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Arch itectural Books 
Stave bendin", machine. F. & J. Brenner ........... 447. 295 
Steam bOller, C. 11', Garland . . . .  , ... , ................. 447,308 
Steam engine, Blume & Lanum ............... ...... 447.m 
Steam enl!me, compound, J. H. EickersboJl' ........ 447.671 Inside Page, ench in.erlion ___ 7:; cents a line. 
������������!�'\ii�·e?M:

s
g�ailwo·o{i.:·:::::.:::::: 1!�:�+� Back Pnwe • .,nch insertion - - - 91.00 n line. 

Stop motion mechanism, W. L. Clouse ............. 447,5fl7 The above are char2es per agate line-about eigh t 
Stove. broiling, A. J. Doty .... . . . . ... ..... , •. . . . . . . .  4·f;.75U words per line. This notice shows the width of the line. 

z..Z&T C:>F 

Stove. cooking. A. W. Walker...... . ....... ...... 447t5tS and is set in agate type. Enllravings may head adver-
Stoves. cooking. toastlllg. and shielding device tisements at the same rate per agate line. by measure- House Drainaa-e and Water Se rvice, in Cities. for. 1. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . •.. 447.373 ment, as the letter press. Advertisements must be Villages and Rural Neighborhoods. \Vith Incidental St reet sweeping machine. A. H. Smith ....... ..... 447.5:?8 received at publication office as early as Thursday morn- comnderation of certain Causes affecting the Healthfnl-
���I��:��)�
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o
s�e:?m ���������T':H: 'liilrkii:Jr: ::+:� 1D� to appear in next Issue. nes� of Dwellings. By James C. Bayles. Fifthedition. 

�weeper. '1'hompson & Smith ........................ 447,381 Illustrated. 3tiO pp .• Svo . . . . . . ... ............. ...... . $3.00 

Switch. See Electric snap sWitch. USE ADAMANT WALL PLASTER 
Tile lliodern (�eonletricnl Stair lIuilderlil' 

SWitch stand. \V. A. Bock ........ ................•.• 44i.424 Guide. Being a Plain. Practical System of Hand Rail-
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Tankd or reservoirs. iet!der for, W. S. Griffith. and disease germs. It drie8 in a Barns nnd Out-Buildings. Chapters are devoted. 447.tOO, 4�7.4m few 
k
��dr�t' w

I!aih�r.
b(h�i���elo!��� among other subjects, to the Economic Erection and use 
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r
�i�tSan';e �p���[;:: ��� G: Be'Reb::'::: t��:i�� use. Licenses granted for the i3fa�n

a:.n�·o��a�l�����, ��:: it6�:e�
a
\�I: t��:e�,

h
i>1� Telephone loIwitch system. c:. C. Gould .............. 447.416 mixinj.{.using. and selling. Pens, Granaries. etc. 'fhere are likewise ChapterN upon Temperature regulator. L. �'. Easton (r) .......... . 1 1.148 Address ADAMANT MFG. CO. Bird Houses, Dog Houses. '1' 0 01 Sheds. Ventilators. 

�
hill couplinj;!. \V. M. Strother., . . . . . •. . . . . . . . . . . . . . 447, 439 309 E. C';ell esee �t., Roofs and Roofing. Doors and Fastemng�. \Vork ShopS, 

Tl�e �;gk�����1c�
i
�·a1ser & Ledwith .............. 447.409 Ssrucuse. N. Y. 'I' ���I!r�i�O�s�ii �a
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c��ill: Tire tightener. H. Widdows . . . . . . . . . . . . . . . . . . . .•• . . .  447.300 Price, post-paid ....... . ............ . ................ $1.�0 Tobacco box. J. Lewis . . . . . . . . . . . . . . . . . . •••••. . . . ..••. 447.615 Patent Foot Power Machi Tall Cll imney CnuMtructioll. in Stone. Brick, 
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.. :::::::.::·::· .. ::: 1!+:��� Wrought Iron and Concrete. Just published. The best 

Tower. T. Heichard . . . . . . . . . . . . . . . . . . . . . . . . . ..•...•.• 447,471 Complete Outfits. ��:�fj��tVSiO:lf��d
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Trunk attacbment. W. R. Sutley ............ .. .... 447.625 Seneca F ails Mf�. Co. Stene. Brick. Cement. and Concretes. Quantities of Ma-
Truss. H. C. Stickney ........... .. . ...... ......... 447.a78 695 Water Street. Seneca. talls. N. Y. terials in given Sizes and Dimensions of Wood. BriCk. 

