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The Best, the Chea. pest. Part Benjamin'S Scientific EIDert Oruce, THE T A NITE CO.� 
31 PARK ROW, NEW YORK. STROUDSBURG, PA. Inside P_e, each Insertion ••• 1A �ent8 a line. Back Palre. each In.ertlon··. 81.UO a Une. (About elgllt word. to a line.) GENUINE WALTHAM WATCHES 

Te8t8 of Machlnet·y and New IJtvention8. EMERY WHEELS AND CRINDERS. 

Engravings may Mad adverti8emenia at the IKJme rate per tine, by meQlJUrement as the Utter pnaa. Adver
ti8emenia must b6 received at 1fIJlJlicatwn QtIlce as earlll 
as T h'U'l'aday 11W1'1Iing to (¥ppe4r in next l8sw1. 

H ARTFO R D LONDON-9 St. Andrew. St., Holborn Viaduct, E. C. LlVERP00lr-42 The Temple, Dale st. 
IN SOLID GOLD AND SILVER CASES ONLY. 

Universal AmJar and Ratchet Drilling Machine. 
No Brass, Nickel, or Plated Cases are EYer Sold by Us. 

th���:E�p��6:�r; PRICES aREATLY REDUCED. 
::..� ;o:.ae'ii�r 

c��nlfr�l: Sliver Key Winders, '9.00 .... ...... tormerprlce, '13.00 
��hl��YI�t�'i.�k!,>[IIII� SUver Stem Wlnder •• '13.ro ........ ... former prlce, 18.00 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
put It within the reach of Gold Key Winders aolow a........................... 38.00 
fJewp'ii

!"'
e v:e��!' o"n

,,!��eltd, 
Gold Stem WlndersaolowlLll. ........................ 00.00 W, B, FRANKLIN,V. Pres't, J, M. ALLEN, Pres't. , WrIU 1<w our PBIOl!J LIST. whieh deBcrfba all the 

t'i:lde��tIY jg'r��fr various fll'a<ia and BIzu, with prfuB 01 each, and ""'P/aW J B PIE RC E See'y' 
work�n �lBlt l. almost ourp!a.ol�Bm;leWatche8withoutrl8kto""'llpart • , , ' �t������b�£.�ft o'l=u", nomatkT OOw,.cmoU. 

The 1.L, Molt Iron Works, 
ag��: :::WIL�:.I.:fn !�� HO�T7'ard & 00., 

an���u����:�l ST., 

=e[h,!!r�t'�f°!he:��i vv DEMAREST'S PATENT 

drilling machine. are made ofo�e:I,��I�O�erf?ctet'i �6" PIPTH AVENUE, NEW YORK. WATER CLOSETS. 
all re.pect.. We .end the PrIce LlBt tree of JI(lIItage to all who write Simple In construction, perfect 

��. k We!f!ht, � pOu!.'d.; �ll\ � w· and.!e .. , 'rJ � for It, except to tho.e who want to act a. agent. or o�fIr::�.:'r ������re::l�'t 
.. 3. .. 106 " .. t�.. .. 4000 :�:::i��:s�u�{.���.:'v

ne�· We have no agent.,and way. 
MILLERS FALLS CO.. .' . $10 to $1000 Inve.ted In Wan St. Stock. make. 

No. "" Chamhers St., New York. I )III( J�I I f J:Ilt lrJ fortunes every month. Book • •  elit 

To Patentees and Manufacturers, - !JU I , . itlllJ,I.)jU,rl ,Addre •• BAXTEir&eJ6��=:���T��ft·St.,N.Y. 

A party traveling throngh Canada wish .ome The only Machine. giving a .olld cure snowing exuct 
I
· MAC H I N 1ST S' Too L S 

PATENTED ARTICLES OR NOVELTIES nature orrock. p .... ed throullh. 
NEW AND IMPROV1IiD PAftBIdI_ 

• 

to .elL Will pay ca.h. Box4OO, Montreal, Canada. Send for new lIIu.trated catalogue. THE AMERICAN DIAMOND ROCK BORING Co. 
SEND FOR PAMPHLET NEW YORK 

EMPIRE THRESHER l Lathes, Planers, Drills, 6;0. 
,-====:... NEW HAVEN lUA.NUFA.C·w:n.UIAl co •• 

BAXTER ENGINE FOR SALE. 1- , 
. .  

