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fow to Build�!!':!��:,.! 

• 2 vols. lar e Quarto. 8i8l11ustratlons. Price .1. 
.. ,. Conlains8e8igD� f�r Villa.s, Farm House�, Cot-

.. tages, Barns and Outhou�e8 of every descrlp. . tioni also for Hotbeds, Cisterns, &c., &c . .. Pre-, ����.l;_ji.e}:Ots����. w��
c
rt 1�����!1bfe

a
�� 

describe these books In an adv't or even In a 
���i���10�er:��i�tt��'i�t�·g:i��l�::n:aa�� 
money refunded.lf Dot entirely satisfactory.� Address, Co-OPE1U,TIVB BUILDING PLAN A SSOCIATION', 

24 Beekm an St.!Box 2702),NcwYork. (Mention this paper.) 

CORNELL UNIVERSITY. 
COURSES IN 

MECHANICAL ENCINEERINC, 
ELECTRICAL ENCINEERINC, 

CIVIL ENCINEERINC, 
AND ARCHITECTURE. 

£NTltANCE EXAMINATIONS BEGIN AT 9 
A.ln. JUNE 1 S nnd SEPT. ] S. 18S3. 

For the UN'lVERSITY REGISTER. containing full state
ments regarding requirements for admission, courses of 
study, deErees. b onOl8, expenses, free scholarships, 
etc .• and for special Information. apply to 
THE PRESIDEN'T of CORNELl, UN'IVEHSITY, Ithaca, N.Y. 

DROP FORGINGS' g� ����L 
BEECHER S. PECK. NEW HAVEN CONN. 

$titntifit )mttitau. 
THE MECHANIC'S OWN POCKET KNIFE. 

Has 3 blades ! for cutting packlng,laclng, and the every-

TRANSMITTING GEAR: IMPROVED.-
Description ofa new system of transmission, of variable 
velocity, devised by Mr. ,lose da Silva Sertore, for sew-
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dispensed with. Illustrated with two figures. Con
talnealn SO"'N'TIFrcAMERICAN SUPPI.EMENT.No. 3:i9. 
Price 10cents. To be had at this office and from all news
dealers. 

THE RIDER HOT AIR 
COMPRESSION 

Pumping Engine , 
For city and country residences where 
It is required to raise a supply of water. 

Simple,.Eeonomieal, 1<lI'edlve. 
Nosk111 required to run it. We can 
refer to ourcustomers 'If eig ht years' standing. Send for catalogue. 
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email blades,:iO c.s. Gent.'. fine 
penknife, three-blade, St. 
Lady's two-blade. 1)0 cIS. 

4O-page Illustrated list 
free. ::Also U How to Use 
sRazor," 

MAHER & GROSH, 
40 Monroe I'\treet, 

TOLEDO, OHIO. 

ROOFINC. 
�'or steep or fiat roofs. Applied by ordinary workmen 
at one-third the cost of tin. CirCUlars and samples free. 
Agents \ranted. T. NEW. 3'J John Street. New York. 

PEllFEC7' 
NEWSPAPER FILE 

The Koch Patent File. for preserving newspapers. 
magazines, and pamphlets. has been recently Improved 
and price redu�ed. Subscribers to the SCIENTIFIC AM. 
ERICAN and SC IENT IFIC AMERICAN SUPPLEMENT can be CAIUlnEYElt & SAYER, 25 Imported design Chromo Cards for 1888. name on I ��====���_�1�9�D�e�Y� S�t:, .. �N�'�e:"�'�Y�0�1'�k�.

_ lOco Quality not quantity. Warranted best sold. ! 
Bonanza for agents. FR1l:DL.JONEs,NasBftn,N.Y. 

�P
lied fortbe low price of $1.50 by mall. or $1.25 at the 

ce of thls.paper. Heavy board sides·; inscription 
SCIENTIFIU AMERICAN," In Jr.lt. Necessary for 

eV::7d��:S 
who wishes to preserve t e paper. 

