
'eitutifie �tUttiellU. 
Inside I--alle, each insertion. - • 7 a cents a line. 
Back Page, each insertion - - - $1.00 a line. 
Engravings m ay head advertisements at the same rate 

per line, by measurement, as the tetter preS8. Adver­
tisements must be received at publication office as early 
as Friday 'IlUYf'fIing to appear in next issue. 
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0'0' ARDlOLA'S 
COFFEE & SUGAR MACHINERY 
Coffee, Malt. Corn, Cocoa, and Grain­

Dryin� Machine. (;offee-Hulling and 
POJishillg Machine... ('offee-Wa .. hing 
Machine. Helix Sllgar Evaporator. 
Mess!'!!. C. ADOLPIIE LOW & CO., 42 Cedar Street, Messrs. 111 UNOZ & ESPRIELLA, 52 Pine 

J . . Street,NewYork.Rre Mr. Guardiola's Agents, and they arvls Gas Consuming Furnace. :��v�lri'ia���� attention to all orders for any of the 
For Setting Steam Boilers. Will burn screenings with 

small mixture of soft coal without blower. also j]/'een wet I Harrl'son's �vstem of Grl·ndl·ng.' peat. Three boilers set this way will make as much steam I �" as five old way. Address A. �'. UPTON'
1fo���n, Mass. lliustrated Catalogue Now Ready. 

__ ,_ NEW STANDARD FLOUR:ING M'ILLS. 

Cut Brass Gears, list free. Graut,l94 Beverly st., Boston. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W, B. FRANKLIN, V, Pres't. 1. M, ALLEN, Pres't. 

1. B, PIERCE, See'y. 

���--- . ---

T.I-cIE rrAN IT'E 00 .. 
, STROUDSBURG, FA. 

EMERY WHEELS AND CRINDER9. 
GEO. PLACE, 121 ChamberS St., New York Agent. 

Liqnid Paints-all shades, finest in the world, 
Fire P]'oofPaint, for Wood work. &c. WESTON DYNAMO·ElECTRlC MACHINE CO 

Machines for Electro-plating. l!llectrotyping, Electric Light. etc., in addition to testimonials in our Catalogue 
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Old Theories Horizontal Grinders, Slow Runners, 
Fully Exploded. Fine ji'lour, High Speed, and Eeono­mical Milling Fully gstablished. 

A NE'V Copy For All. 
Millers and Editors please address 

EDWARD IIAIUnSON, No. 13.') Howard, Ave. New Haven, Conn. M
IC"'OSCOPES At Rednced Prices. '1���!,:.i�t£�h'fl�:i�g

f�r���nc!W:g�c. 
-'\t ope
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ra Glasses, Specta- ! l
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f COR ting, for restoring and preserving old roofs. clest Telescopes, Thermometers. Send for Celnents for Retorts Furnaces Leaky Roofs &c Illustrated Cat;<iogue. If: & J. �ECK, . I Steam Pipe and Boiler Covel�ings. 
• .  

921 (,ltestnut �t., PhIladelphIa. I Steam Packing, Asbestos Boards, Fire Proof 
���-� -��������

��-c�-=-:-=-- I Coatings, SlIeatltings and Roofing :Felts, &c. 
WORKS; ROGI£RS CUTLERY Co.; CHAS. ROGERS BROS.j EDWARD MILLER Co.; MITCHEL L, VANCE & Co ; NOR-

I 
WALK LOCK Co.; HAYDEN, GERE & Co.; DOMESTIC SEWING MACHINE CO ; EBERHARD FABER: JOS.DIXON CRUCIBLE Co.; MUMFORD & HANS0l!j FAGAN & SON , THE INDEPENDENT P L ISD�LL.1l· CO These articles are ready for use. and can be easllyap­. B A oM! � ., piled by any one. Send for Samples. Pamphlets, Price LIstS. &c. 

Worcester, IUass., 

and over 200 others. Outfits for .l'llCKEL, SI LVER, F 1878 
H. W. JOHNS MANUFACTURING COMPANY, 

Manufacturers of the Blaisdell Patent Upright Drills 87 Maiden Lane, New York. 
and other first-class Machinists' '1'ools. (PHlLADEI'PHIA BRANCHc�06Arch St. AWARD_, and the CENT ENNIAL GOLD MEDAL of Amefl-

can Institute. Prices frOID $1�.') to $.')00. 
BRONZE, Plating. etc. The two highest CENTENNIAL 

I 
or ----,- Also DOWNIE, TRAINER & CO" !loston, 

WOODWORTH SURFACE PLANERS. $125. Planers for S. W . HE.I1PS'l'ED & CO .• Columbus, Ohio. 

