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Inside Palle, each insertion - - - 7'a cents n lin f�. 
Back Page, eacb insertion ••• $1.00 a line. 

Engravings may head advertisements at the same r'ate 

per line, by measurement, as the tetter' press. Adver­

tisements must be received at publir:ation office as early 

as Friday morning to appear in next issue. 

C't1 A.RDIOLA.'S 
COFFEE & SUGAR MACHINERY 
Coffee. llIalt, Corn, Cocoa, and G rain· 

Dryin:! lnachine. CoJrce·I�nlling and 
POJishillg llIachine,.. j 'oJl'ec·'Vashing 
Machine. Helix Sll��;ar Eval.orator. 

Messrs. C. ADOI,I'HE LOW & ClD., 42 Cedar 
Street, iHessr •• lllUN071 & E";l'ItlRLl,A, 52 Pine 
Street, New York, are Mr. Guardiola's Agents, and they 
win give prompt attention to all orders for any of the 
$bove machines. 
_ . . -�------------�.���-----------

-
Best Tempered Cast Steel. 

Retail Price, 9 Cents pet· lb. 
WARRANTED. C:¥' Send for Circular. 
Fishel' & N orri8t Trenton, N. J. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new iiJustrated catalogue. 

Lathes, Planers. Drills, &0. 
NEW HAVEN IlIANUF,lC'I'URING co., 

New Haven, (�onn" 

Mill Stones and Corn Mills. 

Tube Cleaners .¥:;b��ealli¥'7Ifo�Ul� 
�IO"AL STEEL 'rUBE CL8ANIm Co. 814 E. 9th St., N. Y. 

WO��dW8����s�Mo�crt,\Wil£�', 
$i�5Chl������ 

Street. New York. 

Local :lIId Traveling' Agents Wanted 
in every State and Territory in the Union, to sell Mew 
chanical Goods. l .. iberal commission offered. Prompt 
replies desired, and fun details. Address" MORGAN,)) 
Box 2874, N. Y. 

DAMPER B E S T ANn I,EVERS 
REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, H HOLLIDAY ST, BA LTIMORE. 

[ESTABLISHED 1846.] 

Mnnn & GO'.8 Patent 01fice8. 
The Oldest Allency for soliciting Patents in the 

United States. 

THIRTY YEARS' EXPERIENCE.l 
MORE PATENTS havebeen secured through this 

agency, at home and abroad, than through any other in 
tbe world. 

They employ as their assistants a corps of the most ex­
perienced men as examiners, specification writers, and 
draughtsmen, that can be found, many of WhOlll have 
been selected from the ranks of the Patent Office. 

SIXTY 'l'HOUSAND inventors have availed them­
selves of Munn & Co. 's services in examining their in­
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in­
ventions, confer with inventors, prepare drawmgs, spe­
cifications, and assignments, attend to filing applications 
in the Patent Office, paying the Government fees, and 
watch each case, step by step, while pend�ngbeforethe 
examiner. This is done through their branch office, cor­
:ler F and 7th Sts., Washington. They also prepare and 
tUe caveats, procurede8ign patents, traue marks, and re­
issues, attend to rejected ca8es (prepared by the inventor 
or other attorneys), procure copyrights, attend to inter­
ferences, give written opinions on matters of infringe­
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent busineRs, both in this and in for­
eign countries. 

A special notice is made in the SClENTlF'lC AM:EH­
lCAN of all inventions patented through this agency, 
with the name and residence of the pat(mtee. Patents 
are often sold, in part or whole, to p(',rsons attracted to 
the invention hy such notice. 
Patents obtained in Canada, Eng]and, France, Belgium, 

Germany, Russia. Prussia, Snain, Portu,! .. m], the British 
ColonlCs, and all other countries where patents are 
granted, at pricei'\ greatly redueed from former rates. 
Send for uamuhlet uertn.ining specially to foreign pat­
ents, which states the cost, time granted, and the re­
quirements for each country. 

Copies of Patent!'4. 

