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J'eitufifit �tUtritau� 
THE "WELLS' LICHT" 

WALLWORK Ii& WELLS' PATEN'!·S. 

Adopted by the B ritish Goveroment II t Wool",ich Arsenal and Chatham Dock
yard, and by the Largest (JonU'actors and Engioeers in the World. 

RQYAL MWRUSCOPIC SOCIETY.-
The above are charg-es per a.gate hne-about eight 

words per line. 'llhi8 notice shows the width of the line, 
and is set in agate type. Engravings may bead adver
tisement!'!! at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

CAN EASILY BE CARRIED ABOUT BY TWO MEN. 
Requires no EIIJPne! Boiler! or Air Compressors I to Drive it, as others do. �.;Jfv':,���di��', ���e c���:i��'At i.P§cR:�¥�I�'lM�i�i� 

OVER 1000 SOLD IN 6 MONTHS. CAN oUPPLI';MENT, No. 643. Price 10 cents. '1'0 be 

RIDE CYCLESI 
Tricycles, and Safeties, 

Send for free illustrated 
Catalogue. 

Overman Wheel Co., ftlakers, 
BOS TON. MASiS. 

THE COPYING PAb.-HOW TO MAKE 
and how to u�e i with an engraving. Practical directions 

2 00 are in con.tant IISil on the extensive workings of the Manchester Ship Canal. 
l.'he only Commercllllly Perfect Lamp of Its class in the mH.rket. 

The Patentees are now starting for the States with a view tp granting Licenses for 
the manufactureand sale of these Lamps. or of forming a Company to work the pat

ents. Communications, which will receive attention on arrival, can be addressed 
WALLWORK & WELLS, care David Williams, Esq., 66 Duane St" New York, 

THE ORIGINAL' U,NVULCANIZED p� 
CALLED THE STANDARD--:-�r �t�e�e
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Accept no packing as JENKINS PACKING unless stamped 
with our'" Trade Mark." . { '(1 Joh .. Street, N. Y. 

JENKINS BROS' 105 M1Ik I!!tr.et, Booton. 
21 North 5th St., PhUo. 

• 04 Dearborn St., Vhlea8'o. 
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letter to the pad; how to take oil' copies of the letter. GOODS ELL'S Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 43!o!. Price 10 cents. For sale at this office Rnd by all 
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OCAMERA PACKINGS. 
akes 100 In�tantllneous 

ctures by simply pressing a 
button. Anybody can use it who 
can wind a watch. No focusing. 
No tripod. Rapid Rectilinear 

�gv��g o�fe�\��ral!:� 
be m�ed indoors. 

vision of Labor 
,.--U'peralcor CRn finish 

own pictures, or 
send them to the fac
tory to bE:\ finished. 

Morocco covered Ca
mera, in h a n d s o m e  
s o l e - l e a t h e r  case, 
loaded for 100 pictures, 

" see SCI. AM., Sept. 15, '88. 
Price, $2;').00. Reloading, 82.00. 

The Eastman Dry Plate & Film Co. 
Rocheater, N. Y. 115 Oxford St., London. 

Send for copy of Kodak Primer with Kodak. Photograph. 

The ECLIPSE 
HYDRAULIC 

ELEVATOR 
Simple, Dura��'ii f���?u't'!r;�e. 

Cannot fall or freeze. 
Tuerk Hydraulic Power Co, 

New York. Chicllgo. 

Scientific B� Catalogue 
ltECENTLY PUBLISHED. 

Our new cataluglle containing over 100 pages, includ
Ing works ou more than fifty dilferent subjects. Will be 
mailed'tree to any address on application. 

M UNN & CO •• Publishers Scientific American, 
361 BroadwllY, New YO"k, 

OIL ENGINES. 
lfor Printers, Steam Yachts, 
pllmping water, 8awing' wood, 
making ice·cream, Carpen
ters, Mechanics. 1 to 8 H. P. 
Fuel, Kerosene. .N 0 II U8t. 
Automatic in fuel and water 
supply. lllustrotted Cata
logue free. See ill ustrated 
notice in Sci. Am. Au�. 4.1888. 

ENGINE CO. 

PARIS EXH IBITION OF 1889.-DE

��Wf6�� �tJ�� ���I���n�� �:ictpP6��c�;��:��gu�;� 
The Trocadero Park. The Champ de Mars. The Wharves 
and the Esplanade. Present state of the work. Illus
trated with three engraving�. Contained in SCIEN
TIFIO AMERICAN S[TPPI,"MKNT. No. 6;;7. Price 10 
cents. To he had at this office and from all newsdealers. 

HARMON'S IMPROVED 
liIiiiiOii�l�iiiiiiiioiiILeveling Instrument. 

With or WlthOl.t Compllss. 
For Engineers, Contractors. and all 
others requiring a low price Leveling 
Instrument for grading, measurina 
heights, squaring, or getting any de
sired angle. Illustrated circular sent. 
3-lhrN�i��fIittfl'MON, 6;') Hllv. 
erhill Street, Boston, llJass. 