NewUaY4lo,ClonD. 
MANUFACTURED A r 

HAGERSTOWN, Mo .. A .econd-hand to-hor.e r.:wer enflne. with L>-hor!le Roots PosItive Blast Blower. power bolleI>�J�.�§'U\El'v��b"tj'81.� cheap. 
Y THEHAGERSTOWN8TEAMENGIN£&MACHIN£C. 
THE BESTIN THE WORLD. 

SEND FOR CIRCULARS. 

ESTABLlIIHED 1841. 

JOSEPH C. TODD, 
�:�:'E� ��.rt'.!:����I��rl��':�'::i.!e��eB:'::'r.: 
etc. 1 al.o manufacture Baxter'. New Portable Engine 
of 187'l. Can be .een In operation at mr .tore. A one 
hg�:.:��� ��a:J� e���ri ��.f!'������� htW:; Corse-power, f275. Manufactured exclu.lvely by 

J. C. TODD, 
10 Barelar St., Nell' York,or Paterson,N.J. 

61 Park Place, N. Y. 

& 
COLUMBIA BICYCLE. , 100 mUe. In 7 hour •• 

EaRY to Leat'n to Rille. 
An ordinary rider can out.trlp the best horse in a day's run over 

_ common road.. Send 3 cent. .tamp 

'

for "rice list and twenty-four page catalogue. 
THE l'OPE MFG. VO., ' - 89 Summer Street, lio.ton, Mas •. 

-----,-�,' -------------

P. B. " r. K. :aOOTS, K'f'rs, CO'bJl.ers'Ville, Ind. 
S. S. TOWNSEND, Cen. Al't., 1 6 CorttaMI S • 

COOKE & BECCS,Sell'g A<gtS." IIIW 'fiJRK, 
[F8END FOR l'RICElJ C.1'l'AL()..,tTB. 

IMPORTANT FOR ALL CORPUltATIONS AND 
MANF'G CONCERNS. -lluerk'" 'Valclt· 

�:.nl·'� "t�.r.;1=:0����,,::�r::�� �t"::,�r:!e�l cr:� 
dllferent Rt-ation. of hi. beat. Send for circular. 
J. E. nllERK, J'. O. Box 9'79, Bo ston, Mass. Beware ot buylrig infringing Detector •• 

.. The Standard Thra.her of the 
Vibrator Cia..... .. The Hor.e Power of the Century!' u'rbe 
Lcadlng Farm Engine In the 
American Market." The Three Idol. of" the 

Farming Pnblle. 

tzr11JI � � THE EMERSON PATENT INSERTEQ2£��AMflSCUS TEMPEREOSIOO� � PI'" � w GOLD PREMIUM SAWS ARE SUPERCEDING ALL OTHERS f,AfRSON S�iTH�%c0W 
s SEND YOUR FULLADDRESS·"SAWYERS 0'" BOOK (ff\EClTO �I"BEAVER FALLS PA

' 
S 

IIIu.trated pamShlet. and r,rlce !!.":l ·r�'\t'":eAt&'>rk'1'3 ��� FOR ALL KINDS OF MACHINERY-AppJyto 
S. C. HILLS, '18 Chamber. St., New York. 

LOR COM P ANY, Man.field, Ohio, 
saying tlley saw thl. olfer In the SCIE;I;TU'IC AMERICAN. 

AIR ENG INES. 
No water. No Engineer. Absolutell/ Bafe. Mo.t eco- 50 Latest Stille CARDS. J1ququeb Lawn,Fturol, etc., In 
nomlcal and convenient power known. SHERRILL case,fUII1I6ingcld, lOc. RAvY BIIOS., Northford, at. 
.uOPER AIR ENGINE CO., 91 & 93 Washington St., N.Y. 

Mill Stones and Corn Mills. 
We make. Burr MIII.tone. Portable Mill., Smut Ma

chine., Packer., Mill Pick., Water Wheel./ Pulley., and Gearing, .peclatly adaptea to Flour Mil .. Send tor 
catalogue. 

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

TO LARGE CONSUMERS OF FINE LIGHT 
Mftlleable and Gray Iron Ca8t1nlr/il, 
We can olfer .peclnllnducemeot. In the way ot VERY SUP.,;U,I"R QUALITY OUAltANT);ED, lLDd at fair prices. 
Being our.clve. large con.umer. and requlrlng themo.t perfect ca.tlng., otller work I. In.ured the .ame atten
tlun. illllIJ01'Y, \Vheeler & Vo., New Havcn, Conn. 

