DUPLEX PuMPI"'G ENGINES FOR 
.l�� WJ=�":'r�;.fe��R!'g;����l{g:�n-

ST&AlI! PUMPs-Duplex and Single Cylinder. 
W ATICB METICRB. OIL METBRB. 

PrIce. Llll'Irely Reduced. 

PERFECT 
NEWSPAPER FILE 

The Koch Patent File. for preservInJr newspapers, magazines. and pamphlets. h1<8 lieen recently Improvea 
ana price reduced. Sub8crlbers to the ScIENTIFIC AMERICA'" and SCIP:NTIYIC AMICRICAN SUPPLE,"""T can be 
s�Plied for the low price of $1.50 by mall, or f1.25 at the 
? s���l:t"ERl�"t�. �ar�lt� de��c.:'=W�':;i 
everyone who wisbes to preserve tile paper. Addresa 

lIUNN & CO., 
rubllaben ScIBN-nnc A.MEru:CAN. 

© 1879 SCIENTIFIC AMERICAN. INC. 

A copy of the claims of any patent issued since 1836 
will be furnisbed for $1. 

When ordering copies. please to remit for tbe fame 
as above. and state namll of patentee. title of inven· 
tion. and date of patent. 

A pamphlet. containing fuil directions for obtaining 
United States patents eent free. A handsomely bound 
Reference Book. gilt edges. contains 140 pages and 
many engravings and tables important to eyery pat
entee and mechanic. and is a useful haud book of refer
ence for everybody. Price 25 cents. mailed free. 

Addre.& 1JI11lIJN 6; CO •• 
Pnbli.hers SCIENTIFIC AMERICAN. 

a,. Park Row, New York. 
BRANCH OFTI'ICE-CorM1' of F and 7th Street8, lJ"a8/uligton. lJ. (;. 

THE .. Scientific American" is printed with CHA�. 
E:SEU JOHNSON & CO.'S INK. Tenth and Lon: bard Sts •• Pbiladelpbia. andlill (lQld St., Neov "\:or". 
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