
�dl1trti�tmtuts. 
IuSide PaRe, euch iDMertiuD - - - 7:i c eutH a line. 
Back Palle. each insertion ••• 81.00 a line. (About eight words to a Une.) 
Engravings may head advertilieTMnts at the same rate 

per i.ne, IJy rmamJrernent. as tile letter press. Adver
tisements must be recetvcd at publ'tCation ojfice as early 
as Thursaay 1IWT'ning to appear in 1WXt i1isue. 

FOR SALE CHEAP, 
A very handsome Westiey Richards 

Breech-Loading Shot Gun. 
Weight. 8 Ibs. 6 ozs.; 10 gauge; central fire; Brazier 

locks. A first-class gun In every respect. and but 
sUghtly used. A gun suitable for general shootlng. 

Address HODGKINS &; HAIGH. 
298 Broadway. New York. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS. -lluerk'" \Vatch. 

mUll'''' 'rlme Detector. capab1eofaccuratelycon
trolling the motlon of a watchman or patrolman .. t the 
dilferent statlons of his beat. Send for circular. 
J .1<:.111) EIlK . ... O. lIox 979, Ilo8101l.1'Ias. 

N. H, -The suit against Imbaeuser & Co., of New York, was decided in my favor, J nne 10 1874. A fine was 
assessed �ainst them Nov. ll-J876. for semng controry 
�?�kl; l��rl'i."gi�� t�:; ;.�u�';tent�Sr
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cording to I"w. 

Sl'AILE THIo: CROTON AND SAVE THE COl'lT. 

Dri ven or Tn be Wells 

'eitutifie �tutrieau. [FEBRUARY I, 1879, 
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THE TANITE CO. 

CAMERON STEAM PUMP, 
STROUDSBURG, PA. 

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

ROCK DRILlIN(; MACHINES Also known as the " SPECIAL " PUMP, is the standard of 
excellence at home and abroad. For Price Lists, address 

A NO 
AIR COMPRESSORS. 

MANUfACTURED BY BURLEIGHROCKORllL CO 
CAMERON PUMP WORKS, SEND FOR PAMPHLET FITCHBURG NlASS. 

TO ADVERTIS�H�' �;r����,: Foot East 23d Street, New York. . � bon of adV6l'o 
tl8elI¥'l).ts In tJie newspapers 0 t e mted States and DomInlOn f1 Canada. To furnish advertisers with Teliable information concernin� newspapers and tbeir 
rates, and thus enable tbe most mexperienced to select 
intelligently tbe mediums best adapted to any pnrtlcu4 
lar purpose, WE ISSUE SEMI-ANNUAL EDl'rlONS OM" 

ISHEPARD'S CELEBRATED 
$�O Screw Cutting Foot Lalhe. 
Foot and Power Lathes, Dr!!l Presses. 
�{��·�'ri'�:'6h��S,���J:i':.�:t 
�'i!\��.,"

g
�i ��l�t�
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f
g� artisans. 

H. I" SHEl'ARD &; CO., 
,,",,� ..... �.331. 333.385. 

&; �I��r�n��
t
o�r:t. 

BOGARDUS' PATENT UNIVERSAL ECCEN
TR eM LLS-For grinding Bones. Ores, Sand Old 

Cruclbles� Fire Clay, Guanos. Oil Cake, } eed, Corn. 
Corn ana Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, CoJfee, Cocoanut, Flaxseed!.. Asbestos, Mica, 
etc., and whatever cannot be grouna by other mills. 
Also for PaintsJ_Printers' Inks, Paste lllackingJ• etc. 
JOHN W. THOMSON. successor to JAMES BOGAH
DUS. corner of White and Elm Sts. , New York. 

Send for Catalogue of the 
FIRMENI(;H 

SAFETY STEAM BOILER, 
For burnln<: smoke and all gases from 
coal and all kinds of fuel. 

