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JENKINS BROS.' VALVES,. 
. Gate, Globe, Angle, Clieck, and. Safety. 

i (About eight words to a line.l MANUFA.CTURED OF BEST STEAM METAL. 

lmgravings may head advertisements at the same rate 
per line, by measu'f'eIr'.dIt, as the letter press. Adver­
tisements must be received at publicC/tion office as eal'ly 
as Thursday mo""ing to wppear in next issue. 

Are the acknowledl'{ed standard of the world. Have been In nse since 1&l8, under all possible 
conditions, and never have failed. 

'1'0 avoid ilnposition. see that valves are stamped "Jenkins Bros." 
JEN"�:J:JSrS ��C:>S., �D/I: • .A. :EI:.A��XS. "1 John Street, New York. Send for Price List "A." "9 Kilby !Street, Boston 

Provldence, U. I� (I »urk St.). Sixminutea' walk WeathoIDatation. 

KORTING UNIVERSAL 
INJECTOR 

FOR BOILER FEEDING. 
Operated by one handle. 

4{{ WILL LIFT HOT WATER. 
t l:J/i. POSITIVE ACTION GUARANTEED UNDER 

4.r� AL.l: CONDITIONS, 
NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL. LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCUL.AR. 

ROOFINC. 
For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and srunples free. 
Agents wanted. T. NEW, 32 John Street, New York. 

A NEW WATER BEL L.-DESCRIP-
tion of a new method of producing a transparent bell 
with the water issuing from a nozzle. Illustrated with 
one engraving. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.4.'>6. Price lOcents. To be had at 
this office and from all newsdealers. 

made .  and per cent more power than 
engines warranted. All sizes and styles, 
power. Send fo�pr1ces and catalogue A 4. 

B. W. l'AYNE & !SONS, 
P. O. Box 1�07. Elwll"a, N.'Y. 
OrourGeneral Sales Office, 83 Liberty St. <\i; 149 B'way,N. Y. 

APPARATUS FOR ELECTRICAL MEAS 
nrements.-IUustrations. and de.scri:ption of the vnrious 
�!������n :ff��a��ni�cr; E���i�f6��in�l�jf:i\Vi��:� 
mann's bifllar galvanometer; Wiedemann's galvnno­
meter for strong currents; Zenger's differential photo­
meter; Von Beetz's solenoid; apparatus for demon­
strating the principle of the Gramme machine; Van 
Rysselberghe's thermometrograph; Von Beetz's chro­
nograph; and Harlacher's apparatus for studying deep 
currents . Illustrated with seventeen engravings. Con­tained in SOIli;NTIFICAM�::RICAN S UPPLEMENT, �o. 4�1. 
Price 10 cents. To be had at this office and from all news-OFFICES AND WAREROOMS: 

I dealers. 
Boston, 61 Oliver St. Street. A US'l'RA LIA. Bona fide· American Manufacturers 
Augusta. Ga.,l026 Fenwick: st. Denver. Col.. 438 Blake wishing to be represented in these colonies please com-
Phllada.,12tll & Thompson Sts 

I 
New York, 109 Liberty' 

San Francisco, Ca!.,2 Cal.ifor- Street. municat.e with Messrs. Imray & Co., Australian Agents, 

MEASURING HEAT.-A PAPER BY 
Otto Pettersson, proposing a 11le thod of measuring heat 
which the author intends sball fulflll some conditions 
that the progress of modern science will more and more 
��;�:��i���iR�l� §��pi��;���o. CJ{8i�ini!gi�� 
10 cents. To be had at this office and from all news­
dealers. 

O ridnal and Only Bnilder of the 
HARRIS· CORLISS E NCINE, 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy E:nglneer's and Steam User's 

Manual.·By .I.W.HIII,M.E. PrlceSI.25. 

DROP FORGINGS' g� ���� 
BE£:CHERB< PECK, NEW HAVEN CONN. 

i A SHOE THAL WILL NOT PINCH.­I By Benjamin Lee, M.D. A study of the hygiene of thfl 
1 {�e:O��g��nro 

o�e
hfr'ri: :C�;es�f�bde 

b[o�dill��t��?:li 
i with 8 diagrams. Contained In SCIENTIFIC AMERICAN 

Address JOHN A. ROEBLING'S �ON�, Manufactur- S�PPLEUENT, No. 444. Price 10 cents. To be had at 
ers Trenton, N. J" or 111 Liberty ::!treet; New York, thIS office and from all newsdealers. 

