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Sheet Metal Workers. 
The Sf_eet Metal WOrkel"'M IU![IU"lIctor for 
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euration of Surfaces and Solids, Rules for Calculating 
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A Pl'nelical Worltshop Companion for Tin, 
Sheet Iron. and Copper Plate Workers. Containing 
Rules for describing various kinds of Patterns used by 
Tin Sheet Iron. and Copper Plate Workers; Practical 
Geometry; Mensuration of Surfaces and SOlIds; T&bles 
��s�8

ea
la���e��

C
��:�����o� �!ff

l
��;. �rg

an
fi Vee: 

roy J. Blinn. 100 illustrations. N'mo . ............ . $,!.;)O 
GalvRnized 11'011 COl'nice Worker's 1Ualilial. 

Containmg instructions in laying' out the different Mi­
ters, and making Patterns for all kinds of Plain and 
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trated by 21 plates. 4to ......... .... ............ .... $;).00 
IT The above or any o f our Books sent bymail,jreeoJ postw..If,at the publication prlces,to anvaddressin thf. w01"ld. 
lr Onr 1ft r(}e Cat nlo{me of Practical and Scientific Books, 8�' pages, 81'0" ami our other catalogues and ci rculars, 

the whole cOl'crin g f nery branch of Science as appl-ied to the 
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HENRY CAREY BAIRD It. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPOR'l'ERS 

810 Walnut St., Philadelphia. Pa., U. S.A. 

HARPER'S 

PERIODICALS 
HARPER'S MAGAZINE, One Year 

HARPER'S WEEKLY, One Year -

HARPER'S BAZAR, One Year -

HARPER'S YOUNG PEOPLE, One Year -

$4.00 
4.00 
4.00 

2.00 

� Postage free to all subscribers in the 
United States, Canada, and Mexico. 

The volumes of the WEEKLY and BA ­
ZAR begin with the first numbers for 
January, the volumes of the YOUNG 
PEOPLE with the first number for No· 

J citutific �tutritau. 
After being on the Market Five Years 

The "A eM E" Still Leads! 
Sizes One. 'fwo. Three. and }'our Hon�e Power. Arr8.llged for either NATURAL GAB 

or Kerosene Oil fire, as ordered . .No extra insurance reqUlredon account of the oil fire. 
Send for catalolWe giving full particulars and priCes. 

OJI T.Dt. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, Y. 

F I R E F E LT THE NEW NON·CONDUCTING MATERIAL 
ts a �'Iexible �'elt Mllde of Pure A8be.to .. , ill a 
flnely divided tlbrous state, indestructible by heat and 

• unexcelled as a Non-Conductor. U.�. Navy testij show 
it to be su perior to Hair Ifelt in Nnl!-Conductin� qualitl.es. Mad� into Aectionlll form 
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Bulldine l'nllt'I'. f'lc. 
'I'HE t:HAI,IlIEII",-"U'ENCE CO., �9 nlld til Llbe,·ty !'it., New York. 
BHA Xf'H Jo;!':':-l'hiladelphia. Chicago. Pitt:1burgh. Boston. 

ECONUMICAL APPARATUS.-BY W. 
H.Ince. Ph.D. Descriptions of apparatus which can be 
eas ly mnde by anyone who posses!o\es a certain amOunt 
of ingenuity and mechamcal sk.ll-blow pipes, Bunsen 
burners, steam :Ipparatus. chemical aPJlaratus. "ith � 
figure. Contained 1n SCIE:"TIF,C AMEH]CAN Sup­
PLEMENT,No. 'SO. Price IOcenUl. Tobe had at tbls 
office aud from all newsdealers. 

NDARD " EM�nlEL DRESSER 
and Sharpening Emery Wheels. 

oomD"" .• """,,",u' et. • t:'!J)}. without h.nr\:.... to cent' each. 
Cutters supplied to tit any make of handle. If you do 
not wish to buy complete tool, send 40c. with name of 
the make of handle you have, and we will send cutter to 
fit. s'.pl'kalil"RDtiTl;(�8�08��! We��f.i:.r,k�ihio. 
H�:!fwi:e
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THE LEAD PENCILS 
That Meet the Wants of All Plmcil Users are 

" DIXON'S AMERICAN S M" GRAPHITE • • 
Or other grades ot hardness of same make. 

