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Inside Page, each in.erlion - - - 75 cents a line. 
Back Paae, each insertion • • •  $1.00 a line. 

(Abuut eight words to a line.) 
Engravings may head advertisemffits at tke s a me rate 

per" line, by measurement, as the letter press Adver
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

A PLAIN BRACE. A RATCHET BRACE. 
A DRILL BRACE. ALL IN ONE. 

Material, Style. Finish. Durability. in 
all respects this Brace is warranted to be 

·the best in any market. Sent by mail, 
postage paid by us on receipt of $3.00. 
Most Hardware dealers will furnish it at 
the �ame price. MILLERS FALLS CO •• 

No. 74 Chamber St., New York. 

V EN 'l' I L  A T 10 N.-GREAT IMPORT-
ance of ventilation. The vitiation of air that is constant-
� f���a��l!� !��al���S. PIWe�siif��;:st�'i.t?fll��{:�� 
artificial means. Contained in SCIENTIFIC AMEUICAN 
SUPPLEMENT,No.Ii�;}. Price 10 cents. To be h a d  at 
this office and from aJl newsdealers. 

GOLD MEDAL, l' ARIS, 1878. 
BAKER'S 

Broakfast Cocoa. 
Warranted absolutely pu .. 8 

Cocoa, from which the excess of 
Oll has been removed. It has three 
time. the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi
cal, costing les8 than one cent a 
cup. It is delicious, nourishing, 
strengthening, easlJy digested, and 
admirably adapted for invalids as 

as for persons in health. 
Sold by Grocers everywhere. 

W. BAKER & CO., Dorchester, Mass. 

To Business Men. 

Andrews' Office & Bank Desks 
The finest work in the U. S.; kiln 

dried lumber. All work guaranteed. 
OPERA CHAIRS, School Desks, Globes. 

A.H.ADdrews&Co·lt5B'!::�:r.-N��'{!: 

!'HE DINGEE &; CONARD CO'S 
BEAUTIFUL EVER-BLOOMING 

ROSES 
RW: .. �';.f.,*.;'Ila�i.:tl�he'�v�yge��J'E:''{ 
standard sorts, in different sizes and prices to suit a 1 
wants Over 400· choicest varieties to choose from., 
We seDcl strong Pot Roses safely by mail to aU Post 
Offices, purchaser's choice of vaneties, a labe1ed, 

3 TO 12 PLANTS S I. :e�J:nd�!� 
acoordingtovalue. Two:yearBosesbyex�B. Our 
New G uid.!'.> 78 pages} ele�antly illustrated. Free. 
Address THE DIN.;EE & CONARIJ CO., 
Rose Growers, West Grove. Chester Co. Pa. 

UNILA. TERAL HALL UCIN A TIONS.-A 

K".J'I�cPJa�n':'-o1·li;:Ii't
m���, \i:��l�:�f H�'i.����e� 

SCIENTIFIC AMERICAN SUPPL1�Ml!]NT. No. 5�3. Price 
10 cents. '1'0 be had at this ottlce and from all news
dealers. 

RESERVOIRS. 
rrhe only absolutely water-tight reservoirs for towns 

and cities; also aCid-proof reservoirs. Ifor description 
send to T. NEW.:12 .John Street. New York. 

BOSTON SEWAGE WORKS.-A FULL 
description of the systenl, accompanied with a map 
showing the general arrangement, and discharge into 
the harbur. and wi1h 26 engravings. Contained In 
SCIENTIFW AMERICAN SUPPLEMENT. No. 1i24. Price 
10 cents. To be had at this office and from all news
dealers. 

@\�CARY&MOEN� 
STEEL WIRE Ofw.ofSCRIPTION @.icy D 
234 w. 29 ST. EVERY & STEfl SPRINGS. NEWYORK CITY 

THE VACUUM AUTOMATIC BRAKE.-
Full description of the apparatus, illustrated with 10 

The val ue of the SCIENTIFIC A MERICAN as an adver- I ���i.e:"T, 
C��.

t�i��� Fri�;��'���f�� �o
M

:"
R

�,;')rat sg�;; 
tising: medium cannot be overestimated. Its circulation office and from ail newsdealers. �&BEFORE YOU BUY A BICYCLE Of any kind,send stamp to A. w. CUMP, 

Dayton, OhiO, tor large Illustrated I'rice 
List of NEW and SECOND.HAND MACHINES. 

ft Ht>('ond-hand BIOYCLES taken in exchange. 
_ICYCLES Repaired and Nickel Plated. 

