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C'tT ARD.IOLA'S 

COFFEE & SUGAR MACHINERY 

,['AYLOR'S M'F'G CO., WESTMINSTER, MD., PORTA­
ble and Stationary Engine Builders, etc. Send for Vata. 

(AUGUST I I, 1877. 
�-------

THETANITE CO., 
STROUDSBURG, FA. 

EMERY WHEELS AND CRINDERS. 
GEO. PLACE,l21 Chambers St., New York Agent. 

Inside Pa&'e, each insertion - - - 7':» cents a line. 
Back Palre, each insertion;' - - $1.80 a"line. 
J!)ngravings may head advertisements at the same rate 

Cofl'ee� Malt. Corn, Cocoa, and Grain­
Dryin!r Machine. t:ofl'ee-Hulling' and 
Poilshing Machine... C'ofl'ee-Wa .. hing 
Machine. HeUx Sugar Evaporator. per line, by measurement, as the tetter press. Adver­

tisements must be received at publication qffice as early , St��rMes�r.�Bm�t�[�h��"�R�E£<tA 42
5�MA'� 

�l' !:1 � I �I] \� I �iII��i;��:.;:��� 
PERFUMERY: :=--BY- W. SAUNDEilS, $3 PriE�la�Jt�v�loper.fir��J 
��ea;�:fl��·�t p:ir:iri� i1��rf�ts�ti�lt£a������� i�� to any press. Lar�er sizes for large work. as Priday morning to appear in next issue. ' Street, New York, are Mr. Guardiola's Agents, dnd they 

______ . will give prompt attention to all orders for any of the 
PORTABLE FIRE ESCAPE. above machines. the preparation of the most prominent and po pular Per- f:v�<;t6�� B.���f�'ta�:ht3;����gs�� fumes now on the market. directions for the preparation ment for old or young. Orit can be made and compounding of the ingredients, etc. The Iformuloo money making business anywhere. Send 
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cturors, I Perfumes :-Jockey Club, Moss Rose, White Rose, I l.!: ,;:::, .a. U & I Victoriai Ess. Bouquet, Musk, Patchouly, Millefleur, lllel'iden Conn 

and Lignum Vitre, Braided Linen Ro8e,WhiCh will susFendSOO pe'unds, 
lP. 

THE BEST';�MOST"'ECO'NOMrCAtE'NGINE MADE 
1 �:b�o�:.n§t:pra��t1��1r��d�i�tl�, "���tsM���t ���; ----------------" ' • 

}'rangipanni.\"i3iove Pink
t
Violet, Mignonette. Contained 

in SC[EN'l'I�'IC AMER CAN tiUl'l'LEMENT No .65. 
Price 10 cents. To be had at this Office, and of all News­

dealers. 
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2 

l'lOunds. Price $2.00. Weight, with 
100 feet of rore, 3 pounds. Price $3.00. 
sent by mai , prepaid, on receipt of 
�he prICe. Warranted to �ive per­f_e''ct satisfaction. 'I'o use thIS Escape 
throw the free or lower end of the rwo to the �round, and tie the 
�e: ��� t����Yl:l
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waist and get out oihe WindOW. A 
Blight pull on the rope will unlock it, 
and you run down at any desirable 
�g;��gh

b
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M ILLERS FALLS CO., 
No. 1'4 Chambers St., 

NEW YORK. 
�----------------------� 

1872, 1873, 1874, 1875, 

SCIENCE RECORD. 
tr!t��:v .:;�t�1fu';e�e:t

e 
f��e��h��?.i':s

ve�OPiro�IYp:���: 
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 1875, will find them, 
�'i,�';,'}i!!:t i¥1iYlfh�0��t"l�al

o�rlg.:. SCIENCE RECORD, I 
Every Department of Scfence is treated in these vol- ! 

SEND FOh CIRCUL.AR. 
Th.J.C,HOADLEYCO .• LAWRENCE. MASS. 

STATE WHERE You SAW THIS. 
ESTABLISHED 18H. 

JOSEPH C. TODD. 
(Formerly of Todd & RalfertIl)' ENGINEER and MACHIN-
U�Chi:���: Sfe'i,�PE,;!;���'S, �fl�rs,°:t:.m A�

d��fi�� 
the celebrated and improved Rawson & Rittin�er Hoist-
�Iffii���n�fI ��11���� slee;!fi?o�i°f:8��&�;�

m
�i���1� 

and price. Address 
.t. C. TODD, 

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

GUILD & GARRISON, 
34 to 44 First St., 

Williamsburgh, N. Y., 
Manufacturers of 

STEAM PUUPS 
forall purposes. 

