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Inside Pall'e, each inset'tion - - - "1) cents a line. 
Back PaKe, each insertion - - - $1.00 a line. 
Flngravings may head advertisements at the same rate 

per line, by mea8Urement, l/8 the letter press, Adver
tillementa must lie received at publication Office l/8 eal'ly 
as Ji'ridaY1TW1'ning to appear in next is8Ul? 

C't7 ABDIOLA'S 
COFFEE & SUGAR MACHINERY 
Cotree, MaU. Corn, Cocoa, and Grain

Dryln2: Machine. Cotree-Huiling and 
Polishing Machine... {'otree-'Va�hing 
Machine. Helix Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO. 42 Cedar Street, Messrs. MUNOZ & E�PRIEI,Ll, 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. v-'"  Best Tempered Cast Steel. 
tAGLO Retail Price, 9 Cents pel' lb. 

WARRANTED. r:r Scnd for Circular. 
1.P1'·1I Fisher & Norris, T1'enton, N. J. 

Incombustible Mineral Wool 
The best and chea:Best insulator of heat or cold. Send tor circulars, 26).0 r1't�:�El(¥tELBERS, 
P. O. Box t461. Agent for the Patentee. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. Send for new illustrated catalogue. 

Lathes, Planers, Drills, &0. 
NEW HAVEN MANUF"C'.'URING CO., 

New lIaven, Conn. 

CELEBRA TED FOOT LAJl'HES. 
1l!l!1;JII L����,l':::;r�I�����ei;��er !jflr:: ers for Metal, Small Gear Cutters, Slide-rests, Ball Machine for Lathes, 

Jggt c����l�r 
S
�� •. 

li
rs-t:,�t �'lt� a��i'cv:s for Amateurs or Artisans. Highly recommended. Send for illustrated Cat�����ALDWIN, �aconla, N. H. I 

PATENTEES or makers of useful and sale
able articles should send me 

samples. I advertise direct to 251': Agents and Dealers. 
t.

r
6�l:��:ll�Ji:g� Wt.�'3'�rc��o:"ftl�.refe

rred. J?A VID 

(ESTABLISHED 1846.] 

!nnn & Co'.s Patent Offices, 
The 0lde8t AKency for sollcitinK Patents in the 

United States. 

THIKl'Y YEARS' EXPERIENCE. 

MORE PATENTS have been secured through this 
agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex

1 citutific �tutrinlu. 
NOYE'S 

MILL FURNISHINC WORKS 
are the largest In the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, pune;,s and Gearing, specially adapted to 1I0ur mill"j. ���'bt'E c:�a6w,u:uffalo, N. Y. 

ESTABLISHED 18H. 
JOSEPH C, TODD, (Formerly of Todd & Rafferty), ENGINE}�R and MACHINIST. Flax, Hemp ... Jute, R O p'e, Oakum and Bagging Machinery, Steam J!iogines. BoIlers. etc. AlsoAgentfor the celebrated and improved Rawson & Rittin�er Hoistinr �ngine, I will �urniBb specifications and estimates for 

:!..d
k
��.?c� �f .fd���ery. Send for descriptive circular 

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

NON-COllBUSTIBLE STEAM BOILER AND PIPE 

COVERING 
'''ITH " AIR SPACE" IMPROVEMENT. Saves IOto 20 per cent. CHALMERS SPENCE CO.J_ Foot E. 9th S1- N. Y.; 1202 N. 2d St .. St. LOUis, M O . 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

. -

COMPANY. 
I. B.l'WILIJ, y. Pra'l. I. I, !LLEJ, PrU't. 

r. B, PIERCE. 81:'" 

b Steam W�:;a Works. 
ESTABLISHED 1826. 

CHARLES B. HARDICK, 
N o .  23 "dan.s S t r e e t, 

' -- ' BROOKLYN, N. Y. 

X:iNIO'W��:iV 
STEAM PUMP WO R K S, 

92 & 94 Liberty St., New York. 
Great reduction In prices. Send for catalogue. The 

it Knowles" has always been the best steam pump made. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS 
MANUFACTURED BY BURLEICHRoCKORlll Co 
SENIlFOR PAMPHLET. FITCHBURG �ASS. 

