
Inside llaae, each insertion - - - 7ti cents a line. 
Back Page, each insertion - - - $1.00 a line. 

JiJngravings may head advertisements at the same rate 
Piff line, by measurement, as the tetter press. Adver
tisemlff!ts must be received at publicatirm Office as early 
as Friday morning to appear in next issue. 

'1'0 COLLEGES, SCIEN'I'IF((J 
SOCIETII�S AND INDIVIDUALS. 

C'tT ABDIOLA'S 
COFFBE & SUGAR MACHINERY 
Coffee, Malt. Corn, Cocoa, aud Grain

Dryin!! Macbiue. Coffee-Hulling and 
PoJishillg lUachille... (�offee-Washing 
ll.laclline. Helix Sligar Evaporator. 
Messrs. C. ADOLPHE LOW & CO., 42 Cedar Street, Messrs.llJUNOZ & ESPRIELLA, 52 Pine Street, New York, are Mr. Guardiola's Agents, and they 

:6�v�
iriia����� attention to all orders for any of the 

An  achromatic telescope for sale, of the following dimensions: diameter of object glass, 8 Inches; focal H . , 8 t f G . 
d' , length,l1 fe.et; maker, l.ate Henry Fitz; performance, arrlSOn S ys em 0 rln lng. 

g';:1;;-�I�rih bc��:,."n:�: sk"J�a:��falnst�neli��e�i�rg� Illustrated Catalogue Now Ready. 

[J ANUARY 26, 1878. 
Cut Brass Gears,list free. Grant,194 Beverly St., Boston. THE TANITE eo .. 

STROUDSBURG, P A. 
EMERY WHEELS AND CRINDERS. GEO. PLACE, 121 ChamberS St., New York Agent. 

n?e':,'!�al;{Jdr�;�e���cb�d��fiaa:P'\:Wc�idJ',[���tt,:� '3i; NEW ST:'-NDA�D FLOURJ.NG MILLS. 
WorkS, corner 14th St. and Avenue C. New York, To a Old Theones, Ho.nzontal Gr!nde�S, Slow Runners, Liquid Paints-all shades,lInest in the world. 
bona fide cash purchaser. an inducement will be offered , F�lll' E!'plodeu. FI!,e FI!'ur, HIgh Bpeed, and Econo· Fire Proof Paint, for Wood work, &c. 
seldom met with. Letters deSiring particulars promptly I ullcal MIlling Fully EstablIshed. Roof Paint, for Tin Roofs, Iron Work, &c. 
answered, or the glass will be tested on objects which A NE\V Copy For All. Roofing, with white Fire Proof Coating, 
is preferred by me, I. D . .r. SWEET. Millers and Editors please address A /fA DI//W P /I LC& P/'1 /I IE /'1'0 Root'Coating, for restoring andpreserving old roofs. 

EDWARD HARRISON, /Y//1/TVI/ V/1r�, uvrlL Vi C
. 

ementsl for RetortsjFurnaces, Leaky Roofs &c. 
�team PIpe and Hoi er Coverings. ' 

No. 135 Howard Ave. New Haven, C�mn. WA Y. N Y. !Steam PacI<ing, Asbestos Boards, Fire Proof 

B 0 I L E R C 0 V E R I N C S 
! tlre�:

t����1�J����:�g';�������Ef!�n¥f�jg; 
I H

I
�\�t;OHNS MANUFACTURING COMPANY, 

TO INVENTORS ' 
AND MANUfACTURERS �AVE 10 TO 20 PER (:lENT. 87 Maiden Lane, New- York. 

FOLLOWS & BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri
ca�ds_f0l'��s.h:_and to act as Bole Wholesale Agents. 

THE C HALMERS SPENCE CO., Foot E ast 9th St , New York. (PHILADEI'PHIA BRANCH, 406 Arch St. 
Also DOWNIE, TRAINER & CO" Boston, 

"THE LE.AD1NG AMERICAN NEWSPAPER." for �.'M. il��k��J.,�t�<£o�?s�UmbUs, Ohio. 
sale by C E THE NEW-YORK TRIBUNE THiiJts��l��8N�:��i���Y:co. 

FOR 1878. 
' ROCK DRILLING MACHINES 

A NO FOR SALE. A VALUABLE PATENT FOR A RE. frigerator and "Vater Cooler combined. Address A .  Gent zsch, 1�6 North Fourth Street, Philadelphia, 1'". 