'Vheels and Ropefor conveying power long distances. ----------
Send for Circular. 

STEAM ENG INE.-THE CADET EN-
g.ineer; �r Steam forthe Student. By JOHN H. LONG, 

CliI�f EngIneer, U. S. Navy, and R. H. BUEL, Assistant i 
�:'e���e�N� 2·to�Vsti�':,�d��Y, W.Oy.

cb�t�: $2.25. Ad-
Send for Our speCial book catalogue, to be had on ap­

plication. 
Z1VFO�:M:.ATX01V For U8el''s of' Steam ""unl"�, 

Van Duzen's Patent Steam Pump 1 No Packing or Oil, � Is Requires No Repairs o. Skill, Rell-
No Care or Attendance. able. 

re��n t���o�j.Jg ���s ?�lr%�!�S;; �!�� 
DOi(crqg n()f get out of order; fully tested; 
huudreds In dally"..." �_guar­anteed; not like cheap Pumps made of Iron; all sizes to 6 iuch djscharge; 
pricos from $7 upward; capacities from 

100 to 20,000 gallons per hour. St,ate for what purpose 
wanted and send for Catalogue of" Pumps." 

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

BICHROMATE OF POTASH PILES.-
Description of a new arrangement of Grenet's bichro­
mate of potash pile, making it an apparatus of great 
constancy and convenience. Illustrated with three flg­
ures. Contained in ScIENTIll'IC AMERICAN SUPPLE­
MENT, No. 4.'>.'>. Price 10 cents. To be had at this office 
and from all newsdealers. 

WITHERBY, RUUU & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop former1y occupied by R. Ball & Co., Worcester, MaIO!. Send for Catalogue. 

E'11il))[" E:))il))I!I'i'JII{TR� AND CLAY RETORT,S ALL SH�S. 
Ir-mr� !,Q,tJllIM\. ::::BORGNER& 0 BRIEN.-
�23 � ST, ABOVE RACE, PHILADELPHIA 

The Scientific American. nla Street. Chicago, Ill., 204 Lake St. ��I:O':'i':��ball St., London, E. C., and at Sydney and 

WAN'!'ED second-hand Planer and Matcher. Modern S AlVS Wanted 50,000 Sawyers and SAlV S 
build. N. OHUR CHILL, Monroe, Wis. ENG INEER'S POCKErl' BOOK. BY 

J,umbermen to semi us thelr 
Charles II. Haswell, Civil, Marine, and Mechanical En- A �lp�a {

.
Emerson1s lW""��g�·A THE MOST POPULAR SCIENTIFIC 

IN THE WORLD. 
PAPER 

THE COPYING PAD.-HOW TO MAKE: gineer. Gi.ving Tables, �ules, and Formulas pertaintug AL G and te mpe ring !Saws 
and how to use; with an engraving. Practical directions to Mechamcs. Mathemailcf!, and. Physics, ArchItecture, 

W
With wonderful effect upon improving theirw 

how to prepare the gelatine paq, and also the aniline ink Maso:r;t:ry, Steam Vessels, MillskLImes, Mortars, Ce�ents, q
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s
�hness, enabling us to reduce PubJl8bed Weekly, 1t8.20 D Year; '1.60 SIx Mentha. 

bytwhich the copies are made' how to apply the written etc. 00) pages, leather poc et-book form. PrICe $4. v'" �\ J:l 
letter to the pad; how to take oIT copies of the letter. This valuable work will be sent on receipt of price by S E�UER!sON, 1!S1UITll & .00. (Ltd.), S 

I 
This unrivaled periodIcal, now in its forty.first yellr, 

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. MUNN & CO� New York. Bealier Fall�, Pa. continues to maintain Its high reputation for excellence. 
438. Price 10 cents. For sale at this office and by all �---------------------�-------. --------------- and enjoys the largest circulation ever attaine d � any newsdealers in all parts of the conntry. Portable Storage Batt eri es i 'sc�e::!������a;���lns sixteen large pages, beautl£uUy 