Type and Printing Materials 
FOR SALI�. 

InTt���lbou1Wftr.;0�::do:f Type, In good condition, hav
firevier, on Long Primer Body, about 550 Ibs. 
Brevier, 100 Ibo. ���r:.r�'I��. Brevler Body, 360 Ibs. 
Sixteen Cases Job Type, ln Cabinet. 
All the above are Copper-faced. 
Leads, Brass Rules, etc. 
8::f��J:ire"yS, brass bottomed, 6. 
Chases, wrought iron, 2 pairs, 36:x24 inches. Composing Frames, t. 
Racks, 2. 

8t�g��fhSJi:::r�ne 75x30 inches, one 72x30, both on 
Roller Press. 
The above were used on the SCIF.NTIFIC AMERICAN, 

and are in clean and perfect condition. The room in which the above Is deposited Is wanted for other pur
poses on the first of May, and the lot will be sold very cheap. Apply at the office SCIBNTI>'IC AMERICAN, 
37 Park Row, N. Y .. for further pa�c:cu::: l="c.r.:::. ____ _ 

$5 to $20 oer day at home. Samples worth $5 FOR SAL�, TO CLOSE THE CONCERN. 
free. STINSON & CO., Portland, Me. Entire contents of Machine Shop, No. 279 Cherry Street, 

PERFECT 

NEWSPAPER FILE 
The Koch Patent File, tor preserving newspapers JDHgs.zines, and pamphlets, bas been recently improved 

and price reduced. 8ubscribers to the SCIEN'.rIFIC AM
EU.ICAN and SCIgNTIFICAIUERICAN SUPPLEMp.NT can be 
�'M'J'JI� ff�i!h���:r prifI"e�w·gg.!'ld n;t���� ��;gJ;t��� 
�;;e��

Eo���l� w1s�:s��C���r�� tK�I�a��Cessary for 
Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN. 

TO INVENTORS 
AND MANUFACTURERS 

New York City, consisting of 30 h. Steam Boller, now in 
good running order, 12 h. p. Steam Engine, Cameron 
Steam Pump, Planing Machine, Engine Lathes, Milling 
Machines, Screw Cutters, Ordinary Lathes, Shears, 
Presses, Small Blower, Forge, Vises, Variety of 8mall 
Tools, Shafting, Pulleys, Belting, Benches, Patterns, etc. 

Will be sold In lots to suit purchasers, at very low 
prices. Apply immediately to E. D. BARLOW, As
signee, as above. Lease of premlses-50x200 ft.-for sale. 

EAGLE FOOT LATHES, 

Q 
With Scroll and Circular Saw Attach_ 

. ll?��::;, ���1���'e'fafila�.l'Y,I���r�mt� , Neatest desillns, superior finish. Lo'v 
. I'rlce.. Our new Catalogue describes 

"" these and every tool necessary for the Amateur or Artisan. Send for it. 
95 & �

M
i.i�e:i�-t�E#e�OYO rk. 

Tube Cleaners ��bi�ea.t1j�,kll°:N1: TIONAL STEEL TUBE CLEANER 00. 8 14 E. 9th St., N. Y. 

FOLLOWS & BATE, Manchester, England, Hardware PUNCHING Drop Hammers and Dies, for work-
and Machinery Merchants, are prepared to buy Ameri- �Lljl�l.tsplrllss a��M�:fJt�f�":' 
can Goods for Cash, and to aet as Sole Wholesale Allents. PRESSES, Conn. 

------------�������---perienced men as examiners, specification writers, and WOODWORTH SURFACE PLANERS, $12:;. Planers 
draughtsmen, that can be found, many of whom have Street���:�����rs, $350. S. C. HILLS, 78 Chambers 
been selected trom the ranks of the Patent Office. 