A\'�c��u�:n;'!.'::Ss, 
Ab- Compressors. 

THE BIGELOW 
urnes, and the important discoveries of the several years 

S E .  are not onl faithfully described, but many of the sub-
jects are illustrated with finely executed engravings, team nglne prl:��� f���,;;,g��c1�� f�:��i?"o��� I�re the most note- • 
worthy, exhibiting in a condensed form a general ac- I count of the Progress of the World: BOTH PORTABLE AND STATIONARY CHEMIS TRY AND METALLURGY, ' 

�t�9i}'�6r�t.�fGWr�I�f�gbNn, S�:lf����i��fi.!cf?cura�s..'11,J:ii��lfs��ket. 
TECHNOLOGY, THE USEFUL ARTS, 
191t6;"l�,t.�rfl{oRTICULTURE, H. B. BICELOW &. co., 

New Haven, Conn. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new iilustrated catalogue. 
Lathes, Planers, Dri1ll:l, &0. 

NEW HAVEN llIANUF,\CTURING co., 
Ne_ Haven, Conn. 

Steel Oastings, 
From)( to 10,000 Ibs. weight, true to pattern. An invalu­
able substitute for forgings, or for malleable iron cast� 
ings requirin

e&
eat stren�h. Send for circular and 

i{{9if,�J1 S'l'i�i:ljl:r;l·Jft<J\\i�y,ir:Jff.PtX.Y' 

HARTFORD 

STEAM BOILER 

Inspeotion & Insuranoe 

COMPANY. 
t. 8, fillILll, V. Prus't. J. I, ALLEI, Pm'fl., 

J. n, PmR!:E, SIl',. -------
Working Models 

�'tt��;rrimenta IJ���h$�if,Mit�'lfu 0de:'"�'?'§-t���\r �o 
iirr�thI1.

N
BE\3?gl�.ru>l'Ra��<fr�?�:HYGIENE, 

i\:M¥liitJ'J,�¥.°.rlRIfu���t��SICS, 
li�licttRIND MINERALOGY, 
ASTRONOMY, ROOTS' ROTARY HYDRAULIC ENGINE. 
BIOGRAPHY AND NECROLOGY. 
Each yearly volume contains about 600 octavo pages, I including a larg-e number of handsome engravings. 

�a}�Jlieb��ft�� g::������ia�l$1�2�:��g?�eJi�g:�tSe 
set of four volumes. 
or

Tl/Jelo-;��� ��r.lished and heretofore sold at $2.50 each, 

fr�:;:��lro ���:\�i��;i��d � r�i���b�<j��ihiiN'hh" �e
:{e 

.f the vorume covers the events and discoveries of the 
previous year. Sent by mail on receipt of price. Address 

MUNN & CO. PUBLISHERS. 
__________ 

3_7_p_a_r_k Row, New York City. 

EAGLE F OOT LATHES, 

l! 
Improvement in style. Reduction in 
rices AprU2Oth. Small Engine Lathes 

�lide Rests, Tools. etc. Also Scroll and 
Circular Saw Attachments, Hand Plan­
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 9'7 Libertv St .• New York. 

ORO P FORGINGS and SPECIA MACHINERY THE HULL l'BELDENCO., ' 
Danbury, Conn.. 

DAMPER B EST' AND LEVERS 
REGULATORS GAUGE COCKS. 

MURRILL & KEIZER, 44 HOLLIDA Y ST., BALTIMORE. 

CA VEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

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

FOR 

BLOWING ORGANS 
AND RUNNING 

LIGHT MACHINERY 
OPERATED BY 

HYDRANT PRESSURE. 
GIVES GREATEST USEFUL EFFECT OF WATER. 
IS A POSITIVE PRESSURE ENGINE. 
P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen'l Ag't, 6 Cortlandt St., NEW YORK. 

Machines SendfO'1' 

AND Illustrated 

Wheels 
Circular, 

Weisspot't, 

Guaranteed. PA. 

25 per cent. Discount on Price List of 
erior Wood-Working Machinery 

allow��1�h,�he ch1ir�j:'B�i:)� effective, heavy, strong, 
and economical .  For 

ROCK DRILLING MACHINES 
AND ' 

AIR COMPRESSORS MANUFACTURED BY BURLEIGHROCKDRILL CO. 
�ENfi FOR PAMPHLET. FITCHBUR<iMASS. 

PUNCHING Drop Hammers and Dies, for work-
i'hi'k�

ls
p:�SS 6lf�J;Jlt,f�w:' TURBINE WATER WHEELS.-A RE-PR ESSES. Conn. PORT of the official Tests of Turbine Water Wheels 

TAKE IT EASY. 