WOOD ENGRAVING 

"W-JOHIS' �S8£ST05 
Liquid Paints, ROOfing, BollerCoverlngs, 
Steam Packin!t, Sheathings, Fire Proof Coatings, 

Cements &c. BSND J'OK DEICRIPTIV'£ PRICE LIST. 
H. W • .JOHNS M'F'C CO. 81 MAIDEl UII£, N.Y, 

SHAFTING, PULLEYS, HANGERS, etc, 
a • clal • Send for Price LI.t to A. & F. Gowt, 57-61 Lewl. Street, New York. 

PATENTS at AUCTION At Photo-Engraving Proce •• Rate., by 
�����_

T
_
.
_

P_._D_O_NALDSON, 33 Park Row, N. Y. pf.r.FJ¥' �"8��N���37 LI����etWr:et�'W::�:k.Y' 

M
1CRO!i\(:OPE .. , Opera HlasMeM. !i\pe,·tncles. MeteorOloglealln.trument.f at .,reatly reduced 
r�';,"e": i��n.tt��e .. a:��sPI;a���Y;���,Ct.r:: tit DEAN BROTHERS, 

NEW AND 2�-HAND ENGINES AND BOILER� CHEAP 
INDI:a�:r�g�!:;., 

o}ND., 
for cash. 0.B.GOODW1N,0IlClty,Pa. De Ste P ps 

DAMPER BE ST AND WEIGHTED • • - @ an am urn 
REGULATORS GAUGE COCKS. "'" . , .. Bollet' FePIlel'8 alld Purnf· 

MURRILL & KEIZER. 44 HOLLIDAY ST., BALTIMORE. 
c' · • • , . • • inlr I\I11i:����s. 

for al 

PlHEET META L DRA WINH PREl-ISE... lIlINING lIlAtHINERY. Enl!lofS, Bllliers, Pumps, 
ST ILES & P A RKER PRESS CO., Middletown, Conn. ���I.::rv'lc���gfo ��:t!m'!,';.���.!���:nr:.ir.r,.raw��c 

DOUBLE 
THE �' C. Haydon & Co.). Addre •• HOWELL GREEN. 

HULLER "VICTOR" 
upt.,Jeane.vllle,Luzerne Co., Pa. 

. P et For .bowlng heat of 
THE BEST yrom ers. Oven., Hot HI""t Pipe., 

IN THE WORLD Boller Flue •• Superheated steam, 011 stili., etc. . HENRY W. BULKLEY. Sole Manulacturer, �::,��r ���Crl���: I'9 Broadway, N. Y. 
LI.t to HAGERS
TOWN AGRlCUL-__ r ,'l
,,
'U

..,nRAL IMPL1!lM'T 
M�?Sta�":''I..�; ......... I/OU /laW advertisement. 

THE FOSSIL FORESTS OF THE YEL
LOWSTONE NATIONAL PARK. By W. H. Holmes. A 
ri:ia��'l:i�·t!!-'M�V:lu.tl��tl�r f�=f;:,�e gl t�: 

ICE AT 81.00 PER TON. 
The PICTET ARTIFICIAL ICE CO., 

LIMJTED, Room 51 ,C 0&1 and Iron Exchange, P. 0_ Box 00l3, N. Y_ 

THE SJ{lNNER '.rcTATJCNARY EN3INE$� 
,,-� 2-. PORTAeLE. � e:'lI..ERS &GaVEA.NORS 

fIRSTCLA5S&EcONOMICAl- ShJNN£Ff. &WO�D ER1£.PA -===- SEE ILLUSTRATED ACVERTISE"MENT � 

PERFECT 

NEWSP APER FILE 
The Koch Patent File, for pre.ervlng new.paper. magazine. , and pamphlet •. h,lS been recently Improved and price reduced. Sub.crlbers to the SCIENTIFIC AMERICAN and SCIENTIFIC AMERICAN SUI'PLEMENT can be ��J'�1�1 \'lil!h�i�:; Prl:e���\�:� m: J�Ot rn:gJ�tt�: .. SCIENTIFIC AMERICAN," In irllt. Nece •• ary for evl:l.i?�:. who wl.he. to pre.erve tlie paper. 

!4UNN & CO., 
Publisher. SCIE:<Tnn:C AMERICAN. 

ALCOTT LATHES, for Broom, Rake and Hoe Han· 
dIe.. S. C. HILLS, 78 Chamber. St. N. Y. 

BARNES' FOOT POWER MACHINERY. 