The Best in the World. 
We make the Best Packln.o: that can be made regardless 

flci�s�TA��'I:WI1t�'kW.'?y 6::1i
H�g�;\1��iW:; 

��mf�ci':r 'iI��'1��;·nor��::rr.��'::'d 
uJ'L.':,"� � s�:�p-

JElST�:J:lSTS :BFl..C>S •• 

'1 John Street, N. Y. '19 Kilby Street, 80ston. 
13 So. Fonrth :Street, Phila. 

THE IMPROVED 

Rider Hot Air Pnmuin� En�inc 
For City or Country Residences, 

Burns Coal. Wood, or Gas. Safe, Simple' 
Durable. 3,000 in use. Send for 

Illustrated catalogue "A." 

SAYER &: CO" 31 Dey St.. New York. 

LIGHTNING RODS.-DESCRIPTlON OF 

r!c\��g�{,'!,n'fl'r�:etls 
a�tt��d 

d�y 
viN:' 8�8'i;:r\i:gin��: 

With 6 1Igure� Contained in SCIICNTI1>'lC AMERICAN 
Suppu:m:NT, No. 1i\!1i Price 10 cents. To be had at 
this office and from all newsdealers. 
----�-��-----------

COLORS RED AND BROWN, 
r�&r,I¥-���o1itoVW8ll a���:E� �Wf& 
WALLS &C. 'Made of Pure Linseed Oil and highest 
lITades oilron Oxide. Send for Circular. Address 

74 Ck;�ia;!i��l;��\;'york. 
READY ROOFING, fornaw roofs. 

PURE NATURAl, I.U8RICATING OIL 
For Steam Cylinders and for keeping Boilers Clean and 
free from scale. Put up in ten gallon cans, and shipped 
to any address O���\�U1lo{l�lifJks, Franklin, Pa 

is many times greater than that of. any similar journal 
now published. It goes into aU the States and Territo
ries, and i8 read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisenlent in a printed news
paper. He wants circulation. This he has when he 
advertiRes in tbe SCIEN'fIFIC AMERICAN. And do not 
let tbe advertising agent intiuencl".\"ou to substitute 
some other paper fol' tlle SCIENTl]'IU .i\;hbJ:UC' Al'I;, when 
selecting a list of publications in whicb you (ieeide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a 1arger commission 
from the papers having a small circulation th1Ln is aHow
ed on the SCIENTI�'IC AMERICAN. 

RUBBER BEL TINC, PACKINO, HOSE, 
AND ALL OTHER KINDS OF 

R.UBBE.Fl. G-OODS, 
FOR 

MECHANICAL AND MANUFACTURING PURPOSES. 
l!"or rates see top of tirMt column of this page, or ad

dress 
The Largest and Most Exten8ive Mannfactnrel's in America. 

JUUNN & co., I'ubli.hers, THE GUTTA PERCHA AND RUBBER MFG. CO., 
New YOl·k, Chicago, San .Francisco, Toronto. 361 Broadway, New Yorl •• 

It W"dOHlfS' 
*SABo[ES�O'Sl< 
Roofing, Building Felt, 

�team Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 

Samples and Descriptive Price Lists Free. ' 
H W. JOHNS M'F'G CO. , 87 MAIDEN LANE, N. Y. 

17E Randolph St., Chicago; 170 N. 4th St, Philadelphia, 

DOUBLE BOATS.-TWENTY-ONE IL

!y��[��n=�J p�:�e�i�h��u�� �a�fe!�l� gih���l �o� 
nfed no detailed description. Name of patentee and 
date of patent accompanying each diagram. Contained 
h SCIENTIFIC AMERICAN SUPPLlCMENT. No. �3�. 
Rice JO cents. '1'0 be had at this office and from all 
mwsdealers. 

---WDII:. .A.. :»a.A.:EI..:EI.. rs, 
l�rovld ... ce. U. 1. (l'll.rl .. 8t.) Six minutes' walk \Vcstfromstation. 

Urhlinal ,!,lul hll'y Huildel' fl' .be 
HArRIS-CCffLISS ENCINE, 
With IaITis' Pat. Improvements, from 10 to 1)000 H. P 
Sendfor copy Engineer's and Steam User's 

MEW'ual. By oJ. W. Hill, M.E. Price 11.25. )JEl\il'lOl'l'BlaPAPEB. 

PATENTS. 
C���
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�

S
i���:1,g�C �.i����i����l;.��e J,u��: 

amine iJnproveme'lts� and to act as SoJicitors of Patents 
for Inventors. 

