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�usiness anil ';l:>ersonal. 
The charge trrr insertion uncIer thill head is One Dollar a 

line tor each insertion; about ewht wrrrds to a line • 

.d.dvertisements must be received at publication ojfice 
as early as Thur800y morning to appear m the tollow
ing week's issue. 

.\larine iron Works. Chicago. Catalogue free . 

.. U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co., W-aterb'y t Ct. 
Handle & Spoke Mchy. Ober Lathe Co .• Chagrin �·alls.O . 

• j Schwaab Stamp & Seal Co .• Milwaukee. Send for cat·g. 
Small Machine Tools for inventor! and experimenters. 

The Garvin Machine Co., Spring and Varick Sts'l N. Y. 
�'ERRACUTE Machine Co .• Bridgeton. N. J. Fnll 

line of Presses, Dies and other Sheet Metal Machinery. 
Ellsy Experim'ts of OrganiC Chemistry. Book by Prof. 

Appleton. 60 cents. Snow & Farnham, Providence, R.I. 
Hub, spoke, wheel, bending, and handle machinery. 

Single machines or full equipments. by the Defiance 
Machine Works, Defiance. Ohio. U. S. A. 

'rhe celebrated" HOnIsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma
chine Company. Fo(t of East 138th Street. New York. 

'l'he best book for electrICians and beginners in elec
tricity is .. Experimental Science." by Geo. M. Hopkins. 
By mail. $4. Munn & Co .. publi.hers. 361 Broadway. N. Y. t=Ir Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co .• 361 Broadway 
New York. 1<'ree on application. 

UrN'l'S '1'0 CORRESPONDENTS. 
Name" and A.ddre88 must accompanv alliettel'i! 

or no attention will be paid thereto. Trus is for Oll 
information and uot for publication. 

Reference8 to former articles or answers shonld 
give date of paper and p�e or number of question. 

Inq IIlrleH not answered m reasonable time should 
be repeated: correspondent8 will bear in mind that 
iIDme answers require not a little research, and� 
though we endeavor to reply to all either by lette, 
or in this department. each mn.ot take his tnrn, 

BII fer8 wishmg to purchase any article not advertised 
in our colnmns will be furnished with addresses of 
houses manufacturmg or carrying the same. 

Special \Vrltten Information ou matters of 
personal rather than general interest cannot be 
expected without remlmeration. ' 

Sclentlfie American Supplement8 referred 
to may be had at the office. .PrIce 10 cent8 each. 

Book8 referred to promptly snpplied on receipt of 
price. 

IUlneral" sent !:or examination should be distinctly 
marked or labeleri. 

(7512) .T. H., Jr., asks how to produce 
hydrogen anrl oxygen from water by an electric cnrrent, 
all!O which is the cheapest way to produce hydrogen and 
oXyQ;en. A. The decomposition of water by the elec· 
tnc current is fully explained in Sloane's" Electrical Toy 
Making," price $1 by mail There is a cut of the ap
paratus ; so you can easily rep<'at the experiment. The 
cheapest mode of producing hydrogen is hy the action of 
hydrochloric or sulphuric acid on ziuc. The cheapest 
way to make oxygen is by heating manganese dioxide 
ana potassium chlorate in a retort. These processes are 
fully described in Remsen' ... Chemistry." 

(7513) W. J. L. asks: 1. What fluid ex
pands and contracts most by heat and cold? Have been 
of the opinion that mercury does, as It is used mostly 
for thermometers. A. There are few. if any, sub· 
stauces. liquid at ordinary temperatures. which expaud 
and contract so little by heat as does mercnry. We do 
not know what liquid expands most; but ether stands 
very near the head of the list in that respect. expanding 
more than eight times as much as mercury. Mercury is 
used in thermometers because of its high boiling point 
(6100 Fah.) and low freezing point (890 ]·ab. below zero). 
2. Also kindly inform me if it will expaud and contract 
equally as well if inclosed in brass. iron. or other metals 
instead of ,glass. A. Mercnry expands just the same in 
oue dish as in another. Its expansion could not be seen 
except in a transparent dish. Mercury cannot he kept in 
brass, copper, lead, zinc, tin and others, since it combines 
with and dissolves them. It can be kept in an iron ve3sel. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

OCTOBER 18, 1898, 
AND E A C H B E A IU NOT HAT D ATE. 
[See note at end o f  list about copies of these patents.] 

A"rlcultural boiler. C. Gorton ...................... 612.411 
Air brake. automatic, W. G. MacLaughlin ........ 612.778 
Ail' ship. O. L. Smith ................................ 612.808 
Almond huller and separator. D. & H. H. Meth-

ven ................................................. 612.744 
Anilllal trap. J. A. Cooper ......... , . ................ 612.798 
AUlleH.hllg pot, Doulin & Raymond ................. 612.713 
Auvil. vise. and drill. combined. O. H. Hanson ... 612.4J.5 
AssUI'ance apparatus, coin freed. Moss & 

Beecbey .. , ... " .................................... 612.71\1 
Audiphulle, J. Chl.yton .......... ..................... 612.009 
Axle cutter. E. W. & G. E. Maier ................... 612.743 
AXle for cycles or like vehicles. E.· B. Killen ...... 612.73;) 
Axle. wagon. B. F. Horton .......................... 612.628 
�:��

n
��i�r ���

t
f�J!;r �8.S�

i
�aWkiii8::::: :::: ::: gg:� 

Barrel cleaner. A. Zinnemaun ...................... 612.450 
Barrel. knockdown. E. M. Shaeffer ................. 612.679 
Bearin�. ball. P. L. Hussey .............. .... ....... 612.647 
Bearing mechanism. ball. O. H. Collmer ........... 612.40 1 
Bearing. roller. W. H. Woodcock .................. 612.472 
Bearing. thrust. E. Carver .......................... 612.398 
Bearing. vehicle, J. W. Chambers .................. 612.60,'1 
Bearmgs. separator for ball, J. P. Archdeacon .... 612,390 

Beater machine for opening textile materials, T. 
R. Marsden ........................................ 612.548 

Bed. folding. P. H. Mellon.. ... .... ............ 612.592 
Beer kells. air supply and vent device for, F. D. 