1872, 1873, 1874, 1875, 1876, 

SCIENCE RECORD. 
S IXTY THOUSAND Inventors haveavalledthem- 0 R 0 P 

FORG INGS and 
selves of Munn &; Co.'s services in examining their in- TH�liIEu£¥t!'BWLAD�����RY, trtt!�:v �t���:e�h'i."t :E�e��I?o�?�:Sve�

oPlfo�IYp:l���: 
ventions and procuring their patents. Danbury, Conn. Persons deSlrlnN a condensed history of the most inter_ 

MUNN &; co., In connection with the publication of 
LeCOUNT'S PATENT r���Ntr.;';:,

s
f��tfei����;rJ��n:�8W�01gi3.'�8\etf;.'lsi:en� the SCIENTIFIC AMERICAN, continue to examine in- recorded In the five volumes of the SCIENCE RECORD, 

ventions, confer with inventors, prepare drawmgs, spe- Machinists' Tools. 
n'k��:r;"Jg �����th.:'f O�T!��� ��

i
��eated in these vol-clfications, and assignments, attend to filing applications umes, and t�e important discoveries of the several years 

In the Patent Office, paying the Government fees, and S REDUCED PRICES. 
$ 60 j��o!;:,

n
:M:l��[�A

I
Yw�[�

c
��:� ���.%t�d ��g���i�':;�� watch each case, step by step, while pending before the �� IrRn D!?gs, tl tg i l�:: _ 1�:00 prepared expressly for these Annuals. examiner. This is donethrough tbeirbranch office,coT- u St,e,el ',', 3- 83-8ttOo � ll

nn'.'. _ _ _ _ _ _ 163'.00:10 Among the Bubjects the following are the most note 
• . worthy, exhibiting In a condensed form a general ac: ner F and 7th Sts., Washington. They also prepare and Iron & Steel Clamps, Die Do�s, Clamp Dogs.Ylce Clamps, count of the Progress of the World: file caveats, procure design patents, trade marks, and re- Expanding Mandrels &c Send for latest P rice List to CHEMISTR Y AND METALLURGY, Issues, attend to rejected cases (prepared by the inventor C. W. LE COUNT, South NorwnIk, Conn. MECHANICS AND ENGINEERING 

or other attorneys), procure copyrights, attend to inter- ELEC'l'RICIT� LIGH1J: HEAT, SObND, 
terences, give written opinions on matters of infringe- Ril?tJlllT�RS B EST G1.'Bbi'�b�i�. 1i�¥���L2�D 'J6I�h6'Jl.pJR��TS, 
ment, furnish copies of patents, and, in fact, attend to MURRILL & KEIZER, 44.HoLLIDAY ST., BALTIMORE. �g�1<£Ix1'b

R
I'OU SEHOLD ECONOMY every branch of patent business, both in this and in for- MATERIA MEDICA, THERA.PEUTICS, HYGillNE, 

el
rs=��

r I
��tlce Is made In the SCIENTIFIC AMER- Brayton Ready Motor �i:f���J'J.��¥.°fIRtlfTiP1��Yslcs, 

ICAN of all Inventions patented through this agency, GEOGRAPHY, 
It has no boller, Is safe, economical, started by any ���k8NGr>MA.ID MINERALOGY, 

with the name and residence of the patentee. Patents one in one minute, occupies small space, and gives an BIOGRAPHY ' AND NECROLOGY. 

'T.f-IE TANITE CO .. 
STROUDSBURG, PA. 

. 

EMERY WHEELS AND CRINDERS. 
;}EO. PLACE, 121 ChamberS St., New York Agent. 

BUY YOUR BOILER AND PIPE 

COVERING 
direct from the Manufacturers. 

ASBESTOS FEL'I'ING CO., 
Front St., near Gouverneur, N. Y. 

A. S. CAMERON'S 
PATENT 

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

REDUCED PRICE LIST. 
Number. PRICE; Steam Cyl. Pump Cy!. Stroke. 

-_._- -----
0 $ �8 i).Oin. �In. 4 
1 6 
2 100 I) 2).0 6 
3 11)0 6 

I� 
" 

4 200 " " 
:3 2�1) � 10 

3 1) 10 � 400 10 l� 4�1) 10 6 
9 ! 8 12 � 11 10 14 

11 �OO 16 10� 19 12 1)0 1� 12 

Inv��¥��r;!�'k�f:'i\".:h�:�r�r�:rn �g:mtr:�I��i'e��e 

A. S. CAMERON, 

Works, Foot of East 23d St. 
NEW YORK CITY. 