�'::1��·MR���:�:�d r,,'t�e::,; I 3D1lferent machlne.wtth which 

in miscellaneous work can compete a. to QUALITY AND 
FRIO>: with .team power manutac
tnrtng; al.o Amateur.' .upplle •. MACHINES SI:NT ON TIUAL. 

Say where you read thl., and .end 
for catalogue and price •. 

W. F. & JOHN BARNES, 
Rockford, Winnebago Co., Ill. 

AGENT ���!u�P 
REl.TABLE, INTF.LLIG.:NT Bf'STNESS lImN clln clear '1,000 to �000 yearly In the ""w AG";I;CY. Entlrell new and de.lrable-plen.ant ar.1d permanent. Can be carried on in connection w ith a store, .hop. or mill. or by any good agent. Suitable for every county In the United Stute •• Addre •• above region! 1500 teet In thlckne... J Uustrated by au 

�,w'wn�l�h, t�: ;:��\���.iM rt"h'rg�·:h��I:t��.; pq.ltlon of the multitude. of ancient fore.t tree trunkB of III.,antic .Ize. turned Into .tone and now standing on 
the clllf., together with many other IntereRting geologi
cal particulars. Contained In SCIENTIFIC AM .:mCAN SUPPLEMENT, No. ISO. Price 10centa. To be had at this 
olllce and of all new.dealers. 

The George Place Machinery Agency , J. B. CHAPMAN, , 
Maclllnery of"Evet.y Desc"iption. 10 WEST STREET, MADISON, IND. 

THE 
Eclip8e Engine 
Furnl.he. steam pOwer for aU 
��a��r�g:e:v�'i!: where a Brst-cla.. and eeo-�y:�c:t ���:.�. r:�I:','i:s 
awarde'h Including �entennl-�.]o. 14�':;� �t;is I��U�(�! 

121 Chambers and lOS Reade Street., New York. 

Wood-Working Maohinery, 

Printing Press 

THE DRIVEN WELL, 
Town and County privilege. for making Driven Well8 and .elllng License. under th9 e.tabll.hed 

�1����":.\�l!��I'��;1l Patent, lea.ed by the year 

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

ROCK DRILLIN(; MACHINES 
AND 

AIR COMPRESSORS, 
MANUFACTUREDBY BURLEICH RoCKO RllL CO 
SEND FOR PAMPHLET FITCHBURG NlASS. 

HOUSE DRAINS AND THEIR COMMON 

�:�:e�Si; �h:lI�t 01 f�:r\:;; C,::v�'
r�':,'i:�e"·��Yct 

Boston, Ma... Wl\:h 34 llIu.trat.fons. An Important anil Valuable Paper, .howlng the E •• enLial Condition. for 
:':�I�it�rl' �e f�;a�,::.:'.;; tfh

e
e 

p:�8e::":�:i� ��n:':.k��� th .. m too large; the proper inclination for drain.; the 
be.t method. of making them tight; the right and th .. wrong method. of connecting drain. with .ewer., with 
r�:[:,rn��.c�g:;o!:,.

a�� Ifhe
d��'!.� ����g-��e���t.

dr� 
�=e�'t16I�� ::f'J\��':,f1'ons 'l�'1:th:[ �\�e f'o"��ri:��:��� er. and owner. of property, wfe'iherln town or country. 
Thl. paper I. ba.ed on the ob.ervatlon. of the Iluthor 
fi���� a�a�����e�e���:��;�;�:8::8 �:���gl���� 
the late.t and be.t Information on the .ubject Contained in SCII<:N'lIFI£' Al\IIo:UH'AN SUPP),};)U;l\'T, number 
1 19. Price 10 cent.. To bc had at thl. olllce and of 
newsdealers everywhere. 

er!,
d-¥�:��O�?:.� . � or \W!r������I.��t�� e�a{!�f.��tur

-
\\ heel. and Rope for conveying power long dl.tance •. 

Send for circular. 