If your stationer does not keep them. mention the 
SCiENTIFIC AMERICAN and send 16c. in stamps to 
JOSEPH DIXON CRUCIBLE C:OMPANY,JerseyCity. N. J., 
for samples worth double the money. 

CHANDLER Ie TAYLOR CO'S 

..... 4."�.�uunder�� .. ·ENGINES 

Scientific B� Catalogue 
RECENTLY PUBLISHED. 

Our new catalollue containinll over 100 pages, inc Iud· 
Inll works on more than fifty different subjects. Will be 
mailed tree to any address OD application. 

MUNN & CO., PUblishers SCientifiC An:erlcan. 
361 Broadway, New York. 

teurs.-By C. D. Parkhurst. Description of a very sim­
ple and effective motor. with lamltld.£ed armature. of 
sufficient power to actuate a !!ewing machine. With 11 
engravinlls. Contained in SCIE�TIFIC AMF.HICA,"" 
SUPPU;MENT. No.';)!}. Price 10 cent!!. T obehadlit 
this office and from all newsdealers. vember, and the volumes of the MAGA-

GYMNASTICS FOR GIRLS.-AN IN­
ZINE with the numbers for June and teresting account of the course of Inotruction I'iven tiIi!:IISlSEPARABLE PANT(J BUTTON at the Berkeley Athletic Club for Ladies. With 18 iIIus- '""l!J"" 
Decem ber of each year. trations., CO!l�atned In SCIENTIFIC A]I{>:RICAN 8UPPLg_ X Patent for sale or will arrange th manufacturer 

�rii�:a�Ofrt��il :e��ae�e���H
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Booksellers and Postmasters usually 
receive Subscriptions. SUbscriptions sent 
direct to the publishers should be accom­
panied by Post Office Money Order or 
Draft. When no time is specified, sub­
IScriptions will begin with the current 
Number. 

Address 

HARPER & BROTHERS, 
NEW YORK. 

ox...4.��'S 
Ventilating and Drying 

FANS. 
ht llunninl?, A d j u s t able 

Self.Oiling Bearings. 
����°ft�lfl:f��'WOf)1 

'Vashing and 
Machine!. 

GEO. P. Cl.ARK, Inanuf. 
\Vlnd.or I.ock., Ct. 

STEREOTYPING; THE PLASTER A};D 
Paper Processes.-Compo�itio n and preparation of the 
mould. the best alloys of metal and proper de�l'ee of 
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tions. A paper of �reat intere�t to every printer. By 
Thomas Bolas • •  <.C.S .. }.'.I.C. SCIENTH'IC AMERICAN 
SUPPLEMENTS, " 3  and " 4. 10 cents eaeh. 

�ATENTS! 
' . , .. ' MESSRS. MUNN & CO. in connection ' • .  witb the publlcation of the SCIENTIFIC 

AMERICAN, continue to examine improve­
ments, and to 11ct as Solicitors of Patents 
for Inventors. 

In thi.s llne of business they have had JortY-Jt1lP years' 
experience, and now have u.nequaled faciHties for the 
preparation of Patent Drawings. Specifications. and the 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy­
rights for Books. Labels. Reissues. Assbmments. and 
Reports on Infringements of Patents. All business in. 
trusted to them is done with special care and prompt­
ness, on very reasonable terms. 

A pamphlet sent free of charlle on applicatiOn, con­
taining full information about Patents and how to pro­
cure tbem� 

directions concerning Labels, Copyrights, 
�:::�ment��
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Patents. etc. 
We also send. free of cll ar{Je, a Synopsis of Foreign Pa­

tent Laws. showing the cost and method of securing 
Patents in all the prinCipal countries of the world. 

MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES. -No. 622 and 62( F Street, Pa­
ctflc Building. near 7th Street. Washington, D. C. 

��I!:� HARRISON CONVEYOR! 
� Ha!:ITing Grain, Coal, Sand, Clay, Tan Blrk, Cinders, Ores, Seeds,&'c. 

