
ROCK DRILLS. 

Ititutifit !mtritJu. 

CAMERON STEAM PUMP, 
Also known as the" SPECIAL" PUMP, Is the standard of 

excellence at home and abroad. For Price Lists, address 

CAMERON PUMP WORKS, 
Foot East 23d Street, New York. 

I!IHEP A RD'S CELEBRATED 

$)0 Smw CUlling Foot LUhe. 
Send for CatalOj(Ue of the 

FIRltIENI(;H 

[MARCH I, 1879. 

THF� TANITE ao .. 
STROUDSBURG, PAt . 

EMERY WHEELS AND CRINDERS. 
GBO. PLACE, 121 Chambers St., New York Agent. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESS(JRS 
MANUFACTURED BY BURLEICHRotKDRllL Co 
SENu fOR PAMPHLET FITCHBURG MASS 

DUNINII DUCHINERT. RnlrIRfS. Bollt'rs, Pnmps, 
Coal and Ore Jigs. Dust Burninll Appliances. D ... wlngs and adVice free to customers. "Jeanesville Iron Workll (J. C. Haydon 4; Co.). Address HOWELL GREEN, 
Supt., Jeanesvllle, Luzerne Co., Pa. 

National Drill and Compressor Co., Foot and Power Lathes, Drill Presses, 
�{�'���."lh��t. ���d�:i::'T!'t.'t 
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SAFETY STEAM BOILER, PATENTS at AUCTION. 
For barnlng smoke and all gases from Rl;llu1ar MO'!-thly Sales. For te!"'s. address N. Y. 9� LmERTY ST., NEW YORK. 

AIR ()()MPRESSORS to be run by Steam. Water Power. 
or Belt. 

coal and an kJ.nds of fuel. PA'IENT EXCHANGE. 67 Uberty �treet, New York.t 

SCREW PRESSES. STILES ... PARKER PRESS CO. Middletown. Ct. 

artisans. 

'::".",!!,��831. Ya. k,,�HaJt��PF�nf�ij.eet, 
Clncinnllti, OhIo. 

Require. no cleanina- of Soot 
01" Asbe •• 

J. G. &, F. FIR1UENICH. 
JJuftilio. N. Y. 

ESTABLII!HED 18«. MACH IN ISTS' TOOLS. JOSEPH C. TODD, NEW AND IMPROVED PATTERNS. 
ENGINEER and lIACHINIST. Flax, Hemp. Jute, Rope. Send for new Illustrated catalogue. 
�kU'ftJ�g�fct���hA�Ve'r�t�� lj,':,��gr.; ����� Lathes, Planers, Drills, &0. 
of 18'17. Can be scen In operation at my �t?re. A one N EW HAVEN lUANlJFAC"'URING CO •• horse-power porlable eruilneJ complete, '125, two horse- �ew lIaven Coon power, t225; two and a nall borse.power, '250; three • , . 
horse-power, t./75. Manmactured exclusively by 

TEL E P H 0 N E' Works 1 mile. 
J. C. TODD, Price U. Pat'd. 

10 Barda, St., New York, Or Paterson, N. J. Circulars free. HOLCmm 4; Co .• Mallet Creek.Oblo. 

EDMUND DRAPER, 
Uanaraetarer of Flrst·rlNss J.:aldneers' Instnmpnts. 

Established In tBaJ. !,l�6 Peal' !olt., Phila., Pn. 

Xade It1 THE POPE X'F'G CO., 
89 !jammer Street. Boston. 

A prlUltlcal road machine, easy to 
learu to ride. and when mastered 
one can beat the best horse In a 

With recent improvements. 
Pricee Gr_tl'J' Red.ucecL 

7000 in successful operation. 
I'INE NEW P.ulnLZ'r rOl1877 

&The Columbia Bicycle, 

\ day's run O1'er an ordInary road. 

