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to any one In any part of the .. orld .. ho will fnnilall lila 
addreu. 

ARCHITECTURAL BGOKS. 
Useful, Beautiful, and Cheap. 

To any person abont to erect a dwelling house or _ 
ble, either In the conntry or city. or any bnllder whlng 
to examine the latest and beot plana for a chnrcb, school 
honae. club house, or any other pubUc bnlldtnc of hJgh 
or low COllt, .hould procure a oomplete set of the ABcBI
TJ:CTS' AND BUILDJ:R8' KDITION of tbp. 8c1J:"'TII'lO I AKERICAN. I ADAPTATION OF THE STEAM Tbe Information these volumes oontaln renders the i Machinery In Marine Constroctlon.-A lectnre br ChRl!. 
work almost Indl.penaable to the arcblteCt and hnIlder B. Emery Pb.D., dellver.ed In the Sibley « 'ollege COurse. • An Interesting dlscu8BlOn of steam engineei1wr pracand to perl!On. about to build for themselves . they will ttce as appJled to shiPS. with a co

�
rI8on of tlie per-

Iod the .. ork sDjlgestlve and moat 1I88fuI. They �ntaln f�rm::g:r
o�r�:�!�g oci::��n':.� d\v�ni �-::�r.�;. colored plate. of the e1evatton, plan, and detail draW- I Contained In SCI JCNTD'lC AMJ:RlCAN SUPPL_J:NT, NoB. 

Inga of ."mo.t every elau of bnUdlnl!. with .peoIIIca- 7'33 and 7'34. Price 10 cento each. To be had at thls 
�IOD a"d .pproxlmate cost. oIIIce and from all ne .... dealers. 
Bllrht bOund volumes are no .. ready and may be ob-

talned, by mall, dlreot from the publlahers or from 8DJ OIL WELL SUPPLY CO. Ltd. ne .. sdealer. PrIce, '2.00 • ToIume_ Sutehed In paper 
covers. Snbecrlption price, per &DDDID, .,.. Addrel. 
and remit to 

MUNN & CO., PubllsheJ'li!, 
361 Broadway, Ne� ¥ork. 

TO INVENTORS 
�ND M�NU FACTU RERS 
59th Grand National Industrial Exposition 

-01' TBlI:-
American I n stitute of the City of New York 

W i l l  Open Oct. l at and cloae Nov, 2D, 1 8DO. 
Intendlnll exhlbltol'1l must make early application to 
secure proper .pace and claulflcatlon. For blank. and 
otber Information addreea GJ:NJ:BAL 8UPlUUNTaNDJ:NT 
/.merlcan lnotltute, ll3 Weot 38th 8t., New York City. 

Remington 
Standard Typewriter 

91 '" 92 WATER STREET, 
.Phlllbn r ab, ...... 

Mannfacturer. of everything needed for 
.A.:El.T:m_:E.A.Dr �:JiILL_ 
lor either Gas, 011, Water. or Minerai 

'.I.'eIIte, Bollero. Bngjnes. Pipe, OordaRe, DrilliDll Tool .. etc. 
Illutrated catalogue, price , 

IIeta and dl.count .beet. 
on request. 

SAFE BOILERS FOR AMATE UR WORK 
By G. D. HlscOL-Deecriptlon of several types of safe 
steam generators for tbe uoe of amateu ...... tbe pi;' coil 
BY::m:I�':.s�

l
�nt:f.,�� &1��i:'h�IA��:iCAN �t�� 

PLEA( IC"'T. No. ' ..  ll. Price 10 cents. To be had at thl. 
omce and from all newsdealers. 

THE PROPELLING MACHINERY OF 
War V86IIels.-A paper by H. J. Qram, EDIlineer R. N., 
a�"pt����°Il.':' ,g���:;�� oTiFe,::�t· cl:�� 
that have tel<en place In marine engineerlDll, and a dls
coulon of otber matters ot Intere.t. In connectIon. 
principally. with the propelling machinery of modern 
war ohl.,., Contained In SClJCNTII'IC AMERICAN S lT P_ 
PLBMBNT, No. 6!12. PrIce 10 cents. To be had at tbls 
oIIIce and from all ne .. sdealers. 

•POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM: GAGE 
STEAM ENGINE INDIOATOB 

SlnR'le Bel l ( 'b l m e  Wblatle. and all Instruments 
noed In connection with Steam, Air and Water. 

Solt Agents for Ola .. k'. Lmtn .Fi ... Hos •• 
NJ:W YORK. LONDON. CROSBY STEAl GAGE Ii VALVE CO. tl!:,:�:e�.:: 

BASE BALL. - A DESCRIPTION OF 
��8��':!'r�nr"rW:w��ntt:��

I
t.:'lt��S, ':I � 

the lIeld and 7 1\1uatratlons of players. Contalnefi':t SCI
BNTII'IC AHICIUCA '" Sn l' l 'LICtlBNT, No. 693. Price 
10 cents. To be had at tbls omce and from all new .. 
dealers. 

IATES ROCK & ORE BREAKER Capaeity up to 150 yards per hour. 
Has prodnced more ballast, road 

metal, and broken more ore tban 
all other Brealters combined. Send for Catalogues. 
CAT E S  I R O N  W O R KS 

1i0 C So. ClintoBr�AGO • 215 Fr�D��'St:�
n
N::"torlL 

ON GAS ENGINES. - A VALUABLE 
1.*':;'�Yof·��=�bo:::��I:n�J1�:�::�I�rI! �� 
tall the " Simplex " erurlne 'nvented by tbe antlior and 
Mr. Malandln. With 23 �B. COntained In 8cIICNTlI'IC 
AM.BlCAN bUPPLBMJ:NT. Nos. ' 1  f; and ' 1 6. PrIce 10 cents each. To be had at tlllll 01l1ce .. nd from all ne .... 
dealers. 

KEEP COOL ! 
CLARK'S 

Ught - Running Ventilating F...a..Na. Adapted for Ventllatlnll and Dry. tng of every deSCriptIon.. 
Catalolilue free. 

GEO. P. CLARK. 
L, Wind.or Lock., Conn .  

Allent, 744 B' .. ay, Ne .. York. 
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Wyckoff', Seamans " Benedict 
327 BROADWAY, KEW YORK.. 
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FORE IGN PATENTS 
THEIR COST REDUCED. 

THE TEACHING OF SCIENCE.-
Report of the Brltfah Aaaoclatlon CommIttee appointed 
forthel=�f;f=C'�::'? l:r.rt&�t!rn�t�� 
�TII'IC AMBRICAN SUPPLBMJ:NT. Nos. '34 and 7'31i. PrIce ten cents each. To be hadatthla odl.ce and 
frOm all ne ... sdealera. 

ROUC H OR DRESSED SURFACES. 
Ransome's Method 81 Finishing Coaorete Walls 

The ezpenoes attending tne prooll1'lnR of patent! In County Rlgbts too to t5OO. 
mo.t foreljlll countries having been oonalderably ra- RA.N80IIlE & SMITH COMP AKV, 
dnced the obatacle of coat Is no longer In the _y of a I �30 Montaomery Street. San Irrancbteo, Cal. 
&I'IIe proportIon of onr Inventon vatentJDg thelrlnven- I . Do It yonrself. Clr-tlons .. broad. I a. Cheap cular press $8. Size 

VA IIADA .-The COlt ot a patent In Canada Is even · · . 'D-.S_.t- for small newspa-
lelll than the coot of a UnIted Stat80 patent, and the r .I..,au lDIirt:fOg�y. :rr:tJ'd 

formerlDoludes the ProVince. of Ontario. Quebec, New I . r u l .s. "end two .tamps for Catslollue to 
BrnnowlCl<, Nova Sootla, BritIsh Columble, and Manl. factory. KKLl!iKY & CO •• Meriden, CODl • • 
toba. 