E. Manzel................. . ...................... 612.591 
Bell. bIcycle. C. H. Allen ........................ ... 612.387 
Bell. bicycle. S. Allen. Sr........... . ............... 612.388 
Bicycle. C. S. Beebe .................................. 612.3!J3 

Bicycle brake. W. II. Crossley ...................... 612.403 
Bicycle brake. W. J. Hmkson ....................... 612.728 
Bicycle cyclometer attachment, W. L. Shepard .. 612.617 
Bicycle drive and braKe mechanism, A. C. Tan-

ner ... · ..... ......................................... 612.790 
Bicycle driving mechanism. F. O. Bull is ........ ; .. 612.542 
Bicycle governor. J. }I'. O'Mara ...................... 612.755 
Bicycle lamp ana parcel hold er. W. Howell et aJ. 612.616 

Bicycle pedal toe cllp. C. O. Nelson (reissue)... ... 11.698· Bicycle propelling mechanism. T. R. Moore ....... 612.568 
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OF-WA� 

HON. JOHN D. LONG, Secretary of the Navy, 
will tell the thrilling story of our torpedo-boat 
service in an early issue of the 1899 volume of 

The Yooth'� 
Companion 

Those who send $1.75 at once for the 1899 volume will receive FREE all the issues for the remaining 
weeks of 1898, containing stories by Rudyard Kipling, W. D. HoweIls, Mary E. Wilkins, and others. 
The 52 issues of the new year wiIl be of rare variety and charm. These are a few of the 

••• 
For Life and Liberty, 
A Boy's Fox-Yard, 
Police Spies in Russia, 
How 'I Went to the Mines, 
An EsoteriC Pig, 

The Companion 
Calendar Free .• 

Oood �torie& for 1899 • •• 
Henry M. Stanley. 

John B. Dunn. 
Poultney Bigelow. 

Bret Harte. 
Florence Converse. 

A Pocketful of Money, 
The Russian Crusoes, 
Fifty Years with a Menagerie, 
In the South, 
A Night in a BoxCar, 

W. D. Howells. 
Gen. A. W. Greely. 

Dan Rice. 
T. Nelson Page. 

Hayden Carruth. 
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FRBE -All the remaining issues of 1898. inclusive of the beautiful Double Holiday Numbers. 
FREE - The exquisite Companion Calendar, lithographed in 12 colors, suitable for the prettiest corner in the house. 
And THE COMP ANION for the 52 week. of 1899-a library in Itself. E 165 

Illustrated AnnounceInent and SaInple Copies sent on request. 

THE YOUTH'S COMPANION, 20t Columbus Ave., Boston, Maes. 

Bicycle saddle. A. L. Garford ....................... 612.76U SI foot power /' Dred ge for mining for and .aving gold. tin. or 
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Van Brunt .................. .................... 612.536 Automatic Egg hold�r. L. W. Woods ............................ 612.473 
Bicycles. etc .. . addle for. A. J. Leimburg ...... ... 612.546 lross.feed Ele'ctrtc eable .wltch. A. Norman .................. 612.670 
Billiard cushion. M. Bensinger ...................... 612,765 ; Electric meter. Marks & Green ..................... 612.426 
Binder. temporary. T. Faifer ....... ....... ........ 612.5 63' I 9 and lI·inch Swing. Electric meter case. W. D. Marks ........... ...... 612.�7 
Blast furnace. J. W. Nesmith ....................... 612.754 New and Original Features Electric meter or mdicator. W. D. Marks-.......... 612,481 

g�rt
t 

f���,:���r:c� �:;!��·io
B
n.1��:an:: :: :::::::::: ::: ��5:l� Send for Catalogue B. 
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t
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Bonnet or hat. R. A. Bliss ........................... 612.796 Seneca Falls Mfg. Company. Electrode. battery. H. S. Lloyd ........... ......... 612.1W9 
Bootjack. J. Anderson ............................... 612.764 695 WatcrSt.,Seneca Falls,l'i. y, Elevator. C. 1. Hall ................................... 612.722 
Boring and turning mill. G. W. Moreton ........... 612.783 Elevator, G. P. Mansione ........................ ... 612.780 
�gm�·s�g�;:r�Il.\'.bL�·l,:f�:.���ar����::.:.::.::.:.:: �lU+� AMERICAN PATENT/:;. - AN INTER- �l��:�g�::m� :ggl1!��::�.��s{'vard:::::::::.:: m:�g 

Bottle stopper. E. J. Schindehutte .................. 612.652 eMting and valuable table showing the number of patent. Elevator safety brake. Brand t & Oertel ............ 612.540 
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1 31. 1894:. Contained in SCJENTIFIC AMERICAN 8up- Engmes. igniter or sparker for gas, oil, or vapor, 
H PLEMENT. No. 1002. Price 10 cents. '1'0 be had at 

