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Inside PaKe, each insertion - - - " � cents a line. 
Back PaKe, each insertion - - - $1.00 a line. 

Engravings may head advertisements at the SINJle rate 

per line, fly measurement, as the tetter press. Adver· 

tisements must be received at pulJlicatioo qfJlce as early 
as Friday morning to appesr in next issue. 

Coffee, Malt, Corn, Cocoa, and Graln­
Dryln: Machine. Coffee-H ulling and 
POlishing Machine... ()offee-Washlng 
DIacblne. Helix Sligar Evaporator. 
Messrs. C. ADOLPHE LOW & CO" 42 Cedar Street, Messrs, MUNOZ & ESPRIELLA, 52 Pine Street, New York, are Mr. Guardiola's Agents, and they will give prompt attention to all orders for any of the above machines. 

�==�7Best Tempered Cast Steel. 
Retail Price;9 Cents per lb. 

WARRANTED. IT Send r .. CIrcular. 
Fisher & Norri8, Trenton, N. J. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. Send for new Illustrated catalogne. 

Lathes, Planers. Drills, &c. 
NEW HAVEN MANUFAC'I'URING CO •• 

New Haven, Conn. 

BRADFORD MILLeD. 
SucceSSOR to Ju. Bradrord '" Co. 

IIANUF ACTUB..EBS or 
French Buhr Ellstone., 
Portabl. Corn'" Flour Mill .. 

Smut Machin •• , .tc. AlBo, de&len ID Boltinl ClotU aDI 
a.nero1l!11l Fumilhlng • • /Ii�I� 01lloe&Faotory.l&8W.II4Bt. 

'�E�!!! CINCINNA.'I'I. o. 
� .T.K.8tew&rt.PHI. W.K.Dunlap,s.. 

SENT ON Al'l1LIOA'l'lON. 

RELIEVED. No medicine. 
G. J. WOOD, Madl.on,llld. 

BOOk 

ESTABLISHED 1844. 
JOSEPH C. TODD 

(Formerly of Todd & Ra!fe�, ENGINEER and'MACHIN. 
��Chi:���: Sfei�PE;J�:B, BoR:�?:t�Arro
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the celebrated and improved Rawson & Rittlnger Hoist­
ing Engine, I will furnieh specifications and estimates for 
all kinds of machinery .. f:;end for descriptive circular 
and price. Address 

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

THE SUCCESS. 
Why is the· Success ahead? Be· 

cause its great 'YMriis were atUsted 
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Turbines to be given It, and In se· 
lecting It as the Standard Whe�! fOl 
esUmatVru./ the 1M,ka{/e of the wheels 
of the world there represented. 
�:e���tr���e�� �eYfra�t�i 

phlet and Price List rt�.\f.SS'ii�lfr� -i�:��}I�I.ve Pum· 

NON.COllBUSTIBLE STEAM BOILER AND PIPE 

COVERING 
WITH <'AIR SPACE" IMPROVElUENT. 

save
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S���. f.If��r!s���ri�u�·Mo. 

HAR1FO�D 
STEAM BOILER 

Inspection & InsU1B.nCe 
COMPANY. 

t. B.l'RllLII, T. l'rII't. I. I. J.LLEI, PrII'L 

Mill Stones and Corn Mills. 
$5 t $20 1)!��a���'samples worth $5 , We make Burr MmstoneswPortable Mms, Smut Ma- 0 free. STINSON & Co Portland Me. &�i�r'l�g�'"s"����h��la��sJ. toat�ro!
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catalogue. J. T. NO YE & SON, Buffalo, 'N. Y. ��'!"I' I�IJ 'l�ilf=;:f�:��;C��� �] _ �.� II_I _ \) ___ "' Easthampton, Mas.· 

[ESTABLISHED 1846.] 

Mnnn & Go'.S Patent Otlices. 

MACHINERY OF IMPROVED STYLES FOR 
IIlso tilY�t� L�'/K�kf.,sr' T\}I�m�GH'l�D�i:t.Vlo�� 
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PATENT SCROLL AND BAND SAW IIfACHINES A 
.peclallty. CORDESMAN, EGAN & CO., Cincinnati, O. 

Local and Traveling Agents Wanted 
In every State and Territory In the Union, to .ell Me-
::!,��!�J.,���g�an�

l
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Box 2874,N. Y. 

Incombustible Mineral Wool 
The Oldest AlI"ency for 801icitinll" Patent8 in the io�

e
cl'r';;"JI��.� 1!fJ.1a:B;g�d����a��;"'0fo���t or cold. Send 

United States. , ALEXANDER D. E LBERS, 

THIRl'Y YEARS' BXFBBrENOE.l 

MORE PATENTS have been aeeured throngh thl. 
agency, at home and abroad, than throngh any other In 
the world. 

