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tUMide I'a"e. eaeh insertioD � - � ? Ii ee1lta a liue. Jack' I'alre ",aeb inse ... ton - • - 81.00 a I1ne. 
Tbe above are cbarges per agate lme-about eight words per line. 'Pbis notiCe shows the width of the line, 

and is set in agate type. Engravings may head adver. tlsements at tlie same rate per agate line, by measure
I¥nt, as the letter press. Advertisements mUllt be 
received at publication olllce NI early as Thursday morn
Ing to appear In next Issue. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes Into all the States and Territories, and is read In all the principal Ilbrarles and reading rooms of the world. A bUlllness tnan wants something 
:ao;:r�h�:O :::�i�i:�Ii�l�:.me��i�nh� llf:t�\��W�; 
advertises In the SCIENTIFIC AMERICAN. And do not 
!���h;tl�:i��g:�nfor�:���:�I� ���Ciu:,8t;::� 
selecting a list of publications in WIllen you decide It is 
for tour interest to advertise., This i8 frequently done, 
�mhtt�e::��:all:!:l:t� S::��ffe;�c�l��r�:���t!7t�� 
ed on tbe SCIENTIFIC AMERICAN. 

For rates see top of flnt column of this p8ge, or ad
dress MUNN & CO., Publishers, 

361 Brondway, New York. 

TruI BOOp DriTiDg. 

BAIIEL, lEI, 
Hogshead, 

.AND 
STAVE :MACHINERY. 

Over IiO varieties ·manufactured bT 
E. a. B. Holmes, 

BUFFALO, N;V. 

Mention this paper_ . ___________ -
.COMPRESSED AIR FOR �f'RA.MWA YS. 
.-A paper by Normanselfe,t\lscosslng the comparstlve 
:e.r:����J'::sror :�����Ig�=:.oJ: �e:,�:� 
TlJ'IC AJIlE"IC4N· S1J'\'"PLBMIINT No.· lili3 . . . Price 10 
cents. To be ha4 atthls olllceand from all newsdealers. 

. FmBANDW ... TItI\·PBooJ' BlJILDtNG Fu,T, J'mE-l'ROOF PAINTS, STEAK P ... O&DIG8. BoILP 
CoVEBlNGS. ETC. 

8atIlples .and descrl pti ve Prico List free by mall. 
..a. 'W. :OllNlI K'F'G CO., 87 KAmEN LANE, N. Y. 

leOriail81.�.1JtMDPatiill ! IB A1£1l�IJW.TELDPBU; ��. 
CALLED THESTANDARn-��\��e:;:c=p��Ch 

. 95 MILK ST BOSTON, MASS. Accept 1\0 pacldng 88' JENKINS PACKING lHIless 
stamped with our" Trade Mark." . . " {Tl .J ... Street, N. Y. 
JENKINS BROS. lrS!�::::":t� 

54 Dear"PR st.. � 

PHOTOCRAPHIC PRINTS OF MACHINElty 
ON PERMANENT BROMIDa PAPEIt 

w�\r: all J.�� lIn:t f��lo�!\,g: ::eadoJ'Dt�:r��; 
from the ( rI� negatlve,8Ild are ,usf the thing for 
illustrations 'bf'--;"acblnery, belnl( approached only by 
the finest steel engravings, which they resemble. With 
our new Automatic Prlntinl( Machine, we re enabled 
to make these beautiful prints at a price that will allow 
of their being used in quantity for the3)urpose of illus
tration. Correspondence solicited. EnlnrKementa 
from original negatives to � size. Send for terms. The EaatlDan Dry ate Y:C:!!:':;0N'. Y. 

BEST and mOllt RELI. BLE for swift running. 
tlbas. A. SehlfJreD A; tlo. Ferry St., New York. 416 Arch St. Phlla. 

86 Federal St., Boston. 

TELESCOPIC OBJECTIVES AND MIR
�1: 1�eg,r:;J:u:����t��iIi!{,r�'l..r::�0� 
employed In the construction of tele800plo ob,ectlves, 
prefaced with a short history of tbe manufaCture of 
glass. Contatned In SCIENTIJ'IO AMlI:RICAN SUP.l'LII:
MENTS, Nos.1i4�and 1S49. Price, 10 cent. each. To be obtained at tbls olllce or from any newlldeaIar. 

T� MAlUr�TUPJ11, PATEITEEI 
�a ��lru�T�al. 

Estimates will be given and contraCt. made by the 
Household Sewing Machine Co. for the Dianufacture of 
machinists' tools of any descrlp1ion. Win manufacture. 
under contract patented speclaltie .. 

We are also prepared to do Japanning and Plating in 
large or small orders. Corresponclence solicited. Ad-
dress 

Household Se"Wing Machine Co., 
PrOvidence, R. 1. 