Jarvis Gas Consuming Furnace. 
For Setting Steam Boilers. Will burn screenings with small mixture uf soft coal without blower, also green 'Wet 

peat. Three bOilers setthlswa:r will make asmuch steam as five oldway. Addres s A.�. UPTON'1fci',a�'n. Mass_ 

PIANOS 
Retail price $900 only $260. Parlar 
Organs. price $340 only $95. Paper 
free. Daniel F. Baatty, Washington, N. J. 

Steel Castings, 
From J4 to to,OOO Ibs, weight, true to pattern. An invalu· able substitute for forgings, or for malleable iron castings re�uiringI1jrea t strength. Send f or circular and 
Yl�cili,sINt1 CSIt�1:\RT�i�LL:t��J�?Jff.PiX.Y' 

FOOT POWER TENONING MACHINES FOR SALFJ 
By S. C. HILLS, 78 Chambers St., New York, 

CA vEA'rs, COPYRIGHTS, TRADE 
MARKS, E'rC. 

Messrs. Munn & Co" in connection with the pu blica
tion of the SOIENTIFIO AMERICAN, continue to examine 
Improvements, and to act as SoliCitors of Patents for 
Inventors. 

THE TRIBUNE has long enjoyed the distinction of the largest circulation among tbe best people. During the i year 1878 it will spendmorelabor and money than ever 
I before to deserve that pre.eminence-which it secured, and means to retain, by becoming the medium of the 
i best thonght and the voice of the best conscience of the time \ by keeping abreast of the highest progress, favor. ing tne freest discussion, hearing all sides) appealing always to .the best Intelligence and the purest morality, and refUSIng to cater to the tastes of the vUe or the pre· judices of the ignorant. The continued popular approval, and the constantlywideningpolitical influence it enjoys, are the best proofs that it is still faithful to these early secrets of its strength, THE TRIBUNE spares nothing that can help maintain its pre.eminence as a newspaper. Its Washington dis-
��!��rg a':i:�g�:g:'i�'t�� tft\���:S!t 'Pg�\���C�lfi� 
���n';f�:���s��;�;�);,����t� �r'!':ll�l f���?l;; 
������������me:11 :�I�{at:Pt�:t�;t ����re�eC:t�I;:s 
1; ��e��fty !�::d'eC;i������litci:,�\�gi�t!��'frl�c� more complete collection of religious news than the 
f,el\;���lv�PK:' ��'h��!vr.' d'�lb�r�t�c�'a�6�I�P¥� �t1wuist. Its staff is still maiuly composed of the old 
::��i�\e���er::9r�ri�l'Rii :hs�r���r!f��fti���V: lavish outlay have combined fo draw into its service for the vacant places the foremost men of the profession. 
i��ri,\'�il���e'lf��'ft�r1�fe��tments continue to be the 

NewBooks ... .. ...... ..... GEORGE RIPLEY, LL. D. BAYARD TAYLOR. Art, ....................... CLARENCE COOK. 
Music •..... . . • . • . • . • . . • • . • .  JOHN R. G. HASSARD. 
The Drama, .............. WILLIAM WINTER. 

THE WEEKLY TRIBUNE. 
�Thishas been for a third of a century the favorite 
P:fr���'i1��r �¥b'h��ti��J'°���7nsf�r��'i,�ne�!_��� 
:'':Mi'6t���i��ya�: f:'tat';,"et" A���l':.r r6i::tii'M':��: 
!m���dn��a�n�r�� f�� ��k�:�v���!.�1>'h��rp£s pages are considerable larger. as is also its txpe. It reo talns all Us old and substantial features, whIle it offers 
��:l=;�e i�I�-:;:�����r'f:,\'r��J;,�1 o":� 
Life ana Habits Abroau, by BAYARD TAYLOR. II. A few 
��Y�Iso7'}i��\h�°l'fg�. 'fiFa" ti1Art��� l{tt��� 
�\?l'i�,'i.°W.r��i�"on�. °fIO}t��re';�t'�,..,:;� �'i1f�� 
��;;:,'i;���t����s��f6���� siai?Yts l�I�:l'lt�.:t Department is recognized a.� beyond comparison with 

In this line of business they have had OYER THIRTY that of any rival. It also embraces amont its regular 
YEARS' EXPERIENCE, and now have unequaled facilities I CO¥�b:fi��� .w��kE���e:J:ii1�t:gww�lse6s it 16-pa e 
for the preparation of Patent Drawings, Specifications, ,paper .. It combl!,es. many of the merits of both t'&e 
and the Prosecution of Applications for Patents in the ���ec"h�:g::t �����·i����dirb:llfi�'\'�,'k�:� �fi!���l as 
United States, Canada, and Foreign Cou?tries, Messrs. TERMS OF THE TRIBUNE. 
Munn & Co, also attend to the preparatlOn of Caveats, Postage 1!'ree m the Unitea States. 