They employ as their a.sl.tants a corp. oJ the mo.t ex­
perienced men as examiners, wpe8!ftcatlon writers, and 
draughtsmen, that can be fonnd, many of whom have 
been selected from the ranks of the Patent OIIIoe. 

SIXTY THOUSAND Inventor. haveavaUedthem­
.elves of Muon &; Co.' • •  ervice. In examlDl.ng their In­
ventions and procuring their patent •. 

MUNN & CO., In connection with the pnbllcatlon of 
the SCIENTIFIC AMERICAN, continue to examine In­
ventions, confer With inventors, prepare draWIngs, spe.. 
clflcations, and aSSignments, attend to filing application. 

P.O .Box H61. Agent for the Patentee. 

PATENT RIGHTS FOR SALE (EXCEPT 
In New England States) for the best Burglar Alarm ever ��;�:,M�: 'l!l:."I��'l&ih;n£:�'it:l�t�r.

h6'���.
nts. Send 

GUILD & GARRISON, 
34 to 44 First St., 

W1111amsburgh,N. Y., 
Mannfacturers of 

STEAM PUMPS 
for all pnrposes. 

A�:c::ioU�: n:'':t�Xs, 
Air Compressors, 

MEN OF PROGRESS. 
In the Patent O1IIce, paying the Government fees. and Persons de.lrlngt o .ecnre a copy of this magnificent 
watch each case;step by .tep, while pendlngbeforethe Engravinl' can do .0 at the following greatly reduced 
examiner. This Is done throngh their branch otll.ce, cor. irate.: 
Der F and 7th Sts Washington They also prepare and Engraving, single copies ...... ...... ...... ...... $5 00 
file eavoot., proc��edeSlgn pat�nt., trademark., ana re- ���.�. �.�� .�?I��:��.I.� .����?��: .��� 7 00 
Issues, attend to rejected cases (prepared by the Inventor Engraving, with Scn:NTIFIC AMERICAN andl or other attornev.) procure copyright., attend to Inter- SUPPLEMENT, one yea:............ ... ... 000 
ference., give w�ltten opinion. on matters of Intrlnge- IN�hl�WI'iiJ"";P&��do�P��o'::r'!,�;l'i>;;-'';��� �h�G�!i 
ment, furnl.h copies of patents, and, In flWt, attend to 

I 
art.workS of the day, possessing a rare and EPculiar 

every branch a( patent buslnes., both In this and In for- :��':,�a��
e�t

o[g!n;:lsg��:s
ert �:p��:���s�

f �g: s��!�� elgn conntrle.. the picture Is laid in the great hall of the Patent oruce 
A .ooclal notice Is made In the SCIENTIFIC AM£R. I at \\ ashlngton. The grouping Is .plrlted Rnd artistic. 

ICAN of all Inventions patented through tWs agency, . ���nln��fo"::,ons represente(l 'll"e the following eml. 
with tbe name and residence of the patentee. Patents I S. F. B. 1If0RSE ....................... ElectrloTelegraph. are often sold, In part or whole, to persons attracted to CYRUS H. MCCORMICK • . . . . . . . . . . . . . . . . . . . . . . . .  Re:>per. 
the invention by .uch notice. 'I'HOS. B LANCHARD ........ Lathe for Irregular Forms. 
Patents obtained In Canada, England, France, Belgium, �ilbltL'\;'£L� .�?�T��·:::::::.ReV;'iVing

C
��':..'1=: Germany, RUSSia, Prn.sla, Spain, Portngal, the British CHARLl!:S GOODYEAR ............. ... Rubber Fabrics. 

Colonies and all other conntries where patents are FREDERICK E. SlCKELS ...... ,,·.· ....... Steam Cut.OIf. 
granted: at prices greatly rednced from former rate •. r�JWYI�fo�r::::.::·.:.:::·.:::��.s.�.����'i.�l��: Send for pamphlet pertl\lnlng .peclally to foreign pat- JAMEtl BOG A RD US ....................... Iron Buildings. 
ents, which states tM cost, time granted, and the reo ��flfl:dbAJ.�qr.::::::.:.::: . .':.ir�ii:JXftl; �!�gl�:��: 
qulrement. for each country. fIrl: }l?&�rJG8:::::: ::�I

�
c
�
r
���Wtc11�'h �:"t'::: Copies of Paten...... RICHARD M HUE ................ FastPrlntlng Pre.se •. 

Persons desiring any patent Issued from l81l6 to Novem­
ber 26, 1867, can be supplied with otll.clal copies at re ..... 
• onable cost, the price depending upon the extent of 
drawings and length of speCifications. 

Any patent Issued Dce November 2'7, 186'1, at which 
time the Patent O1IIce commenced prlntlDlrt/lodrawings 
and speclflcatioDII, may be had by remitting to thl. of­
llce $1. 