Paint"t Roofi!lj\", Steam Pipe and' Boiler Cov­erings, !'Steam .Packing, Sheathin{]s
d. 

Fire, Acid, and 
l:.��={,a�fo='s�p;.j"C��i��;: e��� for Samples, Il­

S,. MAIDEN LANE, NEW YORK • 

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

chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills . Sena for 
catalogue. 

J. T. NOYE & SON, Bnffalo, N. Y. 
THE 

$ titutifit -�mtd,au+ 
The nIost Popular Sdeutifie Paper In the World. 

THIRTY-SECOND YEAR. 
Only $3.20 a Year, inclndinIl"Posta&e. Weekly. 

1)2 Nnmbers a Year. 
This widely circulated and splendidly illustrated 

paper is published weekly. Every number contains six­
teen pages of useful information, and a large number of 
original engravlngs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufacture!!, 
Chemistry, Electricitv, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in THE SCIENTIFIC 
AMERICAN a popular ,.esume of the best scientific in­
formation of the day; and it is the aim of the publishers 
to pre�ent it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal alfords a constant supply of instructive 
reading. [t 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 year-52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three doJJars and twenty 
cen ts by the publishers; Six months, $1.60; three 
months, $1.00. 

Clubs.-One extra copy of THE SfII:ENTIFICAMERI­
CAN will be supplied gratis jo,. every club ojj!vesubscribe,.s 
at $3. 0 each; additional copies at same proportionate 
rate. Postage prepai d. 

ODe copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be ,ent 
for one year, postage prepaid, to any subscriber in the 
United State. or Canada, on receipt of seven dona,.s by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 

sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc., paya ble to 

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

NOTICE TO FOREIGN SUBSCRIBERS. 

In this line of business they have had OVER THIRTY 
YEARS' EXPERIENCE, and nOW have unequnled facilities 
for thc preparation of Patent Drawings, Specifica,;ions, 
and the Prosecution of Applications for Patents in the 
United States, Canad .. , and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Lahels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

Common-Sense Ohai'1's 
and :Rockers. 

made during the Centennial Exhibition of 1876. With 
thirty�one illustrations. Embracing Drawings and De­
scriptions of the Apparatus used for each test. T he 
Instruments employed for determining the Power and 
�t���

t�Ot�� °60�Ct�:C�fo�'olt6!
a
;h���:��a�e���y����� The new Postal Union now o�e�s special facilities for 

the Greatest Efficiency. Table showing the Names of the regular and speedy transmIssIOn Of. the SCIENTIFIC 
the Exhibitors of the several wheels te;ted. Date of AMERICAN direct from the office of publication in New With or Without Reading 'fable. 

For sale by the trade. 1J:anufactured 
each test. Diameter of wheel. Fraction of gate. Y k t b 'b . f '  t i Th bj ' Weight on the Bcale in pounds. Revolutions per minute. I or 0 su scri ers In orelgn coun res. e BU OlnQd 

We send free of charge, on application, a pampJWet 
containing further information ahOilt Patents nnd how 
to procure them; directions concerning Trade Mark., 
Copyrights, Designs, Patents, Appeals, Reismes, In· 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

bl F. A. SINCLAHt, 
Mottville,N. Y. 

Horse�power of wheel. Head on wheel, in feet. Head table exhibits the yearly s'ubscription prices of the 
on weir, in feet. F'low over weir. Head on weir due to SCIENTIFIC AMERICAN and SUPPLEMENT in the principal 
��!1���ie��::'Yi�:3

r
b�f !��h 

w:t�el�
se�Qg�ih��n!'v'f� foreign currenCies, payable in advance: 

Send Stamp for Illustrated Price 
List. 

Every Ohain' Stamped aoo Warranted. 

ALCOTT LATHES, for Broom, Rake and Hoe Han-
dles. _S,-C,l!ILLS, 7�Cl'.amher8 St. N. Y. 

other valuable and interesting particulars. Contained 
in SCIEKTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61. 
10 cts. each. To be had at this office and of all news­
dealers. 

, --�-,.--��������� 

The prices are 
for ohe year's 
subscription, in­
cluding the post· 
age. 

FOR SCIENTIFIC 
AMERICAN. 

FOR 
SUPPLE­MENT. 

SCIENTIFIC AMERICAN 
AND Sup­PLEMENT. 