GAS 

NASH 
Engine 

-FOR-

BOSTON. 

VALUABLE 
l»per by li. Delamare-I )ebouttevme. tOllchille' upon the 
hi.qtnry of gas morors in gt'neraL and describing in de
tail the" Siml)lex" engine invented by t.hi> author and 
Mr .\lalandin. 'Vith 2;Lftgures. Contained in 8CIFXTIFIC AM'�RICAN �UPPLEMENT. Nos . ., 1:) and.,.] t). Price 10 
ce nts each. To be had at tnis office and trom all news
dealers. 

OTTO GAS ENGINES 
33.000 !!!OLD. 

Engines and Pumps Combined. 
'.rube blanks, apparatus for making. J. Robertson. 447.5Sa _. _____ ar:d StOlle; and Full and Complete Bills of Prices for 
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Tunnel. H. Moeser . . .... . ..... . .. . .... . . .. .. u • • • •  447;;';15 Paper Processes.-('ompol5ition and preparation of the ing, Plastf'rinu, with a VocabulHry of 'rechnical 'Perms, or C-ASOLINE. 
TWist drills, process of and dies lor making, T. mould, the best alloys 01 metal and proper degree of etc. By Frank 'V. Vogdes. Architect. Indianapolis. Ind. 
Typ���M�i:·m;.;;hine::Cii:RO·biiisoii:::::::::::::: ���:��¥ g�:�;'i��i�nru�f"'b�Wg ��';,�����.��'ltg
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Typewriting machine. C. Spiro ...................... 44i,438 fions. A paper of great intere�t to every printer. By Civil Arc hite("tu l'e: being a complete Theoretical PHILAHEJ.PH I.o\. 
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c���:it;�n§��;,���c<}:i: CHICAGO. Valve. A. T. Waldron .............................. . 447.500 tect. '1'0 which is added a 'J'reatise on Gothic Architec- �---------
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a
w.°lr,;Whi,�·t�n�.����.:::::: ��hfu1 The Sebastian May Co ture. etc. By Thomas W. Silloway and George M. Hard- STENCILS, STEEL NAllIE STAIUP"" "'TEEL 

Valve. safety. I. F'. Kearns..... . . . . . . . . . . . . . . . .•.. 44i.52;\ - .  
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f'�Wt���� Figures, Alphabets, Hurlling 
�:l��: :�:a
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� ����n��

e
l\�i�e�.��::.::·:::::.:·::::: !!�:1� Improved Screw Cutting ,to ..... .... . .... . ... .. .......... . . . . ................ tlll0.00 ��;'�

n
l11�;, I�I��. B�:S sl���nD';,",;'r 

Vehicle brake. J. P. Gre"ory ............ .. ........ 447.51� Fpoo owte&rLATHES The P rincip les of Ventilation and Hpathul'. Plate, alld Seals. 
Vehicle cleaning devices. J. H. Cook. . ..... ... 447.446 and t lleir P I'aetieal A1)])licatiou. The book is free B�';LLOWS & KONIGSLO \V, 
Vehicle propelling mechanislll . �1. A. Libbey .• , ... 44i,ti16 from unnecessary technicalities, and is not burdened 31t Seneca St., Cleveland, O. 
Vehicle, two-wheeled. J. StahL . . . . . . . . . ..•...•.•.. 44i.t91J D'U P Ch ck 0 'n ]) with scientifiC formuhc. It is invahlllble to Architects, 
VelO Cipede, J. A. Holmes . . . . . . . . . . . . . . . . . . . . .•••. . . .  447.542 aJ�� i\11:cs:i(�iRtS1U a�d ���te��:; Physici ana, Builders. PlumberR, and those who contem- J AMES LEFFEL WATER WHEELS �i)�g)�:g::�����11:�::::::::::::::::::::::::::::: m:�i� ���t�:ar��b�i�d��t°"A::

a
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i:;::::�· ·B:;;!�;?� ENGINES, and BOILERS. 