I 
F. W. Canfield............. .... .................. 612.701 

Bristle dragging machine. A. S. Miles .............. 612.524 this office and frow all newsdealers. Extractor. See Oil extractor. Stump extractor. 
Brominating apparatus. A. De �·iganiere . . ... .... 612.716 Stump or tree extractor. 
Broom hand le coupling, Thorp & Normart ........ 612.685 Fabric. See Waterproof fabric. 
Broom head. J. J. Eck.............. . ............... 1a2.491 Farm gate. M. Bruner ................................ 612.514 
Brush cutting machine. Hastings & Scott ......... 612.726 Farm gate. G. G. Kaiser ............................. 612.565 
Button. separable. J. E. Hill ........................ 612.498 I Faucet. measurtng. E. Boen ing ..................... 612.658 
Buttonhole opener. S. �'. Hardy .................... 612.416 Fence gate. J. G. Gunvaldson ............... ...... 612.456 

Cable stopper. R. Simot .............................. 612.57;) It'ences. etc" machine for weaving WIre, A. Coch-
Cake cutting machine. P. D. Harton ............... 612.773 
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Every kind of rane . ...................................... ....... 612.400 

g:�Jl��:l�t !i��·��"l��i88e,:,::::::::::::::::::::· �tNWz Tool for Steam, ����to. ��.r�.
f
�

d
J��ell ........................ 612.421 

Candy. dish composed of, Mugrauer & Totzaner. 612$)6 Gas, and Water Finger rings, die for manufacturing, A. H. Fet-
Car coupling, P. Brown .............................. 612.39H Fitters. Eve r y hng ................................................ B12.7fH 
Car couplin". J. H. Whitfield ........... ............ 612.4u9 T o o  I h a8 our 1<'ire escape. Reid y & Naughton ..................... 612.673 
Car coupling. W. D. \Vidders ...... ................. 612.470 personal &,u a r- 14��re kindler. C: �help,s ...... : ................. ' ....... �12.�j01 
Car door. O. L. Reeves ................ ...... ......... 612.4;"9 antee. We have ��r�l?rOOf partItlO .n. Ii. S. MIller .................... �12.��� 
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Car, dumping'. C. P. Truesdell .......... ........... 612,55;) 
I 

inK Tool Manufacturers for Fifty Years . • •  Foods, preparing infant's. W. R. Dod d ............ 612 •. �;(i1 
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��: .�:.�: 612.789\ WALWORTH MFC. CO.. �g���n'[,�aI1���O�k. c. Burdict ..................... 612.5 57 

Car fender •• treet. G. A. Parmenter .............. . . 612.785 20 OLIVER STREET, BOSTON, MASS. Fruit grader. E. H. Wartman ....................... 612.759 
Car,�tep. extension. T. Maxon ...................... 612.429 Funnel. G. B. & J. L. Walker ........................ 612.510 
Car ttl:�\����.��. ���. �:� .. �����:.

i
��. ��:.

i
.��, .. �: .. �: 612.643 BA R N ES· J���,

a
i�ell��� �laUa��r;:�;: ....................... 612.494 

Car wheel. self oiling, S. Watt. ..................... 612.689 New Frl'ct'lon D'lsk Drill Gage. See _Micrometer gage. 
Cars.llexible uncoupling means for railway. G. • Gage. J. McCormick .................................. 612.749 

Groobey ..... ................ ..................... 612.588 FOR LIGHT WORK. Ga. bracket. swinging. A. J. Haebler .............. 612.772 
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Card punching machine. W. Cochran .............. 612.640 The speed can be instantlr changed from 0 to 1600 Gas burner. �afety cap • .  J. Olson .................... 612.613 
Card�. machine for operating on. D .  E. Hunter ... 612,609 ���b:�;!d�i:!� �� s::t!:::���ts�q:al�:f:f,.�l;� Gas engine • .  1. A. Osten berg ............... .... .... 612.'j56 
CardIng machIne feeding machine, T. R. Mars- sma.liest or largest drills within its range-a won- g

as generator. acetylene, J;�arl & Ro berts ......... 612,517 
d en .......................... . .................... 612.566 derful economy in time and great saving in driB as generator. acetylene, M. H. Kauffman ........ 612.648 

Cash register, J. P. CleaI. ............................ 612.543 brea.kalr6. Send for catalogue. Gas g-enerator. acetylene, J. H. Need els ........... 612,753 
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612,614 W. F. & JNO. BARNES CO., 
Gas

pg::t��:.��· .. ����.
f
.����.�: .. ��.�.�t.��:���� .. �:.�: 612.615 

H. Van Dorn et al ............................... 612.758 1999 Ruby St., Rockford, Ill, Ga •• manufacture of. �'. L. Slocum ................. 612.462 
Chain cover and gear case. revolving, W. E. Gil- Gas meter. coin freed prepayment. E. J;'. Grif-

bert ................................................ 612.51;4 SAVE %2YOUR FUEL IIths .......... ............... . ...................... 612.544 
Chair. H. B. Bane ....................... . ........... 612.580 Gas tiP. W. H. Porter ........... .................... 612.616 
Chair iron. C. C. & F. Trapp .......................... 612.5O!l Ga.ket. J. A. Bernardl.. ............................. 612.394 
Chairs. ventiluted auxiliary seat for, D. H. Van Gasometer. R. H. Cullum ........................... 612.516 

Devanter ... ....................................... 612.6'� By using our (stove pipe) RADIATOR Gate. See Farm gate. Fence Itate. 
Checkrein hold er. C. M. Hinsdale .................. 612.418 With its 120 Cross Tubes, Generator. See Gas !<enerator. Steam "enera· 
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mOUlding apparatu8. C. A. Tatum ........... 612.4f5 