CONDIT,HANSON &VAN WINKLE will haveto b ea VERY GOOD PAPER to satisfy the 
thousands of readers who have become familiar with its 

and Matchers, $350. S. (;. HILLS, 78 Chambers sale by N: l": �.r�1bt.tf�·lfJ:. ��s6rleans. Street •. New York. THOMPSON & UPSON, San Francisco. 
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l:�,!;!t��gte,nn;�\l�� !iii]) NEW yEAR CARD� WIth name. 2Oc. 2.') ious News. Literature. Sunday-school. Fine Arts, 

SoleAgents JVEW.ARK,N.J. • 

Extra MIxed, 10c. Geo. I • ..tteed & Co., Nassau. N. Y. Science. Missions, School and College. Markets, Farm -- , ---�-�-- - and Garden, Financial, and Insurance will as hereto-

PIANOS Retail prIce $900 only $260. Par'lor fore, be contributed to by specialists in each branch. 
OTg

a
M. price $340 only $95. Paper' These departments are famous because they are able free. D�niel F. B'�tty, Washington, N. J. and trustworthy. 

Steel Oastings, 
COOK'S LECTURES. 

These famous Lectures, delivered i n  Boston every 
Monday, by the Rev. Joseph Cook. will be published in full, together with the introductory remarks, 

SERMONS From � to 10,000 Ibs. weight, true to pattern. An invalu­
able substitute for forgings. or for malleable iron cast­tnt;s re�Uiring:dkeat str.enb>th. Send for Circular and, by eminent clertprmen in all parts of the country will 
��'�¥'h
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S'l'i�j{E��l!iftr,<tI��TI�j:lfrf.p pI.Y' continue to be prmted. 

PREMIUMS. 
We offer Rev. Joseph Cook's valuable new volumes, 

entitled .IBIOLOGY" and I'TRANSCENDENTALISM," em­bodying, in a revised and corrected form, the author's 

OT I S
' SAFETY HOISTING last winter's remarkable Monday Lectures, They are i published in handsome book form, with colored illuS-, 

Machinery trations. by James R. Osgood & 00" of Boston. We will , 
• .  :��fi:r

c
fJ'hi'i i��i.���

e
T ���P';!,�:� u;v$'ll�b,;; OTIS BROS. & CO,. No, 348 Broadway, New York. I year in advance ; or any subscriber may remit$iJ • .')O. ���-- and we will sendhim THE INDEPEXDENTfortwo years, 

PATENT SCROLL AND B A.ND SAW MACHINES A in advance, and both volnmes, postpaid. 
speCiality. CORDESMAN. EGAN & CO., CinCinnati, O. ; 
, --- ----- I 
I

T PAYS to seIl our Rubber Hand Printing Stamps. 
Terms free. G. A. HARPER & BRO., Cleveland, O .  
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LEFFEL W A1'JjJ[ cWHEELS• 
With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation . _ 

FINE NEW l' AM1'IILE'l' FOI: 1677, 
Sent free to those intel:este(1.' 

James Leffel & Co, Springfield, O. 
109 Liberty St., N. Y. City. 

ROCK QRILLING MACHINES 
A NO 

AIR COMPRESSORS, MANUFACTURED BY BURLEIGHROCKDRlll'C 0, SEND FOR PAMPHLET, FITCHBURG. MASS. 

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

chines, Packers, Mill Picks, ,"Vater Wheels, Pulleys. and 
G�aring'. specially adapted to Flour Mills. Send for catalogue. 

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

�E,@S' i z § � � � � I>� ;;; ro!: CA VEA'.1'S, COPYRIGHTS, TRADE � 1-1 <:j � t-o:: 11 
MARKS, E'rC. =- L' k1 R:O "l;j§ � !! 

Messrs. Mmin & Co" in connec�ion with thepuhlica- t:-< ill 0 t=::t :; CO �. tiox of the SCIENTIFIC AMERICAN, continue to examine g O ..... --- ,.... - 'y;,'..lt.oalih 
""'"::J r!J """'- .... ..., ;:, �. Improvements, and to act as Solicitors of Patents for ::=:;. � � � �::: a. 

