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(About eight word. to a llne.) 
Enqraving8 may.1uad advert� at the same rate 

per mu, by mUJ8u.reTMnt, as the letter press. Adver. 
tisements must be received at pulJlication ojftce as early 
as Thursday1Tl.(YTWj,ng to �r in next issue. 

MAI?j/J/v SAFE & SCALE Co. 
E65 BROADWAY. N. Y. 

ROCK DRILLS, � 
COMPRESSORS, �ry 4<' 
FUSE, �� 
BATTERIES,�$�����· 
POWDER. � "''10'\.� � 

JUST PUBLISHED. 

U P RIG H TOR ILL -S �1���(:p,R 
H. 81 C K FO R D em c/n)7(7;1{J. 

An Appropriate HOLIDAY PRESENT. 
Send One DoUarforthePodeetEdltWnof 

W ubstor's Dictionar I 

TIle BEST-The STANDARD. 

�F��':,· �8�i���?�;,�
u
}j���I:I�'fi���I:� tion;'} WordS, �hrase8, Proverb •. etc .. from 

�c o  
r��!:"J\It �

d �Od:�� ����g
�'al��; 

generally, or by malf,im receipt of S 1.00. 
IViSOIV. BU.K.E�IAN, T!Yl.OR A; ()O., 
"ubllshers WEBSTER'S SCHOOL DI CTfO'" ARIES 

13l!iand 140 Grandl'!t., New York. 

89 ,",ommer !ltreet, Boston. 
&!�� b���uEmfJ�E !!�Xpl!.', 

A practlcal road machine, easy to 
learn to ride, and when ma81ered 
one can beat the best horse In a day's run over an ordinary' road. 

� Send 3c. stamp for price list and 20-- page catalogue with full informat'n. 

Steel Castings, 
:Nf lfr ����t�� ::�h��';,:gn�!t�'J��'h�I�rr� An Invaluahle substitute for forgings or cast-Iron requiring three-fold strength. Send for circular & price list. CHl<�8TER STEEL CASTI.NGS Co., Evelina St. , Pblla, Pa. 

., Patent Portable Chuck Jaws. 
Improved Solid EmeryWheels,for IlrIndlng Iron . Rnd Brass castingsi ToolS;.. etc. �ranufactured 
by AM. TWIST DR LL Cu., Woonsocket, R. I. 

RB:�RS BE S T �T'u::r�w 
MUR1ULL & K'EIZER. 44 BOLLIDA Y ST .. BALTIMORB. 

Mill Stones and Corn Mills. 
We make Burr Mil stones Portable Mills, Smut Ma.

chines, Packers, Mill Picks, Water Wheel!!. Pulleys, and 
Gearin ..... peclally adaptea to Flour Mills. Send for catalogue . J. T. NOY E  & SON, BuWalo, N. Y. 

.J. LLOYD 8,\IGO, ��Of 

$titutifit jmtritJu. 

H�.ts' B�il�r C�nrin[�, 
Are the most Meetlve and Economical Non-conducting Coverings In the World for Steem and Hot Air Pipes, etc. 
These Covering. are reedy for use and can he eesily applied hy any one at a cost of from 2.> to 50 per cent. less 
than the price usually charged for Inferior cQverlnll's. I'rlce Lists and estimates of cost applled will be furnished. 

r:r Note the address and be .. un and get the Genu>..." wMch are manufact .... ed <mIlI!>Y 
H. W, JOHNS MANUFACTURING CO., 87 Maiden Lane, New York. 

Sole Manufacturers of Genuine AsBESTOS ROOFI.!'m, LIQUID PAINTS, FmB PROOF COATINGS, CEMENTS, etc. 

Working Models 
And Experimental Machinery, Metal or Wood, made to 
order hy J. F. WERNER, 6'� (!entre 8t., N. Y. 

Address JOHN A. ROEBLING'S SONS Manufacturer.'!, Trenton. N. J., or 117 Liberty St reet, New York. 
w heel. and Rope for conveying pOwer long distances. 