The number of our patentees who avail themselTea of 
the cheap and 8&IIY method no ... olfered for Obtaining 
patents In Canada Ia very l&I'IIe, and Is .tead� tnoreu-
1l1li. 

KIIGLA MD.-The ne ... EnaIIsh laW', which went Into 
fOrce on Jan. lot. 1B85, en .. b leo partleo to aeoure patents 
In Great Britain on very moderate tel'lDl. A Brltleb pa
tent Inoludeo England, Scottend,  Wal .... IrelaDd and the 
Channel IIlanda. Great Britain Is the acmowledged 
Ilna.DCIal and commercial center of the world. and her 
good. are sent to every qnarter of the globe. A I(OOd 
Invention is l\I<ely to realize 811 much for the patentee 
\h lCDIl\end as bls United States patent prodnces for 
him lit home. and the small coat no ... renders.lt po8I1lble 
tor almOIt every patentee In this conntry to II8QUr8 a pa
tent In Ureat Britain . ..  here hie right. are .. well pro
jected 811 In the United State.B. 

OTHER COUNTRIE8_-Patent. are al.oobtalned 
on very reBllOnable terms In France. Beljdnm, Germany, 
Auatrla, Rnule. Italy. SpaIn (tbe latter Inclndeo Cuba 
ano' a11 the other l;panloh Colonie.), Brull, Brltlsb Indl .. 
Anotrall&. and the ot'ner BrltI.h Colonies. 

An eXllOrience of over I'OB= Y8Bl'1l baa enabled the 
. publlohen 01 �'BJ: 8cIJ:NTU'lC AAl EKlO.A.N to establlsb 
Competent .... d trust ... orthy lI(leucle. ln all the pnnclpal 
foreign countries. and It hu al .. ays been their alm to 
haTe the bnolneu of their cJ1ents promptly and proper
ly done and their Intereatll falthfnlly guarded. 

,A. pampblet containIng a syoop.l. of the patent laws 
of all oonntrles. Inclp.dlng the co.t for each, and othe 
information noe:tul to perl!ODa contemplatmg the pro
eurInI! of J)6tenta abroad . .... y be had on appll_lon to 

. thla 01ll.ce. 
IIlII N "  & ( '0 .. Bdltoro and Proprietors of Tas BCI

. J:N'1'II'lC AIlSRICA"'. cordially invite aU persona dOBlrlnll 
any Information re,atlve to patents, or the 1'OJf\atry of 
trade.l1lIlI'ks. In tbla country or abroad. to ·caII at their 
oIIIceo, 861 Broad .... y • ExamInation of Inventlona. _. 
anltatlon. .nd advice free. Inqu\rleo by mall promptly 
aue .. ered. A4dre... MUNN & co .. 

W E . H O U S E  AND REFRIGERATOR. 
DIrections and DlmenlllODll for oonotrnctlon, with one 
=:�!'e��n��:� -i��t��f��� 
out the year at a temperature of frOm 81.0 to 36°. COn
tained In 8<'IJ:NTII'IO AMERICAN SUPPLEllENT No. 116. 
PrIce 10 cents. To be had lit thla 0lil00 and of all ne .... 
... ero. 

THE STEAM ENGIN E ; ITS PRINCI-pleo !til development. It. future and oorfectlon.-A. pa. 
per by E. N. D1ckeroon, giving an ontline of the history 
�h1�g =":?f.�:'d�%I�\.OCW��:��fl��esw�rg� 
IlgureB. COntained In BCl1I:NTlI'lC AIlllRICAN SUPPLJ:
JOINT, No. 6S6. PrIce 10 cento. To be had at tble 
o1Ilce and from all ne ... sdealers. 