The H a A D LEV 
PORTABLE STEAM ENG IN E 

/11TH AUTOMATI CAL CUT - orr REG l.i LAT 0 P. 
AND BAIANl£D \AI\[; 

THE BEST ,.; MOST ECONOMICAL ENGINE MADE 
SEN£) FOR C/PCULAR. 

T�.J.C.HOADlEYCO.lAWRENCE. MASS. 
STATE WHERE YOU SAN T1115. 

The New $20 Microscope 
is fully equal to any that could have been boug'ht thre(' 
years ago for $50. Send for descriptive circular. 

For the best book of practical instruction "et .. How 
to Use the Microscope," by John Ph in. 75 cts. by mail. 
INDUSTRIAL PUBLICATION CO., 176 Broadway, N. Y. 

CHLORIDE OF CALCIUM. 
FOR SALE VERY CHEAP. 

RANSOME, 10 Bush Street, San Francisco, Cal. 

OF THE 

SOIENTIFIO AMERIOAN 

THE MOST 

For 1877, 
POPULAR SCIENTU'IC 

THE WORLD. 

PAPER IN 

THIRTY-SECOND YEAR. 

VOL Uli'IE XXXVI,-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the sixth day of January, 1877, a 
new volume was commenced. It will continue to be the 
aim of the publishers to render the contents of the 
ncw volume more attractive and useful than any of its 
predecessors, 

To the Mechanic and Manufacturer. 
No person engaged in any of the mechanical pursuits 

should think of doing without the SCIENTIFIC AMERICAN. 
Every number contains from six to ten engravings of 
new machines and inventions which cannot be found in 
any other publication. 

TERns OF SUBSCRIPTION. are often sold, in part or whole, to persons attracted to unsurpassed steady, reliable power. Address Each yearly volume contains about 600 octavo pages, the Invention by such notice. Penna. Readu, Motor 00., Including a large number of handsome engravings. One copy of the SCIENTIFIC AMERICAN will be sent 
Patentsobtalned In Canada, England, France, Belgium, .J They are bound In substantial and handsome blndlntS, for one year:; 52 numbers, POSTAGE PREPAID, to any 

Germany, Russia, Prussia, Spain, Portugal, the British 20 N. 4 th St •• Philadelphia, Pa. :�t
d;tri��"v�':1::;�s�

n receipt of $1.25 each, or $5 for t e subscriber in the United States or Canada, on receipt of 
Colonies, and all other countries where patents are 

DUe'S IMP R 0 V E D oi.�8�;. ei�.r��1.Ished and heretofore sold at $2.50 each, three dollars and twenty cents by the publishers. 
granted, at prices greatly reduced from former rates. � h h One extra copy of the ScIENTIFIC AMERICAN will be 
Send for pamphlet pertltlnlng specially to foreign pat- PAT E N T EL E V A TOR B U eKE T , fr

Sotmat18e'72
IntorleBlill76,·tl
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mg �h�t �'he 'de:l.; FOR BREWERS FWUR MILLS GRAIN ELEVA d. supplied gratis for every club Of jive tmb8crilJers at $3.20 ents, which states the cost, time granted, and the re- TORS, SUGAR REFiNERS, &C. - of the volume covers the events and discoveries of the 
quirements for each country. These buckets are made of the best char- previous year. Sent by maU on receipt of price. Address each; or six copies for $16,50 without extra copy. 

Copies of Patents. ������:r;r�� �h�'\1 ���S�:L����r;i:�s�� 
MUNN & �?p.r.�Btt��E::w York City. Postage free. 

Persons deSiring anypatent lssued from 1836 toNovem- T
�� ��

S
�b\�t'1��'iJ��tg:iy:'1fb�."N. Y. 