Churn. W. S. Knox ................................... 612.7:l7 TWO. Drop postal tor proofs trom (lovernor. steam engine. Eo B. 'l'borburn .......... 612.443 
Cistern c1eaner. G. H. Lynds ........................ 612.tH� prominCll t mell. Gra.wr

""
1��lher. and road and levee bUIlder, S. 

g::n?��·d�v�;yR:i:ie�.ij.::::::::· ::::::::::::::: m:ffl TO INTRODUCE DUR RADIATOR, Grain ·drill. fi:ii:ceiis.i:::::::::::::::::::::::::::::: �U:� . 
8l�ig�:.h'h':.��r.:'�r.'i�:PI�yP;.��?Or�����·:·rF: 612.748 whero we have no active agent we g�r��i��I�i�Ji.�
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Clo:��:�aCk: a<iju'siabi;; j,'rackei: A:F:' Casey::::. �g:m wlll sell at wholesale price. Wrlteat ����f
e
�iS���3���e:y t,t��J'{:y ...................... 612.751 

Clutcb. S. M. Cutter .................................. 612.7H9' once. Hanger. See t:lothes hallg-er. 
Clutch sprocket. Bird & Carroll ......... ........... 612.45.'1 ROCHESTER RADIATOR COMPANY, Harvester. corn. �'. L. Wei�and .............. , ..... 612.5;l7 

g�;¥���I�t�r'i..:sBI'i�'fl��.�:.::::::::::::::::::::::::::. �g:�i� 8Z Furnace St., ROCHESTER, N. Y. ��� �grx��g �a�h"i��:·R:j:·LYiicIi:·::::::::::::::: :I4:� 
Coin freed machine. M. HommeL ................. 012.729 �:� ����: iri.����
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·.·.·.612:S9i: gINt� ROCK DRI LLS Hay rake. horse. E. Pridmore ... " .............. .. �12,5" 

Copying press. A. B. Dick ............................ 612.408 Heater for water, etc., A. J. Lewkowicz ........... 6l:l.ti6S 
Coupling. See Car coupling, Pipe fiange coup· i Hing�, J. Wood.. ................. .. .............. 612.-171 ling. AIR COMPRESSORS Horse power. E. Lambert. .......................... fi12.n9 
Crane. J. W. Guernsey ............................... 612.H:l Hose machine. R. '1'. Burchell. ..................... 612.7,.; 
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Crutch tip. O. J. M&son .............................. 612.428 £ 1 Insulation of electric conductor wires, system . 
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Curtain fixture, G. H. Forsyth ...................... 612.606 � _ 
Jack. See Bootjack. Lifting jack. 

Cuspidor. S. Smyth ................................... 612.578 Send for Catatogue, 100 Broadway, New York. Jar closure. J. Schies ... " ............................ til2.ti7R 
Cutlery handle. J. N. Stanley ........................ 612.619 Joint.. See Rail Joint. Railway raIl joint. 
Cutter. See Axle cutter. Band cutter. Rotary Kiln or oven, C. Malpas .............................. m2.779 

cutter. Knob and indicator. combined door, C. M. Brown til2.5-U 
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���d'�::{,YA�w�·�;g:-V�e:::::::::: ::: �}l;';U Gas Blast Furnaces i f��� ��������k�D�e�:{���:::::::::':::::::::: �IU� 

Dental engine. A. E. Macdonald .................... 612.590 Lamp burner. R. J. Wilson .......................... 612.ti21 
Dental fountaIn cuspidor� W. N. Avery ............ 612,655 ftAS PRO DUC E RS Lamp. electric arc. Vigreux & Brillie .............. 612.556 
DeSk. combination. G. W. Crocker. Jr .............. 612.486 III Lamp socket. electric. J. E. Crl�gal. ............... til2.560 
Desulphurizing apparatus, A. De l1'iganiere ....... 612.717 AND Lantern. tubular or hurricane. J. H. Schlafly ...... 612.508 
gllIt��. t���,!;�f.
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DIsplay deVICe. sample. M. Stelnthal. .............. 612.463 AMERICAN GAS FURNACE CO. I Lifting
.
jack. J. '1'. Ha.km ........ . ... ................ 612.725 

Door fastener. C. M. Perrier ........................ 612.528 Liquid di.pensing vessel. R. D. & H. C. Beman ... 612.477 
Doors. corner Joint for .creen. Ayres & Elbel ..... 612.452 23 John Street, New York, N. Y. (Continued <in page !e86) '. 



T H E  A N D R A E  
DRY BATTERY 

HI"hest E. M. F. Largest Current. Free from 
Local Action or Deterioration. Greatest Re
cuperation. Longest Life. 

52.00 Per Doz. CASH WITH 
ORDER. 

II" Telephone Catak>qu,e No. 11 sent tree. 
JULIUS ANDRAE & SONS CO., MILWAUKEE, WIS. 

WORKS L I K E  A 
Perfect satisfaction is experi

enced uslne OUf No. 5, 6 or 9 
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ratcbet pOwer. Gears boused 
from dust. Chasers set by grad
uation to any size, can be re
leased from threadIng wliile in 
motion, opened to permit pipe 
oeing cut, and instantly closed. 

or Send jm- Pree Catalogue to 
The Merrell Manafactul'
ing Co., �Ol CUl'ti88 Stl'eet, 

•••••••••••••••••••••••••••• 
• • 

! Bench : 
: Levels. : : Adjustable, with I<l'onnd .. nd graduated vI .. ls, a.e- : 
• =�� :g�s tg

r
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e
�o\��
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y �: • 
• owr free 1�,pM� cata/.ol]Ue tm-P'/1Ct8. THE L. 8 • •  
• STARRETT CO., 1l0x13, Atbol,Masa., U.S.A . • 
•••••••••••••••••••••••••••• 
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or- Send tm- CataloglU. 
CU RTIS &; · CU RTIS, No. 56 Hand Macblne 
6 Garden St., Bridgeport, Conn. Ranl'e � to 6 1nob 

N E W BI NOCU LAR.  
(The TriMer.) 