.'\. copy of the elaIms of any patent Issned .lnce ll188 
will be furnished for tJ.. 

When ordering cople., plea.e to remit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet, containing full direction. for obtalnmg 
United States patents, .ent free. A handsomely 
bound Reference Book, gilt edge., contain. 140 page. 
and many engravings and tables Important to every pat­
entee and mechaniC, and Is a uscful handbook of refer. 
�nce for everybody. Price 25 cents, mailed free. 

Addres. 
MUNN & CO., 

Pnbll.her. SCIENTIFIC AMERICAN, 
3" Park Row, N. Y. 

BRANCH OFFIC�mer of F and 7th Street., 
Washington, D. C. 

The picture. whlcb. IS three feet I<m{I and. two feet Mgh, 
forms an enduring lind desirable object for the adorn-
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SCHUSSELE and at, the portraits were ta�en from life. 
Put up In stlll rolled paler cases, and sent by mall, 

�t
f�in�r�;I:gl�I�C:�.

s �d���S�ountry. 'J.1he Engrav-

MUNN II. CO., 
3" Park Row New York city. 

TO ROOFERS AND BUILDERS, 

b Niagara ITHE TANITE COo, 
T ,"  Steam Pump Works. STROUDSBURG, PA. 

ESTABLISHED 1626 . EMERY WHEELS AND ORINDERS. . GEO. PLACE, 121 Chambers st., New York Agent. . CHARLES B. HARDICK, 
.,," w 

No.2 3 A d a ... sSt r e e t, BUY YOUR . BOILER AND f'IPE 
���'.�- BROOKLYN,N. Y. COVERING B,N@'W'�B8V 

STEAM PUMP WORKS, 
9'.J & 94 Liberty St .. New York. 

Great rednctlon In ·prlce.. Send for catalogue. The 
HKnowles" has always been the best steam pump made. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS. 
MANUFAC1U!{EDBY BURlEIGHROCKDRILl CO 
SEND fOR f,"Mr'HlET FITCHBURG NlASS. 

Type and Printing. Materials 
FOR SAL:I<J. 

In���I��'iWftlE,;0�st!I�f Type, In good condition, hav­
Hrevler, on Long Primer Body, about 550 Ibs. 
Brevier, 50 lb�. 
Nonpareil, on Brevler Body, 800 Ibs. 
i�

a
�Iie �sgJ�!' are Copper.faced. 

Leads, Brass Rules, etc. 
&o.r��&N;;"Y8t brass bottomed,S. 
Composing l!"'rames, 3. 
Racks,2. 

Bt�r:8��flh 
SJ�:::r�n e 75x30 inches, one ?2xOO, both on 

The above were used on the SCn;NTIFIC AMERICAN, 
and are In clean and perfect condition. The room In 
;�:�
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AMERICAN, 

E A GLE FO OT LATHE S, 
ll Improvement In style. Reduction In 
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Circular Saw Attachments, Hand Plan· 
ers, etc. Send for Catalogue of outfit. 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St., New York. �----" ----��--- ---.� ---��� 

GLASS OILERS, c�"ijV&mhii"Q�*��;;:;'��:il. 

BEAN'S FR ICTION CLUTCH. 
The Best on the Clobe, 

Universally adopted by ROLLING MILLS. 
No breakage of Gear or Machinery. None other can 
weigh the POWER. 

SAFETY ELEVATORS. 
D. FRISBIE & CO., New Haven, Conn. 

$ 3 Prie[t�Jl�v�loper. B�,��J 
to any Press.

a
r er sizes for large work. 

Do !lOur own ng and. advertUnng aM 
Bave 'TI'101WII. 'xceUent spare h our amu se­
ment for old o rY0ung. Or ltcanbemade 
� making busines8 anywhere. Send 

=====:.0 3cil�Es�l�r �'lJe6�
t
��':.}:gtnrers, Meriden, Conn. 

PU NCHING Drop Hammers and Dies, for work. 
�I���8p:�ss 6l!� M�JJt:.f�w:' PRESSES, Conn. 

1872, 1873, 1874, 1875, 1876, 
SCIENCE RECORD. 
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Person. desiring a condensed history of tbe most Inter. 
estlng Facts and Discoveries In the Arts, Sciences} and 
Inventions, for the years from 1872 to 1876, will find <hem 
recorded In the five volumes of the SCIENCE RECORD, 
now oft'ered at half the original price. 
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prepared expressly for these Annuals. 
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c
08li\';�ht��lf°'X�� °iIi\l� A'i'E"b'kG Y, 
MECHANICS AND ENGINEERING 
ELEC'I'RICIT!J LIGHT'sHEAT, SObND, 
TECHNOLOG" THE U EFUL ARTS, 
BOTANY AND HORTICULTURE, 
AGRICU LTURE, 
ll:TIl,},1;�iTNE�?Jl1.