Send for clrcul&r. 

TO ADVERTIS�R§J�LrilTh:; ���i: u:,fth(j:n�s,raIlF;: inm�:h :d�:S.:f& reliable information concem� newspapers and their 
�::lh::tr�tY::::Jru� be':\!d:����� t;:a���� lar purpose, WE ISSUE SEMI-ANNUAL EDITIONS 01' 
AVER &. SON'S MANUAL 
FOR ADVERTISERS. 164 8.0. pp. Gives the 
rti'=h����:���rs�':t�h�u=�

n
ff�t:::n� C�=! and contains more infonnation of vale to an advertiser than can be found in any other publication. Alliists 

�ri6!�d��:d.d i¥:a���l��:��'::��=!��d unusually advantageous. It will pay you to examine it before..ll�nding a.nymoney Ql newspaper a.dvertising. 
'!!:l;rt.:'f �ign !!!\"hoi>";'��"t�Eif ��ON� ADVERTISING AGENTS, Time. Building, P"il..clelpw.; 

aSCENT 
CHARM MICROSCOPE. 
CHEAPEST IN TnE WORLD 
M�ifiell liM tim.. £qualm 
�';�{��erC?:::;:!a�.:l!hs:= pIe by mall, postpaid, 25 cenu. 

".BRIDE" CO •• 

191 Brut"".,. New York. 
New Illutrated Circular of :No1'81Uel free. 

ttWARRANTED tt 
60 size ... from 1-2 lb. to SOO Ibs. 

Catalogues furnished on applicatiOn. ----------------
ESTABLISHED 18((. 

JOSEPH C. TODD, 
ENGINEER and MACHINIST. Flu, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufactUre Baxter's New Portable Engine 
of IB77. Can be soen In operation at my store. A one 
hg::;��� ��a:�a e���fi 1°:r�:������� ht�::; �orse-power , ,275. Manufactured exclusively hy 

.J. C. TODD, 
10 Barclay St., New York, or Paterson, N. J. 

Straub's Scientific 

Grain Mill, 
12, 20, and 30 inch 

MIL L STONES, 
For Farm and Merchant work. 
Warranted the full equal of any mill hullt In America. Before 
purchasing elsewhere send for 
our circular and price lis!. 

A. W. STRAUB & CO., 
Philadelphia, Pa. 

WARBA.NTED THE BEST. 
1 H. P. Boiler & Engine, $150. 

2 H. P.,$175. S H. P.,$200. 
Tested to � Ihs. steam. 

J,OVEGROVE & CO .. 
16� N. 3d St., Philadelphia, Pa., 
Bll1lders of EngInes and BOilers, 1 to 100 
horse power. Send for circu!iLrs and 
prices,andstate size and 8l;Vle ;vou want. --,------:: Mowry Car & Wheel Works, 

MA:suFAC'l'URERS OIl' 
CARS AND CAR WHKJo.:LS oC all description., 

Wheels and Axles. ChIlled Tires, Engine, Car and Bridge 
Castings, of any pattern, furnished to order at short 

notice. Also Street Car Turn Tables. 
Wbf�els of all sizes c onstant.1y on band. 

omcewo�J:if",,��nTl�!:u�!;;d '£��%�r�e1?'I, O. 

American Standard 
Gauge and Tool Works. 

22d and WOOD STS., PHILADELPmA. 
Standard GaugeR and Mea8uriull Implements, Hardened Steel T llrnlnlt Mandrel .. , Adju8table Blade Reame],8, Valent T ool Holtle],8, I.atbe 
Drivers, etc. JOHN RICHARDI'! &; CO., 

Reqnires no CIt-aniul[ 01 Soot 
or Ashes. 

J. G. & F. FIRMENICH, 
llnflillo, N. Y. ---------------------

SP.lRE THE CROTON AND SAVE THE CO!>T. 

Driven or Tube Wells 

[DECEMBER 28, 1878. 
THE T ANITE CO .. STROUDSBuRG, PA. 
EMERY WHEELS AND CRINDERS. 

