
Inside Pal[e, each in�el·tion - - -·75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 
Flngravings may head adwrtisements at. the same rate 

piJI" line, by measurement, as the tetter press. Adver

tisemiJnts must be received at publication qjfice as early 
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PUNCHING Drop Hammers and Dies, for work-
�.h�'ilrtsp:iss aP.M�J�fg,.:. PRESSES, Conn. 

TAKE IT EASY. 
Common-Sense Chairs 

and Rockers. 
With or Without Reading Table. 

For sale by the trade. Manufactured 
by F. A. SINCLAIR, 

Mottville, N. Y. 
Stamp for lllustrated Price 

List . 
Every Ohair Stamped ana Warranted. 

1872, 1873, 1874, 1875, 1876, 

SCIENCE RECORD. 

E AGLE FOOT LATHE S, 

11 
Improvement in style. Reduction in 
��:s

R��i�� rg;�is�;,'i�� l=�t��d 
Circular Saw Attachments, Hand Planers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 91 Liberty St., New York. 

CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica
tion of the SCIENTIFIO AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THlRTY 
YEARS' EXPERlENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and tbe Prosecution of Applications for Patents in the 
United States, Canada, andForeignCountries. Messrs. 
Munn & Co. also attend t o  the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals , Reissues, In
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreiun Patents.-We also send,free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all tbe principal coun
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu
able to the patentee in this country is worth equally as 
much in England and some other foreign coilntries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex
clusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY M ILLIONS of the most intelligent 
peoplQ in the world. The facilities of business and 
steam communication are such that patents can be ob
t,lined abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; BelgIan, $100; Cana
dian, $50. Addrese 

MUNN & CO., 37Park Row, New York city, 
Solicitors of Patents, and Yublishers of the SOIENTIFIO 

AMERICAN. 

C'tT AltDIOLA'S 
COFFEE & SUGAR MACHINERY 
CoW"", 'llBalt. Corn, Cocoa, �nd Grain· D.-yinl!.' Machinc. (,'oWee·Hnlling and 

POlishing MachinC>l. (:oWee-Wa"hlng Machine. HeUx Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO., 42 Cedar 

Street, Messrs.llJUNOZ & EISPRIELLA, 5 2 Pine 
Street, New York, are Mr. Guardio]a's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. . 

The H 0 A 0 LEV 
. 

PORTABLE STEAM ENGINE. 
WITHAUTOMATICAL CUT-OFF REGULATOR 

AND BALANCED VAL\! fl. 
THE BEST;:�MOSV ECONOMICAL ENGINE MADE 

SEND Fon C/RCVL.AR, 
Th.J.C.HOADLEY CO. LAWRENCE. MASS. 

STATE WHERE YOU SAW TH I 5, ':. - , , . 

GUILD & GARRISON, 
34 to 44 Fi rst St., 

Williamsburgh, N. Y., 
Manufacturers of 

STEAM PUMPS 
for all purposes. A\'�C:l�:;:If;':n:':t�Ss, 

Air Compressors. 

TAYJ,OR'S M'F'G co., WESTMINSTER, MD. PORTA
ble and Stationary Engine Builders, etc. Send for Cata. 

�11'·' lj I WI) �� I �j'r�!E;:l����c��� 
...: ___ ,_ .. ___ . ___ JJ Easthampton, Mass. 

Working Models 
tr��it:erimenta��;��MlN��"6\ 'ge����'t��?� :0 

PERFUMERY. - BY W. SAUNDERS, 

:��:ffg��t;:::!� llJ�ir�:s,:i�ltKa�'i:'��': i� 
the preparation of the most prominent and popular Per
fumes now on the market, directions forthe preparation 
and compounding of the ingredients, etc. The Formulre 
�:�1u��:�-J�cfea:e &��,p

rUo��at��s�f �ti�ll���e� 
VictOriaj Ess. Bouquet, Muskl Patchouly, Millefieur, 
����lse�n§t:p����tr!��6�d� I�B�, VJ�\:tsM'J:�t ���; 
Frangipanni ... :]'ove Pink, Violet, Mignonette. Contained 
in SCLEN'l'IJrIC AMERICAN �UPPLEMENT No .65. 
Price 10 cents. To be h a d a t this Office, and of all News
dealers. 