Fo "eian Patents .-We also send,free'if clwrge, a LeCOU NT'S PAT EN T 
----------- �-�--- ----- ---� 

Synopsis of Foreign Patent Laws, showing the cost and I M nchl-nl-sts' Tools }}�t
[�;';,

.
::::::::::: 

method of securing patents in all the principal coun· AI • -4D .. 
Denmark ......... . 

t· f th Id A . " h Id b . ' REDUCED PRICES. France .... ....... . r�e8 0 ewor. merlcan In�entors. s ou . ear In I S��, Ir�m. Dog'S, 3-8 �o 2 in., ... ... .. ... _ $5.60 German Empire .. 
mInd that, as a general rule, any lDventiOn that IS valu· . "  3-8 to 4 in., _ _ _ - _ _ 12.00 I ana !'1l aped Dialllilnd Carbon' Points, lnd,lspensab1e for' Great Britam .... . 
able to the patentee in this country is worth equally as :: St,�el ',: 3-8 to 2 i.o., -' - - - - 6.30 TrucJng Emery Wheels, Gr;n<ls�ones", H!,rdened st.eel ' Holland ........... . 

3-8 to 4 m., - - - - - - 13.00 anf! Paper Calender Follers, Drlllmg <"i"mng, Mouldml!" Italy .............. . mnch in England and some other foreign conntries. Iron & S�eel Clamps, Die Dogs, Clam�DogS,ViCeClamf.s, I and sawing stone. J. DICKINSON, 64 Nassau St., N. Y. i::��::;;�:: .......... ::::::: 
Five patents-embracing Canadian, English, German, ExpangI\t�:t'ilP�6"uN'%, ���i\,t'ifor��rtPJ6�'i,�18t 0

' ,  
Sweden ...... .... . 

French, and Belgian-will sccure to an inventor the ex. ' WATER SUPPLY FOR TOWNS AND Switzerland ...... . 
Clu 1 I t h' d' PERF EOT VILLAGES . .By CLARENCE DELAFIELD, C.E. A Con-s ve monopo y 0 IS Iscovery among about ONE , -' � cise and Valuable Report, showing the Cost and Merits 

S .  Fl. ..... 9 ........ lB 
Francs . ... 20 . .. .. .. 30 
Kro ..... 15 I ........ 23 
Francs .... 20 ........ 30 
R.M ...... 16 .... ... 25 
Shillinjls .16 ........ u 
H. 1J' ...... 9 .. ...... 14 
Francs .... 20 ........ 30 
Kro .... .. 15 . . ...... 23 
ROub .. ... . 5 .... .... 8 
Kro ...... 1 5  ........ 23 
F'ranc •.... 20 I ..... . .. 30 

........... 20 
........... 46 
........... 35 .... .. ... .46 
• • • • • • • • • • .  3'1 
. .......... 36 
........... 21 
... ...... .46 
........... 35 
..... ...... Il 
. ..... ... 35 
.. ........ .4f 

HUNDRED AND FIFTY MILLIONS of the most intelligent NEWSPAPER FILE 
9f the V.arious Systems-Discusslon of t�e Holly Syste.m, 

' .  Its MerIts and Defects,......The· ReserVOIr System, WIth people lD the world. The facilitIes of business and . Pumps, Cosb and adv.anta
§
es-Resuits obtained and 

steam communication ar� .s!lch that patents can be ob· Th K h P t t F'I f In !,£,�
O
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r
�¥::;"�,:�� 

wined abroad by our CItIzens almost as easily as at mallizlu.?s� and
a
p:" W��s, h �� E�:�

e
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e
f,;:��g��� emble Town Committees to jud8ll for themselves as to 

home. The expense to apply for an En"lish patent is and price reduced. �ubscribers to the ScIENTIFIC AM- the system best suited for the!r wants-The Be�t Sources 

Th1l"best way." remit is by Posta! o..de,·. Make the 
order payable to �IU''',)! & 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. 

M ERIC AX and SCIRNTIFIC A:'-'lEHICAX SUPPLEMF.NT can be of Water SUl?ply-Water-Bearing Rocks-ArteSIan Wells, $75; Gerrr an, $100; French, $100; BelgIan, $100; Cana- supplied for the low price of �1.50 by mail, or $1.25 at the their feasibllity, excellence, and Cost of boring-Im-
dian, $30. Address 8�3�E� T
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MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

New York. 
MUNN & CO., 37 Park Row, New York city, eVl���!'s� who wishes to preserve the paper. �t:'�:l��', �gfn\�w

�rc.
in

§}��:ft!,�
y��n����bOai,'dnw�1�� 

Solicitor3 of Patents, and Publishers of the SCIENTIFIC j MUNN & CO Rates for supply of 1000 Buildings. Price, 10 cents. Con_ THE "Scientific Amerdcan' is prmted WIth CHAt!. 
AMERICAN, :PUblishers ScI��TIFtc AMERICAN. t�i
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