Requires no cleanina of Soot 
or Ashes. 

J. G. & F. FIRllIENICH, 
BuDillo. N. Y. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new iIlu.trated catalogue. 
Lathes, Planers, Drills, &0, 

NEW H"",VEN lUANlJFAC'I'UHING co., 
_______ �_ew _I_�_!

ell, Conn. 
HAND SAW !lIlLI, SAVES THHEE MEN'S 
labor. S. C. HILLS. 78 Chambers St .• N. Y. 

Every Man - ssb���� 
H is Own or���r��s��!:�l

.:;�,r(ii��� 

Prl'nter', 
,'amp"KEL!<EY &Co. 

Meriden. Conn 

mE AT 8 •. 00 PER TON. 
The PICTET ARTIFICIAL ICE CO., 

LIMITED. IWom51. Coal--"n�Iron E�chaW!e. P. O. Box 3013. N. Y. 

AVER &. SON'S MANUAL FOR ADVERTISERS. 164 Svo. pp. Gives the 
r�::�d�������rs�� 'k�

d
.?n?t!:�n8uitet::n � Jae::x:1 

and contains more infonnation of value to an advertiser 
tban can be.fou�d in any ,?tp.er publication. All lists 
��!�r�:�dd l�::����I�r;r:�d::�:J:�����d 
!lnusually adv�nta.geoU8. It .will paYrou to examine It before s��dmg. any money In newspaper advertising. 
The ,last editIOn will he sent Ws.tpaid to any address on 
reeelpt of 25 cents bL;N'. w. AVER & SON ADVERTISING AGENTI.-Times Building. Phlt...Jelphi.z 

The fact that this sbaftlng has 75 per cent. greater 
strenath. a finer finish, and is truer to gauget than ani. otherln 1Ue renders it undoubtedly the most economics. We are aJeo the sole manufacturers of the CELEBRATED 
COLLINI!' PAT.COUPLl�G and iurnlsh ulleys. Hangers. 
etc'

l 
otthe most approved styles. Price list malled on 

app loatlon to JONES & LAUGlILINS. 
190 S. C� �t�k b'\J'���Itl��':,�

e
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ar 3tocks of this shafting In store lind for sale by 
Geo. Plac.nr.;�:er�1�:n�.FJnh��'j}��s' ft�."�. Y. 

BOLT CUTTERS. 60 Chromo and Perfumed Cards [no 3 allkeJ. Name In Send for eatalogue ot 
__ (}0Id andJet.1Oc. CLlNTONBRos .• Cllntonvllle.Ct. Scblenker'8 Automatic Bolt f'IIUer8 and 
Steel Castings, HowARsrrRoltwoRKs

a
('B�iaio,� 

solld. of unequaled strength, toughness and durability. , An invaluable substitute for forgings or cast-iron re- � )  , , 
From)(to lO.OOOlbs.welght.true to pattern. sound and 

& 
The Columb'la B'lc!cle 

qulrlng three-fold strength. Send for clrcular&;"rlcellst. 

.. 

. lIIade by TilE I.OPE II F G CO., 

P t J<' h I h t f eHESTlm STEEL CASTINGS Co, Evelina St., Phtla. Pa. 80 "ummer !;treet, Boston. yrome erSt O��n:' ��t nKI .... tehpe
o
•• A practical road machine easy to 

"_JOHIS' 
Boileir)}��ys'W'rAfI'fl��'o1!il��I�:Z�urer. -TEL E P H 0 N E ��!V ��: .. , �!n��;�3�:: ��i���::t�j� 14U Broadway. N. Y. CIrcn1ars free. HOLCOMB 81; Co., Mallet Creek, Ohio . Send 3c ... stamp for price list and � 

• -===-_...-_-=-==-_==:-===--______ .:...-=:_-::_...--===_------------- page catalogue With full Informat·n. 