LIVE DEER WANTED. 
A number of live deer wanted by a gentleman starting 

a park. Address, giving price, age, and sex, M. N. H ., 
P. O. Box 773,N .  Y. City. . .... � 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS, . 
MANUFACTURED BY BURlEICHROCKORILL CO. 
SENI}:fOR PAMPHLET. FITCHBURG. MASS. 

MACHINISTS' TOOLS. 

THE BIGELOW 

Steam Engine. 
BOTH PORTABLE AND STATIONARY. Sendfor �eE:iif:'Pr��X����g�t. TTERNS. 

S�J' f����r..�fv!CffcuP!r�'f.j;i�� fi'��ket. La thes, Planers, Drill B, &0. 
H B BICELOW R. CO 

NEW HAVEN MANUFAC'I'URING co., 
• • UL. , Neur Uavell, Conn. 

Mill Ston:;�;daC�;ncMi"�. Steel Castings, 
"\'I' e m,,;ke Burr l!;l1lls!ones" Portable Mills, Smut Ma.. From U to. 10,000 Ibs. weight, true to pattern. An invalu

chInes, I ackers, MIll Picks, Water Wheels, Pulleys, and able substItute for forgmgs, or for malleable iron cast-�t!r�e�peciaJlY adapted to Flour Mills. Send for i'if�e w�e��n6H¥�\;l'trt\'J1llf�L ;SX�%{ffa. '6g'�il�'td 
J. T. NOYE & SON, Buffalo, N. Y. :\\lVELINA i"iTREET, PHILADELPHIA, I'A. ' 

"OFFICE OFDJCXINSON' BEOS. •• RIDGEWAY, ELIC Co., PA., May 28th, 1817. 
fl1\fessr�. EMERSON, SMITH & Co. GENTS: We have been through four winters iu frozen hemlock, cutting 20,000 feet 

of lumber per day with your Patent Planer Saw, averaging 75,000 feet with each set of 40 hits." 

sonFH!�I��� �����:.���s
e, 

s
te"n��ll�'il�lj,��d�r:li�W� M�;elte���r';I:II��r�>!?r ��:�; 

name size and style of saw used. 

Send/oO' 

.AND III ustrated 

Wheels 
Circular, 

'WeisspoTt, 

Guaranteed. PA. 
ON THE PROGRESS OF AERONAUTICS. 
An essay read before the Aeronautical Society of Great Britain. By Frederick W .  Brearey, Secretary of the As-
ti!f���g�'u�s

u�Ii�1 ��sln;:��¥�a����r
ba��i��� 

ing mechanical propelling attachments. The required 
di;rnensions and best forms for balloons with propelling 
machiner,Y. Calculations of the power exerted by birds 
in travelling through the air, and their methods of ac
tion. Calculations of the mechanical requisites for sue-
gy:��1 ���� n�fit�\lg�n 

a�A�&c����\'��Ml���e� 
fi��t¥�r�h��:'�t;H�0�r;.tlS�:::i��1�i ttt�lsngtt:e 
�?i'�������r.r:��� �or J::!if!";l:,"cI f,i;!��s��'i,���� 
tion and dimensions of �O"ys" steam Aerial Locomotive, 
with an account of its practlCaltrialat the Crystal Palace 
Description of Moys' remarkable selfliftinl!" steam en-
f�Ifit�g �g�s?���e d���Jig:s�ra��;i:t��\�tf�� 
lifting fans, etc. Contained in SCIENTIFIC AMERICAN 
SUPPI,>OM"NT No . 50. Price 10 cents. To be had at this 
office and of News Dealers. 

JENNINGS' DESIGNS. Tools of all 
kinds, Screws, Brads, Hinges, &c. Send 8tamp tor Illu8trated Catalogue. l'he Trade 8Upplied. Mention tbis'paper. 

Jennings & Co., 75 Ful ton St., N. Y. 
Saw Blades,lOc. per dozen. Free by mail. 

CONCRETE AS A BIDLDING MATERIAL.-A 
lecture delivered before the Royal Institue of Ar

chitects, London, by A. Payne, with discussion of the 
subject by prominent architects. This lecture and 
the extended discussions of the subject are contained 
in SUI'PLEMENT Nos. 26 and 34. Price, 10 'cents 
each. They present a large amount of valuable infor
mation, upon Concrete bUIlding, In concise form. 