Sent free to those in 
James LefrelJl Co, 

Springfield. O. 
lOC) Liberty St., N. Y. City. FOR SALE CHEAP J 

. �:��:i==i��raWI�����t� 

Avery handsome
. 
Westley Richards BOILER COVERINCS. 

Breech·Loadmg Shot Gun. WITH THE ,. AIR SPACE" UIPROVEltIE!WTS. 
Weight. 8 Ibs. 6 ozs.; 10 P\lI!1!; central flre; Brazier 

locks. A flrsklass gun In every respect. and but 
sllg!ltly used. A gun suitable for general shooting. 

Also a very flne doubl .... blUNled. central flre 

EXPRESS RIFLE, 
No. 577 bore. Welgbs ahout81bs. English sole leather 
_ with tools complete. A splendId weapon for deer 
and bear shooting. Built by E. 1I. RIley & Co .. London. 

Addre .. HODGKINS 4; HAIGH. 
298 Broadway. New York. 

AI R COMPRESSORS, 
HOISTING ENGINES AND OTHER 

MINING MACHINERY. 
MANUFACTuREr BY GRIFFITH &. WEDGE ZANESVILLE.OHIO. 

SPECIAL SKYLIGHT for MECHANICAL 
PHOTOGRAPHY.-Archltectural ""d Patent O1IIce 
Ro'tl���h ��'ir6'1;J�oJ'�?f�����q�!?k!�Y�:l.� 

Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills. Smut Ma

chines, Packers, Mill Picks, \vater Wbeela, Pulleys, and 
Gearing, specially adapted to Flour Mills. 88nd for catalogue. 

J. T. NOYE &, SON. Bulfalo,.N. Y. 

"W-JOHIS' lIS8£STOS 
Liquid Palntll, Rooting, Boner Coverlngl, 
Steam Packin", SheathinK'. Fire Proof Coatin,," 

Cements, Icc. 8I:so,.OR. DncalPTIVI: PRICI: LIST. 
H. W. JOHNS M�F'C CO.81 MAIDEIlAIE, LY, 

THE DRIVEN WELL. 
Town and Connty JrivDegeo for ma.ktq Driven 

Welle and seiling Licenses under the eatabll8hed 
American Drl .... "n Well PateDl, leased by the year to respoualble partIes, by 

WM. D. ANDREWS" BRO., 
NEW YORK. 

_nllll\!IIIIIII'I'IIi:I}. CARY &- M DEN (f�\! Ill.WJll..I.l.llllli. 1\\ 

0TE"L WIRE Ofl Y DESCRIPTION 0 � -' 

224- 'w 29 ST EVER & sHELSPRINGS. " ,,, . " " 
IMPORTANT FOR ALL CORPORATIONS AND 

MANF'G CONCERNS.-Buerk'. Walch
JIlan'" Thne Deleclor. CBpe.b1e of accurately con
trolling the motion of a watchman or patrolman .. t the dllferent stations of his beat. Send for circular. 
.. N�B'-!r.h�!!�.:!I��I�l:!!.�& ���o :e�:::' 
:::.,�:r�� &'ni�g�'. tl�'��lOfO���III� ::t;:'� to the oreIer of the court. Persons buy1ng or uslD1it clocks Infringing on my patent will be dealt with ac
oordl1lll to law. 

THE CHALMERS.�PENCE CO., Foot E. 9th St • .'New York. 8ole owners oftheAlr SpaoePatents. 

$10 to S1000 ��\����oe���!�k':':���
' Holly's Improved Water Works. 

Address BAXTER'" CO., Bankers, 1,. w .. n St., N.Y. Direct Pumping Plan. COmbines. with other advan
tages/, over older systems. the following: 1. Secures bfi 

FmE INSURANCE EXCLUSIVELY. 