�l��.�����:l������·� BO
I
T��L��!:NR.���C���y�C

S

. ��tHTS) 
H. We ",OHNS M'F'C CO. 81 "AIDE.l�.E ••• Y. � - -

THIS NEW 
ELASTIC TRUSS 

'1I.11� H .. a Pad difrerlnl! from all otherl, II 
• c:u.p-ebape, with Stllf-Adjustlng Rail 

In center, adapla itself to all rsltlonl :!pt�i;istS:'��·1 ��� ,)j�iU�1i {�\ iilBta. 'W?t� flghl p' ....... 
the Hernia I!II held A"ecllrely day al1(1 Dlglll, ftlHl a rllilical ctlre cer· 
tR.ln. It 1s f"'I"J'. dllrahle an,l r.h('np. :-;cut by Ill'I!!. Circulars 
Ir... Eggleston Truss Co" Chicago, III., 

------
-

LAP WELDED CHARCOAL IRON 

���e�(�r.��lle�!�c��h��Pr�!�::, R��lin�eMifi :�J�Y::i 
Furnace Work. 

REAI)J!I'fl II{US W()RK�, 
:.!61 �outh Fourth 1St., l'hila. 

s, LI.Oyn 

of every descriptinD for Railroad and Mining Use Elevators, Derrtcks
j 
Rope Tramways, Transmission of 

Power, etc. No.8] ohn St., N. Y. Send for price list. 
Plans and Estimates furnished for Suspension Bridges. 

Mill Stones and Corn Mills. 
ch'{n�.::'f��k�r��'M?fN��gr.�s\\·rf:�W�e��I.Ii>����. �:d 
Gearing. specially adapted to Flour MWs. Bend for catalogue. J. T. NOYE & SOS, Bufralo, N. ¥. 

Warranted Pure. Harmless. and Infallible, imparting 
the most Fragrant Perfume to the breath (Ottarof Roses 
and Sweet Myrrh). gives a healtby tone to the gums, 
cures all sores in the mouth. and by the action of its an
tiseptic curative qualities, removes all offensiveness of 
the breath, cleanses, beautifies, and preserves the teeth. 
Applied to decayed teeth. it annihilates the pa;n almost 
Immediately. Endorsed by the most Eminent Physi
cians and Dentists of Europe and America. It containM 
no injurious ingredients, such as used in other prepara
tions now in the market. Price $l.OO per box (con�ajn
Ing a large bottle Best Wash. and boxof finest Powder!. 
:-:'ent to any address on receipt of price. Manufactured 
by European Salicylic Medicine Co .• of Paris and LMp· 
ai{}. Address WashbuMW d: CO.t !'oJe Agents. Only 1m .. porters' Depot. 28 Cliff street, NfJW York U. S. A. For sale by Druggists, Perfumery and Fancy Goods Dealers. 

SPENCERIAN STEEL PENS. 
Superior En�lisb 

make. A aample 
card of one eru:h (If 
the ttomt!l numbers 
!o; '::�Pt�12����: 

IVISO�, BLAKEMAN, TAYLOR & CO., New York. 

(i\�;;��TIr��� 
(C;\l\IDlliilll\1\lll1lOO:-"" CARY & MOEN � 
,sTEEL WIRE Of(-\- DESCRIPTION @ru- U 
234 IV. 29. ST. EV£R &STEELSPRINGS. NE1JYORKCITY, 

Model steam }-;nlrlnes 11-2 in. bore, 3in. stroke pric�Uj I • ditto 2 In. bor!', 41n. stroke. price. $10. same style as cut. Gold Silver and Nl'ckel Platl'ng ; Eureka Foot Lathes only15 DollarS. Gear Wheel. and " • 
Parts of Models. All kinds of Small Tools and Materl,,'s. A

pl
trtade easny learned. Coots little to stare. The Electro 

IHustrated Catalogue Free. GOODNOW & WIGH'l'- a er'S Guide. a 72 page book. sent for 8 stamp •. Sci en
MA:.1,17ti Washington Street. Boston. Mass. I t!lIc Instruments and books bought •• old, exchanged. or 
____________ ..:....____________ loaned. Price !lst free. F. Lowey. 90 l1tn St., Brooklyn, 

