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Inside Page, each insel'tlon w •• 71> cents a line. 
Back Page each insel'tion ••• 81.00 a line. 

The above are charges per agate lIne-about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
men� as the letter press. Advertisements must be 
received at publication office as early as Thursnaymorn
tng t o  appear in next issue. 

l�QJi>\. 
_ia'liH;;PAW&1� 
Address: The Amerloan Writing 

Machine Co" Hartford. Conn.: 
New YorK Offioe, 237 Broadway. 

STEEL GUNS, GUN METAL, GUN
ff�?rf.: 'ir�at�lgn1,N;)I�iiv�·�e�%.m�I· .%':,'r':,'��:: 
terials used in gun making, describing the peculiarities 
Of the Whitwortb system uf artillery. and discussing the 
subject of slow-burning gunpowder. Contained 1n 
SCIENTIFIC AMERICA N SUPPLEMENT. No. 1>89. Price 
10 cents. To be had at this office and from all news
dealers. 

STEEL CHAINS.-DESCRIPTION OF 
Mr. Oury"s process or manufacturing steel chains from 
solid bars of ste��. -;;1thout w�!.{!jng. With 7 figures. 
�'h�iw;tc� �OC����

FI
�O �l.��C�ft:i�,'�ll:;,!M�>i?ir�:;; 

all newsdalers. 

BEST and most REI,I· 
A BLE for swift running. 

Chas • ..t. Sthieren &. CO. 
47 Ferry St., New York. 

416 Arch St., Phila. 
86 Federal St., Boston. 

GENESIS OF THE ELEMENTS.-A 
review of Mr. Crooke'stheory of the subject. With one 
Illustration. Contained in !SCIENTIFIC AMERICAN Sup-

�liI�:.
E
�� �gin1>� ne::d��I��S:ents. To be had at this 

T r a  nsm i ss i  o n  of Po w e  I'. SU8�n s i o n  Br idge s ,  
Tramwa ys, 

and other applications of 

; 
of Iron j 
prices from $7 upward; 

100 to 20 000 gallons per hour. State lor purpose 
wanted and send for catalogue of .� Pumps. 

V AN DUZEN & 'I'IF'I', Cincinnati, O. 

Mention thIs paper. 

PATENTS. 
MESSRS. MUNN & CO .• in connection with the publl

catlon of the SCIENTIFIC AMERICAN. continue to ex
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

�!:n�g.l b
n':,s�n'i:':;:e:n���a�1c'Rt�(1Itf�r.s� 

preparatwn of Patent �rawings, Specifications, and the 
���:�,U�:a3£ !Edl}���rgn� 6g�nr:t��t�l:a:�eJ1ui!�e: 
fgr ������1�a��ls�hIUi���:������!ri1::sa;JIJt���a 
on Infringements of Pa. tents. All business intrusted to 
them is done with special care and promptness, on very 
reasGnable terms. 

A pam/uhlet sent free of charge, on ap plication. con-
���i�e�l

; 
i����t���n 

c����iJ::et�b:];,d �g��g�� 
DeSigns, Patents, Appeals, RfliBBues, Infringemen� As
signments. Rejected Cases, HinU! on the Sale of Pa
�te,etc. 

"T e also send, If''' of charge. a SynopsIs of Foreign Pa. 
tent ��aws, shOwing the CORt and method of securing ·patents ." all the principal countries of the world. 

M'IJN'l\i &: CO., SollcUo1'8 of Patents, 
361 Broadway, New York. 

BRANCH OFJiTCES.-No. 622 and 624 F Street, Pa
olllo Butl4Jng, uear nth Street. Wa.eilwgtou, D. c. 

1titufifit �mtritIU. 
Rema.rka.ble Success!! 

DR. SCOTT'S GENUINE ELECTRIC BELTS 
Probably never since the 

Invention of Be Its and 
Supporters has so larjl(e a 
demand been created as 
now exists for Dr.Scott's 
Electl'ic Belt. Over sev
enteen thousand people in 
the city of New York alone 
arenow wearin� them dai
ly. They are recommended 

by the most learned physi
cians in the treatment of 
all Male and Female 
Weakness. Net·vou .. and GeneI'a) DebilitY9 Ithellmntism. l'arnly_ 
sis. Neurahrin, Scinti_ 
ca, Asthma, Dyspep. 
sia, El'ysiPelas

l 
Ca

tal'l'h, Plies, Epi epsy. 
Pain.. In tne Hend, Hips, Back, or Limbs, Diseases of S p i n  el 
KldneYllii 

I,ivel' all U 
Heal't. t quickl),l'e. 
stol'es impail'edcll'cu. 
lation. 