Persons desiring any patent issnedfrom18aG to Novem .. 
ber 26, 1867, ean he supplied with otlicial copies at rea"" 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent issued since November 27, 18G7, at whieh 
time the Patent Office commenced prtntin,g' the drawings 
and specifications, may be had by remitting to this of­
fice $1. 

�o\. copy of the claims of any patent issued Since 1638 
will De furnished for $1. 

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

..4.. pamphlet, containing fun directions for obtaining 
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 handbook of refer­
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO" 

Publisbers SCIENTIFIC AMERICAN, 
a7' Park Row, N. Y. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Wasbinl:ton, D. C. 

Jtitufifit �tuttitau+ 

Just out. 10,000 cOl,ies 1leW "dition ElllEltSON'S Illustrated Han.1 Dool •• 71) engravings, and 
] 00 page. of vnluable information about SA WS and SA W MILl'� free, on application. II'W" �end your full 
ILdclress on postal card to E1UEltSON, SIUITH & CO., Denv"... ulls, Pu. ______ ______ _ 

ESTABLISHED 18H. 
JOSEPH C. TODD, 

(Formerly of Todd & Rafferty), ENGINlmR and MACHIN-

�:Chi:!�;: SIfe��PE��Y��R, ��fl�'rs?:t�m
Ar�odA�:gf��� 

the celebrated and improved Rawson & Rittinger Hoist-
�yrfi�fi�ngll���\�����.

h ��Afi16�i0J1Ss��&ii��m�tr�u��� 
and price. Adllress 

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

NON.CO.UJlUSTIRLE STEAM JlOIJ,ER AND PIPE 

COVERING 
WITIJ "AliI SPACE" IIlIPRO VEllIENT. 

Saves 10to 20 per cent. CHALMERR RPENC:BJ <Xl. 
}1"oot E 9th Ht. N. Y. : 120'2 N. Zd St .• St. Louis, Mo. 

Niagara 
Steam Pump Works. 

ESTABI,ISIIEIJ 1826. 
CHARLES B. HARDICK, 

N o. 23 .i\.daIHS St r e e t, 
BROOKLYN, N. Y. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insurance 

COMPANY. 

I. B. FRillLII, V. PIIs't. I, •. WoE', Pra't. 
I. B, PIERCE, sec'" 

D R 0 P 
FORGINGS a nd 

SPECIAl, llIACHINERY, 
THE HULL & BELDEN CO., 

Danbury, Conn. 
------------_ .. 

--�---Machines Send [fYI' 

AND 
Illustrated 

Wheels 
Circular, 

We'isspo'J·t, 

Guaranteed. Pa. ---��� .-
- -

GUILD & GARRISON, 
34 to 44 First St., 

Williamstmrgh, N. Y., 
Manufacturers of 

STEAM PUMPS 
for a 11 purposes. 

A��C�l�J{�
lll�:llIJ:�];:SS' 

Ail' ()olnprf��Stn·s. 

------------_. __ ... _----

MEN OF PROGRESS. 
Persons desiring to secure a copy 0 f this lnagnificcnt 

Engraving ean do so at the following greatly relluced 
rates: 

Engl':tving, single copies ............ . ........... $5 00 
}�ngraving and Scn;NTIb'IC AMEltlCAN, one 

year ............ ............................. r oo  
En��}��}}�f.E��t�'l��I��'J;�:':: . .  �������� .��?(110 00 

This huge, rare, and splenni(l STEIU,-PLATE ENGRA V­
lNG, entitle(l "Men of Progl'Pss." is one of the finest 
art-wot'ks of the day, possessing a rare and pf'uuliar 
vallie over ordinary pictures, hy reason of the life-like 
H.ecuraey of the personageR it represents. The scene of 
the picture is laill in the great hall of the Patent Office 
at \V ashingtnn. rrhe grouping is spirited and artistic. 
Among the persons represented are the following emi· 
ncnt lnvcatol's: 

�';;:lj� N 
O
��Koiij,iick: .:. : : : : : ::" �wctri c?ellfe":C�: 

'rHOH. BJ;ANCHAUn., .... : ,I,athe for Irregular l'orms. 
�{[llE\�

l
cT)I%.�?U.