In;:�����in2 of business they have had OVER THIRTY WORCESTER'S UNABRIDGED � • � � I � 
;;��

s�;�;:'::�E�t;�t:;D�:�:;::�:��lcaa�:��:: I PI'clorI'aI Quarto TII'etI'onary � 1::'-2 

� 

and the Prosecution of Applications for Patents in the· 
" B �<i1�R��s:'�;,.E��di��I!����� , l,;����d United States, Canada, and Foreign Countries. Messrs. Boooo in Sneep. 1854 pages, over 1000 mmtratofns, Crucibles, Fire Clay, !ruanos, Oil Cake, F'eed, Corn, 

:Munn & Co, also attend to the preparation of Caveats, Issue of 1878. Corn and Cob, Tobacco, SnUff, Sugar, .salts, Roots, 
h f B k L b J ' Wehavemade a specilil contractwitb the great publish_ Spices. Coffee, Cocoanut, Flaxseeil, Asbestos, M!ca, Trade Mark Regulations, Copyrig ts or 00 S,'8; e s, Ing house of J. B. Lippincott & Co,. of Philadelphia. by i etc., and wl!atever !"lnno,' be grouna b! oth�r mIlls. 

Reissues, Assignments, and Reports on Infringements which!"e are enabled to otlbrthe most desirable Premium . t6'l£Jow,
P,j\i¥1'i'M§S��"i,;'cc��:g;. , £oa':l'lM�'§ckB(fGlit 

of Patents. All busin8ss intrusted to them is done ;�;Jli:�nWt�fs,,&�'llc:,�\:,"it',i;P;Er���n;���Yit�:Jd DUS, corner of Wbite and Elm Sts., New York. 
with special care and promptness, on very moderate I us the na)lles of Tnr�e N"!,, Su,bscribers .an,a,Njme Dollars; ---- --- ���- YA L�E��-�� 
terms. , �!n�h;is 
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We send free of charge, on application, a pamphlet will renew his own subscription for three years. in ad- I RON W 0 R K S containing further information abollt Patellts :ond h ow I��ec:'ye':.� :���:f.&.$9.00; or for a new Subscriber for 
New, Haven, Conn., 

' 

to pro?ure them; directions coneBrning Trad: Marks, . boT,,�;ti:��:I�rJ&:b'6; :iil�
h
t1���n/rl�!:'�2 t��e�I��: H,':,il�;f °in�

h
�J�tE 1c���ta1: COPYrIghts, DeSigns, Patents, Appeals, ReJsmes, In- scriptions is $9.00. Both the DicUonary ana tne t/i.ree either for landormarine use; also 

fringements Assignments Rejected Cases. Hints on SUbscnptiom, under this extraordinary o:1fe�. �an, there- HORIZONTALS, with or without 
the Sale of Patents, etc. ' ' I t�rae{f�e�� ��Qgt::o��e��!i�9�giIa'X�4.{;;��1r':��i"�� t

hip�b'i"15�;t'g�s made to order, 
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M
Ia�Hf:g Machinery, Steam Engines, BOIlers, etc. Also AgenffOr 

the celebrated and improved Rawson& Rittiq:er Hoist­ing-Engine, I will furmsh specifications and estimates for all kinds f)f machinery. Send for descriptive circular 
and price Address J. C. TODD, 

10 Barclay St •• New York. or Pater.on, N. J. 

Steel Name Stamos. 
N. Y. Sl'I<:NUIL WORKS, 87 Na&8all St. , N. Y. 

B I G 84-page Picture Book, free. My plan beats 
all to make money. Is easy, honest, and pays 
you $10 a day. DA YIn C. COOK, Chicago, ill. 

Patent Atmospheric Gas Burner, 
;��:�m��1 E:li:� i,;;

i
��e �nut����

a
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that will burn with its mouth downward and not heat 
back, A. H. WATKINS, 294 Harrison Ave., Boston, Mass. ..'1f Send for Circular with Testimonials. 

A GOOD WELL canbe madeln one day with our 
, 4·foot WELL AUGER. Send for 

our Auger Book. U. S. AUGER CO., St. Louis, Mo. 

RBVBrSB Motion 
, 

Paneling, Va. riety 1Il0ulding 
& Dovetailing Machine. Cuts 
Panels of any 
desil'n or style 
of mould in the 
solid wood with 
neatness a n d  
dispatch, 

Is a first-class 
& 

o e s general 
o v e t a l l i n g  

, with thick or 
thin stuffs. Simple, Durable and 
Efficient. r1rSend for Pamphlet 
��fld �'t',;"Ji

l
tuUe���' al�F,;g:�� Moulders made to order, and warranted by the 

B. C. MACHI.NERY CO., 
Battle Creek� Mich. 

"Indi.pensable to the Library, Clergyman, 
LawY81·. Physician. Editor, Teacher, Student, 
and all of any calling in life who desire knowl. 
edge." 