ALUMINUM. INFLUENOE OF. UPON 
Cast Iron.-A paper hy W. J. Keep. C.E., giving the re
sults of a series of carefully conducted tests to settle 
the question as to whether aluminum which has been 
added to iron remains therein after It has been cast. 
With 7 figures. Containei In SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 66�. Price 10 cents. To he had at 
this office and from all newsdealers. 

ALLEf'U-I LE:, " C�STINGS fROM �ECIAL <RN S �D-E�/ FINE TINNING JAP- pj\IT� 
� -=-1\ C AND FINE GRAY IRON ALSO STEEL 

A� ,VLlN � co.t r,NISHING ANNlNG . II'IOM LEHIGH "�E � "MER1CAN 5T PHILA � 

PATENTS. 
c!t'i��S

O�Si?!���:T&�C. ii:����1��n
c��\�nt�e fo

u��: 
?�ir��t\;wg�:.ements, and to act as Solicitors of Patents 

In this line of business they have bad jorty-ane Veln-s' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, 8pecitlcations, and the 
proseclltion of Applications for Patents in the United 
states. Canada. and 14"oreign Countries. Messrs. Mllnn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Infringements of Patents. A 11 business intrllsted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charlZ'e, on application, COD
taiDlDg' tull information about Patents and how to pro
cure them; directions concerning Labels, Copyrights, 
�:�i£��J,a�j�Ct!cf�:i:8�e���r:' 6�f[��g�:i:n��, ��: 
tents, etc. 

We also sendt tree oj cha1Ve, a Synopsis of Foreign Pa
tent La wSt showing the cost and method of becuring 
patents in all the principal cOllntries of the world. 

MUNN &; CO., Solicitors ot· Patents, 

-----------------------------------------------------------

SAWS Wanted 50,()()() Sawyers S AW S a n d  Lumbermen t o  

A 
send us their full address for a copy of Em-

A erson's r:r Book of !SA WS. We are first 
to introduce NATU RAL GAS for heating and 

W tempering Saws with wonderful effect up-W on Improving their quality and toughness, 
enabli� us to reduce prices. A ddress 

S EIlIERSON, SMI'I'H & CO. (Ltd.), S Beaver Flllls, Pa. 

THE PHONOGRAPH.- -A DETAILED 
description of the new and improved form of the pho
nograph just hro1l\!'ht out by Edison. With 8 engrav· 
in".. Contained In SCIENTIFIO AMERICAN SUPPLE
MENT. No. 632. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. . 

The Dunning Patent Wrought-Iron Boiler 
With Self - Feeding Coal Magazine,l s the best for 

Low Pressure Steam or Hot Water Heatin 
Made in eleven sizes, suitable to beat the smallest cottage or 

the larget'lt buUding. Insures a warm house njght and dRY. 
Burns Hard or Soft Coal, Wood, Coke, or Gas. Over 14,000 

in
gY�:S � �Q) �:1���\�1 f �ftn���t�; ·anils��gi��n-

New York te�����). �:fW:"�8�t i�:ck Box 40, 
Geneva, N. Y .. and Waterous Engine Works Co. 

(Limited), Bra ntford, Ontario, CHnada. 
Send for New mustrated Catalogue. 

HAN C E R S PROGRESS MACH.INE W'ORKS, 
C C S,· .A.. &; F. EaO-VVN. 

LUT HE .44 Park P1ace. N'. V'. 

B!tY.JOHK ,At&lftla I 
STEAM PACKIN G 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCR1PTIVE PRICE UST AND SAMPLES SENT FRti:TI 
H. W. JOHIS MFG. CD., 87 Malden Lane, 11. '! 

THE AMEnI�AI �ELL TELEPH�IE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 1 74,465, 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 
unlawfu l use, and all the consequenceb 
thereof, and liable to suit thprefor. 

INVENTORS and others desiring new articles manufac
tured and introduced, address P. O. Box 86, Cleveland, O. 

Barnes' Foot·Power Machinery 
t]omplete outfits for Actual Worksnop 
Business. A customer says: .. Consid
ering its capaCity and the accuracy of 
your No. , Lathe. I do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele-�:�,

tanld 
c:tn �r:�t 

S�:�?iZ:s 
f?ilt�e �fr

o�� 
as if I had been walking around." 
Descriptive Price List F'ree. 

W. F. & JOHN BARNES CO., 1999 RUBY ST., Rockford. Ill. 

USEFUL BOOKS. 
Manufacturers, AgrlCulturisi.s, Chemists, Engineers, Me

chanics, Builders, men of leisure, and professional 
men, gf all classes, need good books in the line of 
their respective callings. Our post office department 
permits the· transmission of boOks through the mailt! 
at very small cost. A comprehensive catalogue of 
useful books by'di1ferent authors. on more than fifty 
di1ferent subjects, has recently been published for 
free Circulation at the office of this paper. Subjects 
classiOed with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN & (JO . . 361 IIroadway, New York. 

Address JOHN A. ROEBLING'S SONS, Manufactur
ers, Trenton, N.J., or 111 Liberty Street, New york. 