T?�,::.·::.·:.Revoiviiig
Cj'i��'l�:;:::: 

���£�1iifc�0£.�IKt�ts::: ::::: :: ... :: ltfff��% ��ll���: 
HENR Y HUnn1'lN .................. HorRe Shoe Machine. 
JOHN ERICSSON ............. ........ , ..... First Monitor, 
.T AMES BOG A ROUS .................... ' Iron Buildings. 
�7ri¥,�JI c��1�� ...... .' .. ' .. : . .. . , .. ,': :i�iln-�iit�� �:��t����: 
.TOSEPH HFJNRY ........... Electro-M a"lnetic Machines, ISAIAH ,JENNINGS ... ....... . ... � . . . . Friction Matches. 
RICHARD M. HuE ................ Fast Printing Presses, 

The picture, which is three jCf't WnQ and tum feet high, 
forms an fmduring anll f!ei'\irable object for the adorn­
ment of the parlor :Llld library. It Wa..9 engraved by the 
celehrated JOHN SA IlTAIN, from a large painting by 
BCHlTSSELE, anf! all the portraits were taken from life .. Put up in stiff roned paper cases, and sent by mall, 
postftge free, to an parts of the country. The Engrav­
ing formerly sold for $9. Address 

MUNN & CO. , 
37 Park Row New York city. 

��--�-���- ---_ ... -

Pyrometers, ���n��f�ln1ila�i'�tpe
ol BoileT Flues, Super-IIeatect Steam, Oil Stills, &c. 

HENRY W. BUI,KLEY. Sole Manufacturer, 
149 Broadway, New York. 

���-�--�.-�----.. - �---� PERFECT 

NEWSPAPER FILE 
m;::zi*�sc��a�i�p��rs, f.�� 6���e�!��fttI;er���g;�� 
and price �educed. Subscribers to the SOIENTII!'IO AM­
EHICAN and Scn:NTI]'IC Al'I'f1!;RICAN 80 PPLEM��NT can be 
supplied for the low price of $1.50 by m�il, or �1.25 "t �he 
office of this paper. I-leavy board sIdes; InscrIptIOn 
"SCIENTU'IC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 
MUNN & CO., 

Publishers SCIENTIFIC AM ERICAN . 

A. S. CAMERON'S 
PATENT 

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

REDUCED PRICE LIST. 

A. S. CAMEIlON, 
Works, Foot of East 23d St. 

NEW YORK CITY. ----------------------

$ 3 prie,�!�J l�v�loper fi��§J 
press. Larger sizes for large work. 

own I!YLnHng and advertising and 
money. Excellent spare hour amuse­

ment for old or young. Or it can be rrmdo 
'l1lm1e11 rnakin(J lnlRinpss anywhere. Hend 

1f1!�g,!'lli!l1J!;] 3cK:L.�:llyr �rte
()��:t<U�L���!gturers, 

Mf�l"idell, COUll. 

--�---�--�------�----1872, 1873, 1874, 1875, 1876, 
SCIENCE RECORD. 

trtt!�� ��i��:e�h�t rg!e��t�)!pg:Sve�OPiPo�lyp����: 
Persons desiring a condensed history of the most inter­
esting Facts and Discoveries in the Arts, Sciences, and 
Inventions, for the years from 1872 to 1876, will find them 
recorded in the five volumes of the SCIENC:E RECORD , 
now offered at half the oris-inal price. 
u!�:,rin�;�ae1���;���gi��g���iet���\1�e ��;�::ley:�;� 
j:�t�o:r�nlh�:t��f�Jly w��tC�t��& be�t

ec���a ��g���{h��: 
prepared expressly for these Annuals. 
Among the subjects, the following are the most note­

worthy, exhibiting in a condensed form a general ac� 
count of the Progress of the World: 