VIRe, G. W. McKenzie ... .. . . . ..... .. . .. . . , ••. . . . . . . .  447.580 treatise on ttle. especially referring to Building Con- J'" ��ES LEFFEL & CO Vulcanizin� apparatus. A. H. Stoddard. .......... 4 4;.4,'0 SIDNEY, OHIO. tracts. I,eases. Ea,ement •• and Liens; containin", also • 
Wag-on brake. J. T. &; \V. D. Gabbert . . .•.. . . . . . . . . .  447.448 various }i�orms useful in building operations; a Glossary FAHLO ST., �lJIl.INGFIEI ... D, OHIO. Wagon, delivery. H.:-I. Tuthill .. ..... ............ 447,440 of 'Vords and rrerms commonly used by Builoers and lIOn Liberty �lreet Ne,v Yorh. City. Wagon. tobacco. M. F. C. O' Brien ................... 44i.5'&6 Artisans. and a Digest of the J--Ieading Decisions on ...... .. _______ .. � ___ " ... �.". ___ _ Wash boiler, J. ��. Rowell. . . . . . . . . . . . . . . . .• . . . . . . . . .  447.584 Building Contracts and Leases in the United States. By Washing machine. T. J. Thorp ..................... 447.520 A. Parlett Lloyd . . ....... ...... ................... ... $5.00 Shepa rd's New $60 Screw· Cutting Foot Lathe 
�:�g�.��J'f��
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��:�OdY�::::::::::::::: �t1:1f� Hot Wllte,' H .. oting and Fitting'; or. Warming � t� F<x.t and Power Lathes. Drill 

Water meter. H. B. \Villiams ......... .. ............ 44i.525 ��i��
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oX�;i�afn?uttlts 
We�j.!her reJ,Culator, gra�n. c,. H. C�oley ............. 44Z.7�1 .• 0� manufacture on royalty. in- applIed to the DrawInj.{ of all Face Moulds. and unfold- � Address H. 1 •• SllEl.J ARD, 
We�gh�r. reilulator gr�lln, � • H. �Ichards . . . .•. . . .  4tj.:3,J4 ' yen.tIOns possessed of utIlIty orllovelty. Corre�pon��nce mg the Cpnter l ... Ine of 'Vreaths, gIVIng Length of Balus- , Cot An t:NT, 

Welghmg and packmg machme. G. D. Van _ , n�v!ted. quI' s(l'le�mfn C{)l'ere1'e'q/�tttte(tnd te)T'ltnr1J tIl the iens nnder all \Vreaths. A Iso deSIgns tind plans of the as 134 Ea�t 2d �t1·et"t. 
Hoesen ............................................ 44j ,a8.� Vnton. 1. he '1 uscarora AdvertIsmg ('0 •• Coshocton. O. varIO us forms of StaIrs. For the use of A rchitects, StaIr CI (1incillnati, Ohio. 

Well. J. 9. Rice.. ...... . .. ; ........ .. ........ ...... 4-ty)4� i Builders, and Carpenters. ByJamesIL Moncton .. $ti.OO 
Well bormgmachme.C. �. WhIpple .. -; ............ 4�,, 5 �" DEVELOPMENT OF AM E RIC A N Architecture. Discour, e. on Architecture. Trans. Wheel. See Car wheel. Cog wheel. FIfth wheel. Blast Furnaces. wIth special reference to large Yields.- lated from the French of E. Viollet-Ie-Duc by Benjamin 
Win'X���rG���e�oth . . . . . . . . . . . . . . . . . . . . . . . . . . .••. . . .  44i.flli2 By James Gayley. A descriptl?n of some of the.princi- Buckmlll, architect. Il1ustrated by 31 steel engravings 
Window scaffold. A. Gehrwald ...................... 447.;-{091 

pal blast furna.ces in the U�lted States. S howIpg the and 200 wood cuts. 2 vols....... .•.. . . . . . . . . . . .  . ·$1:1.00 

Window screen. Benoit & Pillot ............... .... 447.42;{ chang�s 1� deSign �nd practwe by me}ll.ls of.whwh cx- Al'dlitP('tul'e. Plilliser's New Cottage lIomes and 
Wire rope machine J WIlson 447 ;\9'2 

I 
traOl 'dinarily large Yields have been obta�ned In the last oetails, containing nearly 250 new and origin<ll designs in 

W�re 8�ap1ing machin�, H. C. He�r·::::::::::::.:� : : :  «(t2� : �e;i���(�A�§\?P�L�����: N�,jtj?e�ri�e l�t���t��¥6 all the modern popular styles, showing Plans, Eleva-
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. . .  44 •• 43ti I be bad at this office and from all newsdealers� tions, Perspective Views. and DetHils of low-priced. me-
Wrench. }i'. S. Cook . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .•.. 447.665 , ��g:ris.��� g������

s
�l�g��l1f�:u��

l
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MACHINE-MOLDED 
CEARINC. 