Wheels and Rope for conveymg power long distances. 
Send for circular. 

CUTLER DESK 
BEST IN THE WORLD. 

A.CUTLER & SCN, 
• BUFFALO, NY. U S A 

RECULATORS. 
The Mason Steam Regulating Devices are known all over the world as the best of their kind. 

They are the standard adopted hy the American and Southern cotton oil companies. Over 700 
our redUCing valves were used by one car-heating firm la.t year. Send for description to 

3b'l Broadway. New York. 

I BRANCH OFFICES.-No.622 and 6'.U F Street, Pa
oIlIc Bulldloll'. nllar 7th Street, WlIIlhJollton, D. C. 

MASON REGULATOR CO., 22 Central St., Boston, Mass., 
Or JENKINS BROS., Agents, HewVeR, Philadelphia, and Chicago. 

© 1889 SCIENTIFIC AMERICAN, INC. 

had at this office and from all newsdealers. 

COMPTOMETER 
ALL AR I TMETHICAL 

• • • •  PROBLEMS 
Solved rapidly and accurately 
by us i n g the Comptometer. 
Sa v es 40 per cent. of t ime. 
Entire relieflrom mental strain 
Adapted to all commercial and 
scientific computations. Send 
for ci rcular. 

FELT" TARRANT MFG. CO., 52·56 Illinois St. Chicago 

WORKING MODELS ��chf;J'r'lf.im':;��:1 
r�Y:O*?����r:�fb�;'i�l :���,

N
N�:�-g�� successors 

P1��s��y::!�n��!'c1ji;;;;�m'i::rlen��:,e�llf! 
vestigate. Address TAYLOR BROS., New Orleans, La. 

KEY SEATING nTacbines and 20" D"ills, 
W. P. DAVIS, Rochester, N. Y. 

T:B:E 

J titutifit �mtritau 
ESTABLISHED l!o!46. 

ThelIIost Popular Seieotilie Paper in the World. 

Thill widely clrcul"led and splendidly !llustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engrnvings of new invent10ns and discoveries, 
representing' Engineering Works, Steam Machinery, 
New Inyentions. Novelties in MechaniCS, Manufactures, 
Chemistry, lClectricity, Telegraphy. Pbotography, Archi
tectllre, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Tel'lIls of SUbSCl'iptioll.-One copy of the SCIEN 
TIFIC AMERICA N will be sent for one uea1'-52 numhers

postage prepaid. to any suhscriher in the United States 
or Canada, on receipt. of tlnee doll" ... by the pub
lishers; six months, $L50; three months, $LOO. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for part!culars. 

Tbe safest way to remit is hy Postal Order, Draft, 01' 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender'tt rIsk.. Ad .. 
dress all letters and make all orders, drafts, etc., pay� 
able to 

�NN &; COo. 
361 Broadway, New York • 
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Scientific American Supplement. 
This Is a separate and distinct publication from 

THE ScIENTIFIO AMERlCAN . but is uniform therewitb 
In Size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCII!:NTIFIC AME RICAN SUPPL EMICNT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts. embracing Biology, Geclo�y, Mineralogy. 
Natural History, Geography, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi
neering, . Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography I 

Technology, Manufacturing J ndustrtes, Sanitary En
gineering', Agriculture, Horticulture, Domestic Econo
my, Biography, Medicine, etc. A vast amunnt of fresh 
and valuable Information obtainable in no other puh· 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactllres at home and abros.d are illUstrated 
and described in tbe SUPPLEMENT. 

Price for the SOPPLEMENT for the United States and 
Canada. $5.UO a year, or one copy of the SCIENTIFIC AM
EItICAN and one copy of the SUPPLEMENT, hoth mailed 
for one year for $7.00. Singl e copies 10 cents. Address 
and remit by postal order, express money order, or check, 

llIUNN & Co., 361 Broadway, N. Yo 
Puhllsbers ScIENTIFIC AMEltICAN . 

• 

Building Edition. 
THE ScIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITI ON Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto poges, equal 
to ahout two hundred ordinary book pages; forming a 
large and splendid Maa-azine of Architecture, rich. 
ly adorned with elegant plates in CO/{)TS, and witb other 
fine engravings; illustrating the most Interesting ex
amples of modern Architectural Construction and 
allied sl,bJects. 

A special featUre is the presentation In each numher 
of a variety of the Jatest and best plans for private resi .. · 

dences. city and country, including tho�e of very mod_ 
erate cost as well as the more expensive. Drawings in< 

,perspective and In color are given, together with fuW 
Plans, Specifications, Sheets of Detai", Estimates, etC. 

The elegance and cheapness of this lDaltnlflcent work 
have won for it the Lllrll"est Ci l'cullli ion of any 
Archltecmral publication In the world. Sold hy :.U 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York .. 

PRINTING INKS. 
THE "Scientific American" ie p$ted with CHAS. 

ENEU JOHNSON & CO.'S INK. Tenth and Lom
bard StIl., Phila.,and 47 Rose St •• opp. Duane St., N. Y. 
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