PAID PP CAPITAI, ............... ........ 1,4is.oo't.,.s NET StTRPLr.S, DEC. 31,l87C ..... ...... � 0'H6,�ti CASH ASSETS IN U. S. JAN. 1.1878.... 4' 't, 1.�S NET ASSETS IN U. S. JAN. 1.1878. . ... �. 0, 00.00 
TRUSTEES IN NEW YORK: 

LOUIS DE COMEAU, EsQ., of De Rham 4; Co. 
�f�: ��M�M�: i:�Q.���Rg!ac;,����7a:�r� 4; Co. 

JULIEN I.E t:ESNE, Resident Secretary. 
T. J. TE:tlPLE, MaDaa-er for the Middle State •• 

WESTEBN UNION BUILDING,N. Y. 

Pond's Tools, 

v��lres��'le�s �g�: f�I���I:t��::,rn�uf.Pi:e��.:'sl for maintenance. •. Le •• cost lor daUy supply by the use of Holly" Improved Pumpi1lll Machinery. 6. Alfords the be.t flre protection In tlie world. 6. Largely 
�I�::�� ��a'l=:'fn ,!s:�le�� r.:

e��'\i. lie��,:!:n:: 
��r.,���r ';,�:�:e ::rJ�°re'eatlon by descriptive 

�OLLY MANUFACTURING CO .• Lockport, N. Y. 

HAND SAW MILl. SAVES THREE MEN'S l.bor. S. C. HILLS, 78 Chambers St .• N. Y. 

SPENCERIAN STEEL PENS. 
Superior En,lI!b 

make. A I&Ulple 
card of ODe eaeli of 
the IW'M, Damben 

!c: ���t:l12T:�: 
IVISOY, BLAKUU, TAYLOR & CO" New York. 

Steel Oastings, 
From Jo' to 10,00J Ibs. weight. true to pattern, sound and soll�, of unequ .. led strength, toughness and durability. 
A.:lrl::;�l.�����ot��:���h���lg'fo:'ft':,,':Ia,:,,:t..��J;.t 3HESTI<R STEEL CASTI"GS Cu., Evelina St., PhRa. Pa. 

Enalne Lalbee. Pla .. "ra, Drill., &e. 

DAVID W POND W M BOGAnnUH' PATENT U!'IIVEnHAI. EcCEN-
TRIC MILLS-For ndl1lll Bones, Ore. Sand Old . , orcester, ass. Crucibles. Fire Clay. ruan08, 011 Cake, Feed. Corn, 

Corn and Cob. Tobacco. Snulf, Sugar, Salts. Roots. Sptces, Co1fee, COOO3DUt, Flaxseed. Asbestos, Mtca, 

I ete., and whatever cannot be ground bii other mills. 
t6\(hl°-&.p����MK6W�e:��� �asJ1Mi'll'k��,:�: 
nus. corner of White and Elm Sts., New York. 

WETHERILL &, BROTHER, 
PJlILADELPHIA. 

�UR.E ��:I:TE :L.E.A.D. 
ICE AT tl.OO PER TON. 

The PICTET ARTIFICIAL ICE CO" 
Room 51, Coal and lr!nI�.;t:�e, P. O. Box 00la. N. Y. 

MACHINERY AT VERY LOW PRWES. 

�o���eI,:
t
��'p"r:,¥fh �tr���g ��I���I� lro� 

Tenoning, 1I0ulding Machines. Scroll Saws. poJ!l:re Steam l','hglne. Jos. R. Blo88om. Ass'e.Matteawan. N. Y. 

WOOD ENGRAVING I
T PAYS to sell our Rubber Hand PrIntlnl1 Stamps. Goods delivered In any country. Circulars free. 

G. A. HARPER & BRO., Cleveland. O. At Photo-EngrILvinll: Prooe .. Ratee by 
BRADFORD MILI,CO. T.P:DONALDSON.83 Park Row.N. Y. 

SaeeellOn toJ ... Bradrord & Co., 

FreDoh"·N:B��"·jfiU.tOD'" 
Portabl. Corn & Flollr XIllI. 