Driving Plant for Cable Railways. 
Wrench. J. lL StileB-. ..................... -. ......... 447 ,:17 9 the South. etc .• City Brick Block Houses. Farm Barn 

LEFFEL TURBINE WATER WHEELS. Wringer. See Clothes wrin�er. Mop wringer. Rtables, etc., etc., and 1,500 detail drawings. New York, 
1888 . ............... ..... ..... . ..... .............. . . . ... $4.00 

DESIGNS. Shafting, Pulleys, and Hangers. 
BS'T'ber's chair. T. J. Collins . . . . . . . . . . . . . . . .. . . • . . . . . .  20.535 
Bllckle. s\!spender, C. R. Harris . . . . . . . . . . . . . . . .•• ' .. 20,544 

The 

A I·tistic Honles. Containing 44 plates of Queen 
Anne and Colonial style Villas and Cottaj!es. costing 
from $700 upward. One of the latest and best works on 
��e1�

li����;·) v�Tu�;e����!�rriei�
c����J·in �]l���.l$4.�� Mixel'� and (�enernl Outllt for I?el·tilizer Works 

Can. G. W. Walton _ _  . .  _ _  . . . . .  _ _  . . . . . . . . . . . . . . . . . . .  _ _ _ _  20,562 
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Garment protector. Ostergren & Schaap .. , ... .... 2O.54h 
Handle for forks, spoons. or similar ware. C. E. 

Ualt ........ . . ... _ _ ...... .. .................. " ... 20.545 
Handle for spoons, etc .

• 
H. L. Dole . . . . . . . .••...•. . . .  20,543 

1111l ldle for spoons. etc .• 'V. B. Durgin . . . . . . . . . . . .• . .  20.542 
Horse blanket. C. A. Turner .. _ _  _ _  _ _  . . . . . . .... .... . .  20.539 
House. exterio r of a country. T. Lewis ....... . ...... 20,564 
Hadiator loop pipe. J. R. Reed . . . . . . . . . . . . . . . . • . . .•.. .  20.bti5 
�pinning ring. C. E. Trowbridge ..................... 20.5:lS 
Spoon, etc .

• 
\V. B. Durgin . . . . . . . . . . . . . . . . . . . .•.... . . .  20,bH 

�pnorl. etc .• 11\ fl. Sloan .............................. 20.537 
'J'ype. font of printing, C. H. Beeler. Jr . . . . . . . •. . . . 20.563 
'rype. font of printing. H. Ihlenburg .......... 20.fA6. 20.547 
'Vtl�hing machine box. H. H. Dennis . . . . . . . . . . . . .•.. W.536 

Remington 
has set the copy for writing 
machines for IS years. 
It is to-day the 

Standard 

fliackllll's Builder�' Harch,'ol·e. A Manual for 
Architects, Builders, and Building Furnishers. 5(() illus-trations and Figures. Square 8vo. Cloth ......... .  $�).OO 

Buildel's' Work nnd tile Building Trndt·s. By 
Col. H. C. Seddon. R.E., Examiner in Building Con
struction. \Vith ilIustrHtions. 'rhis work includes the 
general subjectR of Building, Bricklaying. Masons', Car
penters'. Smiths'. Iron Founders'. and Plumuers' \Vork 
:tre all treated thoroughly. Glazing. Paper Hanging, and 
Painting. Inside and Out. are all fully treated. It fo!hO llld 
have a pllH'e in every architect's or builder's library. 
:380 pages. 287 engra vings. IS8(;. .... ... . .. .. ....... " $, •• 00 