GEO.PLACE,121 Chambers St., New York Agent. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS 
MANUF'ACTURED BY BURLEICflRoCKORlLl CO 
SEND FOR PAMPHLET FITCHBURG MASS. 

Woodward Steam PumDs. and Fire En[ines. 
G. M. WOO DWARD, 

76 and 78 CentI'e �treel, New York. Send for catalogue and price list. 

J. B. DAVIS, 
Manufacturer of 

TheJlermnanPat. Feed Water 
]fearer anUPUrtfier an� . 

Economic Pnmp. 
Theirpnmp Is deslgued for use 
where cheapness ill first cost, 
economy In running. and great 
durability are required. New York ffice. 97 Llherty St. 
n. T. BREWSTER. Mianager. 

----------------� WO�dW�:_���W.ClPtAlIll�: 'Ji\�h��l::�: 
Street . NewYork. 

P rometers For showing' heet ot � 4 Ovenst Hot BI8J!t ripeSt 
Bolter F lues, s�erheeted Steam, Oil �tllls, etc. HENRY • BULKLEY, �ol�(rl�o���'f.ek Y. 

HYDRAULIC CEMENT 
of the very hlghe81 order and quallti made any and 
�

v
:ill:�3�M�'lJ%.I�"l�·b��,��'iI°m���

e�e���i��:r 
LetteJ3�eBiMtigW�s

LaboratOrian; Austin, Texas. 

CA VEA'rS, COPYRIGHTS, TRA.DE 
.MARKS, E'.·C. 

Messrs. Munn & Co., in connection with the publica� 
tbn olthe SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of buslne!'8 they have had OVER THIRTY 
YEAH.' EXPERIENCE, and now have unequaled facililiu 
for the preparation of Patent Drawlnl(s, Specifications, 
and the Prosecution of Applications for Patents In the 
United States, Canada, and Foreil(1l Countries. �Iessrs. 
Munn & Co. also attend to the preparation of Caveat.s, 
Trade Mark Regulations, Copyrights for Books, Labels, 
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 Patents lind how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Rels,ues, In
fringements, Assignments, Rejected CaAes, Hints on 
the Sale of Patents, etc • 

Forei"" Pllunts.-We also pend,free Of charge, a 
f Cr to d Rid I Synopsis of Foreign Patent Laws. showing the cost and 

Every M an {��!��e�1r.I��J�R'�es'1 °BRO�, 4� �ater s����-?�, met.hod of securing patent. In all the principal COUll-
whocontrol the patentforGreen'sAmericanDrivenWell. tries of the world. American InveRtor. should beer In His Own d' T 1 mlnd that,as a generai rule,anyinventiGn that is valu· 

Prl'nter'. POD S 00 S, able to the patentee In this countr), is worth equally as 
much In England and some other foreign countries. 

ICE AT $1.00 PER TON. Engine Lathe8� Plaut>rtiI, Drill8, &e. Five pat.ents-embraclng Canadian. Enl(lIsh, Germsn, 

The PICTET ARTIFICIAL ICE CO. DAVID W. POND, Worcester, Mass. French, and Belgian-wil1secure to an Inventor the eX-
I cln.tve monopoly to his discovery among about ONE 

LIMITED, Room 61, Coal and Iron Exchange, P. O. BoJ[ 3083, N. Y. I )" .. rl� �1111 IJ'II ) -II i i,j ;:;:�� �:: �:�:. ';��"��:i�!i��e ;0�!�::!�ga
e:1 

CI-gar Box Lumber, I! U!J�I "I�, I " .. �) s·:amcommunicat on ar�.
such that patent8ca�be ob� 

- ------ --- -- --- ------ - tamed abroad by our CltIzens almost as eaSIly as at 
The only Machines giving & solid core showing exact I home. The expense to apply for an Enl(lIsh patent is 