Small as an opera glass. More 
powerful tban the largest Held 
gla�s. Send. for Oirculars. 

Q U E E N  &; CO. 
Optical and ScWntiftA> Instrument Wm-ks, 

1 0 1 0  Chest nut Street, 
NEW YORK : 59 Fiftb Ave. PHILADELPHIA, PA.. 

WOO DWORKING MAC H I N E RY.� 
For PlaniulZ 1\11 lIs, Carpenterst 
Builders. Furniture. Ch .. ir. Veblcle. 
Wheel and Spoke Makers, ere. pr- Correspmtdence Solicited. 
l11ustrated aU-page Catalogue tree 
to manufacturers and foremen. 

T H E  ECAN CO. 
327 to 347 West Front Street, 

CINCINNATI, OHIO. 

Represent attve of large Paris firm, having connectioDs 
aU over Europe, DOW bere to treat with manufacturerA 
of latest ma.chine

� 
I inventions and pat�nted novelties. 
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foreign credit •. Address O. S., Box 773, N. Y. 

If You Want the Best Lathe and Drill 

GHOGKS 
BUY 

WESTCOTT'S Stronges t  GriP. Great· est Capacity and Dwrabil.(t1l. Oheap ana Accwrate. 
Westcott Chuck Co.! Oneida. N. Y •• U. S. A. 
A8VI",is;a��gz� �T Ec':fi':itit�';<c�t�������:�n. 

N I C K E L  
AND 

Electro' Plating 
Apparatus and Material. 

THE 
& VanWinkle 
Co .• 

Nen·nr)i. !\. J .  
136 Liberty St., N .  Y, 

30 & 32 0. Canal St. 
CbiC""O; 

THE COBURN PATENT TROLLEY TRACK 

HOUSE DOOR 
HAKGERS� 

The flrst made witb adjustable track. 
The track can be put up in 30 minutes. 

II" Send lor Rook. 

Liquids in sprays. coin controlled appar .. tns for 
dispeDBillg. A. Abelson . . . . . . . . . . . . . . . . . . . . . . . . .  612,tlM 

Lock case, C. M. Burgess . . . . . . . . . . . . . . . . . . .. . . . . . . . .  612.397 
Loom for wetl.vtn� coir-yarn mats or other 

fabrics, E. HOdder .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.519 
Loom harness motion, J. Hilton . . . . . . . . . . . . . . . . . . . .  612,645 
Lubricating aud cooling apparatus, journal, L. C. 

Witkowskl.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.6.';3 
Lubricating device for journal boxes, A. }1'. War-

ren ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.447 

t�g�::��: �.
i
�a* :f��:r��: ::::. : :::::::: : : ::::: : : :1�:�r4 

Matcb safe. G. O. Bristow . . . . . . . . . . . . . . . . . . . . . . . . . . .  612,600 
Match safe and Cigar clipper, combined, 1.\ O. 

Heg" .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.664 
Measuring device, rope, '1'. & W. H. Coldwell . . . . .  612,484 

::t:�.
re

g��
i
�fe�rft�r���:��. aa�:-;::r:" " " " "  612,093 

Micrometer gage. S. H. Bellows . . . . . . . . . . . . . . . . . . . .  612,601 
Mill. See Boring and turning mill. Grinding 

mill. Windmill. 
Milling macblne. Tyler & Grohmann . . . . . . . . . . . . . . .  612.466 
Milling machines, index bead for, C. L. 6-roh-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.412 
Mining powders, composition for preventing 

fumes in, R. Crowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.,07 
Mixing machIne. F. C. }I'erris . . . . . . . . . . . . . . . . . . . . . . . . 612.584. 
Moulding macblne, W. W. Doolittle . . . . . . . . . . . . . . .  612,801 
Moulding macbinery, W. W. Doolittle . . . . . . . . . . . . 612,802 
:Motion, mecbanism for converting. }I', C. Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . .  612.(42 
Motor. See Water motor. 
Music sheet aud turning device tberefor. A. J. 

PIerce . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612,672 
Musical instruments, sectional pneumatic action 

for, J. p. '1'irrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.597 
N .. pkin ring and holder. D. J. Rhodes . . . . . . . . . . . . .  612,529 
Net. leg fly, C. Sandford ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.633 
Nut lock, J. '1'. Brid"'es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.4,8 
Nut lock, Durbin & Crum . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.(00 
Oar lock, J. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.488 
Oil extractor. H. Ten WinkeL. . . . . . . . . . . . . . . . . . . . . .  612.791 
Opera chair, folding, O. L. Story . . . . . . . . . . . . . . . . . . . .  612,6.'14 
Ore concentrator, D. D. Lord .. . . . . . . . . . . . . . . . . . . . . . .  612,742 
Ore separator. centrifu",al, J. J. Link . . . . . . . . . . . . . .  612.500 
Overshoe fastener. A. B. Smith . . . . . . . . . . . . . . . . . . . .  612,530 
PIlcking for piston rods. metalilc. W. Harbinger 612.493 
Packing for pump pistons. F, Van den Bosch . . . .  612.687 
Pan. See Bakill., pan. Stew pan. 
Pan lid, fryin", H. A. Bowers . . . . . . . . . . . . . . . . . . . . . . .  612.513 

�:��� ��flt��gv�s���.�F�·N���Tt·. �: .�'. �����:: '::::.: �l�:� 
�:�:f�

u
���t�r���k��.

c
c���e���: .�'. �: �.�����:.':: 3��::�� 

Penholders or peneijs. holder for. W. Johnston, 

[OCTOBER 29. 18<}8. 