(�arpc�ufl'Y Illude Ensy. or the Science and Art of 
Framing, on a new and improved �Y8tem, with specific 
instructionsforuuilding balloon frames, barn frames. 
mill frames, warehouse�, chUrch spires, etc., etc., com
prising abw a system of Bridge Building, with Bills, Esti
mates of Cost, and valuable 'rab

I
es. illu�trated by 44 

vlates. and near 200 flgures. Second edition, f>nlar/led 
TRADE MARKS. and improveu. By Wm.l<J. Bell. Architect and Pmc!ic,,1 

Ale. C. II. Uraves & Sons .......... ..... . .......... 19.119 a nd expects in the future, B�!I,1;�·ho�l�h�:lr:irhels;:s.:nd8· �'{'e,;er;;c'':i'vellf��'!� 
Axle grease.ll. Derhake ........... ... ............. 19.139 as it has in the past, Builder. 
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u ,V. Brunner. ArchHeeL And a chapter on the \Vater 
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. }� •. 11� the true model of a Supply. Drainage, Hewerage. Heating. and Ven tilation. 

and other Sanitary Qnel'.tion� relating to Country 

N. B.-Special attention given to Heavy Gearing. 
Factlities for the heaviest class of machinery 

Robt. Poole & Son Co., Baltimore, Md. 
Fay's p!!�� §f!t�l ���ers 

PricQ I.ist: 2� and 3 in. solid nut. $1 
�j.j.j:;;JI"- each; 4 and 5 in. Rpring nut, $1.25 each j 

6 in. spring nut, $1.50. 
Spring Divider�. Surface Gauges, Be

Vel Protraetors, Screw Pitch Gauges, 
Steel Rules, and full line of Fine Tools. 

IlT Send 2-cent stamp for full list. 
L. S. STARRETT, ATHOL, MASS. 

Manuf'r of Fine Tools. 

Corsets. ArmstronU'. Cawr & Co . . . . . . . . . . . . . . . ..•••. 1!�.10;{ 

T 
. Houses. By 'VIll. Paul Gerhard. One 8vo volume. 
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p�i�!:Y: H:'V'.:n·��2�lr�:��:: ��:lt8 trated with 75 drawin gs of interiors. details. furniture. Directions and Dime!'sions for construction. with one 
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:.::::::: llUti- Wyckoff, Seamans & Benedict, iIlg and improving old work. N. Y .. l888 ... ... . .. .. $3.00 out the year at a temperature of from 340 to 36°. Con-

Remedies for diseases of the throat aLd lungs. A. On'ellin.gM. "or Vtlloge D:nd (:o�lI.ry. 'Vith Gen- �����bnc���:'\¥�I;e\����i�tfs 
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y (�;}t�: _Ge_a_l_e _rs_.� ___ __ _ Be,hore ................ -' . ... ....... ...... '-" ... 19.112 4to . . . .. .. .. .. . .... . . . .. . .. ... . . . . ..... ..... . .. . . . . .. . ... $3.00 Remedy for diseases of tbe throat and lungs. C. Ea�y 1,esfiions In Arcbiteetut·e. F.AlSY Lessons; IJeslie & Co ......................................... 1�.12'2 o r tlle Stepping Stone to Architecture. Consisting of a Remedy for rheumatism and kindred ailments. M. series of Questions and Answers Explaining in Simple 
Rei��t�i:��i���8���·��:· .i�·tern:a� .�?�: :ei.���?:��
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Aalt, Retsof Minin/l Company . .. ... . ...... . . . ..... ... 1iJ,1I1 Elenlcntn,'Y Decoration: as Applied to the Inte-
Sarsaparilla beverage, .T. Schweppe & Co . . . . . . . .••. . 19.132 riot' and Exterior Decoration of Dwelling Houses, etc. 
Sewing machines and atttachments . •  1. P. Page .•.• 19.1

'28 By J. 'N. ��acey................. ..................... .80 
Soap. laundry, Kansas City Soap Company ........ 19.140 ';rt�l.tion of Dwelling HouMelil. Illu�trated by a Soap. laundry, Water King Soap Company ... ...... 1 9,144 PerspectIve View. Plans. Elevation� and 8ection� of a Sodawater. W. P .. Sheldon .. ......... .............. 1 9.1>n pair of Semi-detached Vi11as, with the Specification. Stove furniture. kitchen. A. G. Patton .............. 19.1 27 Quantities, and Estimates. etc. By S. H. Brook�. New 
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���·l���tp�s:·i.: 'Neii1ia:us �� 13:I6� edition, with plates ... . .... ......................... $1.00 