ENCYCLOP lEDIA BRI�ANNICA. 
Ninth Edition.··American Reprint. 

This great work is beyond comparison sup�rior in its 
elaborate and exhl;lustive character to all similar works. d I sent by express or otherwise, as may be ordered,at the a ll at p 'ce tha.t defy competi Fm'eiyn Pate-nts.-We also sen ,free of charge, a exr,tmse of tbe subscriber,. . .  tion. S:�d �or Circular. 

-
Synopsis of Foreign Patent Laws, showing the cost and, 'lhe 'ubscrib�r UDder thIS offer WIll not be entItled to The cO,ntributors are the most distinguished and oriJl­

FOUNDRY A ND MACHINE SHOP FOR inal thinkers and writers of the present and of the method of securing patents in aU the principal coun- I any othe�pr
.
emIum.

. • 
tr�es of the world, American inventor� should .hear in I SUbscrlption Fl'lce $3 per annum In Advance, Sale . ot:,Rent. 'iVe offer at f!- bar�ain, ollr .old works., pa��is'issue i8the Ninth reVision ina space of over One conSIstIng of three substap.�l.al brIck buIldmgs sh.eds, hUndred ye.aI:s since its inception, and this reprint, a ample water power an<;l faCIlitIes f0t: conducting an Iron copy in everv particular of the British Edition now in or wood working buslness. Coal, Iron. hard and soft course of publication is the best and cheapest work 
mInd that, as a general rule, any InVentIOn that IS valu- i Including one of the foJlowing Premiums, 
able to the patentee in this country is worth equally as Any one volume ofthe HottSeJwld.EdiUon oj Charles Dick­
much in England and some other foreign countries. I ens' Wrwks, pound in cloth, with 16 illustrations each, lumber close at hand. Tluee railroads. ,Address : ever offered to the American people. 
Five patents-8mbracing Canadian, English. German, i Mo�dy

S�,;:����:y,S Gospel Hym:n.s and Sacred SDnf}S, 
Fren�h, and Belgian-�i11 �ecure to an inventor the ex- 1An�'ln �oo His CalJimR.t; or, First Reading oj the Eman. 
elUSIve monopoly to hIS d,scovery among about ONE eipation Proc!amati<m. Fine large Steel Engraving. 
HUND ':D AND FIFTY lHLLIONS.o.f .the most i�te11igent Aut�rs�}

C
f�'u�lt:;z 23la�", Fine large �teel Engraving. 

SOUTH BEND IRON WORKS, South Bend. Ind, I The articles are written in a most attractive style 
-��������,-,��- an9 the quantity 'of matter in each volume is one� 

M'AS 0 N I C UIl(uH.S to make rusty. Masons hrlght. th1rd greater per volume than in any other Cyclopmdia nooks. fUlInks. Hold (1harms:, Pins .� Rings. sold at the same rates. 
Send stamp for illustrated catalo_gue. . 'l'he work contains thousands of Engravings on Steel Masonic Book Al{ency, CM. B'way & Warren St., N. Y. and WOOdi' and is printed from entirely new type made 

people In the world.- Tbe facIhtIes of bUSIness and 44 Portraits. Size 24x38j4. By RItchIe. 
steam commllnicat on are such that patents ca� be ob- ��1��W'�;;';;.. };W�e

S�r�!f:.lJ'����r�s���lt'fc\
i
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t.tined abroad by our citizens almost as easIly a s a t  Edlw!nM. Stanton. Fine steel Engraving. By Hitcilie, 
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i��prised in twenty-one Imperial octavo MACHI N ISTS' TO·OLS yolumes,six ofwbi�h are now ready,and the succeed-. . • lng volumes wlll be Issued at the rate of three a year. 