C7C7Er.5C7/vS I BefOre�!!!�e'!!'o� �a�'!�t;'e Web- MUNN & CO" 
Publishers SCIENTIFIC AMERICAN 

LYON , State and Monroe Streets, CHICAGO. 
Will send prepaid to any addresA their Illustrated Price List of La<t;es"t &"tyle :J3_�jC>8l_ 

Just the instrumen� fol' Picnics. Camping l'artleA, Summer Evening 
Seft!usdes, etc. Now the rage in best society. Price ,'3 and upward; 

T��urtSi'�t���no: MANUFACTURERS 
their location, and 0 f those who are seeking a place 
In which to establish thems�lves, is Invited to the 

��l:ie�����Ea�il�\g���.
e Hudson River. midway 

l'OUGHKEEl'SIE OFFERS 
A plentiful supply of good and wholesome water at 

low rates. A complete system of sewers. ' 
��:�'¥ree�t:fsCt� ;a'llt��.F'::(e�arket of America. 
O1eap Jivfngl which ins,urea labor at reasonable 

w�e!ttractive and healthy place of residence. 
Address "A,uJociation for Ihe Promotion of I 

lJs�flll lUaDufnctul'es." 
JOHN I. PLATT, President. 

C"IID,rE' �l�\lli'jLeTll� AND CLAY RETORT� ALL SH�[S. 
F Ilil!!': Q,U\ I�U", = BORGNER & 0 BRIE N.-=-

23 "..!' ST. ABOVE RACE. PHILADELPHIA 

.. '1"10 MANUFACTURERS-Til 1,"lSe-
IV ater Front. mile and It half in e�tent. docked .and r� to", lm_lIla«l U.e� *tliln ·twent7 miles ot l'iew 

"York City. on Long . Island Sound; havmg raUfoad itS wen as watercommunication. Manu racturel's and others 
needing much or little rOom can have suitable accommo
dation, with long lease. at nominal rent. The introduc-
�
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�� applying to or addreirWHty'ri'�n�lnTIN G , 

5 Beekman St., New York. 

SOUTHWESTERN VIRGINIA AND ITS 

Pn':}.�V::i8ror���u.i.�"e;;r�g������oJf·So;���� 

ster Foot Wheel, made by the AMERIC A N  W A'I'CH TOOL CO .• Waltham, Mas •. 
WAN'J'ED.-FIRST.C'I,AS"; I'ATTERN IIlAR· 
ERrol. To a good man steady work and first-class pay. 
Address B. W. PAYNE & SuN�, Corning, N. Y. 

NOTUJE to Ust'rs of Steam Pumps. 
We have r celved following letter In 

regard to one of our No.5" L" ($J6) 
��e:�gr

e;"��"il'."
a
�l�t:�gil�t!�Ch pipe 

0' V AN D�U���N:Et���c'i:CT�n�ii���: 
.. Money could not buy the Jet of us 

unless another could be had. I would 
not give your No. (I; U L" for a$iOO pump. 
equal distance to raise. 
.. N. A. Litchfield, Supt. Mich, 8late Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 taro 000 gallons per hour. State for what 
purpose wanted'nd send for catalogue of .� Puml!S. I' 

. V AN D VZEN & TIF'l" Ciucmnau, O. 

SEND ToLONOON,BERRYz�ORTON - PHILApA FOR ---
THE BEST BAND SAW BLADE 

'I'HE NA'1'lVE TRIBES OF THE HUD· 
Bon's Bay Company's Territories.-By John Rae, M.D. 
A comprehensive and very interesting account of the condition. characteristics, mode of Jiving��:nd general 

habits of some )f the Indian tribe. of nritisli North 
America. The Wood Crees. The Prairie Crees. Tile 
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SUPPLEMENT. No •. 346, 341,and�4S. PrlcelO cents 
:�'ithir�m

30a�r�����l'e�:.
eries. To e had a t this office 

TLASM,'k�E 
N DIANAPOLIS. IND •• U. S. A. 

lIUNUFAOTtlBEBB 011' 

STEAM ENGINES 
. iii BOILERS. 

CARRY ENGINESand BOILERS IN STOCKfor IMM�E 
"BLAKE'S CHALLENCE" ROCK BREAKER. 

Pntented Nnvembel' lS, lS19. 
For Mncn rInm RonrI making. Ballasting of Unih·oarls. Crushing Ores, use of Iron Furnnces. 
etc. Rapidly supersedinu: our older stytes of Blake Crusher on account of Its superior strength, effici
enclI, and simplii;ity. Adopted by Important Railway and Mining Corporations Cities, and Towns. First Class Medals of 8ulporioriwawarded by American Institute 1879 and 1880. 