�����;.I BORDEN, SELLECK & CO.,lMa�:;'��l'S,}Chicago, IlL 

HOW TO MAKE DYNAMO·ELECTRIC 
Machines.-By Geo. M. Hopkins. Wlth drawinlls to scale 
and full directions for constructing dynamos of different 
sizes. 'l'he small machine is Intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire. 
produce the electriC light, decumpoee water rapidly. 
magn etize steel, rinfl a larjZegong,lZive powerful shocks. 
operate induction coi18, and will. tortemporaryu Bf'. re­
place80rlOBunsen cells. Contained in SUPPI.F.MENTS 
161 and 599.. Price 1) centH each. The larger IDa-
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pound wound machine. Can be run for a short time by 
two orfourmen. Requires one horse power for con-
�
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ture and field lllRfmet plainly illustrated. Any intel. 
lhlent person with the aid of thesedrawinlZsand instruc­
tions may make useful. durable, and effective machines. 
Contained in SUPPLEMENT 600. Price 10 cents. 
IIlUNN & CO .• PUBLISHERS. 3tH Broadway. New York. 

RJ. . !Ei!A!:ST��S�! 
IN THE WORlD. 

.... Speed, Comfort and Safety. 
AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

'i"TAM::FORD, CONN. 

VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES ann ELEVATORS 
PIlOVIDBMCB. It. I. 

WORKING LOCOMOTIVES WITH 
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In the use of petroleum reotuse a.B fuel OD aD unprece-
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E:"TIFlf' AMF.RIC'AN SUPPJ.EME.sT, NOB. 769 and 
" n. Price ten cents each. To be had at this omce Ilnd 
from all newsdealers. 

THE DAIMLER MOTOR 
THE DAIMLER MOTOR CO. 

Is prepared to furnish 1. !It and 4: Horse Power 
GAS or PETROLEUM MOTORS 

for nil Industrial Purposes. FuUlI illustrated catal !J1U 
and price list on application. Motors in operation at 
Works, Stein way. T,ong Island City. 
Office, 111 East 14th Street, New York City. <i Clough's Patent Duplex Gear Cutte r ?>, _, _ One pair of these cutters cuts a pitch of '. ""--, . interchangeable gearwheels from 15 teeth 

to a rack inclu8ive. For Circular and prices 
address R. M. Clouch, Tolland, Conn. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, l'A .. Builders of IIi�h Clas. 
8team Engines. Diamond Drilling and General 
Macbinery_ Flour MIn Rolls Ground and Grooved. 

$1 0 00 to $50 0 0 fl�h:'���\>r� 
FAMILY ICE MACHINE ��nu

e
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IJ. Dermi�DY. 126 \V. 25th St., N. Y. State Ri(Jhtsjor sale. �1;�rieOJ��f���g3)�-\1e��()r�f��\�:t��
n
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!tc: • L. IUANAS�E, �� Madison !On·eet. Chicago, II I. 

Perfect Newspaper File BLUE PRINT "a per. 8up�riOl: Ql1R!it�. 
l'ho'olrrapblc �upphe8. 

The Koch Patent File, for preserving Newspapers, Mag- - Send for cataloll:ne. _ 
azines. and Pamphlets. has been recently Improved and T. H. McCOLLIN & CO .• 1000 Arch Street. Philadelphllt. 
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT CRn be POCICET PEl"', PEllClL 8TA.P, W1T1IIUIIE, 1 � 
�'Afl2i�� ft?bl�b��O:;'.P

riilee�� 11b�a�a �i�!'s �r f�s�rr;tt�� C��t���� ��f.�::�B�Ir" c. u SCIENTIl!'IC XMERICA?1" in gilt. Necessary for arrullnen,eard.,A� NewA" •• blCmone7.Term. rte. 
eve

M"il�\�� c����bft�'i,":"'s
v
��:'.:'i.���i�·Ati���"1N. '1'h,lm,uKfg.Co. No. 355 B�lt. St., Baltimore. IId.11.S.!. 

ROSE POLYTECHNIC INSTITUTE 
Terre Haute,l.,dlana.-A School of Engineering 
Well endowed, well equipped department.. of Civil. Mechanical, 
�a�����ri�:�ni::�gAf:�r::��T.DEn�Y�'Pr!�d�:t.and La, 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 
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PROPOS�LS. 