There is no waitinll a long 
time for results. Electro
magnetism acts quickly; 
generally the first weekt �ac:,�;���'l:���e�h3u�i�g 
the first hour they are 
worn their wonderful cur
ative powers are felt. 

PRlel 
$3.00 

ON 
TRIAL 

health and !'tood feeling 
come back. They are con
structed on scientitlcprin" 
ciples, imparting an exhil
aruting, health-giving cur. 
r�h!o

C�r:b�a���e N;�ew. 
A. HalDlnond, of New 
d���ral�it��ltJ. �:��: 
lately lectured upon this 
Bubject, and advised a II 
medical men to make trial 
of these agencies, describ
ing at the same time most 
remarkable cures he had 
made even in cases which 
would seem hopeless. 
Price $3,00 on Trial. 

We will send e i t h e r  
Gent.'s or Lady's Belt on 
�r;ai3�0:����e�n�ec:�¥! 
delivery. State size waist 
when o�'-"eringLady's Belt 
Remit money order or 
draft at our risk, or cur
rency in registered letter. 
Address GEO. A. SCOT'!" 
�i�h ���'W�yy�:,,: 

The mind becomes ac
tive, the nerves and slug. 
gish Circulation are stimu. 
lated and all the old-time 

For sale at all drug stores. 
Take none but Dr. Scott's 
Genuine. See name is on 
theboxand belt. Alwnys 

... ----------.., md'.:lti:�dth1:a�'tE:l'�u r 
gOOds, cor. Broadway and 
13th St.,ovp.r Star Theatre. 

The following are repre- Robinson Bk .• Rob'son,Ill. sentative Testimonials The sixth Belt received, of the thousands we are and is 8atisfactory� Their receiving. quick cures of rheumatism 2121 Henrietta St., Phila. liver and kidney troubles, Dr. Scott: Your belt has and debility are wonder-cured me of rheumatism fni. It j!"ives me pleasure of and around the kidneys. to recommend them to tob���p���ciI;iJp18�§r� Handsome Snteen Belts at S�.OO. ;�bWfvg�TfL'c�:hiir: 
Dr. Scott's Electric Suspensory, the Genuine Article, $5. 

Baltimore, Md. Cedar Falls, Ia. restlnll. Your goods are thor-Intense nervous debility has This Belt has done me more oughly reliable. 
�i���n�Ya�rg��l:i:°ti����i�er�rd ��d\��: il��;r ����.

than all the ALBE�!���: 
��;af��riefF':o,JD��S�Ktt'l-:�r:c� io:'t��tIfc�: I sU1!'ered from kidney, liver. 
trlC Belt. L. H. MILLER. Dr. Scott's Electric Belt has an d  nervous troubles for twelve 

East Berlin, Pa. cured my brother of severe back:' years. Dr. Scott's ElectriC Belt 
Your Belt has cured me of In.. ache from which he has suffered entirely cured me after all other 

:?�r�:da��gJ��i��:�ig�%.��� ��a�\ro��dS. �r �!&er
i�O

y��:1�� t;i�ei¥:�r 1r�:�il��s ���dEI:itcy 
raIgic a.1l'ection of th6Ji?s1LL. 

t�te�:Ii��D�l:: �il"e�n�Tth�ti NeuralgIa. c. W. HORNIRH. 
DI'. Scott's Electric COl'sets cure and prevent sickness. $1. $1.50. $2. and $3. DR. SCOTT'S ELECTRIC CHEST PROTECTOR� $3. DR. SCOTT'S ELECTRIC ]<'LESH BRUSHES $3 DR. SCOTT'S ELECTRIC HAIR BRUSHES $1, 11>1.50. 112 and $ll. DR. SCOTT'S ELECTRIC INSOLES 5O<:t9: lO,OOlp agents wanted, quiCk: Bales, liberal pay, sBtisfaction gual'anteed. 

S 4f�� ��!!!�r&.t�l 
mates and drawings furnished. 