E
TWE

L
fA��iW?J§:HYGIENE, 

��:f¥l;�Jt�&¥,OflRit:fT�Plt�rr�sICS, 
8�i:l;ttHIND MINERALOGY, 
MJGR.t?I?Nl'AND NECROLOGY. 
Each yearly volume contains about 600 octavo pages, 

including a large number of handsome engravings. 
They are bound in Bubstantial and handsome bindings, 
and will be mailed on receipt of $1.25 each, or $5 for the 
.et of five volume •. 

They were pnbllshed and heretofore .old at $2.50 each, 
or S\�UOl;;hree:kt1n for .. Single volume which Year, 
from Ilh2 to 1876, Is �eSired, remembering that the date 
of the volume covers the events and discoveries of the 
prevlon. year. Sent by mall on receipt of price. Address 

MUNN & Wpi;�B��V:W York city. 

P.i,,-TENT 

COLD ROLLED 
SHAFTING. 

dlrectfrom the Mannfactnrer • .  
ASBESTOS FELTING CO., 

Front St., nea r Gouverneur, N. Y. 

A. S, CAMERON'S 
PATENT 

" SPECIAL" Steam Pump 
Is the Standard of Excellence at home and abroad, 

REDUCED PIllCE LIS'l'. 
Number. PRICE. Steam Cyl. Pump Cyl. Stroke. 

-_._-
0 $ �O 3�ill, 2iu, 4 
1 ,,� 1 � 6 
� 18§ �� 6 
! 20 ,- I� � 
:3 i�8 � 10 

! 10 
" m 10 l� s 10 6 
9 il i 'II 10 �iiO 

11 �OO 10� 
1� iiO HI 1� 
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A. S. CAMERON, 

Works, Foot of East 2311 St. 
NEW YORK CITY. 

ThE H 0 A D LEY 
PORTABLE STEAM ENGINE 

/11TH AUTOMAll CAL CUT· OFF REG U LAT 0 R 
l\:'\iU B ALANCfO \,\L\l 

THE BEST ,." mOST ECONom'CAL ENGINE MADE 
S�ND FOR C/RG ULAR 

Th,J C.tlOADLEY CO. LAWRENCE. MASS. 
STATf W'Hi:Q� YOU ::'AW THIS 

SPARE THE. CROTON AND SAVE THE COST. 

Driven or Tube Wells 

P. BL4..ISD:m:r.:r. cr. co., 
Worcester, DIas •• , 

Mannfactnrer. of the Blaisdell Patent Upright Drill. 
and other flrst-cla •• Machlnl.ts' '1'001 •• 

UPRIGHT prPE�k�s. 
____ H
_
.
_

BI CKFORD, C incinnati, o. 

FOR ALL KINDS OF MACHINERY-Apply to 
So C. HILLS, 78 Chamber. St., New York. 

D.A.N'Rp';;�!':�d
L��:-��.!,�: 

Mannfsctnred by the HULL'" BELDEN CO., 
Danbnry, Conn. 

-�����������-------

YALE 
IRON WORKS, 

New Haven, (Jonn" 
Builders of the Y AI.E VERTICAL, 
the but lind most. Economkal, 
either for land or marine use i also 
HORIZONTALS, with or without 

R1<Ur Cut-oft'. 
TOOLS made to order, 
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competl-
------�--����- -��--

THE BEST 
AND MOST ECONOMICAL 

Boiler Feeder 
IS 

FRIEDMANN'S INJECTOR, 
MANUFACTURED BY 

NATHAN II. DREYFUS, New York. 
108 Llborty st. 

Send Cor Circular. 

ClIpper VertlCl8l Engine., Oft and on Wheels. 
Price, on wheel., 6-hor.e power, �i 8.hor.e, on 

l1��:!.pg��: cf{:!x� ��s,��oiJ�l Id!�tgf"Btt 
tlonery Engines, , style ..... from 6 to 200-horse power • 
Corliss Engines, Extra lnnish and Cut�o!l' Engines, 
gr:�u�.!t���n�Ii:'!,t,�laln Flnl.hed Englnas, BOilers, 

Successors to Utica Steam Engine Co., formerly Wood & Mann. Established 1857. 
We have the largffl line Engine Pattern. In United States. b-ood, resPQnsible 4,gents wanted. 

T AYLOR MANUFACTURING CO.� 
Westminster, Maryland • 

1I!! 50utlItfree. SalarYl<uaranteed. Write at once to HN·ewB.BHRaOv�,& C OCDllO". BEOLSTT CUTTERS "" EMPIRE NO VELTY CO .. 309 Broadway, New York. .... 

NEwspAPER FILE Blake's Patent Stone & Ore Crusher. 
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