In thi.line of bu.ines8 t.hey ha';'e had forty one years" 
experienC.e, and no'" nave unequa1Ald, JaciliUes for t.he 
preparRtIon of Pateu't nrawings . SpeCifications, and tbe 
�::�.

u�n
na3£ !J1S1�������� Jg�nrr��;�

t
�i��8tr�
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f�; ���;!;
e
La���£�;���:l�t��i���:�i:?�Z>i����l� 

on Infringements of PR.tents All busine'i/,8 intrm�ted to 
��:���!gl�n

t��� special car� and promptness, on very 

A pampblet sent free of charge, on application. con-
��n�nfh��\ i�1����sn 

c�������r:t!l!? t�;y�7glf:"t� 
Designs, Patents, Appeals� Relssues� Infringements, A",
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

THE NATIONAL TRANSIT COM-
pany's Pipe IJines for the 'J.1ranRportation of Petroleum 
to the Seaboard, Discoverv of petroleum. Former modes of transportation. The origin of pipe lines. General description of the longest lino iu use. Inustrated with map and profiles. Contained in SCIENTTl!'IC AMiUtlCAN SUPPLli:Mlj;NT. No. 'J,.6. Price 10 cents. To be had at this ofHce and from all newsdealers. 

C:El:.A.:El..TE�'S 
CAS ENeINE. 

Warranted equal to any In 
��'t�r

afI�n 
Es��ffgi:n

a�ft8�:;t 
pactness. Gives an Impulse at 

_ every Revolution. 
==-:- � _� _'_. En.lnes aDd Pumps Combined. 

:�<� Williams & Orton Mf[. Co. 
P. O. Box 148. STERLlNC, ILLS. 

Architects, Contractors, Builders 
Should not fail to examine the merits of 

THE ORMSBY SASH BALANCE. 
IN OLD FRAMES. IN NEW FRAMES. 

We also send,j'reeoj cha'rge, a SynOPS1S of Foreign Pa. 
tent IAtws, shOwing the cost and method of securing A P rf t Sub t·t t f W' ht d C d patents in all the principal countries of the world. I C Be Sl n C or m� s au or s. mTJNN & co., Solicitor. of Patent., ORMSBY SASH HOLDER CO 361 Broadway. New York. • J ., 

BRANCH OFFWES.-No. 622 and 624 F Street, Pa- 92 UTICA STREET, BOSTON, OPPOSITE 
clllc Bllildillg, near 7th Street, Wasbington, D. C. B. '" A. DEPOT. 

, iF I -; I � TIGHT &SLACK BARRELMACH IN[Dy 
� ';�\�":"J /tiLlASPECIALTYGLr'. ') 
-3;,�� JOHN GREENWOOD &'CO " ROCHESTER N.Y 

THERAPEUTICAL EFFECT OF THE 
Internal Administration of Hot Water in the Treat
ment of Nervous niseases.-By Ambrose L. Ranney� 
M.D. Rules for administration. The elfects of the 
:e��1:;or.

Th6g��I��i��:' aC����t�1n��t �at�iEE��� I 
AMERICAN SUPPLE,mNT, No. 46:i. Price 10 cents. To 
be had at this office and from a l l newsdealers. 
fA PAT�NT 

"'- .  JACKET KETTLES, 
Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for VIStS. . , HAND, BURR & CO .• I, 614 and 61H Market ;;t., Philadelphia, Pa. 

EDUCA'l'ION OF THE AMERICAN 

SCIENTIFIC METHOD IN MECHAN-
1cal Engineering.-A lecture by Prof. Coleman Sellers. 
showing what part that systematiC, SCientific method 
�l:,���d 

86�ia\�;cf1����E�����rYA �;������al s<tf��f�: 
MENT, No. ;}�3. Price 10 cents. To be had this office 
and from all newsdealers. -----------------

& 
Columbia BICycles and Tricycles. 
Uetluction in Prices anti Many 

Improvements for 1�6. 

New Spring Catalogne Sent Free. 

The POPE MFG. CO.,597 Walhington St, lloston 
Bl"anchHou.e81 12 Wa'l'ren St., New York; 119 Waba8h A ve., ()hl�aK'o. ---------

THE CONVERSION OF HEAT INTO 
useful work .-A series of intere sting lectures by Wm. 
Anderson, M. Inst. C.E., presenting the modern v iews 
connected with the conversion of heat into useful 
:ri:�,IRn1

a
th"e �lw����J�. Pir'¥t��ri�� ;t°�:cm:,� tion and vibration. HI. Properties of gases and vapors. IV. Transfer of the invisible molecular mlltlon of lieHt, and its change into the coarser and apparent motion of mechanical work. V. How the waste of heat in furnace::; is prevented by the Siemens regenerator. 'l�e prinCiple further Illustrated. Cowper stoves. The gnn as 9, con-

�Ir;e� ���:fngs�Iu,�:{n:�rnn��I���i;o ���t;� 
SUPPLEMENTS, Nos. 498. 499. ;}OO, ,,01, 1i0�, .')03. Price 10 cent.s each. or 60 cents for the series. To De had at this office and from aU neWSdealers. 