DIEBOLJ) SAFE AND LOCH.. COMPANY, 
W. H. BUTLER, Gen'l Agent, 79 Duane St., N. Y 

THE DINGEE &�CONARD CO'S 

ROSEs 
Fol' 18 Years _1' Gl'eat specialty hasall

been 
growing and distributing ROSES. We Ii&ve the 
Latest Novelties andtine8tstandard8orlsin dtlfer_ 
entsizes&nd pricestosuitall. WesendSTRONG.VIGOJl.. 
ovs l'LU'rH sa.fely by lD&il or express t<> all points. 

The Ori[inal Unvnlcanized Packin[ 
CA" LLED THE STANDARD-AS it is the Packing by which 

all others are compared. 
Accept no packing as .JENKINS PACKING unless 

stamped with our h Trade Mark." {n John Street, N. Y. 
JENKINS BROS. 13lis���!t;';:e��r.�:: 

\ 54 Dearborn St., Vh1CBgo_ 

Sell-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 

Stationary Oilers. Best Economy. 

Gola Melial Ci1lci1l1lati Expositi01l, 1884. 

THE JOHN T. NOYE MFG. CO., 
:B'U'FF .A.LO. N' _ y_ 

AMATEUR SMITH'S WORK.-A CON-
densed description of the various smith's tools and 
their uses, together with a few practical hints On the 
��:se:�h�

f
ii�jlI�n�:��l\CA�it�u�p�W��'T,C��: 

1>8!!. Price 10 cents. To be had at thiS Office aDd from 
aU newsdealers. 

THE COPYING PAD.-HOW TO MAKE 
and how to m�e; with an engraving. Practical directions 
���h�thrh:r;ot�:Bg:�:�aed��dh���gI:g�l�et ��i��iU�� 
�;���i�e��� B��iN��;I�o

A
t:�i�gAio������E�h

E
e

N�t�6: 
43S. Price 10 cents. I<'or sale at this office and by all 
newsdealers in all parts of the country. 

[APRIL 30, 1887. 

THE AMEnI�AN �Ett TEtEPK�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. 

Th transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secnred 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 therefor. 

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 elegant plaies in colors, 
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 
moderate 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 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end. 
less series Of the latest and best examples from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer· 
age, Piping, Lighting, Warming, Venti· 
lating, Decorating, Laying Out 01 
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, richn'ess, cheapness, and 
convenience of this work have WOII. for it 
the Largest Circulation of any Archi' 
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York. 

3 TO 12 PLANTS S I. :'���n�.?2 
ourNewGuide,88pp. describesnearlyijOOfinest 
varieties of Roses. the best Hal'dy Shl'nbs, &; 
Climbinjl' Vines. and New&nd Rlil'e FloweI' 
��t::. a¥'lI\'iI�:lI�·lIJ!���J��"lt.rljj�� 

� New Catalogue of Valuable Papers Bui/ding Plans and SpeCifications. 

Rose Growers, W ... t Gl'ove, Chester Co. P_"" 
contained in SCIENTIFIC AM I:!.nIC..AN SUPPLEMENT, eent 
treeo! charge to any address. 

MUNN '" CO .. 361 Broadway, N Y 

"THE STANDARD." 

ASBESTOS CEMENT Ffl TlNG. 
AIR-CHAMBER COVERING. 

LOCOMOTIVE LAGGING. 

ASBESTOS LINING FELT. 

Sam,lnand Illustrated Pamphlet "Steam Saving and Fire-Proof Materials" Free by MaiL 

H. W. JOHNS MANUFACTURINC CO., 
SOLE lIUNUPAOTUlIEBS OJ!' 

H. W. Johns' Fll'e and Watel'-Pl'oof Asbestos Roofing, Sheathing, Building Felt, 
Asbestos Stea .. Packlngs, Boilel' Covel'ings, Roof Pai.ts," Fil'e-Proof Paints, etc. 
VULCABESTOI. Moulded Piston-Rod Pauing, Ri_gll, Gasket .. Sbeet Packing, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. CHICAQ'·
L
'I!AJA

N�ELPHIA. 

© 1887 SCIENTIFIC AMERICAN. INC. 

In connection with the publication of 
the BUILDING EDITION of the SCIENTIFIC 

AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public BUildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 

361 Broadway, New York. 

PRINTING INKS. 
THK "Scientific American" IS prmted with CRAS. 

ENEU JOHNSON & CO.'S INK. TenthandLom. bard Sis., Phila., and 47 Rose St., opp, Duane St., N. Y., 
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