Woodward Steam Pumns and Fire En[ines, ;
. 
:�TNER WANTED TO

---
T

·
A

--
K

-· 
E

-
A HALF G. M. woonw AltO. • 

76 and 18 Centl'e l'\u'eet, New York. Intere�t ln a Foundry. Machine Shop, and I'lanlnj[ Mlll. 
Send for catalogue and price list. �:��P�l

s
r��4�d

l
�qinl't�Sj6��I!Zd��e��

e Nort -west. 

CA VEA'.I'S, COPYIlIGH'I'S, '.I'HADE 
MARKS, In·c. 

Messrs. Munn & Co., in connection with the puhlica
tbn of the SCIENTIFIC AMERICA". continue to examine 
Improvements, and to act as Solicitors of Patents fDr 
Inventors. 

In this line of busine8s they have had OVER THIRTY 
YEAHS' EXP3RIENCE, and now have uneqJutlea facilitie6 
for the preparation of Patent Drawings. Specifications, 
and the Prosecution of Applications for Patents in the 
l'nitcd States. CanadK. and Foreign ('ountries. Messrs. 
Munn & Co. also attend to the preparation of Caveats. 
Trade Mark Regnlations,l'opyrightsfor Books. Labels, 
Reissues, Assignments. and Reports on Infringements 
of Patents. All business intrusted to them is done 

Pond's Tools, 
_____ S_PARTA IRON WORKS. Sparta. Wis. 

PATENTS at A UCTION :�s.
special care and promptness, on very moderate 

Regular Monthly Sales by George W. Keeler AuctIO:- 1 We send free of charge. on application, a pamphlet 
eer. �'or terms. address NEW YORK PATENT EX- eontainin�further information about raten!s .lUd bow 
UHANGE, 61 Llberty Street, New York. toprocur: them; directions concerning 'rrade Marks, 

En�llIe Lalhu, Plalltorll, Drills, &c. 

DAVID W. POND, Worcester, Mass, 

EST ABLI8HED 1344-

JOSEPH c. TODD, 
E�GI:\,"F:F.R and MAf'HINIST. Flax, Hemp, Jute. Rope, 
Oakum and Bag,nng Machinery. Steam Engines. BOilers, etc, I al5!o manufacture Baxter1s New Portable Engine 
of 1877, Can be seen in operation at my store. A one 
h
�:;��� rw�
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:� 

e
���i ��nr����;!��j,�� 

h
t�::e 

Eorse-power. $275. Manufactured exclusively by 
S. (;. TODD, 

10 Bar�laJ St., New York, or Paterslln, N. J. 

[ 
all appUcanti. It eon
talns 2 colored plates, 5OOengravfn�8, 
aboUt. 150 pagel. and rull delcriptlon!ll, 
prices and directions ror pl&ntlng over 1200 
VlLrietiel ot Vegetable and }'Iower Bee.h, Plants, ROIeI, Eta JDnJult.ble to all. Send for It. A,iItresl 

D. H. FEllY &; CO. Detroit Hioh. 

Holly's Improved Water Works, 
Direct Pumping Plan. Combines. with other advantages, over older systems, the following: 1. Secures by 
variable pressure a more reliable water supply for all 
purposes, 2. Less cost for construction. 3. Less cost 
for maintenance, 4. Less co�t tor dally supply b'l the 
use of Holly's Improved Pump ng Machinery. . Af
fords the best fire protection In the world. 6. Large'y 
����

e
r� �������rn �

s
��lel\�� f;
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department ex�enseB. }I'or information by deSCriptive 
pam�bll 'if 1il:&iJ;'''A��'ll"1't\

s
J�

e
co .• Lockport. N. Y. 