Sma' Xachlnes, etc. 
.lbo, de.lerl to DoWn, Cloth. ud General Mill Furnlshinge. 
Office &: Factory .158 W.2d St. 

CINCINNATI, O • 

J. R. Stewart, Pr .. , W. R.Dunlap,&e. 
LISTS SENT ON APPLICATION. 

BALDNEBB.-BY GEORGE H. ROBE, 
M.D. A brier but Hight,. Useful p6�. ahowlDIJ the 
ca1l888 of Baldness, how Dandrulf Is ptoduced, why the 
lIa.Ir:talla olf. wltbe�lanatIOD8 01 Kafosl's Prompt and 
�tct=:g� a�� =J:. :tx�i�� �'iire���W:: Baldness. RestorlDll and Preserving the Hair. Tbls Is one of the most Useful. 'f'ract\cBl •. and Valuabl:J�� conoernlwrtheTreatmentof BaIdD_.,-er p 
Contalnecfln SUPl'LDIBNT 161. I'IjOe W aeIita. 

r H[PMETICAL �ANITARY CLO�ET 
= �� .. :;l'Ar-A�TEED'-1o_:d-,Tt�YW/,Ttrv ...,�Ttr:T 

,- - "'� . � (" It ..-_ �-Lathes, Planers, Shapers 
AND 

ll��in� �� ��L<fit�i"tl�ll�l'll��W::'ar��. N. J� 
SECOND·HAND BOILERS MA· ., 

; " ..;c" ",S\.'L�S. 'l-i'\.t.-''-''''S\�'i 

I"HINERY �'OR SAL E.-Boilers from 30 to m ho,..e .,wer, 15-horse �wer porlable Engine, one 6O-Inch 
��?:a�;-e�

U
.fr:i.i�P'I�'l�o;,elitl�'N��: For prices. 

J. LLOYD HA 1GB, 

The George Place Machinery Agency 
Machinery of Every Description. 

121 Chambers and lOS Reade Streets. New YOrk. 

Small Tools of all kinde; G.lU.B WI0DEL8. par1a of MODELS, and materl .... of all kinds. castings 01 Small Lathes, Erurlnes. Slide Beets. etc. Catalotrne. free. G'oom;ow '" WI6HTMA'I1, 176Wash'n St., Boston. Mas .. 

PEBFECT 

NEWSPAPER I'ILE 
The Koch Patent File, for preserVing ne ... pape .... magazine •. and pamphlets. hl\8 been recently ImJ!l'Oved and price reduced. Subecribers to the ScIESTIFIC AMERICA" and SCIENTI1I'IcAMERlCAN SUPPLEMl:STCBD be 

��J:l1'i,1 f3:'l:h�g:r .Prl�e�W·:::� �rj�8°;' f!!J�'�: 
U SCIENTIFIC AMERICAN." In tl!lt. Neoeaeary for ev.:Z�'::' who wishes to reserve e pe.per. 

ItlJD " CO" 
PIIblIaben SaoNnno AImBI�. 

© 1879 SCIENTIFIC AMERICAN, INC. 

THE UNION IRON MILLS. Pittsburgh. Pa .. Manu
facturers of improved wrought iron Beams and 

Girders (patented). 
Ir��eafJ'':,

t
/a�;:I�I'l� �11��k��eg

l
l':,cet:''!, t��n�t���rlgJ 

of FIRE PR�F BlJlLDINGS, Induces usto call the ope. clal attention of Engineers, Architects. and Bullde.. to the undoubted advantages of now erecting Fire Proof 
����I��S�!�gl�h r:fWti':���1 �O:"a"P�ltc�lg� °t':,r t��� 
��Jfmd'l"JIWhA'C3iPNx�·��:\�e ��t�'O'l�i�')�'j;.'l'tl,� 
cost of Insurance avoided.and the serious 108ses and In-
�rre"J.'ilg�. �uY�·l�:llsf;'i':,"ra�� I�[.��i\l"tl'i.t�gs��e fry; 
believed, tha.t, were owners tully a.ware of the small dUference whlcb now exists between the use of Wovd 
W:s��Yrj,��I��!to"r.:��I!��;N;'�ie':��:�I��h��ra'ir? complete, lor any speclOc structure,so that the dl1ference 
In cost may at once be ascertained. Address CARNEGIE, BROS. '" CO., Pittsburgh, Pa. 

