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ELEC'1'RICITY AND PLAN'l' GROW-

I ,itutifi, �lUtri,au. 

Warranted superior to any Bicycle built in the. world, regardless of 
price. Do n ot be induced to pay more money for an inferior wheel 
Insist on having the Waverley. Can be delivered fr om fa ctory if 
agent hasn't it. Catal ogue "I" Free by Mail .  
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1'HE MODERN ICE YACH'!,. - BY 
illjf.-A paper by Prof. J .. H. Bailey. of Cornell Univer
sity. describing and R'lvin� the results of a series of ex
periments upon the e1Ject of electrical Illumination 
upon the jfrowLh of plants. ConLained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No •• 990 and 991. Pricel0 
cents each. To be had at this office and from all news
dealers. 

22 lb. Scorcher, $85. INDIANA BICYCLE CO., 
23 lb. Ladies', 750 IftlUGnapolu, ItI4., U.&.A. 

Geo. W. Polk. A new and valuable paper. containinR 
full, practical dirertioDs and speciflrations for the con-

, struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illu8trated with en
Ilravin..rB drawn to Bcale. showing the form. position. 
and ftrranl1elLent of all the parts. Contained In SCIKN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. To be had at this oftice and of all newsdealers. 

VANDUZEN 8�FfTM PUMP THE lEST II THE WDRlD, Pumps Any Kind of Liquid. 
1D Ord.r. D' •• r Olop Dor En" P .... O .... raJI.' •• 4. 

BJ:ZES.--Olllon. pI. Hour. to 1'1'6 Ilch. Add .... W. VANDUZEN CO., &ecol. 8t., Gladu.U, O. 

AME!t��.!E!H�!J.��A�E��!t CO. 
A Complete !!Iystem for the generation of a 

OHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 
for all kinds of Mechanical Work. 

HICH PRESSURE BLOWERS, ETC. IT IUust.-ated Catalogtus on application. 
Address, �O NASSAU !S'l·REHT. NHW YORK. 

Reece's PateDt Baud Bolt Cutter or Berew Plate, 

Send for new catal. of 
Edw. J. Reece, MlLnu!. 

Screw CnttlDjf Tools. 
Greenfield. Mass, 

'l'OPOGRAPHlCAL DRAWING. - A 
valuable and Instructive paper by A. Laussedat upon 
the use or photolCraphy in making topo"r�pblcal draw
Inl(s. The metbod applied to planlmet ry. Jevelln" and! 
the construction of a plan and drawinll of the Curves of 
level. With 8 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 98S. Price 10 cents. '1'0 
be bad at this oftice and from all newsdeale .. s. 
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rder. 
Suitable for excbanjfes or private plants • ..... SenQ;Jw Testomvnials and Prices. 
Some good! territory left for reliable agents. 

MASON TELEPHONE CO.. RICHMOND, VA. 

Ena-ineers and Firemen Sen
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t
�{J�/��� taliUoga list of qu".UOOto 88ked bY�08rd of examin_ Ing engineers. Stromberg Pub. CO., St. Louis, Mo. The United 

Autographic Register Co., 
148-154 Monroe St. Chicago 
REGISTERS LEASED ��� 
of Jeiis than 2 cents per day, 
OR SOLD at fro.m $15 to $50. ����� SlOOO In use. Made rlll ' S styles. Send for Circulars 

BEWARE of Infringements. 
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fA ttie lrst princicles of electriClii phenomena in such 0. 
wa.y Ila to enable the student to better understand and 
the tutor to explain them. With 14 illu.tr"tions. Con
tllined in SCIENTIFIC AMERICAN SUPPI.EMENT, No. 
979. Price 10 cents. '1'0 be had at this oftice und from 
aJ I newsdealers. �"ERICA�4ft. DeUSl6 II!- II!!!!! 4t fl 1/ I [JiIII IiiiiII 5 II 1/ 20 

. -aa - SmldJor<4tal. 
JS.l!O E. Van Buren St., bl""llo, U. 1:1. A. 

T� Scientif ic A merican 
PUBLICATIONS FOR 1895. 

The prices 0 f the different publications I n the United 
States, Canada. and Mexico are 8.8 follows: 

RA'1'ES BY MAIL. 

MATCH � MACHINERY. LITTLE alAIiT SCREW PLATES 
. Wire sizes for Jewel-Latest Improved. Complete plants furmshed. JOS. C. ()J"8 Dentists Tool Ma-DONNELLY,ll!09 Buttonwood Street. Philadelphia, Pa. ers, and Amateurs 

BARNES' 

New FrictionDiskDrill 
FOR LIGHT WORK. 

Has theM Great A.dl'antaces: The 
speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power applled.can 
be graduated. to drive wiLho equal 
safety the smallest or largest 
drills within its range-a wonder
ful economy in time and great 

saving in drill breakage. 
Send for catalogue. 

CONCRETE CONSTRUCTION. - A 
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materials. tools labor. etc. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 9�4. Price 10 cents. 
To be had at this oftlce and from all newsdeulers. 

. ..  "4Ew !!lllf A"11 use. Machinists' sets 
with Taper. PIUIl, 
and Bottomi� taps 
for Pipe and bIcycle 
work. Also black
smiths and carriage 

O<::::O� #�'CJ<p<:'2> �...;...C'�-_ - _"  
makers use. p" 8t!nd!w J1I1l'JI UJust1"ated catalogue. 
WELLS BROS. & CO.. P. O. Box B, GreenOeld, M88B. 
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hard 
Writes capitals and small letters (�) ctiaracters. 
H88 a cast Iron base and top 
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facture. IT Write Jor lUust1"ated Catak>g1u. 