Rr,Ali:E CRUSH1W. CO •• Sole Muliers, New Haven, Corlll. 

Virginia and of the bordering counties of North Caro
lina. Precious meta S. Minerals. Coal. Minerai SprlDgs. 
Nn'lcnltural features. Scenery. Characteristics of the 
Innabitants. Contained In SCIENTIFIC AMERI<JAN Sup
PLEMENT, N O . 366. Price 10 cents. To be had at this 
office ancrfrom all newsdealers I. ------------

ERICSSON'S 
New Caloric 

Pumping Engine, 
FOR 

Jlwelllnrs.\ (Jountry Seats '2: MUSICAL WONDER READQUARTERS. 
i� MeT AMM ANY c� ORCANETTE 101 $5 to lliii2. GemOr. !� 81C),$V;�jTb!.�:\�o lt � music). Or.anetta,only ";'" $4. Harmonette Slo:. :: � with lOOft.musi!'o8S. :Imperial Orll'anette .. � HABBAClH OBGAliUiA; ClO.,PhIlidelplaJa, .. 

OPIUM 
Hablteasfiycuredwith CHLORIDE OF GOLD 

LUU! E. KEELE!!. M.D:JURi�OJNJ!' &; A. R. I. 
:a::;,���'''''. ate. 

RUPTURE 

SIBLEY & WARE, 
South Beud, Iudiaua. 

SPECIALTIES: 

19� INCH DRILL PRESSES, 
WHEEL OR LEVER FEED, 

AND GEAR CUTTING. 
PRICES REASONABI,

�
E
_
.
���_ 

STEMWINOING ���i��tIF�rL".:'!y 
Till, Desk. Drawer, or Clo.e t . Owner may use either 11 2, 3, or 4 of its 50 numbers. 
fe��/����:���t'�'�I�����tre��T�:�i plated. Send $2.50 for sample by mail, or 
stamp for Illustrated List of Locks, TIlls. and 
Padlocks. D. K. Miller Lock·Co . ,  Phila., Pa, 

For Sale.-Valnablb patent for Galvnnic JJattery. 
CUb 

r Dedr.WJ. ltA
h
.OS
uHtE

an
R
oP AerN

atslom
n

eOt
r
h
t
o
h
d
e
. inolffiUryce t25�s

B
s
r
e
oSald

n
watlicy

t
. Surpasses all others. Cheaply Constructed. For par· bY M. ,. '. ticulars, address E. F. ACHLOSSER. Hoboken, N . . r New York. His book, with Photograpnlc likenesses 

of had cases. before ana after cure, mailed for 10c. 

MANHOOD! ATOMS, MOLECULES, AND ETHER II Waves.-By Jonr. Tyndal!Jy.R.S. An interesting paper. 
"The sensation of light. .l!Jnect of heat upon molecules. 
�,;;gr.P':��� Pl�r:

r ,?rf Ilfqll';Id.1t v�ra tilri� ;e�fegfo ��I
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Radiant heat as a means of exploring molecular condi
tions. Contained In SC IENTIF IC AMERICAN' AUPPLe
MI<NT, No. a6:i. Price 10 cents. To be had at this office 
and from all newsdealers. 
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llt'lamater Iron Works, 
C. H. Delamater & Co., 

Proprietors, 
16 Cort landt StJ'eet, 

New York, n. roI. A. 

$5 to $20 per day at home. Samples worth ,Sfree . 
Address STINSON & Co .• Portland. Me. 

FEED·WATER HEATER AND PURI· 
fier.-Detailed description. bJ Geo. S. Strong; of a new 
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passes It to the boiler. deVOid of any substance that 
would cause scaling or coherent deposit. Illustrated 
with two figures Contained in SCIENTIFIC AM,;RICAN 
SUPPLEMENT. No. 363. Price 10 cents. To be had at 
this office and from all newsdealers. �----
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4> hand for immediate delivery. 
t= 10 Barclay St., N. Y. City. 

COST AND EXTENT OF POWER TO 
make Flour.-Contalned in SCIENTIFIC AMEHICAN 
SlTPPLEMICNT.No·36:i. Price 10 cents. To be had at 
this office and from all newsdealers. 

PATENT QUICK NEW HAVEN MANUFACTURINC CO. 