>PYf.dOHNS' 
printed, elegantly Illustrated; it presents In popular 

-
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: 

._ .,' 
. .  . POCKIT SIZES. FULLY EFFICIEN? .tyle f1.descrlptlvereOllrd of the most novel. Interesting. 

e � ::&- ... ,a.- �o'� .. '. · ...... £ C! ...... :oo:- r _ ..... .. %'L _"II _Z-;II;&.'" do. aDd importtl,nt adVanc.,sin.Sclence, Arts,and Manufac-
tUres. It shows the progres,s of the Wol"ld in rARooct to 

I Elf 0_· SEND FOR CIRCULAR. New Discoveries and Improvements, embracing Machln-
o . "  .. .  Constant Current Electrl'c Storage Co· mpany ery, Mecbanlcal Workl.Engineering In' all branches, . . . 

'. Chemistry, Metallurgy, ElectriCity, Light, Heat, Archl-

ROO FI N C so EEEX�A..N STEEET. tecture, Domestic Economy. Agriculture, Natural His-
. tory, etc. It abounds with fresh and Interesting subjects 

• OM THE ECONOMIC APPLICATIONS [ WORK SHOP I for discussion, thought, or experiment; furnishes hun-
S I dreds of useful suggestions for business. It promotes 

.For Factories, �'oundries, Warehouses, Raiload Build- of Seaweed.-By Edward C. C. Stanford, �·.C.S.-Sea- , Industry, Progress, Thr,·ft, and Intell,·�ence In every In s B 'd/l:es C Roofs Ste bo t Decks &c c weed asmanure. The manufacture of kelp. Iodine and WITHOUT STEAM POWER � 

Si;ts' oi l sfro�g ��nvas, comb�ed 
a with an ASbes�g; ����h Sllt�al:-��t� o�a�oe�.

u��\fl��:cf�� it�c�i�n':>I�:� j ltV USING OL'TFITS OF community where it circulates. 
coated felt, and a Manila linini'(, water-Kroofed and com-

AMERICAN SUPPLEMENT. No. 44.'>. Price 10 cents. Barnes' Pateenntt l'o!ot ... f.o'WE"f�--: The SCIENTIFIC AMERICAN should bave a place In 
r::f�:� \�\� s�pgR:d��d:i�:b!;e �n 

er�tlls ��:�ii!�f : �Po be had at this office and from all newsdealers. mac hinm;r can every DwelJing. Shop, OffiCe, School, or library. Work-
200 square feet, packed in cases suitable for ship�e�t to ' --.. -------.-.... power. �ol d on men, Foremen, Engineers. Superintendents, Directors, 
all parts of the world. It is -adapted for steep and flat S PEA KIN GTE L E PHD N E S 

woodworkeI'8 I5cnd 
roofs in all Climates, costs only about· half as much as 

• 
trated catalogue free. Presidents, OffiCials, Merchants, Farmers, Teachers, 

tin, and can be readily applied by any. one. Wit F. & �o. Blll'11eS Co .. � Lawyers. Physicians, Clergymen, people in every walk 
Asbestos Roof Coat ing and Cement for Pre. 'I'HI� Un:RICAN Imu. '1'1�f.I�P"ON I� COnIPANY, Rockford, Ill. and profession in life, will derive benefit from a regular 

serving nnd Itepah'illil Roo fs. W. H. FOl<BES, W. R. DRIVICR, THEO. N. V AIL, Address No,:I.9W Jllain St. reading of THE SCIENTIFIC AMERICAN. 
ASBE!STOS BUILDING FELT. President. Treasurer. Gen. Manager. Terms fortbe United States and Canada, $3.20 a year; 

This Felt is composed entirely of Asbestos, and Is Alexander Grabam Hell's patent of lIIarch 7, 1876, $L60 six months. Specimen copies free. Remit by �:���r-g�:icf�cgc. For use under floors, shingles, ?�1:3i�: �f�r���g��:o;oC:�t��eI�f�;������a�,;�� Postal Order or Check. 