© 1886 SCIENTIFIC AMERICAN. INC 

rMAY 15, 1886. 

Tim AM�RI�AN ��LL T�LEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit thE'refor. 

WITHERBY, RUllll & RICHA RDSON. Mannfacturers 
of Patent Wood Working Machinery of every oescrip
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball & Co .. Worcester, MaRS. Send for Catalogue. 

OF THE' 

� dentint "merican 
IWR 1886. 

The lllost Popular Sdentltifl Paper In the World. 
Only $3.20 a Vear, including Postage. Weekly 

�2 Numbers a Year. 

Thill widely cil'CllIated and splendidly Illustrated 
paper is published week1y. Every number contains six .. 
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, ManufHctures, 
Chemlstry,�lectricity Telegrapby.Pbotography, Archi
tecture, Agriculture. Horticulture, NaturaIHistory. 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 })resent it ip an attractive form. avoiding as mu{�h at· 
possible a.bstruse terms. To every intelllgent mind, 
this journal alfords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Sub8cription.-One copy of the SOIEN. 
TIFIC AMERICAN will be sent for 0'IIIl1iear-52 numbers
postage prepaid. to any subSCriber lu the United States 
or Canada, on receipt of three dollar8 and twenty 
cent'" by the publishers; six months, $1.60; three 
months, $1.00. 

Clu bs.-One extra c opy of the SCIENTIFIC AMERI. 
CAN will be supplied gratis for lYIJery club offlvesub8IJf'ibeJrs 
at $3.20 each; additiona1 copies at same proportionate 
rate. 

The safest way to remit Is by Postal Order. Draft, or 
Express Money Order. MODl'y carefully placed inside 
of envelopes, securely sealed, and correct1y addressed, 
seldom goes astray. but is at the sender's risk. Ad. 
dress all letters and make all orders, drafts, etc., pay. 
able to 

�UNN &; CO .• 

361 Broadway New York. 

T:EI: :El 

Scientific American Supplement. 
This Is a separate and distinct publication frolQ 

THIll SCIENTIFIC AMERICAN. but is uniform therewitb 
in Size, every number containing sixteen 1arge pages. 
THE SCIIllNTIFIC AM En1C�O\N SUI'>PLEliENT is pul:Jli.shed 
weekly, ft,nd includes 11 very wide range of contents. It 
presents the most recent papers by eminent writers in 
aU the prinCipal departments of Science and the 
Useful Arts, embraCing Biology, Geology, Mineralogy, 
Natural History, GeOgraphy, A rchreology. AstronoTT 
Chemistry, ElectriCity, Ligbt, Heat, Mechanics' ,ugi
neerlng, Steam 'tnd R " ,way Eng'ireeri�. .J\1ining, 
Ship Butlding+ . "  arine Enginee1'1ng'� J.>liotogruphy, 
Technology, M.anufacturing lndustr1es, Sanitary En
gineering, Agriculture, Horticulture, Domest1c Econo
my, Biog raphy, MediCine, etc. A vas� amount o:f :fresh 

-41nrl ..... "'l ...... Ll ... loc: UHurmatlOn pertaining to these and allied 
subjects is given, the wllOle profusely illustrated with 
engravings. 

The most impGTtant Ert(lineering Works, Mechanisms. 
and Manufactures at home and abroad are represented 
and described in the SUPPI.JEMENT. 

Price for the SUPPL"'MENTfor the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM
EltICAN and one copy of the SUPPL'RMJJ:NT, both matled 
for one year for $7.00. Address and remit by postal 
order. express money order, or check. 

lliUNN & Co •• 361 Broadway, N. Y., 
Publishers SCIENTTF](1 AMERICAN. 

'.r., "'ol·ehrn �u l)�cl'ibel'�.-Under the facilities of 
the Postal Union, the SCIE� Tll'IC AMER1CAN is now sent 
by post direct from New York, with regu1arity, to sub_ 
scribers in Great Britain. India. Australia, and all other 
British colonies j to France, Austria, Belgium, Germany, 
RUSSia, and all other European States; Japan, llraziJ, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countrIes, Canada excepted, 
$4, gola, for SCIENTIFIC AMJ(RICAN, one year; $9, gold, 
for both ScIENTIFIC AMRRICAN ana SUPI'LEMENT for 
one year. This includes pcstllge, which we pay. Remtt 
by posta1 or express money order, or draft to order of 

MUNN & c;O., 361 Broadway, New York. 

PRINTING INKS. 
THE "8cielltific American" is printed with CRAS. 

ENEU JOHNSON & CO. '8 INK. Tenth and Lom. 
hard Sts., Pbila., and 47 Rose St., opp. Duane St" IN. Y. 
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