THE · INVENTION OF MACHlNES.
��g�r6e�n��:��':'sPJ����nfrewr:;i��� macblnes, and showlnl( what steps have aIread been taken In· this direction. Contained In SCIIONTU'IC 
AMERICAN SUPP';Jl:MlI:NT. No.· M�. Price 10 cents. 
To be bad at this ofllce and from ... 11 newsdealers. 

� PATE1!IIT 
. JACKET ItETTLE., 

PlaIn or Porcelain LIned. Teate4 to 100 lb. 
pressure. Send fOr List .. 

HAND, BURR" CO . 
614 and 616 Market St., PhUadelphla. Pa. 

THE GREAT AQUEDUCT OF NEW 
Vork Clty.-Lengtby and very complete account 01 the great aqueduct IIOW being built by tbe City of New York, to Increase Its water supply. Wltb 6 engravings. Con
tained In SCIENTIII'IC AMERICAN SUPPLEMENT, No. IS ISS and IStlll. Price 10 cents each. To be had at tbls 
olllce and from all newlldeaIers. 

I .,, ' I 11�HT&\lA\)�8ARRtLMA�,HI�JFpr 
,, / A "FEvIAL, ' ' - - �Ch�� JRCENWOOO &' _' 

R\ .. /l .... H r ::.  th N Y 

A SYNOPSIS OF ALL, THE KN OWN 
Aruesthetics, with their physical and physiological properties, and anlllsthetic value. By B. W. Richardson. M.D. Contained In SCIENTJII'IC AMERICAN SUPPLII· 

::S�i �gl'a g�� �� tJ! ar.����.:=-eacb. To be 

ROSE POLYTECHNIC INSTITUTE, 
TERRE HAUTE, IND. I A Scho% f Enll/neerlnll. 
W.11 endowed, well equipped departmen s of MecIa. 
:��al:i'���.il ��t����
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For Catalogue, address T. C. �NDENHALL, Pree. 

THE ARC ELECTRIC LlGHT.-A RE-
cent address before the New York Eleetric Lla:bt Association by Leo Daft, giving a brief review of tlie history of eleetrlc II

.
KbtlDg, shoWiug what It has accomplished 

in the past. and wbat are Its futnre posslblllties. Hedges' Electric Lamps. DescrlJ>tlon 01 a verT curious 
form ofeleetrlc reg1!lators exhibited attbeParl8EI8Ctrl
cal :E%hlbltlon. by Mr. KellIngworth Hedges. Wltb 4 
cots. Both of these paper. are contained In SClENTIII'Io 
AKERICAN SUPPLBMENT. No. 311S. Prloe lOoenta. To 
be had at this olllce IUld from all new8de&l1ll"ll. 

EPPS , s 
CRATEFUL-COMF'ORTINC. 

COCOA 

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 el;\Ch 
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 therefor. 

-THE-

Scimtile llmutClll 
Butldlllgld.!1!oa, 

THE SCIENTIFIC AMERICAN ARCHI
TECTS' AND BUILDERS' EDITION is issued 
monthly. $2.50 a year. Single copies, 25 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegantplateB in colm'B. 
and with fine engravings; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
SUbjects • 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
modera.te cost as well as the more expen
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fres)i an(t �useful suggestions. AU who 
contemplate �uilding or improving homes 
or erecting struetnre8 of any kind, have 
before them in this work an almost e1Id
leIS Beriu of the latest and b&t ecampltB from 
which to make selections, thus savirig 
time and money. 

ON STEAM BOILERS.-A LECTURE 

M.!. :e�et:oI1:��vi��e�.;�s��c�;g�e�,ft::;��.:'0:�:nt. 
DHrerent types of boilers. Material, Methods of .!lvetlllJl, 
Fractures Boller explosions. Contained in SCI1IlNTIFIC 
AMERICAN SUPPJ.EMENT, No, 1i33. Price 10 cent&. 
To be had at tbi. olllce anlt from all newsdealer •. 

Many other subjects, including Sewer
age, Piping, Lighting, Wanning, Venti
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex
tensive . Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have won for it 
the Largest Circulation of any Archi-

PATENTS. 

B!0DEL and IdsendforCircDlars• 
t ' .. fRlm11 . .• _ . . . "It.; , 

W4'Wi!llK-A - .  ," " ; Vft IJRIAl.n.� .. '. .�.j . #;j · t . 
CAPILLARY ATTRAO'rrOAi4N IN-tereBtinll: paper by William 'l'hOIllllO_; .�g the 
question whetiler tbe attraetio/l lJetllNMI.rl"'T particle 
of matter in one bOdy and any JoartklI8 ·of matter in 
another _tlnnes to vIU"Y inverMrT. H�e .quare of the 
distance. when tbe distance between'.'ll_rest points 
of the two bodies Is diminished b,. vanons degrees. 
With SO figures. Contained In 8cIBIJ'l.'A'lC AilBltICAN 
SUPPLEMII:"T. �os.1i6� and li83. PrI0911)cents eacb. 
To be bad at tDlll oIlIee and frQlJl all l)e�flMfIrs. 