American Typewriter Co., 267 Broadway, N.Y. 

=It HIGH GRADE ONLY. Warranted. Contract
'*' _ ors desiring a trustworthy Jack Screw. addl"es8 RUMSEY & Co., Ltd. Seo,eca Fa11s, N. Y. 

ROC K Ma •• of ............ of Em • .,. So. • Ma.ao. 

:::"tr.-';.!:.!!.:: 
FEastMest °ErlndRersY .. OwE����:.: 

ar Send Jor Vi rcula ... 
Sturtevan t Mill Co., Boston, Mass. 

MESSRS. MUNN & Co., Solicitors 
of Patents. have had nearly 1\fty 
years' continuous experience. AnY 
ot;le may quickly ","certain, tree, 
wbether an \nyentlon Efobably 18 
�='��J;�

t
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PATENTS 
taken through Munn & Co. receive special notice In the Scientinc A"",". (can. This 8plendld weekl'y paper, elegantly Illustrated, b88 the large.,; Circulation of any sclenttOc work. ts a year. SpeCimen CO.llI .... free. Address MUNN a: CO., 

New York, 361 Broadw&:l'. 

ICE HOUSES. -- DESCRIPTION OF 
lee houses as they were built a century ago. Contained 
In SCIENTIFIC AMERICAN SUPPLEMENT, No. 933. 
Price 10 cents. To be had at this oftice and frow all 
newsdealers. 

SANITARY SOAP VASE 
l'RKVEN'I'S dlsell8e, w88te, pilfer. 
Ing- of soap, clogglnl1 of w88te PI
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pure soap. 
'I', .. Onlll Clean, SanitB1'I/, and Safe 

'Ivall to me 8oap. 
Agents Wanted. 

Sanitary Soap Vase C o., 

Aqueduct Bldg., ROCHESTER, N. Y. 

14 K!!!! 
Cold Plate. 

CUT TlU8OUTaDd 
lend Jt. to 0.& with 
your Dame aDd ad· 
dtell aDd "e will 
lend you thll beautiful cold fialahed. 
watch by ezprellllfor 
anmla.UoD. Youez
anllne it ., the a. 
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chain and cbarmJent FREE wlt.h every WAtCh, write to·day, 
this may Dot appear 

The SclentlOc American lweekly), one year �.OO A TELE"(;OI'E having 
�In. Objective, IlJY
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The SclentlOc American Supplement (weekly), one and FInder Is ��dB"�l5"liNGiIr:�!*L���UR�
r
r.:: year, - - 5.00 

....n; menUon whether )'OQ wan& PDte' or ladles' .!&e. Addr_ THE NATIONAL MFC." IMPORTINC CO. 334 Dearborn Stretlt. ChlcaBo. III. • 
The SclentlOc American, Export Edition In which ---------------------------------------------

Is Incorporated the Spanish Edltlonlmonthly). CRITERION MAGIC LANTERNS And 
The

o
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3.00 
Stereopticons. 

Edition (monthly). one year. - - 2.50 
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The SCientlOc A;e���;�:�s!!!�;nt _ ff.OO m-�a���1�ft.:(jhic.;lg0.B50(�:�;l�e� S��iios��n.BM���nsi�ts;.!;�rt!:,...,�· 
The SclentiOc American and Architects and Build-

ers Edition. - - 5.00 
The SclentlOc American, Supplement, and Archi

tects and Builders Edition, 
Propn}"t innate Rates for Six Montm. 

9.00 

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

MUlIilli &; CO .. 361 Broad,,·ay. New Yora. 

PERFORATORS OF ALL METALS 

© 1895 SCIENTIFIC AMERICAN, INC. 
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V8u USE IRINDSTONES? 
If so, we can supply you. All sizes 
mOlluted and nnlllDllllted. always 
kept In stock. Remember, we make a 
speclaltyof selecting stones for all spe
clal purposes. IT Ask Jor catalogue. 

The (;I,EVELAND !!ITONE (;0. 
2d floor. Wilshire, meveland. O. 

TURBINE WAsTJ�or�!'rfz£L8· 
,JAIIE8 LEFFEl, .. CO .. 8prlac8e1d. ()\Ilo, 1). I!. A. 

�5HANO BONE SHELL ANO 
C. ORN MILl�for Poaltr;rmen. 

. Clrcul&r and testimonials Free. 
WILSON BROS., Easton, P ... 

A Valuable gool{ 

12,500 Receiptll. '70S Paltell. Price $5. 
Round in Sheep, $ti. Haif-JI()1"occo, Iti.aO. 

This splendid work contains a careful compilation of ��� '8���1!.
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ell.lBc A IIIe1'jelln durinllthe past fifty years; together 
with many valuable and important additions. 
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'11be worklnay be regarded as the product of the stud
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concise form convenient for ready use. 
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tries, will here be found answered. 
Instructions for working many dillerent processes in 

the arts are �iven. 

pr���ry ';..�I� 1l'::j I�nt'j,'l!":o�� ;��h �baa�c�s �� b�N{lt 
value In their respective caJlings. 

Those who are in �b of indepemlent business 1)1 
employment., relaUb" to the bome manufacture of Kum· 
pie anlole8. wlU ftild ID It hundreds of most excellen! 
soggestions. 

IT' Stnd Jor DfSC'·ipti1�f. {,'i1'cult�r. 
MUNN & CO., Publishers, 

I'!CIENTIFIC AMERICAN OFFI CE, 
361 BroatiwaT, New York. 
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