PROPOSALS FOR IMPROVEMENTS IN 
MAIL-BAGS, MAIL-CATCRERS AND 
MAIL-BAG LABEL-HOLDERS. 

POST OFFIf'E DEPARTMENT. WASHINGTON. D. C •• 
February 28. lSm.-8ealed proposals from patentees or 
their asshmees for �ranting the use of patented im­
provements in the mode of opening and closinJl mail-
�i�t�it
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be received at t his Department until noon, on Wednes­
dny. th� second day of September. 1891. All proposals 
must be in accordance with the specifications. which can 
be \)btained from the Second Assistant PostmasterGen. 
eral, Mail 

��:w
e
��r1i�KER. Postmaster General. 

Experimental Science 
BY 

Geo. M. Hopkins. 
In te re 8 t i ng  Experi­

ments in Every Branch 
of Physics. Descriptions 
of Simple and Emclent 
Apparatus, m u c h ot 
wbich may be Made at 
Home. Amon� Subject. 
treated are Electricity In 
all its Branches. Ma�net­
ism, Heat, Lili:ht. Photo-
�r�
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ics. etc. A world ofValu­
a bl e Information. A 
Source of R a t i ona l 
Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Tableof Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS. 

PRICE. by mail. postpaid, - - _ $4.00. 
MUNN & CO., Publishers, 

Office of THE SCIENTIFIC AMERICAN, 
3til Broadway, New York. 

Far Electrical and Ex­
perimental Work. 

Gunsmiths d: Tool 
For General ����;;;;����;��t Shop Work. 

� High Grade Tools; 
erlor In constructIOI::

I
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fathes made, and quality considerer.'ihe 
cheapest. Send for cataloClue and prices. 

W. F. &. JOHN BARNES CO., 1999 Ruby St., Rockford, III. 

NEW YORK TRADE SCHOOLS.-DE· 
scrlption of the New York Trade Schools which were 
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CAN SUPI'J.>'MI<NT. No, '�1. Price 10cents. To be 
had at this omce and from all neW

S
dealers. 

THE PREMIER CAMERA . - - -- -----

IS THE BEST IN MARKET. 

Simple of Manipulation. 
Plates or Films are used. 

The Shutter Is always set. 

PRICE $1.8.00. 
Send for Catalogue and copy 0 f Modern Photography. 

ROCHESTER OPTICAL COMPANY, 
14 S. Water St., ROCHESTER. N. Y. 

DRY AIR REFRIGERATING MACHINE . 
�;;''r1,';.)J���I�!e��S J'clf:�;e,:bg�r1��&:l �b� f::r� 
cold air per bour, when running at a speed of }(X) revolu-
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Bhowing plan and side elevation of the appararus. 8� 
dlaa-rams illustrative of its pert"ormance. Contatned In 
SCIENTIFIC AMERICAN" SllPPLEME�·T. No. �8�. Price 
10 cents. fo be had � this office and from all new ... 
uealers. 

T� Scientific A���� 
PUBLICATIONS FOR 1891. 

The prices of the different publications In the United 
States., Canada, and Mexico are as follows: 

RATES BY MAIL. 
The ScientifiC American (weekly). one year '-3.00 
The Sclentific American Supplement (weekly), one 

year. - 5.00 
The Scientific American. Spanish Edition (month-

Iy).one year. - - - - - - - - 3.00 
The Scientific American Architects and Builders 

Edition (monthly), one year, - - 2.50 
COlllBINED RATES. 

Tb\. � Scientific American and Supplement, - $7.00 
The Scientific American and Architects and Build-

ers Edition, - - 5. 00 
The Scientific American. Supplement, and Archi-

tects and Builders Edition. - 9.00 
ProportifYnate Rates jor Six lIIonths. 

This Includes postage, which we pay. Remit by postal 
Or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 

WaR K I r1 G MOD E L S & UGHT MACHINERY. INVENTIONS DEVELOPED. S8nd fOI' Model Circular. Jones Bros. E " u., Lin tl. O. \ 

© 1891 SCIENTIFIC AMERICAN. INC. 
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