CHEMIS,!'RY AND METAI,I,URGY, 
MECHANICS AND ENGINEERING 
ETJEC'rHICIT¥> UGHT, HEA'!" SObND, 
TECHNOLOGx, THE USEFUL ARTS, 
BOTANY AND HORTICULTURE, 
AGIUCULTURE, 
RURAL AND HOUSEHOLD ECONOMY 
MATERIA MEDICA, THER APEUTIC�') HYGIENE, 
NATURAL HISTORY AND ZOOLOGx, 
METEOI{OU)GY, TERRESTRIAL PHYSICS, 
GEOGRAPHY, 
x��fl8�6l!yND MINERALOGY, 
BIOGRAPHY 'AND NECROLOGY. 
Each yearly volume contains about6()) octavo pages, 

including a large number of handsome engravings, 
i:3\v�:b�°rri�ft�� ���,�����la�t$l��:�g���eJifg��1t� 
set of five volumes. 

They were published and heretofore sold at $2.50 each, 
or $10 for the set. 
fr2�\�7l¥0 ��¥6�\�in!e:i��d� :����b��l���hiir��e yd

e:te 
of the volume covers the events and discoveries of the 
previous year. Sent bymailon receipt of price. Address 

MUNN 
& �?P[..li"Jt��?J:w York city. 

The fact that this shafting has 75 per cent. greater 
strength. a finer finish, and is truer to gauge, than any 
other in use, renders it undoubtedly the most economical 
We are also the sole manufacturers of the CELEBRATED 
COLLINS'P AT. COUPI.JING, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHI,INS, 

rrry Street, 2d and 3rd A ven ues, Pittsburgh, Pa. 
190 R. (}anal Streeth Chicago, Ill., and Milwaukie, Wis. 

���7 Sto����fiJs ij�����i�!1,�.e:lgs�t�,r ��:s�y 
GEO. PLACE & CO. 121 Chambers St" N. Y. 

Working Models 
ti��r\ierimental

J�w.�ifIINIDi��� <ge����t���\: :0 
EAGLE FOOT LATHES, 

l! 
Improvement in style. Reduction in . � prices April Xlth. Small Engine Lathes 

� � � 

Slide Rests, r:rools, etc. Also �croll and 
Circular Saw Attachments, Hand Plan­
ers, etc. �end for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHAS�] & CO., . ".� !)(j & Dr Liberty St., New York. 

DUC'S IMPROVED 

PATENT ELEVATOR BUCKET, 
FOR BREWER�ro"ls?�BG�if1fEJj'Y:tIill, fkEV A-

These buckets are made of the best char� 
coal stamping iron 1 and are warranted to 
outwear six of the "OLDSTYLE BUCKETS." 
'l11e cost is about the same. Address 

T. F. ROWLAND. Brooklyn, E. D., N. Y. 

-----------�- -----�-TO ROOFERS AND BUII,DERS. 

Irish Fla.x a.nd Hemp Roofing Felt, 
In use fO����Owr.,'i."li���t�e���;. C�����ee or fiat 

rooff'. Fire-proof, durable and economical. �end for 
circular nndj)ric elist toE. H. MARTIN & CO., rOMaiden 
Lane,and9L1berty St. N. Y. P. O. Box 4784. 

© 1877 SCIENTIFIC AMERICAN, INC. 

[JUNE 2, 1877. 

THE TANlr-rE CO., 
STROUDSBURG, P A. 

EMERY WHEELS AND CRINDERS. 
GEO. PLACE, 121 Chambers St., New York Agent. 

ROCK DRILLlNG'MACHINES 
• AND 
. AIR COMPRESSORS. 

MANUFACTURED B'( BURLEICHRoCKORILL C O. 
SEND FOR PAMPHLET, FITCHBURG: ""ASS. 

BUY YOUR BOILER AND PIPE 

COVERING 
direct from the Manufacturers. 

ASBESTOS FEL'I'ING C O., 
FrontSt., near GouVel"neUr, N. Y. 
--�------��---------------------

The HOADLEY ' . 
PORTABLE STEAM ENOl NE. 