Useful Books! 
Manufactnrero, Agncultnrt.tII, Chemlst8, Knglnooro. Me

chanica, Bnllde .... men of lel.ure, and profea.lonal 
men, of all claoseo. need good boob In the line of 
tbelr re.pectlve call1ngll. Our po.t 01l1ce department 
permlto the tran.mlaalon of boob througb the mall. 
at very .man co.t. A comprehenolve catalOlf1le of 
n.eful boob by dlll'erent anthoro. on more than IIfty 
dlll'erent lubject •• baa recently been publl.hed for 
free cirCUlation at the oIIIce of this paper. Snbject" 
claaallled with names of author. Penons desiring 
a copy, have only to uk for It, and It .. 111 be mailed 
to them. Add .... 
M V !f J!(  & C O  •• · 3 6 J  Hr • •  dwIlY. N e w  V.rll • 

. Peek'. DIV� THllll UI RIA"· ... . ..  10 ... 11 .10 '" 
. evllllO WbIItpero '-"l 00 .... 

ortab e. Bu..-oful where all \e'medle. I'�1L. 1Il1L bOOk&; 
1\IOO!8trM. Add ...... 1'. HlBCOS, . 18  ...... _, II •• IOl'L 

CIRCULATION O F  WATER IN 8TEAM 
Bollero.-A lectnre by Geo. H. Babcock, delivered In 
the Sibley College Couroe. dl.cu •• lng tbe adv .. ntajles of :;tr'::'�·Wl� 7t ::.1:: 1��!':��!�{·c��iW�n���� 
lJIustrationo. Contained In I:\CIBNTlI'IO A"J:RIOAN 
tlUPPLlCllKNT. No. 7'4:1, PrIce 10 cento. To be had at 
thI8 01l1ce and from all ne ... sdealen. 

2nd �·MACHINERY n 
N. Y. Mach'y Depot, Brldlle Store 16. Frankfort St., N.Y. 
Brown'. IncombuBUble Machinery Wlplnll Towelo are 
cbea�r and better than U waste." Trial order *1 a doz. 
J. G. Bo .. den, Gen. Aiit-. 33 KlnR'Oton St., Boston, lola ••• 

I .VElT .. II PERFECTED, DETAIL DRAWI.III, 'AnERIiI. 
CAI".III, .'ULDI, •• DEU, SPECIAL TD.U, DIEI, JIIII, 
levEL" A.D DU'LiCATE W.... CI RCULAR U.T. A. J.  WEED a CD. , IDI a .. 1 LIIER" IT. , .EW niL 

&J!Ett�ST����! 
IN THE WORLD. 

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

Large lIIuatrated Catalogue aent Free to any Addrea •• 
THE EAGLE mCYCLE lID'G. CO., 

8T�RD, CONN. 

ALUMINUM.-DESCRIPTION OF THE 
method of manufactnrlDll tbls metal from Cl'J'olite ". 
practiced at the A ll iance Aluminum Works at Wall.end. 
With S IljlUre.. COntained In SC' ENTlI'lC AMBIUOAN 
SUPPLICH KNT, No. ' 3 1 . Price 10 cents. To be had at 
tbla oilice and from all ne .. sdealen. 

pERFE�£vi&P�!!� I l E 
The Koch Patent FIle, for preservinll ne ... papen, Ma!>:. 
alnes. and panl""hleto, h811 been recently Improved and 
price rednOOd. Snh8cr1bers to tbe 8CIICNTII'IC AMICRI. 
OAN and SC'lI:N'1'II'lC AMUUCAN SUPPLRM .NT can be 
s'Ar.Plled for the low price of '1.lJO by mall. or $1.25 at the 
2 dE«�M�rcpa1':{iIIRl1f,�, ��a�t�d��=ttf':,� .,.� one .. ho wlshea to �rve the paper. Address IDU!f1l d2: CO .. Publ1.lhera 801J:NTII'IO AtlERICAN. 

Publl8hers lUld Patent 8oIloltors. 
861 Broad_y, New yom. C E L E B R A T E D  S U T T O N  R I N G  P A C K I N G . 

• ' - �_� :' . � �  . ; � . �  �l � .  \. t l. :  ' r " • � �'h I E:.. � � b b t. f-.  '""' � t. t""'( ; t.' I"" �L � � ; ' A BllANCB OI'I'ICII8 : No. 1122 and trU F Street, Pa.alllo 
IIa1IdI ... , n ... 7th S-. WubtnIrton, D, C. 
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N O W  R E A D Y .  