Trade Mark Regulations, Copyrights for Books, La bels, DAILY TRIBUNE, I year , ............... , .. ,$10 00 

Reissues, A8signments. and Reports on Infringements SEMI.WEE)rLY T.RlBUNE,1 year .......... 300 
P II b '  . t d t th . d FIve COP IeS, I year ........... '" .... 14 00 

o� atent�, A USllleSs III ruste 0 em IS one WEEKLyEJ'iiI'W8mes,1 year ........... " .. :l8 00 

WIth specml care and promptness, on very moderate 0 e co 1 ea $2 00 IT '  1 14 00 
terms, F�e c,lltes lJ y�ar 8 25 T;'�&�"o"P!e�:f�'r: 2500 

We send free of charge on application a pamphlet A�y number of copies above 20 at the sfl!Ile rate.  Addi· , , hons to clubs may b e  made at any hme. Remit by 
containing further information abollt Patents and how P. O. order or in registered letter. Address simply 
to procure them; directions concerning Trade Marks, THE TRIBUNE, NEW·YORK. 
Copyrights, Designs, Patents, Appeals, Reismes, In- UNEXAMPLED PREMIUM. 
fringements, Assignments, Rejected Cases, Hints on WEBSTER'S $12 UNABRIDGED DICTIONARY FREE. 
the Sale of Patents, etc. gl�:�J;W;'��L,¥afoe: :�e e;:���rg��ta£lid��'i[d it;�:,Ii 

FO"eiffn p"tents.-We also send,free oj charge, a of thel[reat standard Webster's Unabridged Dictionar!., 
Synopsis of Foreign Patent Laws. showing the cost and in leat e� �iD!1iM' latest and best editionb 1.840 quar 0 

8�1Vit�s �sts than th�D8�v�¥1te b�t�ti�'i:'ar� ��.i!� �ii� method of securing patents in all the principal coun- book.store! Thus any subscriber renewing at the 
tries of the world, American inventors should bear in regu1ar rate for five years getBhisfavorite papPr for the . d th I 1 

. t' th t 's 1 five years for notbing, and the great Dictionary for $2 mm at, as a genoca ru e, any mven IOn a 1 va u- less than its regular Krice; or, he gets his loaper at the 
able to the patentee in this country is worth equally as 

;:�i�li'�v��[�:;iya6'�pfe:sl::�l��£ii��ry or nothing
much in England and some other r"reign countries, Anyold subscriber to THE SEMI. WEEKLY TRIBUNE 
Five patents-embracing Canadian, English, German, caD availhimseif of the same offer by sending the regu. 
French, and Belgian-will seCure to an inventor the ex- l�"tr��'l.�e �:;Issue for five years' subSCriptions, $15, 
elusive monopoly to his discovery among a bout ONE D�fl�E:F:;��gSrg; ��.:\!� ct�eu��e t�e p��\t!.eis ici''': HUNDRED AND FIFTY MILLIONS of the most intelligent w.arded at once in whatever way the subscriber asks, at 
people in the world. The facilities of business and hIS expense. 
steam communication are such that patents can be ob- TO .A.:J:)�E� TISE�S. 
tained abroad by our citizens almost as easily as at The new form of THE WEEKLY and SEMI.WEEKLY 
home. The expense to apply for an English patent is TRIBUNE offers special advantages to advertisers, The 
$75; German, $100; French, $100; Belgian, $100; Cana- value of these issues as advertising mediums can hardly 
dian, $50. 

be overrated. They go Into the best country families in 
eV"ery State in the Union, circulating always exclusively 
among those who have the intelligence and the means 
to become good customers. Rates uniform, and without 
any discriminations: WEEKLY, $1 per line i SEMI
WEEKLY, 20 cents per line. For further information 
and specimen copies, address simply-

Copies of Patents.-Persons desiring any patent 
iSBued from 1836 to November 26,1867, can be supplied 
with official copies at· reasonable cost, the price de· 
pending upon the extent of drawings lind length of 
specifications, 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above. and state name of patentee, title of inven· 
tion, and date of patent, 

A pamphlet, containing full directions for obtainin� 
United States patents. sent 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 hand book of refer· 
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 

Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 

BRANOH OFFIOE-Oarner of F and 7th Streets, 
Washington, D. O. 