NEW AND IMPROVED PATTERNS. • 
home, The expen'e to apply for an English patent is Theti'��J'[o�£� y� c;\��t�m=lnit �vr::��R;'rq�';N:gt 
!i"75' Ger:ran, $100; French, $lDO; BelgIan, $100; Cana- into his" inner life .. than can be found,else.where, 

Send for new illustrated catalogue_ PrIce l!el' vol., extra cloth binding ...... .. ,$.').00. In half Turkey Morocco, extra .............. $,. .00. Lathes, Planers. Drills, &0. S Id I b b . t· 
dia�, $50. :t'��v��

t
��

t
���f�f'i,o�J

h
�f ��

t 
f�8'����

g
p��: AO ne�¥ l>afu�'irI�i:'��Y�g specimens of pages, cuts, NEW HAVEN lUANUFAC'l'URING CO •• full-page illustratioDs, list of contributors, etc., will be oN ew Haven, COll,n. mailed gratis to applicants. ,Copies of Patents.-Persons desiring any patent IIshed. 

iS5Ued from 1836 to November 26.1867, can be supplied Sub,cription Price $3 per annum in Ad.vance. 
----------------� 

with official copies at reasonable cost, the price de- r1r Specimen copies sent free. PUNCHING Pn"0PM�f.:f,:ne&�un�R�s,
s¥l:'d!�

r� J. M. STODDART & CO., Pnblisl1ers, 

PRESSES. �!��ER PRESS (;0" Middletown, ,.23 Chestnut Street, Philadelphia. 
pending upon the extent of drawings and length of Address TIlE INDEPENDENT, 
specifications, P.-O. Box 2,.S,.. New York City. H. H. KEY, Publisher, 

Any patent issued since November 27,1867, at which, aJi!fn cut out this advertisement, as it will not appear 
timc the Patent Office commenced printing the draw­
ings and specifications, may be had by remitting to $ 3 PriPt�la�Jt�v�loper.�!��J 

Room No. S, 120 Broadway, N .  Y. �----

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 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 Statespatent •• sent free. A handsomely bound 
Reference Book, gilt edges, contaim 140 pages and 
many engravings and tables important to every pat­
entee and mechanic, and is a useful haud book of refer­
ence for everybody. P,ice 25 cents, mailed free. 

Addre'" lImNN & co .. 
Publishers SCIENTIFIC AMERICAN, 

3,. Park Row, N. Y. BRANCH OFFICE-Corner of F ana 7th Stroets, 
Washington, D. C. 

P RIG H TOR I L tS �I���i;� 
H.B Ie K FOR D C'ia(';'naa!/(!J. 

to any press. Lar�er sizes for large work. 
P:vlC;;:6�r: �e���:::h8::r�:� 
ment for old or young. Oritcanbema'de 
money making business anywhere. Send 
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FITS, EPILEPSY, FALLING SICKNESS, Meriden, Conn . THE AMERIC AN PHILOSOPHICAL, 
positively cured by using U Dr. IIebbard's Cure." _No Society hereby offers a premium of :fiye hundred .dollars 
humbug. H It has cured thousands." Sample bottle free. for the ,best successf:ul �roce�� by WhICh �nthraClte coal 
Address J, E. DIBBLI!:E. Chemist, 1323 BrOadway. N. Y. PER F ECT , ���:::��t�� e22:";,��caaJa�j�
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SerENe" OF LIFF., OR SELF�PitF.S- I I I I th� �oci.ety, with!n .three months, the proofs. 1st. of the 
ERV ATION I' a book for everybody �� , .. _-- ongmahty of then Invontions, and 2d, of the successful 

T H YS E L F Price $1; sent by mall; Fifty! The ,Koch Patent File, for preserving newspapers. I practical working of these InventIons, �pplication,s to , orbtinal prescriptions, either one' magaZ1;nes. and pamDhlets
"
.bU,S been ,recently improved 

I 
b� !illdres.E!ed to J: P. IJesley, Sec .•. Hall of the. Amerlc.an 

of wh'ch is worth ten ttmes the: and prIce reduced, SUbSCrIbe,. to' the SCIENTIFIC AM- PnrlosophIcal SOCIety .104 South Fifth st , PhIladelphIa. 
price of the book. Gold M�dal awarded the author. The I ERIC4x and Scn:�TIFIP AMF:lUCAX SUP!,LEM�!\'Tcan be DECEMBER 7. 1877. 
BOBton Herald says, "The Science of LifH is. beyond supplIed for the low pnclfof $1.50 by m'.'ll, or $ .. 25 '.'t�he -- "-, , -�,����" ���- . 
all comparison the most extra- H EA L office of this paper, " Hea
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AR CARDS, WIth 20 cts. 
o dinary work on Physiology "SCIENTIFIC AMER�O;AN:!, h;r gilt. Necessary for Samples Bc. J. R HUSTED, NASSAU, N. Y. r . " everyone who Wlsh<l$ to preeene tlje paper. ever publIshed. An lliustrated Address , 
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