'r 't 'bb J U d d & C 1� 13.'l HfJUSf� P lalH;j. For Everyhollv. for Vi1lftge and Coun-ypewri er rl ons, . n erwoo 0.... ....... . • 

MEN trv He8idenceR. COStlH.t! from $250 til $8.00J. including fun 
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9.134 TO BUS I N E S S d(��cripti(mf.i; and f:stimatps in detail of materialR. labor. 
Clo2'g & Co ................ .. .... ...... .. ... 19.106 and cost, with m:my practical sug�e�tions, and 175111ns-

Underwear and hosiery. Ounham, Buckley & Co .•• 19,1,{8 ! trations. By S. B. Reed. Architect. 1&'38 •. . . . . . . .  Sl.aO ' 
Veterinary remedies. J . E. Jayne . . . . . . . . . . . . . . . . ..•. IH.120 The value of the SCIENTIFIC AMERICAN as an adver- I .. elfel',. H onse PlanJiiii. Containing Elevations, Whisky. J. J. Hayes ................... ............... 19.107 tisin..z medium cannot be overe�timated. Its circulatIO n Plans, ano Description8 of Houses costing from $500 to 
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____ _____ .. _ _ _______ . ___ .. _______ 1 ries. and is read in all the principal libraries and readin� Mechanical Ne1vs competition..... ...... . ....... $�.OO i 

Capaeit J' up to 200 tons per hour. 
Has produced more ballast. road 

metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 
Machinery. 

f.l.eno for f'atalol!ues. 
CATES IRON WORKS, 

�u ( : �o. (;liuton �t.� ('hi(,020 
215 Franklin St .. Bostoll, 1\olass. 

J-'--'::'�,J�lIGHl' &SlAGK BARR£lM�CH IN(Dy ,l,\fI'\{tj! l, � ASP£CIALTY� I) f�:;;: JOHN GREENWOOD &CO. � ROCHESTER N.Y. rooms of the world. A business man wants something 1.n� ('nbins; How to fluild and Furnisll '.'lIem.
1 A printed copy of the specttlcatton and drawin� of I more th�n to see his·.adve�isement .in a printed news- Fully illUstrated with 52 cuts and 18 fult-page PlateR. 
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n�� By William S. Wicks . . . . . . . . . . . . . . . . . . . . . . . .•. . . . . . . .  $1.aO I -.. ------ ..... -----................ ----------

25 cents. In ordering please state .the name and nu�_llet the advertIsm� agent, !ntluence you to substItute IlT' J;\ny of th� above boo!ts promptly sent by mail, Ed co S yst em. ber of the patent desired, and remlt to Munn & Co., 3Gl 80rne ?ther paper for t�e �(IE�TIFIC AMERICAN. whe.n postpaId. ('n receIpt of the price. by . Broadway. New York. I eelectmll. a hst of pUbllcat�ons in �lJ.ICfl.YUU dt!Clde It 18 for your mterest to advertIse. ThIS IS frequently done. l.\I.I:'UN'l.'Or � CC:> •• (�nnndian P ntent.s may now be obtained by the I for the reason tnat toe allent gets a larger eommissIO n; P bl' h f h "S ' 'f' A . "Complete Electric LIght and Power PlantR. Electrio inventors for any of the inventions named in the fore- from the papers havmg a small circulation thlLnis allow- 1 U IS ers 0 t e clentl IC merlCan, Street Cars. AccumulatorM. Dynamos. Olrte8t and 
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361 Broadway, New York. most experienced Motor n;. 1f1 the world. 
full instructions addres" Munn ... Co .. 3tH Broadway. dress lllUNN &: CO .• l'ubItMh .. r.. c:rSendjorourNewandCompleteCataloguco!Books. THE EI,E{;'l'ItU DYNAllllt' (;OMPANY, 
New Yo rk. OLl1er foreign patents may WBO beobtamed. atil B,·oadwaJ'. New York. • ... t free w "ny ad.I:M'ess. 2'�4 Carter St .• l'hila .• l'a. H Broadway. New York. 
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