A b B'I C . the voice of the speaker causes electric undulations IUUNN & CO., Publishers, 

S estos 01 er overmgs. cOl'responding to the wOrds s�oken.and wbich articul'" 361 Broad"'IlY, New YOI'll. 
�g�

s<f;���:i�:e��� �!��':!ts :r�gyg�tr��. b�iC:;rtc8J::i Asbestol!1t��r��O!!.vJ' lI�fi:W:st�: £r.:fitg Felt. �::��\t'ii�:�mlSe 
t�a��;��::e����t�n�§ i�I
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A"'BESTOS PISTON.ROI) PA CKllocQ. cuit 00 final 'hearing in a contested case d many In_ ., junctions aridl!:'al decrees have on them. 
ASUEST O S  WICK PACKING. ter�1j;o��¥itvtri�l�'i,s

o�f"E:N�Ed :rline;' ?:,��;� 
Asbestos Mill.Board and Sbeatbinll. Blake. Phelps, Watson, and others. 

R���::t��a�a���sb�t�7�:�e���
a���tf;s�&�r�t��vfg� Pel���E��se f��J����: �3ri�ab1�g,

o
a��P���:ri�y�iems 

Yarn, Asbestos Pla:.<tic Stove-Lining} Concrete Cuuting, can be procured mrectly or through the authorized 
Gasket and Retort Cements, �'ire-proof Paints, &c. agents of tne cornnanr. 
DESCRIPTIVE PRICE LISTS AND SAMPLES SENT FREE. Itt��;�';Ii.fzO�

e
\y�::���. ';.��ep�gi'i,':e��'h��,mf.:;rYtg� 

H. ·W. J 0 H N S M' F' ceo., mt:f�:r:aet\��st:�n1sYts
e9JSu��I� ��gl�g�r��� against 

Sole Manufacturers, 8" Maiden Lane, New York. Address all communications to the 
175 Randolph St., Chicago. 170N.4th St., Philadelphia. AIUEltHii��,NI��I�il:!��'H���:.�Ji!��;U:l'ANY, 

Billiter House, London. 

'X'·E£EI. 

Scientific American Supplement. 
THE SCIENTIFIC Al\Il�RJO.AN SUPPLEM liNT is a sepa .. 

rate and distinct publication from 'J'HI� SCIENTIFIC AM .. 
EJL.AST. ERICAN. but is untform therewith in size, every numper 

IRON REVOLVERS PERFECTLY BALANCED COnt aining sixteen large pages. THE SCIENTIFIC AM-
I J ERlCAN SUPPLIOMJONT is publisbed weekly, and includes 

Has Fewer Parts than any ot!)er Blower. ' a very wide ranl'(e of contents. It presents tbe most re-
P. H. It. F. M. ROOTS, Manufacturers. cent papers by emiUent writers in all tbe principal de-

CONNERSVILLE, IND. partments of Science and the Useful Arts, embracing 
S. S. TOWNSEND,Gen. Agt.,22CortlandSt., 9DeySt.. Biology, Geology, Mineralogy, Natural History, Goo-
�f�KBEE�G�O& ���:n3eiii��'A��or�:;: �;,�::t graphy, Archooology. Astronomy, Chemistry, Electricity. 

Free to ltIallufll.cturers Rnd 
PL.UN WORDS AnO(J 

E. B. StockiulIi, 

NE""" YO��. Light. Heat, Mechanical Engineering, Steam and RaIl-
HOW TO LAY A DRAIN.-A PAPER SEND FOR PRICED CATALOGUE. way Engineering, Mtuing, Ship Build ing, Marine En-
by J M Allen treating of the nract·cal d thor h gineering, Pbotography, Techhnology, Manufacturing 

PATENTS. 
MEHSRS. MUNN & �o . . in connection with the pub .. 

Jication of tile SCIENTIFIC AMt�RICAN, continue to ex­
amine Improvements, and to act as Sol icitors of Patents 
for Inventors. 