1IIA.NIJF4()TURED by our NEW P!TENT PROOOSS. nature ot rocks passed throngh. $'l!S; German, $100; French, $100; Belgian, $100; Cana-The Best In the World. I di&n,S50. SPANISH CEDAR, Copies of Patents.-l'ersons desiring any patent 
MAHOGANY, ___ i88ned from 1&'l6 to November 26. 18fi7. can be supplied 

POPLAR.. with official copies at reasonahle cost. the price de� 
Also thiniumher of all other klnds,�toX;ln.,atcon&o Lathes, Planers, Shapers pending upon the extent ot drawings lind length of spOndl')F. prices. A 11 qualities. Equa1in all respects to Drills Bolt and Gear Cn� MIIWf: Machines. S�lal specifications . ��r.�: oei g�e";,\K���e 'W�ng! ;�:h��ained Macwnery. E. GOULD &; E ERn RDT, Newark, N. J. Any patent Issued since November 27, 1!l67, at which 

GE'li!l�;' ll.N!ew"ts �&ee" N. Y. STEAM PUMPS. time the Patent Office commenced printing the draw· 

PERRY " Co.'a STEEL PENS. A _pie 110%, 
lor trial, OODtaIn· luiif' our JesdJog 
���=J:'fj1J and "Falcon" 
Pens, 1M11ed au 

receipt of 25 cts. 
IriIot, Blakeman, ray lor & Co., Sole Ao"ellts for U.s., NewYorl 

The George Place Machinery Agency 
MachInery of Every Descrlptiou. 

121 Chambers and 108 Reade Streets, New York. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS.- Ruerk'M Wateh

IDa.I'" TIlDe Detector. capohle of accnrately con
trolling' the motion of a watchman or patrolman at the 
$!�if� iit;m� �i!'.

i
��":it

;.xsgnU°ii'::�:.'i. MaIO. 
N. B. -The suit against Imhaeuser &, Co., of New York, 

was decided In my favor, June lJ 18'7(. A fine was assessed against them Nov. 11..1876. for selling contrary 
to the order ot the court. .t"ersons buying or using clocks InfrlnglI1ll on my potent will be dealt with ac
COrt11na to law. 

Ings and specifications, may be bad by remitting to 
this olllce $1. HENRY R. WORTHINGTON, A copy of the claims of any patent Issued since le36 

�39 Broadwav, N. Y. S3 Water St., Boston. will be furnished for $1. 
THE WORTHINGTON DUPLEX PuMPIXG ENGINES FOR 
J���. Wti':���:'r��.f�'!{lJ'gr���:;ft1ci'g;.con. 

STEAl\[ PUMPs-DnpleJ[and Single Cyllnder, 
WATER METERS. OIL METERS. 

'Prices Larl[ely Reduced. 

PERFECT 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspopers mlUlRZlne., and pamnhlets . h"" been recently improved aud' price reduced. '!lubscribers to the ScmNTIFIC AMERICAX and SCIE!<TIFICAMERICAN SUPPLEMENT can he 
supplied for the low price of '1.50 by mail, or '1.25 at the 
office ot this poper. Heavy hoard side.: Inscription .. SCIENTIFIC AMERICAN," In /r.lt. Necessary for 
e"1:?d= who wishes to preserve t e paper. 

ltIUNN & CO., 
l'uhllshers ScIESTlFIC AMERIC.AN. 

When ordering copies, please to remit fo� the .ame 
as above, and state name of patentee, title of Inven� 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents �ent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravinl(s and tables Important to every pat
ent�e and mechaniC, and is a useful hand book of refer
ence for everybody. PrIce 25 cents, mailed free. 

Addre .. K11Im I; CO .. 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, New York. 
BRANCH OFFICE-(Jor'Mr 0/ F and 7111, Stre,t., 

thuvunql.on., D. C • 

THE ., Scientific Ame1'llcan" is printed with CHA8. 
E�U JOHNSON & CO. 's INK. Tenth and Lorn· 

baI'd Sts., Philadelphia, and/i9 Gold St., New York, 

© 1878 SCIENTIFIC AMERICAN, INC. 
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