PERFECT 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers 

magazines, and pamphlets, bas been recently improved 
and price reduced. Subscribers to the" SCIENTIFIC AM
ERICAN and ScIENTIFIC AMERICAN SUPPLEMENT can be 
�J'!i�1 f8ii!h�ig:; Priffe��1.���k n:�l

e�� ��':J;ttg� 
;:e%E

o�'r:l� wt::;mC�;n!� tfel�ap:�cessary for 
Address 

HARTFORD 

STEAM BOILER 
Inspection & InsUl'anc6 

COMPANY. 
t. B. FRillLII, v. Pns't. 1.1. ALLEJ, PnI'L 

I, D, PIEllCE. S81:'J. 
:B:OR SALE, AT GREAT BARGAINS, 
One 18x36 Todd & Rafferty Engine, with 14 ft. band 
wheel,26 in. face; built in sections; weight. 14,000 lbs.; 
8 in. hammered iron shaft, 10 ft. long; Judson governGr 
,complete. One 14x18, heavy andstroWl", suitable for saw 
���r�rl C���l�t��' 41�o�aonn� �8i�; 1��. 8�� ���e7�fl; 
S�b��b'lf.�g�����y "Jlr��f, ���¥�;�I�S'at A�%�r� 
Paterson, N. J. 

LOCOMOTIVE ENGINEERING.-THE 
most recent and best examples of Locomotive Construc
tion, with scale drawings, tables of prinCipal dimensionl'l"general description", etc" are,given in the SCIEN
TIE'Ie AMERICAN SUrPL,"MENT. The following 
may be had at this Office, or ordered through any News
dealer. Sent by mail prepaid. Please order by the 
numbers here given. 

Express LocomobiJves of the London C],atham and 
Dover R. R. Tauk Locomotives. With Specifications, 
Dimensions, Particulars and three Engravings. Supple
ment No. 23. 10 cents. 

Locomotives at the Centennial. A series of Eighteen 
Outline lllustrations, showing the Principal Locomotives exhibited at the Centennial, with their measures, and a 
t��::ec;ft m�u§�1 1fi�:���?ns of each locomotive. SuP-

v:fo��-!\tli���!�V:e;:L8���,�ai��felgl�����I��t 
I>WJ'��e�a�e =t�,J2h c'£'';''�ti ve, with one page Of 
e�,;�';!.�rVe.. �ng:e:��t!1 irw}illl���y at Crewe, Eng. 
Two engravings. Supplement 44. 10 cents. LocomoUve Passonge;r Ellilines oj Midland RailiWay, with table of dimensions. Three engravings. Supplement 
No. 27. 10 cents. The same number contains report 
of valuable information given before the Master 
Mechanics' Association, concernlng Locomotives and 
Locomotive improvements. 

N a1row Gauqe Locomotives, Indian State Railways, en-
gr�����v���:=Ve ��E�:�e�t�t ¥r�Wt�o��t� 
Co. Four e:qgravings to scale, dimensions, etc. Supple
ment No. 54. 10 cents. 

New Road Locomotive , by Marshall Sons & Co. General 
description and one engraving. Supplement No. 56. 
10 cents. 
wft: f�t��g�:'t';,':l"�f.;s

GJr��t":�r,?tn���'j�t mi�����iiV�foFI�����a�ie�t.�t\��d on Russian 

THE, T ANITE CO., 
STROUDSBURG, PA. 

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

FIFTY SYRUP RECIPES; FOR HOUSE-
HOLD purposes, Mineral Waters, etc., to wit: Simple Syrup, (2) Lemon Syrup, Mulberry Syrup, Vanilla Syrup, 
Vanilla Cream Syrup, (2) Cream SYrup, Ginger Syrap, 
Orange Syrup, (2) Pineapple Syrup, Nectar Syrup, Sher
bet Srrup, Grape Syrup, Banana Syrup, (2) Coffee Syrup, 
Wild Cherry Syrup, Wintergreen Syrup, (2) Sarsaparilla 
Syrup, Maple SyrUp, (2) Chocolate SITUP, Coffee Cream 
�lJi��'s

A�b���sfc������:e�y CJ�� �l:��h:rl; 
Syrup, '�) �aSPberry Syrup, Peach Syrup, Blackberry Syrup ,  Oi'geat Syrup, catawba Syrup, Milk Punch Syrup, Champ�ne S�rup, Sherry Cobbler Syrup, Excelsior 
�!i'd�nb:�cJSylu�P,o����ntF7���'l;����:��� 
Syrup. How to make Syrups Frothy. 