1����i��i�1 �1C�ltlectUl'lLl publication iri the world. Sold 

� ����!� by all newsdealerB. 

QOLD ][EDAL, P ARIB. 18'1& 
"BAKER'S 

BraBkfast Cocoa. 
HUliN & 00., PubHshers, 

361 Broadway, New York. 

Building Plans and Specifications. 
Warranted alt80lutely pt68 

C_, from which t.heex_of In connection:with the publication of 
011 haa.l>eflD removed. Ithaathru the BUILDING EDITION of the SCIENTIFIC '""" the .wengtlJ. of Cocoa �ed M With $arch, ArroWl'OOt orBllpr, AMERICAN, Messrs. unn & Co. furnish 
and Istberefore far more econoJl)l. Plans and Specifications for Bui ldings of 
cal, flOlling lelt lAma 9fU ·cad a every kind, including Public· BUildings, cup. . It Is deI1clous, nourishing, Ch h S h 1 St D 11' strengthening, easily digested, and urc es, 6 00 s, ores, we mgs, 
admlraillyadapted for lnvaHds JIll Carriage Houses, Barns, etc. In this 

88 for persons In health. work they are assisted by able and ex-.......... SOld bJ Grocers eftl'JWhere. perienced architects. 
, Bl1rna o. CO Dollnllpl'tBf Una" Those who contemplate building, or 

MESSRS. MUNN & CO., In connection with the puNI- • nan II I, rtiJluo , IlIDilI 
catlon vf the SCIENTIFIC AMERICAN, continue to ex- . who wish to . alter, improve, extend, or &wine improvements. and to act as Solicitors of Patents AIR, PURIFICATION OF. - BY D. add to existing buildings, whether �ings, 

In thi. line of busine •• t.hey have ba.d !O!1!1-...... . ��theltir·otthe4
.
l1$tor . I . . "" ew "4 • rurue.. a HI 8 Ipers porches, bay windows, or attic roQtns, are 

fOrlnvflntors. . PrhIfIi."D. An exJl8iobnental .t�= .JI N ",,·t I f V I ·bl P , 
�o. and now have untqUaled f...,iUUq tor Be- 8DDJ>I'l_u.l)_}I1"O� ,.I\roIr. fe'tlIr� 1IiII4 otIIAt "0 . 
prepar"tlOn of Patent Drawings, Spl!\;llIcation.,.and til,! tnf8i!tlOua � -1 IDUIitl'atloJi.· �fn�. oontalned In 8oJ:1IR'J!I1'lC AJ(JlkICAN 8UPPLmlBNT. Mnt invited to communie&t.e with the DD.der-prosecution of Applications for Patente In. tobe Unitelt T1I'IC AllllBIOAN StrPPI>_II:I!.� ){jj. 3 • PrIce 10 tNoo! c�to any addrese. . 
States, Canada. and Foreign Countries. Me .. rs Munn & �. TQ·behad at this olllce a:1Q from .1l1lew8dealers. MUNN '" CO., an Broad_y. NY signed. Our work extends to all parts of �; �����t'.a,�Ys�h:����:��������:i.:�"Q;d'�A: ---------------------'---------;-:----------- the country. Estimates, plans, and 

=!ii�!E:r���.;l�':,�e ��b;:�:::';:n�'!��:e:e� RICE AUTOMATIC CUT -OFF ENGINE. drawings promptly prepared. Terms 
moderate.· Address 

�lW1�f�':aii':' .:'60��
aI>'i.'ie�rs a!'�W�.;!?ro c�: SelI-Oonta'netJ. 86nflU1J6 G�. 

cnre them; directions concerning Labels; Copyttgtts. " B-.---.-� . _ ..... ....... _" .... . ,,-.... d. MUNN & CO., Designs�Patent8, Appeals. Rnl8sues, Infringements, A.... -- "' -..... -... , • .....,.....,-��s, Rejected Cases, llints on tbe Sale of Pa-
. StGUotkJr.,· OUer. .. .. Bconomt/. 361 Broadway, New York. 

We also send, fruo! dIaf'ge, a SynopsIs of Foreign Pa
tent' La_. showing the coot and· method of· oeenrtnJl 
patentsln all the principal countries of tbe world. 

:n.1NN ok CO., Solicilora of P.leDh, 
361 Broadway, New York. 

BRANCH OII'I'lCII&-No. 621 and tIiU F 8� h
oUSe BlI114I1II. _ 1tl1 Street, ,_�a. 1), ... 

THE JOJII T. JOYE MFG. CO., 
_VlI"Ir� .... .... � . 'J, 

© 1887 SCIENTIFIC AMERICAN, INC. 
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