The Scientific Anlerlcan Supplement. 

ber 26,1967, can be supplied with official copies at rea- A weekly paper, uniform in size with the ScmNTIFIC 
aonable cost, the' price depending upon the extent of L"ERICAN, but a distinct publication. It contains work-
drawings and length of specifications. Workiny 1fT odels ing drawings of engineering works, and elaborate trea-

Any patent Issued since November 27, 1867, at which I tises on every branch of Science and Mechanics, by 
time the Patent Office commenced printing the drawings *r��!l:'rrimentalJr:r���WNMft�k'l5e��:1t�ii��� . . h d b d An'1I d and specifications, may be had by remitting to this of- I emment wrIters, at orne an a roa • I ustrate 
lice .1. BO� ATInU"" PATENT UNIVERf.:AI E�CEN The faet that this shafting has 75 per cent. greater cover protects the handsomely printed sheets. Price, '" IT .:'\ ' .J \ J - strength. a. ftner finish. and is truer to gauge. than an y . 1 . 0 t A copy of the claims of any patent issued .ince 1638 TRIC MILLS-For grinding Bones, Ores� Sand Old other In use,renders it undoubtedly themos! economical' $5.00 per annum. Smg e copIes 1 cen s. 
will be fuml,shed for .1. CrUCibles, Fire Clay, Guanos, Oil Cake, Feed, Com, I We are also the sole manufacturers of the CE LEnRATED 011£ Cop?J of the ScIENTIFIC Al!IERICAN and one copy oj '" Corn and Cob, Tobacco, Snuff, Sugar, Salts. Roots, COLLINB'PAT. COUPLING andfurnish PulleYB. Hangers. . When ordering copies, please to remit for the same as Spices, Coffee, Cocoanut, Flaxseed Asbestos, Mica, ' etc ... of the most approved styles. Price list mailed on the ScIENTIFIC AMERICAN SUPPLEMENT WIll be sent for 
above, and state name of patentee, title of invention, etc., and whatever cannot be ground bfi other mills. applIcation to JONES & LAUGHLlNS, one year pnstage prepaid to any subscriber in the 
and date of patent. :t6�J

o
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jlM�'§ck��Gl�: 190 S. caJ'':{s�;����c����,3m.�:;.r�I�;:''�}'���WPs'. Pa. United St�tes or Canada, 0; receipt of seven Dollars by 

A pamphlet, containing full directions for obtaining DUS, corner of White and Ehn Sts., New York. po- Sto��EL��s tI,l.aJt;t��i� Isf?lelgsug� :t�s?y the publishers. United States patents, sent free. A handsomely -. GEO. PLACE & CO. 121 Chambers St., N. Y. The safest way to remit is by Postal-Order, Draft, or bound Reference Book, gilt edges, contains 140 pages Pyro"'eters. F� ADEE & CO.'S PATENT Express. Money carefully placed inside of envelopes, and many engravings and tables Important to every pat- A .... entee and mechaniC, and Is a useful handbook of refer- L II!' ADS TEN C H T RAP S securely sealed, and carefully addressed, seldom goes 
ence for everybody. Price 25 cents, mailed free. FOR Blast Furnaces, Bakers' Ovens, Boiler Flues, Positive protection against Sewer..gas. Best and chea; astray; but it is at the sender's risk. Address all letters 

Superheated Steam, 011 StlllsbZlnc "ndLead Baths. ���d��� �l:c�l:! on, SCIE;:r:A��M, �r�';,��' §l�,r:�Pth . and make all orders, drafts, etc., payahle to Address W:11:d��g�r'::
h
v.��tfi�'h� fsJ.R WN, 311 Walnut St., 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

3" Park Row, N. Y. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Washillll'ton, D. C. 

UPRIGHT prPE�k�s. 
H. BICKPORD. Cincinnati, O. 

WOOD WOltKING TOOLS. 
Improve��

"''k'nt(j�t&1r. 
01)J'g�IJ 

u��riPtlon. 
on price list allowed until June 1st, 1877. For tuIl par
ticulars of machlneii.dfj�r�'lua

I
'1I1��s 

Smithville, BurlioKton Co., N. J. 

© 1877 SCIENTIFIC AMERICAN, INC, 

MUNN &00 .. 
3'7 PARK ROW, NEW YORK. 

T
HE "Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO. 'S INK, Tenth and Lom

bard Sts., Pbiladelvhia, and 59 Gold St., New York. 