WITH AUTO MATI CAL CUT-OfF' REGULATOR' 
AND B Al.ANCE:D VAl.Va. . 

THE BEST;:'�MOST ECONOMICAL ENGINE MADE 
S£NO ,l:':O� C/RC(/LAR. 

TheJ.C.HOADLEYCO. LAWRENCE. MASS. 
STATE WHERE YOU SAW THIS. \ 

Patented ,868-,874. BOLT CUTTERS. n Dies open and clo,. and Bolt 
. It� '

�

- � thrown out automatically. 
- - . One pattern, holds finished bolts 

on centres and threads them with 
greater accuracy and uniformity 
and ten times as fast as a chaser 

.. in a Lathe. Highest award ot 
American Institute, 1869 & 1814. 

Wood & LI �ht Mach Ine Co., Worcester, Mass. 
make all kmds of Iron Working Machinl"ry. Also, Shafting, Pulleys. &c, 

LeCOUNT'S PATENT 
Machinists' Tools. 

REDUCED PRICES. 
Set Iron Dogs, 3-8 to 2 in" $5.00 
" " " 3-8 to 4 in" - 12,00 

H Steel" :1-8 to 2 in., - - - - 6.30 " " " 3-8 to 4 in. _ _ - _ - _ 13,00 
Iron& Steel ClampsjDie Doli's, CI.m�Dog8.Vice Clamf.s, 
Expan8.i'W-�:t�?�o'b�:j;, ���rbfwo:��fg5��'i,�ist 

0 

TO I N \I EN TO R S 

AND MANUfACTURERS 

FOLLOWS & BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri· 
can Goods for Cash, and to act as Sole Wholesale Agents. 

$5 Outflt free. Salary.'{uaranteed. Write at once to 
• EMPIRE NOVELTY CO., 309 Broadway, New York. 

OF THE 

SOIENTIFIO AMERIOAN 
For 1877, 

THE MOST POI'UJ,AR SCIENTH'IC PAPER IN 

TlHJ WORLD. 

THIRTY-SEOOND YEAR. 

VOLUME XXXVI-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announcc 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 thc 
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. 

'1'ERIlIS OF SUBSCRIPTION. 

Onc copy of the SCIENTIFIC AMERICAN will bc sent 
for one year, 52 numbers, POSTAGE PREPAID, to any 
subscriber in the United States or Canada, on receipt of 
three dollars and twenty cents by the publishers. 

One extra copy of thc SCIENTIFIC AMERIOAN will be 
supplied gratis for every club Of jive subscribers at $3.20 
cach; or six copies for $16.50 without cxtra copy. 
Postage free. 

'I'llc Seientitic Anlcrican Snpplelnent. 

A weckly paper, uniforTIt in size with the SCIENTIFIC 

NlmHIoAN, but a distinct publication. It contains work­
ing drawings of engineering works, and elaborate trea­
tises on every branch of Science and Mechanics, by 
emincnt "Titers, at home and abroad. An illustrated 
cover protects thc handsomcly printed sheets. Price, 
$5.00 per annum. Singlc copies 10 cents. 

One CO}J1} Of the SCIENTIFIC AMERICAN and one CO}J1} oj 

the SOIE N'fIFlO AMEHIOAN SUPPLEMENT will be scnt for 
one year, postage prepaid, to any subscriber in the 
United States or Canada, on rcccipt of seven Dollars by 
the publishers. 

The safcst way to rcmit is by Postal.Ordcr, Draft, ot 
Express. MOllcy carcfully placed inside of envelopes, 
securely scaled, and carefully addressed, seldom goes 
astray; but it is at the sendcr's risk. Address all letters 
and make all orders, drafts, etc., payablc to 

MUNN&CO., 
37 PARK ROW, NEW YORK. 

THE " Scip,ntific American" is printed with CRAS. 
ENEU JOHNSON & CO . 's INK. Tenth and Lom· 

bar<l. Sts., Philadelphia, and 59 Gold St., New York. 
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