Automatic Fire and Water Alarms, 
FOR SALE-Rights tolntroduce the above patents of 

��'ie�o::'J'J'%tl�s �gf���goJt
r
���p.·u��::'�'l;U?:"�� ��� particulars an18�'8Kr�'I}fb a�'l"j�'h CO .• P. O. Box 775. New Orlean •• La. 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

rmz NEW' PAllPlILE'I' ron 1877 
Sent free to thoseint.>TP.<t,.rl 

James Leffel & CO, 
Springfield, 

too Lihertv St.. N. Y. City. 

Lathes, Planers, Shapers 
Drills

! 
Bolt and Gear Cutter� M!l!lng Machines. �peclal 

Mach nery. E. GOULD &; EJiERHARD'l" Newark, N. J. 

The George Place Machinery Agency 
Macblnery of Every Description. 

121 Chambers and 103 Reade Streets. New York. 

MACHINERY AT VERY LOW PRICES 2d hand Lathes. Drills, Planers. Hand 'I'ools for lro� Work. new Woodwortn Planing MaChines Re,awlnll Tenoni�gt Moulding_ Machines, Scroll �aws.lportabl� Steam �ngine. JOB. R. Blossom, Ass'e, Matteawan, N. Y. 

O T 
I 
S

' liAFETY ll?lSTHW 

MachInery. 
OTIS RROS.1t CO .• No . 348 Rroadway.NewYork. 

© 1879 SCIENTIFIC AMERICAN. INC 

Copyrights. Desi/l:ns. Patents, Appeals, Reis,ues. In

fringements, Assignments, Rejected CaBes, Hints on 
the Sale of ratents, etc. 

Foreifl" l'"teltts.-We also �end,fl'e6 of eM"fle, a 
Synopsis of Foreign l'atent Laws. showing the cost and 
method of securing patent- in all the principal coun
tries of the world. American inventors should hear 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 foreign countries. 
Five patents-embracinc: Canadian. Engli�h, German, 
French, and Belgbn-will s{'cure to an inventor the ex .. 
clu,ive monopoly to his discovery among ahout ONE 
BUNDllED AND FIFTY )IILLIONS of the most intelligent 
people in the wor'd. Tbe facilities of bu,iness and 
£Iteam commnnicat on are such that paten\B can be ob· 
tained a broad hy our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; Gern:an. $100; French, $100; Belgian. $100; Cana
dian, $30. 

Copies of Patenta.-Pcrsons desiring any patent 
i$"uL'<i from ls:JG to November 26, 18m, can he suppiiCil 
with official COpleS at reasonahle cost, the price de
pending upon tile extent of drawings and lenglh of 
speci:ftcations, 

Any patent issued since Novemher 27, 18m, at which 
time the Patent Office commenced printing the draw
ings and specifications, may he had by remitting to 
this office $1. 

A copy of the claims of any patent issued since lE36 
will h. furnished for $1. 

When ordering copies. plea Be to remit for the Fame 
as above, and state name of patentee, title of inven
tion, and date of patent. 

A pamphlet. containing fu q directions for obtaining 

United States patents .e't free. A handsomely bound 
Reference Book, gilt edges. contains 140 pages and 

many'.engravings and tables important to every pat

entee' and mechanic, anll is II useful hand book of refer
ellce for evcryhl,dy. Price 25 cents. mailed free. 

Addre"s MUNN &; CO., 
Publishers SCIENTIFIC AMERICAN, 

a" Park Row, New ¥ol·k. 
BRANCH OFFICE-C{)7'TU1' of F and 7th Stretts, 

Washington, p. C. 
THE-" ScT"ntifl"-Amer'can" il printed with CBAS. 

ENEU JOHNSON & CO.·S INK. Tenth and Lom· bard Sts., Philadelphia, and 00 Goid St., New York. 
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