Actual Dl�"��!£!��J!!� 
known englneprs. Special terms for fall now otrered. 

lr Cataw()'Ue frM. Institute tor Home Stud), of 
Enaineering, 220 Seneca St •• Cleveland. OhIO. 

7,000 Guns in Stock 
WE SELL GUNS of every reputable 
American and foreign make, and 
give wbolesale prices to everybody. 
We carry in stock 

Fishing Tackle and Sporling Goods 
amounting to a quarter of a million 
dollars. We can please the fancy of 
minionaires, or meet the demands 
of tbe poorest sportsman and an
gler. Write for prices, or ask us to 
send you our Sporting Goods Cat
alogue. We load and sell over 

1,000,000 Hand Loaded Shells a Year 

�;�a':td �o
nJe:'�J.i:e ���.f�c�h�r� 

Vie have 
The largest Gun Repair Shop in America 

We make guns, re�bore. re�stock. 
repair-in fact, alter a gun to suit 
the owner, and guarantee satisfac
tion. Write for prices. 

MONTGOMERY WARD & CO. 
OriginatorlOf III to 120 M ichiian Ave. 
the Catalogue Business cor. Madison St. ,Chicago 

MENTION THIS PUBLICATION WHEN WRITING 

EDUCATION Thon.and, ba_ 
been belped to 
�i�t��r. P:�r�J:t 

our '1atem ot BY MAIL . in .tru ctioD 

S2 A MONTH .,yo for a College Education at Home. 
45,000 Students And Graduates. 

C)'real ... FREE. Stale .abJeet you wt.h to dud,.. 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS 

B01l9.l!, Scranton, Po. 

learn the�atcn Traae 
JEWELRY and ENGRAVING. 

penJ,:;i: ·ii . . w· .. Miis�oii::::::: ·::::::::::::::::::::::: : ��:m JUST WHAT EVERY YOUNG ELECTRI CIAN WANTS ! 

Address PARSONS' INSTITUTE. Horol oglcal Dept •• 

Bradley Polytechnic Institute, PEORIA, ILL. 

Own Circulars Photographic printing apparatus. pneumatic, A. 
Schwarz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  612.550 

Photoltraphlc sbutter, J. L. Atw .. ter. . . . . . . .  . . . . .  612.416 
THE MODEl 

DYNAMO-MOTOR. business cards, dOOR" Pb
c:::.06.

r
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i
��: 612,504 

Picture frame. �'. O. McCnskey . . . . . . . . . . . . . . . . . . . . .. 612,747 Will Decompose W .. . Pipe flange coupling, W. M. Gore . . . . . . . . . . . . . . . . . . . 612,455 ter. Do Electro Plat-

g� c��h1�� ��8i��: 
with amusement and 
g�\��d}�

e
�u�fo,Y��r �ig� :����g: �: J�I�clfl';;.I� : : : : : : : : : : : : : : : : : : :  : : : : : : :  �g:t� lug. Light Incandes-

Pipes. method of and means forlayin�8ubmerged, cent L am  P s ,  Run 
youth and great aid to 
business meD. A full 
line of banO and sel f
Inking prlntln!< presses 
type and all printing 
supplies. Write for 
Catalogue. J. F. W. 
Dorman Co., 1�1 E. Fa
yette St., Baltimore. 

Pla�'t �tfi��oi�·.;�ieiiJ·.;,;iJ 'C: Mo;;;. ' '- .-.-.- : : : .- :  : : .- :  gg:m Macblnery, etc. 
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Planter, corn, J. !toser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.461 
Planter, corn, L. O. Sonde . . . . . . .  " . . . . . . . . . . . . . . . . . .  612.551 
Planter. potato. W. J. & p. K Thomas . . . . . . . . . . . . . 612.683 
Plaster of Paris casts or forms from moulds, 
PIO�,

a
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n
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�lg:'�r�i, �.cr�.m.fr���:::: · ·  . .  :::: ':::.'-:::":::":. ::. ��:1� 
Plow, sulky, J. & .'. Labus . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.738 
Plumber'. wiping pad. J. Porsch . . . . . . . . . . . . . . . . . . . . b'12.595 
Pot. See Annealing pot. Co!fee pot. Tea or 

cotree pot. 
Potato di"ger. C. Scboeuefeldt . . . . . . . . . . . . . . . . . . . .. .  612,439 
Power. See Horse power. 
Pre.... See Copying press. 
Pressure reltulator. F. A. D .. ley . . . . . . . . . . . . . . . . . . . .. 612,800 
Printing presses. etc., gripper for, D. S. Clark . . . .. 612.705 
Propeller, E. S. Beck ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612,511 
Propeller, G. Slntz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612,618 
Propeller. screwl W. J. Wanless . . . . . . . . . . . . . . . . . . . .  612.598 

. Propelling and steering boats, T. G. Bowlcll . . . . . . . 612,539 
Propelling mechanism. vessel, A. D. 'l'yrell . "  . . . . 612.534 
Pulp screen, D. R. Davis . . . . . . . . . . . . . . . . . . . . .  612,r04. 612.105 
Pulp wood barkers. feed attachment for. A O. 