KNOW THYSELF 
Adjustable Stroke MANU���U:E�:�:iR���oitKING SHAPERS MACHINE TOOLS A Bool{ for Every Man! 

Yonn!;, Middle·Aged, and Old. 
(Jan be (Jllangelh"lIlJe In Dlotion. ,,atlles, Planers, Drills, Shapl'rc• etc. 

E. GOUI.D & EBERHARDT, ILLUST R ATE D  C ATALOGUE ON APPLICATION. 
No. 111 N. J. R. It. Av., •• 

NEW ARR, N. J. The un told miseries that result from indl.cretlon in 
early lite may be alleviated and cured. Those who do!,bt 
this assertion shou I d purchase and read t he new medICal 
work published br the l?eaborIY lll�rllcni In.tJ ttt te. Valuable U. S. Patent for lIIixin� and (Jrusbing Boston,.entltled the SCIence of l,ife; 0 ... Sr·1 t� rr'. Machine In great demand among Chemists, Grocers, .. el'Vntlon. It Is not only a co m plete and perfec rea- Drysalters etc etc to be disposed Address 

��"IJ- HIGHESTCL.A$S WORK.- NE\' FEATURES 
� ,�... SEND 3CT STAMP FOq ILLUSTRATED CATALOGUE. 
'�j�\ 0 VER M AN WHEEL C2 tise on Manhood. Exhausted Vitality, Nervous and 

I P H BRAdiER & CO. winca. nton Eng.land Physical Debilitlt. Premature Decline In Man, Errors of . . 
" _. __ ._ r���1.;��n!���t�:'\�:iA��!J'��ie�:::�t:;�:. ---��---·----RU- -B--B--·E··_·-R- --B�·A·- CK SQUA· RE PACKING 

1111'l1 VI CTOR TRICYCLES. 

��I\\\ HARTFORD. CT, 
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_so bound In beaut'fu1 embossed covers. full gilt, , embellished with the very t1nest steer engravlnl<s, guar- BEST IN THE WORI,D. 
anteed to be a finer woik In every sense-mechanl.cal. For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
1�;h't��o�nf,
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:fJi'b�rM��d��� B the packing which. when In use. Is In contact with the Piston Rod. 

PriceOnIY$1.� by mail. Gold medal awarded the author A, keeps the part B against the )'od with sufficient pressure to be steam-tight, and yet 
. t . t f I c t Send now This lengths of about 20 feet. and of all sizes from l4 to 2 Inches square. 
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n
:t'i'M'lWo�yS�E'fi'I�AL INSTITUTE, Or DR. 

br, the National Medical Association. Illustrated sam- j creates 
W. H. PARKER. No. 4 Bulfinch Street. Boston, Mass. NEW YORK BEL TINe a. PACKINO CO., The author may be consulted on all dlBea8es requiring J H Cnm: TreaR Nos. 13 .. ·IS Park Row, opp.AstorHou se, New York. ,1ri1l and experience. OliN . '  VER, . 
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BLA.&T. 
IRON REVOLVERS, PERFECTLY BALANCEb, 

Has Fewer Parts than any oth1n' Blow81'. 
P. H . .. F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen. Agt.,i2Cortla.nd St� 9Dey St., 
�Zt?KB�:G�O& ���n3eiti�::A��o�

t
�!': ii�::i: 

l.V:EnIV YO�:I£. 
�END FOR PRICED CATALOGUE. 

,� �£�ABL AND fiNE GRM IlION At,O STEFL �ALL - _ I:: ') CASflNGS FRilM 'PECIA\ �RN> O<VLIN •• CO 0 fiNE TINNING JAPAN- PA!. -"," I S � "I ,{, FINISHING NING A �! .' THOMf'lEHIGH AVE", AMERICAN 5T PHllA L_� . .N.D._ � 

WANTED IMMEIlIATI<:LY, at HuntlngtonbWe st 
Va., AN EXPERIEN(1E1l BRAMS MOUL ER. Adaress, with reference andT�'fu tll:Ws�GN M 'F'G CO: 

FOSSIL MEAL COMPOSITION, 
The Leading Non.Conducting Covering 

FOR 
BOILERS, PIPES, ETC. 

Wit'> " to !I( inch thickness It radiates less heat than any other covering does Witb 2 inches. 
Weigh. very light.is very durable, fireproof, and is 

easily applied. Sold In a dry state by the pound. 
FOSSIL MEAL CO., 4S Cedar 1';t" New Ym·k. 