OT I S' HA.FETY HOISTING 

Machinery. 
OTIS BROS. It CO., No. S48 Broadway. New York: 

CAVEA'.I'S, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co .• In connection with the puhllca· 
tbu of the SCIENTIFIC AllERICAN, continue to examine 
Improvements. and to act as Solicitors of Patents for 
Inventors. 

In this line of buslne88 they have had O\'ER TlllRTY 
YEA.ns· EXPIlRIENCE, and now have llIuqualed ftlcililiu 
for the preparation of Patent Drawings, Speclflcations. 
and the Prosecution of Applications for Patents In the 
LDIt�-d States. Canada. and Foreign Countries. :lIIessrs. 
Munn & Co. also attend to the preparation of Caveats. 
Trade Mark Regulations, Copyrights for Books, La hels, 
Reissues. 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 J'atents "nd how 
to procure them; directions concerning 'l'rade ]larks. 
COpyrights. Designs, Patents. Appeals. Rels�ues, In
fringements. Assignments. Rejected Caoes. IIInts on 
the Sale of Patents. etc. 

Fore/o,. p .. te .. t •. -We also @end,frtsofchm·'lt.a 
Synopsis 01 Forelgu Patent Laws, showing the cost and 
method of securing patent. In all the principal coun
tries of the world. American inventors should bear in 
mind that. as a general rule. any invention that Is valu· 
ahle to the patentee in this country Is worth equally as 
much in England and some other lorelgu countries. 
Five patents-embracing Canadian. English, German, 
French, and Belglan-will sreure to an Inventor the ex
clu.ive monopoly to his discovery among about ONE 
BUNDRED AND FIFTY MILLION' of the most intelllgent 
people In the world. The facilities of bu.lness and 
s:eam communicat'on are sllch that patenYl can he oh
talned abroad hy our citizens almost as easily as at 
home. The expense to apply for an English palent is 
$75; German. $100; French, $100; Belgian. $100; Cana
dian. $50. 

Caple. of Patent •• -Persons desiring any patent 
"'roed from 1836 to November 26, 1867, can be supplied 
with oIDelal copIes at reasonable cost. the price de· 
pending upon the extent 01 drawings and length of 
speclflcations. 

Any patent Issued since November 27. 1867, at which 
time the l'atent O1IIce commenced printing the draw· 
Ings and specillcatlons. may be had by remitting to 
this oftlce $1. , 

A copy of theclaimsof any patent Issued since 1836 

will be furnished for $1. 
When ordering copies. please to remit for the Fame 

as above. and state name of patentee. title of Inven· 
tlon, and date of patent. 

A pamphlet, containing filII directions for obtaining 
United States patents @tlnt free. A handsomelY bound 
Reference Book. gilt edges, contains 140 pages and 
many engraVings and tables important to every pat. 
entee and mechanic. and is a useful haud book of refer
ence for everybody. Price 25 cents. mailed free. 

Addre.s 
KUD I; CO., 

Publishers SCIENTIFIC AMERICAN, 
3,. I'ark Row. New York. 

BRANCH OFFICE-Corner of F and 71h Siruu, 
Wa8hinI1Ion, D. C. 

THE .. Sclentillc Amer'can" Is ,printed with CRAS. 
�EU JOHNSON It CO.'S INK. Tenth and Lom

bard Sts •• PbIladelphla. and 118 Gold at.. New York. 
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