Lombard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  612.611 
Pump system for Circulating refrlgerattnJij:' Jiquors, 

W. M. Mixer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612,567 
Punch. W. S. How . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612,665 
Pyroxylin compound, J. H. Stevens . . . . . . . . . . . . . . . .  612,531 
Rack. See Clothes rack. Clothes. hilt, and dis· play rack. Hay raCk. 
Radiator foot rest attachment, G. H. Wood· 

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .. 612.763 
Rail jOint. T. A. Wakely . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  612.446 

�:il::� .������l. t��:��:�t �ra
.!f: : : : : : : : : : : : : : : �l�:m 

Railway rnll jOint, electric. M. BarscbaU . . . . . . . . . . 612,696 
Railway spike. D. l1.. Wing . . . . . . . . . . . . . . . . . . . . . . . . . .  612.5.'18 
Railway switcb. L. M. R .. ndolph . . .. . . . . . . . . . . . . . . . . . 612,.115 
Railway switch. automatiC electrically controlled, 

R. V. Cheatbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.,02 
Railway system, atmospheric, C. Comstock . . . . . . .. 612,402 
Railway tie plate. S. D. S. Narber . . . . . . . . . . . . . . . . . . . 612,752 
Railways, depressible raU system for electrical, 

W. Grunow. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.6H 
Rake. See Hay rake. 
Range oven back flue, S. C. Hulbert. . . . . . . . . . . . . . .  612.608 
Ref
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:. 612.804 

Refng-erator car. E. T. EarL . . . . . . . . . . . . . . . . . . . . . . ... 612,7�5 
Refrigerator car attacbment, A. Copley . . . . . . . . . . .  612,f>a9 
Register. See Cash register. 
Regulator. See Pressure regulator. 
���i�t;'�u'r��ilf��:U���'i;.�· . .  �����: .. ::::::: '.-: �n:�� 
Rotary engine. J. M. Maxwell . . . . . . . . . . . . . . . . . . . . . . . 612,669 
Rubber glove. C. E. Longden . . . . . . . . . . . . . . . . . . . . . . . 612.741 
Sash cord ",ulde. J. �'. Thompson . . . . . . . . . . . . . . . . . . .. 612.664 
Sash fastener and door lock. C. A. Pease . . . . . . . . . .  612.Gil 
Saw clamp. A. W. Krieger . . . . . . . . . . . . . . . . . . . . . . . . . 612,500 
Saw Oling macbine. S. Hicks . . . . . . . . . . . . . . . . . . . . . . . .  612.i14 
S .. W filing macblne, T. M. Kenn ... . . . . . . . . . . . . . . . . . .. 612.423 
Saw grinder. band. O. B. Bolton . . . . . . . . . . . . . . . . . . . .  612,6lJ8 
Scale. weighlnl', W. H. Post . . . . . . . . . . . . . . . . . . . . . . . .  612,505 
Hcreen. See Pulp screen. 
Screw machine. metal, K E. Claussen . . . . . . . . . . . . . .  612,558 
Seed cleaner, W. A. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.674 
8emistee1. Summers & Barr . . . . . . . . . . . . . . . . . . . . . . . ... 612.532 
Sepa.rat.or. See Ore separator. 
�:����t�a�·t:e.p�l])i:tir-.·.·.·.·:.·:::: '::::. ::. : .. :: .... :. ��:WJ 
Sewing macbine attachments folding work re-

ceiver for, M. A. PerRons . . . . . . . . . . . . . . . . . . . . . . . . 612.786 
Sewing macbine, button bole, C. A. Dahl . . .  612,604, 612.005 
Shackle or hnk,coupliu". O. Klatte . . . . . . . . . . . . . . . . 612,501 

�g�1:.':.;hycl���
s
S: Pickeit: : ' : : : . : : :'! :  : : : : : : : : : . 

: : : �g:i�� 
Shell, hi!(b explosive, G. M. Hathaway . . . . .  612,495, 612,496 
Shoe polisher. H. W. Russell . . . . . . . . . . . . . . . . . . . . . . .  612.438 
Sieve for flour bolting or scalping machines, 1. C. 

& M. C. Landes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.522 
Sieve for gyrat.ory bo1ting and scalping machines, 

I. C. & M. C. Landes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612,521 
Sign, C. A. Jackson. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.500 
Sig-nal apparatuB, coin actuated. H. R. Mason . . . . .  612,782 
Signaling apparatuB, electric. W. E. Decrow. 

612,708, 612,709 
Rkirt edlZe protector. W . •  1. Hay . . . . . . . . . . . . . . . . . . . . . 612,417 

�:��'p�o�I�/b�it.B�iI!�ariii'-'- . ·: ·'- '-::'-'-'-'-'-:'-'-:: �l�:g� 
Smoke sbade. smoke bell, etc., T. Creighton . . . . .. 612.582 

Live Steam 
costs money. If wasted for want of 

a good steam trap-means just that 

much profit actually burned up in 

your boiler. Prevent it ? Of courSE! 

you can. Use the " Heintz " Steam 

Trap on all outlets ; saves steam, 

allows no waste of hot water. You 

can take a " Heintz " on thirty days ' 

trial-or buy one, use it a year and 

if not satisfied, return the trap-we 

return your money. Did we ever 

return it ? No, never asked to ; but 

it has been our guarantee, and we 

are always ready to meet it. 

Book let " H "  will tell our story 

further. and we would like to send 

you a copy. 