W· ANTED-FOUEIHAN FOltMALl,E. 
AnLE IItON FOUNHU,Y. 

_____ A_d_d_r _e_ s_s _x_, Box �1�'-�"'_Y_0_ r_k_. ____ _ 

NEW TELEPHONE For Private Lines. Pat 'd. Unquestionably the Best. 
Works 2 miles. Pat'd Wire; Late Improvements. 
(Jirculars free. Amplifying Tel. Vo., Vleveland. O. 

HORSES. - THE FOLLOWING VALV-
able papers are contained In the SCIENTIFIC AMERICAN 
SUPPLEM ENT. Price 10 cents each, sent by mail to any 
address. To be had at this office or of newsdealers In 
all parts of the country. Please order by the numbers 
In larll'e tyPe. which Indlcste the number of the SUP
PLE1\IIt:NTln wh1ch thearticle is contained. 
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velopment of the trotting quality from year 00 year in the past. the annual gains In speed. with tables and suggestions as to future speeds 3S6.-The Fastest Records. 
�I����.\'e��� ':.it \���:�� �g[����r�:::T88�ntor:�'if1n�r:d! 
Ing 188�, embracin!; Trottin/. In Harness. Trotting to 
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tiona. showing the forms of sound and unsound legs, 
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and llxtlnct. 111,!frations. By Prof. D.C. Marsh. lS8.-
H.\'ii'7-to�� �h'k�8�rse2¥��fin Ith.,n'(sa�'; �

o
r'H:;;�� H!3, 18:i.-'!lpeclficatlon of· the Points of a Good 

Horse. 1()3.-Portabl" Food for Horses - How to 
Make. 9S.-Best Mode of �'eeding Farm Horse.. 2.
The Perfect Horse and how to Me""ure Him. With en-
.graving. �!J.-PeculiBrities in Structure of the Horse. 
·ByPro!. Huxley. <l4.-Valueof carroisforHorael! . . 4.:i • 
-Oalculus In Horses, Mash for. !)3.-How to Tre6l� 
Teeth of Horses-D entistry. 88. 
Portraits of Celetrated Horses. Sefton. Winner �f 
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Derby. 1 S:i.-Iroquois, Winner of the Derby 290.
Luke Blackburn. �69.�Don Cossack. Four Year Old 
Stallion. 213.-Blalr Athol. the Most Valuable Horse ever known. 3:i:J.-Engllsh Cart Horses. Illustrated. 
2",32S. 

On SclentiOc Breeding. By J. D. Caton. A valuable 
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urements and Illustrations. 22:J.-How to Tell a 
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!o�1i��:: lOtables. 308 .-The American Horse By E. L. Ber

thoud. 311.-0D Saddle Horses. By Alexander. 291. -Trotting Statistics. Beinu: a n alphabeticalUst of Trot
ting Horses. from 1833 to and Including 1882. that have 
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ing. By D. Salmon, D.V.M. 114.-T he Principles of 
Horse Shoeinjl. By fr. Geo. Fleminl<. 201).-The Art 
of Horseshoemg : Its Earli est History and Principles. 1!Y 
Prof. Maurice Keil. A valuable and useful paper. 31�. 
-Educated Horses In London. One page of engrav· 
ings. 3S6. 

D�� �1j]1�:f���IIII!!!��::�;::1 
BILLINGS & SPENCER CO. 

HARTFORD CONN. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the pub. 

lication of the SCIENTIFIC AMI�RICAN, continue to exp 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of busines8 they have had thirty-eight 
years' experience, and now have 'mequaled facilities for 
Uie preparation of Patent Drawings, Specifications, and 

the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mnlln & Co. also attend [0 the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All buslne.s 
intrusted to Ihem is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
taining fuJI information about Patents and how to pro
cure them; directions concerning Labels, Copyrights, 
Designs. Parents, Appeals, Reissues, Infringements, As· 
9ignments, Rejected Cases, Hints on the Sale of Pa
tents, cw. 

We also send. fref qf charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of seeDring 
patents in all the principal countries of the world. 

DUNN & C O., Solicitors ot· Patent_, 
26t Broadway, New York. 

BRANCH OFFICE - Comer of F and 7th Streets, . \Va1!binglon, D. C. . 
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