Colognes for the Sick Room, by GEO. LEI S. With recipes for the production of preparations that serve as 
pleasing perfumes, deodorizers, and cosmetic lotions. 
All the above are contained in SCIENTIFIC AMERICAN 
SUPPLEMENT No. 77. Price 10 cents. To be had at this 
office and of all newsdealers. 

eli���!S8t�:1':.fiV';c�I��:" ��B.��d;:eoil�U?�rid 
Waterprooj Ooatings, Oemen� etc. Send for Sample.;>Il
lustrated catalogues, Price .Lists, etc. 
S'- MAIDEN LANE, NEW YORK. 

DROP FORGINGS and 
TH��uCltl' BWL\SlkfJ�RY, 

Danbury, Conn. 

DAMPER BE ST AND LEVERS 
REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, 44 HOLLI DAY ST., B ALTIMORE 
THE· 

The Most Popular Sdeutific Paper in the World. 

THIRTY.SECOND YEAR. 
Only $3.20 a Year, including Postage. Weekly. 

1i2 Numbers a Year. 
This widely circulated and splendidly illustrated 

paper is published weekly. Every nU1Jlber contains six
teen pages of useful information, and a large number of 
Original engraVIngs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mecbanics,Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in THE ScIENTIFIC 
AMERICAN a popular resume of the best scientific in
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. . 

Terms of Subscription.-One copy of THE SCIEN
TIFIC AMERICAN will be sent for one. ye ar -52 numbers
postage prepaid, to any subscriber in tbe United States 
or Canada, on receipt of three dolIar8 and twenty 
cents by the publishers; six months, $1.60; three 

months, $1.00. 
Clubs.-One extra copy of THESCIENTIFICAMERI

CAN will be supplied gratis joreveryclub ojjlvesuhscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of THE SCIENTIFIC AMERICAN and one COpy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or canada, on receipt of seven dollars by 
the publishers. 
. The safest way to remit is by Postal Order, Draft, or 

Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc., payable to 

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

NOTICE TO FOREIGN SfBSCRIBERS. 

The new Postal Union now offers special facUities for 
the �egular and speedy transmission of the SCIENTIFIC 
AMERICAN direct from the Office of publication in New 
York to su,bscribers in foreign countries. The subjoined 
table exhibits the yearly subscription prices of the 
ScIENTIFICAMERIcANand SUPPLEMENT in the principal 
foreign currencies, payable in advance: 

The prices are 
for one year's 
subscription, in
cluding the post

FOR 
SCIENTIFIC 
AMERICAN. 

FOR 
SUPPLE

MENT. 

SCIENTIFIC 
AMERICAN 
AND Sup
PLEMENT. age. ----- ,--�-- --- 1----

Austria .......... .. S. Fl ...... 9 
Francs .... 2O 
Kro ...... ]5 

Belgium .......... . 
Denmark ......... . France .... ....... . Francs .... 2O 

R.M ...... 16 Shillinj.'s .16 
German Empire .. 
Great Britain .... . 
Holland ........... . H. !J' ...... 9 

Francs .... 20 
Kro ...... 15 
Roub ...... 5 ���:(:::.::::::: 

Sweden ...... .... . Kro ...... 15 
Switzerland ...... . Francs .... 20 

........ 13 

... .... 30 

........ 23 

.. , ..... 30 

.... ... 25 

.. ...... 24 

........ 14 

........ 30 

........ 23 

........ 8 
: ....... 23 
...: .... 30 

.. ......... 20 ........... 46 
........... 35 
.... ...... 46 
........... 37 
.... ....... 36 
........... 2 1  
.. ........ .46 
.., ........ 35 
........... 11 
.. .... , .... 35 
........... 46 

The best way to remit is by Posta! OrilN, Make the 
order payable to MUNN & CO .. New York, United States, 
and forward the order to us with the name of the sender 
and the address to which the paper is to be mailed. 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

New York. 

MUNN & CO" 
Railways. With description and five iUustrations. Sup
plement No.63. 10 cents. 
e::�;:n�s."ll�:p=';t���n 70'�n�llway. TH E  "Scientific AmeI1lcan" 18 printed with CHAR 
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