In this line of bnsiness they have had forty gears' 

experience, and now have unequaled faeilities for 
the preparation of Patent Drawings, SpeCifications, and 
the prosecution of Applications for Patents in' the 
united States, Canada, and Foreign Countries. Messrs. 
Muun & Co. also attend to the preparatIon of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All bnsiness 
intrnsted to them is done with specialcare and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
tainingfull information abont Patents and how to prO- I· cnre them; di rections concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As· : 
aignments, Rejected Cases, Hints on the Sale of Pa- I 
tents, etc. 

We also send. free or cka1'q6. a Synopsis of Foreign 
Patent Laws, showing the cQ;!t-.and method of securing 
patents in all the prinCipal coun1ries of the world. 

DUNN &: CO., SOl1eUo\-s of' PatentJ!l, 
861 Broadway, New York. 

BRANCH OFFICE.-Corner of F lind 7tb Streets. 
WaBbiDgioD, D. C. 

execu' tl'on of 'the work of dra,rn I,·nles. 
a
C
n
onto'neOA Ugn , .  � a in Industries, Sanitary Engineering, Agriculture, Horti-

SC'ENTIFIC AMERICAN SU!,PLEMENT, No. 44.'>. Price I THE RAILWAY BUILDER. A HAND- culture, Domestic Economy, Biograpby, Medicine, ete. 10 cents. TO be had at thlS office and from all news_ ! book for Estimating the Probable cost of American dealers. Railway Construction and Equipment. By William J. A vast amount of fresh and valuable information per­
Nicolls Civil Engineer Illustrated In one volume taining to these and allied subjects Is given, the wbole 
full bound, pocket-bOQk form. Price $2. This is an in2 profusely illustrated with engravings. 

WATER-POWER WITH HIGH PRES- i 
sur�, and Wrought Iron Water Pipe.-A paper by H. 
Snntb, Jr., C.E.-The Kroblem of utilizing small qU3JJti-
¥��sok':;t;�twbt6llf�, a��a�elt��eW�:�l.-'W.ah:i'd�e�1 
condqeting water and transmitting power. TexaR Creek 
pIpe and aqueduct. With 16 engravings. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 4.'>4 and 
4:1:1. Price 10 cents each. To be had at this office and 
from all neWSdealers. 

Rider's New and Improved 
COMPRESSION 

Hot Air Pnmpin[ En[ine 
Newand Improved Designs. 

INTEROHANCEABLE PLAN 
MANUFACTURED BY 

DELAMATER IRON WORKS, 
c. H. DELAMATER & Co., Proprietors, 

No. 16 CORTLANDT ST., NEW YORK, N. Y. 
And 40 Dearborn Street Chlcallo, Ill. 

&lll'i!��:
d��:' ��.;'1V��:� men. Address MUNN & CO., The most important Envineering Works, Mechanisms, 
-c,.----,------------------ . and Manufactures at home and abroad are represented 

and described in the SUPPLEMENT� 

PIPE COVERING. 

Fireproof Non-conducting Coverings for Steam Pipes, BOilers, and flU hot surfaces. Made In sections three 
feet long. Easy to apply. Asbestos nIaterials­
Fiber, lUillhoal'd Packing. and Cement. 

OHALMERS-SPI;:NOE CO. 41!J421'Rignth !St., New York. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM­

EltICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
Order or check, 

llIUNN & Co •• 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEltICAN. 

'l'o Jfol'eilln Su bscl'ibel's.-Under tbe facilities of 
the Postal Union. tbe SCIENTIFIC AMERICAN Is nOw sent 
by post direct from New York, wltb regularity, to sub­
scribers in Great Britain. India, Australia, and aU otber 
British colonies; to France, Austria, Belgium, Germany� 
Russia, and all otber European States; Japan Brazil. 
MexiCO, and all States of Central and Sontb America. 
Terms, when sent to foreign countries, Canada except'ed, 
$4, gol:i;Jor SCIENTIFIC AMIORICAN, one year; $9, gold. 
for botb SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year •. Tbls includes postage, wblch we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 
'rHE "Scientific American" Is .primed with CHAS. . ENEU JOHNSON & CO.'S Il'rK. TenthandLom­
bard Sts. Pblla., and 47 ROlle St., opp. Daane St., N. Y 
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