Experimental gcience, 

By GEO. M. HOPKINS. 
• 

740 Pages. 680 I l lustrations, 
• 

P R ICE,  by mai l ,  postpaid,  • • • • $4.00 

SEND for FREE I LLUSTRATED CI RCU LAR and 
Table of Contents. 

M U N N  & CO. ,  Pub l i shers, 
�tfttt It Iht ,Jritutitit �mtritaU, 

361 Broadway , N ew York. 

DRY AIR REFRIGERATING MACHINE 
����t�lrl!;s �f��e.a,��rl·l��� ��b:::r;e
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cold air per liour, when running at a speed of 100 revol ... 
th"�sor�!"�g��:' toan�o

c
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e
��_ shOwing plan and sIde elevation of the apparaliwl. � dl8R'r8ID. lIJustrative of Its performance. Con ... lned In 8CIRNTlI'IC AMBruOA N SI IPP LEM ENT. No. �SS. PrlOII 

10 cents. fo be had � thil! ollice and from all ne .... 
dealers. 

FAMILY ICE M A C H I . E ����all���A�':i 
,10 to tl85. L. DermiIlDY. � West Zth St., Ne .. York. 

COntaIned In SCIII:NTII'IC AHII:BlCAN 8UPPLJ:IIJ:NT, sent 
free o�u'1[� � ':Y[,�

d
l�ts·lIrondway. New Vork. 

HOW TO MAKE DYNAMO-ELEC'£RIC 
Machlnes.-By Geo. M .  Hopkins. Wltb drawln\ls to .cale and. fuJI directions for con8tructin� dynamos of ditrerent 
Bisea. The smaH machine is Intended tor experimental 
purposes. Will heat from .. to 6 inches of platinum wire, 
produce the electric l ight. decompoee water rapidly. 
m8&'netize steel. ring a hUjre gonr" li{ive powerful shocks, 
�f:cr:�

e
o�1�uIf��8���ri8�

n
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m
A8�a;lK'::Nr:8 1 6 1  and �99. Price 10 cent. each. Tbe larger ma-
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n

� ���d��'ii' �!g��=� !I:::tes��ti'���;-��� 
poun:f wound macbine. Can be run for a short time by 
two or four men. Requires ODe horse power for con-�:� '1}��!�I�' ofB::�r;

n
Ja�v,:g��� Wt':.w�g W!.."��: 

tnr. and tleld magnet plainly Illustrated. Any intel
l\jlent person with the aid of t h ese drawl nil. and Instruc
tiODS may make useful, d urable. and eft'ecU.,.e machines. 
Contained In SUPPLBMENT 6011. Price 10 cents. 
M UNN & CO •• PUBLISHERS. 361 Broad .. ay, Ne .. York. 

T� S cientlfic A merican 
PUBLICATIONS FOR 1 890. 

---<>-
The price. of the dill'erent publication. In the United 

Stat80, Canada, and Mexico are 811 folio ... . 
RATKS BY MAIL. 

The Sctentillc American ( .. eekly one year • tJ.OO 
The Scientific American 8upplement ( .. eekly), one 

year. • . • • • • • . . . 5.00 
The Scientific American, Spanilh Edition (monthly) 

one year. 3.00 
The Sclentille American, Architects and Builderl 

Edition (montbly). one year. • 2.110 
COMBINED RATES. 

Tbe Bc.entlllc American and Snpplement. . $7.00 
The Scientific American and Arcbltect! and Build-

er. Kdition. . 1>.00 
The Scientific American. Sopplement. and ArchI-

tects and BUlldero Editioo. . • _ . • 9.00 
� .Ratu lor 8U Mont.\a. 

Thla lnolndee po.toge, ... hlch .. e pay. Remit by PQItal or upreu money order, or draft to order of 
M1JK!f & CO .. 361 Broadway, !few Verk. 

© 1890 SCIENTIFIC AMERICAN, INC.