NOW READY.-NEW. REVISED EDI
tion. WELLS' EVERY MAN HIS OWN LAWYER, t�! ��SI����s 1�i��'e i����F��tee��rVbl���i�;�. 1� 
all the States-Farmers. ileChanlcs, Business Mt'n, 1'1'0-
�rf:�r�r��':fh ����l���;,. Tl.:"c::!'lY r:���lrl�ri'�� 
rg�"i"a�:��rl 'ih�r�'i.��� ���':..�;���.!'Jt 'W�!��� trom Execution, Collection of Debt., Me�ganfc.' Lieu., 
Contracts, Limitation of Action, U.ury, Qualification of Voters, Llcen.e. to Sen Guods, Commencement and 
Notice of Suit., Jurl.dlctIon ot Court., Right. of Married Women, Marriage and Divorce, Settlement of E.tate. of Decea.ed l'erRon., State Bankrupt I,aw., WlIIR, 
:�;, 'fn'I':,��r.��� �o

t����;�a�n�.r�:;.�����fg::�; r:��h t; h::e :,�!�f�r����l'fl�t;;.�� b��I�n?;�� � Sent PO.tp':i.'fd on renelpt of price. Agent. wnnt::f every
where. Send for cunlldential circular. Addre •• JOHN 
G. WELLS, 7:11l Broaoway, New York 

CAVEA.'.I'S, COPYRIGHTS, TRADE 
}tIARKS, E.'C. 

Messr •. Munn & Co .• in connection with the publica
tbu of the SCIENTIPlO AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents f"r 
Inventors. 

In thisUne of busine�s th<'y have had OVER TIlIRTY 
YEARS' EXPERIENCE, and now have wltfjualt1d facilifl£a 
for the preparation of Patcnt Drawing., Specifications. 
and the Prosecution of Applicatious for Patents In the 
UnitLod States, Canadu, and Foreign Countries. Mes.rs. 
Munn & Co. also atteml to the preparation of Cavea,., 
Trade Mark Regulations, Copyrights for Book., Labels. 
Reissues, Assignments, and Reports on Infringements 
of Patents. All bu.iness intrusled to them is done 
with .pecial carc and promptness, on very moderate 
tel'lJlll. 

We .end free of charge, on application. a pamphlet 
containing further information about I'atents and how 
to procure them; directious concerning 'frade lIIarks, 
Copyrights, Designs, Patents, Appeals. Reis.ues, In
fringements. Asslguments, Rejected CaFes, IIlnts on 
the Sale of Patents, etc. 

Fo,'eiun. Pute"ts.-We al.o �end,.rree of ehfl.qe, a 
S nop.is of Foreign "atent Laws, showing the co.t and 
method of .ecuring patent. In all the principal coun
tries of the world. American Invemors should bear in 
mind that, as a general rule, any invelltion that is valu
able to the patentee in this country is worth equally as 
much In England and .ome other foreign couutrie •. 
Five patents-embracing Canadian, English, Germnn, 
'French, and Belgiun-willBl'cure to an inventor the ex
clusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY )IILLION. of the mo.t intelligent 
people in the world. The facilities of buslne •• and 
s�eam communication are such that patents can be ob
tained abroad by our citizens almo.t as easily as at 
home. The expen.e to apply fm' an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana
dian,$50. 

(,'opi"s of Patents.-Persons desiring any patent 
I.med from 1886 to November 26, 18m, can be Bupplie(1 
with olllcial copies at rea.onable co.t, thc price de· 
pending upon tho extent of drawings and length of 
.pecificatlous . 

AJ1y patent issued since November 27,1867, at which 
t1methe Patent Olllco commenced prillting the dr:tw· 
ings and speci1lcations. Inay be had by remitting to 
this olllce $1. 

A copy of the claim. of any patent i •• ued since 1886 
w!ll be furnl.hed for $1. 

When ordering copie., please to remit for the .ame 
as above. and .tate name of patentee. title of inven· 
tlon. and date of patent. 

A pamphlet, containing full direction. for obtaining 
United State. patent. sent free. A hand.omely hound 
Reference Book. gilt edges, contain. 140 page. anu 
many engraving. and table. important to overy pat
entee and mechanic. anll i. a u.ef,,1 hand book of refer
ence for everybody. Price 25 ccnts, mailed Iree. 

Addre •• 
1ItIUNN & CO., 

Publishers SCU<:N'rIFW A�IERICA�. 
31 l'ark Row, New York. 

BRANCH OFFICE-C{)NIe1' of I" and 'lth Struts. 
Washington, D. C. 

ENTIFIC AMERICAN, for Edltorlal lllu.tration •. 
K & CO., Wayne.boro, Franklin Co., PR. When you write please name this paper. 

cards labels &c. (Self-inker .5) 181arxer size. or plen.sure, young or old. Do your own ad-,v.,tl,;"g .,."taJd�til�;l�C:: '-:rld��():�� 
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