THE TRIBUNE, NEW·YORK. 

·Steel Name Stamos. 
N. Y. s'rENCIL WORKS, 8. Nassl\u St .. N. Y. 

KNOW 
A new Medical Treatise, "'l'HE 

SCIENCE OF LIFE, OR SELF·PRES· 

T H Y S E L F 
}l�;6�T�0r.'" :e��Otr mea';try'i?;�ly 
original prescriptions, either one 
of which is worth ten times the 

\'{ice of the book. Gold Medal awarded the author. The 
al�stg�m�:�aitn:al�� ';�:t S���;: of Life is. beyond 
ordinary work On Physiology HElL ever published!' An Illustrated Pamphlet sent FREE. Address 

THYSELF DR. W. H. PARKER, No. , 
Bulfinch Stre�t, Boston, Mass. 

AIR COMPRESSORS, MANUFACTURED BY BURLEIGHROCKDRILL CO. 
SEND FOR PAMPHLET. FITCHBURG. MASS_ 

Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills. Smut MachinE;s, Packe�s, Mill Picks, \Vater Wheels, Pulleys, and GearIng, speCially adapted to Flout' MiUs. Send for catalogue, 

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

FOUNDRY AND MACHINE SHOP FOR 
Sale or Rent. We offer at a bargain, our old works. consist!nt,0f three substantial brick buildings sheds, 
��l�ri:ia w�r��ii:rb�1::s�.lit��sal�1rcoo�d�i��n�:JI ��� lumber close at hand. Three railroads. Address SOUTH BEND IRON WORKS, South Bend, Ind. 

JOHN HOLLAND'S 
G-OLDPEN"S 

tteceived the Centeuulal Medal from the Judges on A"'ards, for 
II superior elasticity and geuera.l excellence." If nor. sold by your 
Pta-tioner, send for Illustrated Price- I.J.:.'lt 10 the 

ManuCaetor'y,19 W. 4tll St., ()ineinnati.\ 

"OLD RELIABLE." TO KNOW ALL 
about the Best Pu mp for Paper Makers, Tanners, Con. 
t�,cfg��e�� ��t�f>��r§'c�e�dc�� �1��i'i:v1Ir:.W't 

No Sawdust! No Planin[! 
MACHINISTS' TOOLS. 150 PER CENT. OF WOOD SAVED. 

The lumber asmanufactured by our recently patented Cutting MachInes and Seasoning Presses, is fully e�ualt NEW AND IMPROVED PATTERNS. Send for new illustrated catalogue. 
Lathes, Planers, Drills, &c. 

NEW HAVEN MANUF,lCTURING CO., 
New- Haven, Conn. 

$ 3 Prif�!�Jl�v�loperR�,��J aTIIY press. Larger sizes for large work. 
8avlr:;:;:::;�eVt%t�:a�:he�:fn:� ment for old or young. Or it can be made 
money mahi'fl.{/ business anywhere. Send 

lQ!ilin;N!J�Y 3cK"�:E��l�r �rfJeO"!t'U'i,1t'Ugturers, Meriden, CODn. 
������-------

D RO P FORGINGS and 
TH�1r�H�tl' BitD�'���RY, 

____________ __________________ D ___ anbury, Conn. 
DAMPER 

� �t��ti',ugi�?l�' ;�t \�a�:!e';�as and�Sr�::?,e�al::t. ��� hogany, Spanish Cedar, Whitewood, etc" of anl thIck. ness, from 1-1Sto}2 incn, at prices that canno be approached outside of our establishment. It needs but 
g::f ;��aJ, �s �g� b����, � :�n���l�feIJt�d��� :f:��i 
�ci',:.eri�E1l: �it'tlrJ�e'80�1\;'l;16�&r ��t� ��.��r. 

WOOD·WORKING MACHINERY, 
New and improved, for special work. 
���n�r�o�hinS�w T:!:�is,Lt��ri Saws, Panel Raisers, and other Wood Tools. We build the only patented Panel Raiser, with vertical spindles, all others bein§ infringements on 
�frl!l��:ents of uly 11 and October 

WALKER BROS., 
't3 and 't5 Lau .. el St., Phila. 