William S. Haines 
Company, 

USE GRINDSTONES P 
Lf so, we can SUPPlY you. All sizes lnounted and unlnnullted, always kept in 8tock. R�memoer, we make 8 specialtyof selectlnl' .tones for all special l>urposes . .

. 
ur ABIoffJf'<:atalOflm. . 

The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, O. 

SAVE O N E - H A L F  YOUR O I L  BILLl 
'loo���fca�

h
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Clean. No Oiled Timbers. No Danger of Jfirp, No 
������. ��it

e �m�� Wl��
e
ka�:��t.rn�;t� 

catlna' Co., 1216 Capouse Ave., SCRANTON. PA. 

C BOX M ETA L. L Composition Wire Belt Lacing 
Made in 411 o sizes. Send I��i �W A. A� B �':ac::.�::.r �:o�<.. an , 

E J. M. HAYDEN & CO., Mlrs. 
60 Pearl St., Grand Raplds,Mich. 

Gi BRASS BAND 
Inslruments, Drums. Uniforms, Eouip-

. ments for Bands and Drum Corps. l.ow-
,,;. est prices ever quoted. Fine Catalo . 400 

Illustrations, mailed free; It gives13�nd 
Music & Instructions for Amateur Bands. 
LYON & HEALY. 98 Adams St •• �hicallo. 
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Ventilat 

Hammer Dry Plates. 
Absolutely Unifol'm and Clean. 
For the Hand Camera .. nd Professional. 

By GEO. M. HOPKINS. 

20th Edition Revised and Enlarged. 

9 1 4  Pages, 820 I l l ustrat ions. 

Price $4.00 in clot h ;  $ 5 .00 in hall morocco, postpaid 

Sound deadening wall for buUdin"., K H. Kelly .. 612.73:1 .'�.=iii;;�;�������m��� 
Sound, tube for trRnsmh�sion of, A. Wiggin. . . . . .  612,761 .�' i Spike. T. A. Deakyne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.'V1 
Spittoon, fountain. A. W. Browne . . . . . . . . . . . . . . . . . . 612.65� 

_ TRI'DE MARK-

THIS is a book fuJI 
of interest and value 
for Teachers ,  Stu
dents. and o t  h e rs 
who de.ire to impart. 
or obtain a practical 
knowledge of Phys
ics. This sp l e n d i d 
work gives young 
and old something 
worthy of thought. 
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Spring support, W. B. Spencer . . . . . . . . . . . . . . . . . . . . . 612.682 
Sprinkling vehicle, A. H. Howland . . . . . . . . . . . . . . . . . 612,805 
Square, folding. R. W. J.ruison . . . . . . . . . . . . . . . . . . . .. 61'Mal 
Square, [ramlnl!', J. H. Wbite . . . . . . . . . . . . . . . . . . . . . . . 612,690 
Stamp. time, I ... Blumenthal . . . . . . . . . . . . . . • . . •  ; . . . . . .  612.697 
Steam engine. J. p. Backman . . . . . . . . . . . . . . . . . . . . . ... 612.695 
Steam generator, O. Greenhalgh . . . . . . . . . . . . . . . . . . . . 612,771 
Steam trap, H. C. Moo·ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612,(.'lO 
SteriHzer, W. M. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 612,625 
Stew pan, J. H. j)avls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612,406 
Stopper. See Bottle stopper. Cable stopper. 
Stove lid lifter suspending device. E. Anderson . .  612,.51 
Str�et sweeper. Pltm .. n & Maxwell . . . . . . . . . . . . . . . .. 612.632 
Stud fastener. J. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.793 
Stump burner and iDsect exterminator, V. Rieke. 61.2,675 
Stump extractor, E. Detwiler . . . . . . . . . . . . . . . . . . . . . ... 612,662 
Stump or tree extractor, A. Forrer . . . . . . . . . . . . . . . . .  612.586 
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Sweeping machine, C. Walkden . .  : . . . . . . . . . . . . . . . .. 612,688 
Switch . See Electric cable SWitch. Railway 

switch. 
Tea or co!fee pot. E. M. McDou""all. . . . . .. . . . . . . . . . ... 612.7.'>0 
Telepbone e:xcbanJle mechanism, H. P. Snow . . . . .  612.681 
Telescopic structnre. T. W. McKenzie . . . . : . . . . . . . .  612.6.'lO 
'1'ent slip, E. Zus!. . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.6.'16 
Tbermometer adjusting device, J. H. Herbener .. 612,518 
Thermostat or draught regulator, M. Cantwell 

et aI. . . .... . . . . . .  •. .. •. .. . . . .  . . .. . . . . . . . . . . . .  . . .. . . .  612,515 
(� Oft page 187) 

NO FRILLING IN HOT WEATHER. 
SoW bJJ all deaLers. Send 1m-Hammer's Little Book. 

HAMMER DRY P LATE CO. , ST. LOUIS, Mo. 
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Tbe fllter gives water In small and large M & C p quantities according to tbe slze�. Easily 

I 
U N  N 0. ,  U BLISHERS, cleaned, filter cylmders sterilIzed hy 

boilln. In water. Send tor circulars to Office of the SCIENTIFIC AMERICAN. BERKEFELD FILTER CO'1 4 Cedar Stl'eet. New YOl'K. 361 BROADWAY , N EW Y ORK. 4PIEROE VAPOR LAUNOHES 18F��t�O 
$ 1 50 AND UP. 1 4  Ft. FISH ING LAUN CH. 

STATiONARY AND PUMPING ENGINES. � pr- &nd for ratak>qu,e StaUng Siu. 
PIERCE ENCINE COMPANY, 1 7  N. 1 7TH STREET. RACINE- WIS. 
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