B E S T AND WEIGHTED REGULATORS GAUGE COCKS. A GENTS WANTED. Package Of Goods free to MURRILL & KEIZER, «HOLLIDAY ST., BALTIMORE. every applicant. Star Novelty Co_, Charlotte, Mich. 
PUNCHING proPM�.:r.:ne&�,an1r�Ws's�1'L�gr� 
PRESSES. b��ER PRESS CO" Middletown, 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

25 Fun Cards, IOc. 20 Comic Devil Cards, 13c. 20 Transparent,13c. Outfit 10c. Seavy Bros., Northford. ct. 

STEA M ENGINES. We build the best Portable or Farm Engines in the . world, More power with less water and fuel than any 'others. �ow pri.ces. We h�ve the largest line of En�ne Patterns In tlie U. 8. Formgn correspondence solicited TAYIJOR M'F'G CO., Westminster, Md .. 8uccessors to Utica Steam Engine Co" formerly Wood & Mann of Utica, N. Y. Good, responsible Agents wanted in te'rritory not taken, 

EUREKA SAFETY POWER! 
Practically impossible to ex

p lode. Tested to 300 Ibs. pressure 
per square inch. 2-Horse Power, 
$150, 3 to 4H. P., $250. Also, 
Stationary Engines and boilers, and 

Spark Arresting Portable En
gines for plantation use. Bend for 

our circular. Discount to the trade. 
B. W. PAYNE & SONS, 

Corning, N. Y. 

B I G 
84.page Picture Book, free. My plan beats all to make money. Is easy, honest, and pays 

er!,d�::��o�?:.�,� or�W¥.rb�m.G��r��t��e����?tur. you $10 a day, DAVID C. COOK, Chicago, III. 

Se�����s c���f.t�:e for conveying power long distances. .. Indi.'lpellsable to the Libmry. OIB'l'gyman 
Lawyer, Physician, Editor. Teacher. 'siudent' 
and all of any calling in life who desire knowl; 
edge." Working Models 

And Experimental Machinery, Metal or Wood, made to order by J. F. WERNER, 62 Centre St., N. Y. 
ESTABLISHED 1844. 

JOSEPH C. TODD, ' 
(Formerly of Todd & RafferR;i' ENGINEER and MACHIN· 
�iChi����: sfe��iJg���'S, Boft:;rs?�Cu:nAr�dA::ITrf�� tbe celebrated and improved Rawson & Rittinger Hoist· ing Engine, I will furn18h specifications and estfmates for all kinds ,)f machinery. Send for descriptive circular and price Address 

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

Due's IMPROVED ELEVATOR BUCKET. 
For use in FlourMills, Grain Elevators, Sugar Refineries, Malt Houses, Breweries, White Lead Works, &c., &c. These buckets are made of Charcoal Iron, and are very strong and durable. No corners to catch, require less power to operate, and cost about the same as the old style bucket. Many thousands already sold. T. F. Rowland, Sole Manuf'r, Send for circular. Brooklyn, N. Y. 

PERFECT 

NEWSPAPER FILE 

ENCYGLOP lEDIA BRITANNICA. 
Ninth Edition.--American Reprint. 

This great work is beyond comparison superior in its elaborate aJ?d exhaustive character to all similar works. The contrIbutors are the most distinguished and origInal thinkers and writers of the present and of tile past. This issue is the Ninth revision in a space of over One 
�g;:f��le��r�a�\yg�l��s oir�t�ti��ti:gdE��t�o�e�r��ti� 
�:s�ff�feJ�����tX'�e:rc;���e;

I
�.and cheapest work 

a�h�h�rt��:�trt�e �r�:ffu�ni� :a�� �ttl��t�v� S��l:� 
��U�t 1'h':�;�ee�al���me than in any otber !Jyclopredia 

'rhe work contains thousands of Engravings on Steel and Wood, and is printed from entirely new type made expressly for it. 
It will be COmprised In twenty.one Imperial octavo volumes, six ofwbich ar e now ready, and the succeeding volumes will be issued at the rate of three a year. 

r'L ce
l
f er vol.,' extra c loth binding .. ,,, . ... $5.00. n a Turkey Morocco, extra ........ " .. ,,$7.00. 

Sold only by subscription. A neat Pamphlet, giving specimens of pages, cuts, full-page iJlustrations, list of contributors, etc., will be mailed gratiS to applicants. 
J. M. STODDART & CO., PublisJlers, 

7 23 Chestllut Street, Philadelphia. 

H. H. KEY, Publisher, 
Room No.8, 120 Broadway, N. Y. 

25 EXTRA NEW YEAR CARDS, with 20 cts. Samples3c. J,B.HUSTED, NASSAU,N. y, 
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