
J citutific �lUtri,au. 
adjusted laterally back above the fixed shelving, thus 
utilizing the space above the tixed t"hl')villg' and permit
ting the movable shelving-section to be cOllveniently 
brought within reach. 

TOOL-HOLDER.-UEORGE It. SREnwooIl, Kearney, 
Neb. A suitable framing, clamping devices acting in 
conjunction with a base-block and a crown-block, the 
outer 8urfaces of which are convex and the inner �Ilr
faces tiat, permit the adjustment of the tool to any 
angle and enable it to be clamped between the block 
surfaces in any desired popition. The clamping de
vices are arranged to bind the tool between the base 
and crown blocks, the convex form of the outer sides of 
which blocks enable the blocks tn rock to secure the de
sired adjustment of the tool. 

GRAI N-CLEANER.-GEORGE L. BEADELL, Chicago, 
Ill. The cleaner comprises a box hal'mg a hopper at its 
upper end and containing a swinging hinged rougher 
extending in an inclined position and dischar!l"ing the 
coarse material through an opening in the casing to the 
outside. A swinging hinged separator below the rougher 
and inclined in an opposite direction receives the ma
terial passing through the rougher. Screens arranged in 
zigzag manner below the separator receive the material. 
Detlectors spaced from the wallLlf the casing deflect the 
material from one screen to the other, the material pass
ing from the lower end of the �eparator being discharged 
between the detlectors and' the wall of the box. 

Des igns. 

GAS-CUCK.-ANDREW J. WIEGAND, B altimore,lIld. 
The design patent granted to Mr. WIegand is for a self
lighting gas burner of novel design, having a main pas
sage for the gas to the burner-tip, a perforat·,d holder for 
platinum-sponge adjacent to the burner-tip, and a valve 
which controls the passage of gas to the main burner· tip 
or to the platinum-sronge so the gas may be ignited at 
the main tip from the platinum· sponge and the passage of 
gas to the platinum-sponge wiII be cut off after the gas 
has been ignited at the burner-tip. 

VIOLIN-BODY. - ELIZA A. R. KITCHEN, Mouroe, 
Ohio. 'i'he violiu has a body partly heart-shaped, partly 
star-shaped, and an anchor-shaped head. 

NOTE.-Copies of any of these patents will be furn
ished by Mum; & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 

NEW BOOKS ETC 
PENROSE'S PWTORIAL ANNUAL. THE 

PROCESS YEAR BOOK FOR 1899. 
Editeci by William Gamble. LOII
don: Penrose & Company. 1899. 8vo. 
Pp.108. 

Process reproductions have almost entirely displaced 
all other methods of reproducing pictures, and while 
much has been lost, much has also been gained. At 
present there does not seem to be any limitation· to pro
cess work, and the results as outlined In this Annual are 
wonderful. Some of the half-tones are very remarka
ble, and the color work is scarcely less so. 
AMERICAN ANNUAL OF PHOTOGRAPHY 

AND PHOTOGRAPHIC TIl'IES ALMAN AC 
FOR 1900. New York: The Scoville 
& Adams CompallY. 1899. 8vo. 
Pp. 370. Illustrated. Paper 75 cent s. 

The preeent volnme is ably edited by 1I1r. Walter E. 
Woodbury alld is  the fourteenth of the series. It is filled 
with valuable articles and it is profusely illustrated. It 
strikes us as being the best annual we have seen and no 
photographer can afford to be without it. 
MRTAL AND PLATE WORK. Its Patterns 

and Their Geometry; also Notes on 
Metals and Rules of Mensuration for 
the Use of Tin. Iron and ZilHl Plate 
\Vorkers. Coppersmitbs. etc. By 
Charles Millis, M .I.M. E. London 
and New York: Spon & Chamber
lain. 1899. 12mo. Pp. 456. Price 
$3.50. 

'This is an excellent book upon an eminently practical 
.ubject. Probably no trade requires such a comprehen
sive knowledge of geometry as metal plate work, and 
this book is calcuiated to give exactly the information 
which is needed by practical men. The methodical part 
of it is not neglected, but it is merged in the practical. 
It is an admirable book and is a complete treatise upon 
the subject. 
STAR NAMES AND THEIR MEANINGS. 

�u£iine£i£i anu �er£ionaL 
1'he cha'roe far insert-ion tt1taer thi..-r head is One Dollar a 

line JOT each insertion; a.bout ei{]ht words to a line. 
Advertisements 1)l.1l.st be l'eCeil)ea at publication office 
as early as 'l'hursaay 71wJ'1t'ino to appear 'in the follow
i1tO 'Week's issue. 

Marine Iron Works. ChIcago. CataJogue free. 
For hoisting engines. J. S. Mundy. Newark. N. J. 
.. U. S." Metal POlish. Indiauapolis. Samples free. 
Yankee Notions. Waterbury Button Co .• W aterb'y.Ct. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.. 

Chag-rin �'alIs, o. 
Ferracute l\-Iachine Co .• Bridgeton. N. J., U. S. A. .Full 

line of Presses. Dies, and other Sheet :Metal �lacbinery. 
SpeCial and Automatic ::Ullchines built to drawings on 

contract. rrhe Garvill�lachineCo.,141 Varick St .• N. Y. 
'l'be celebrated" Hornsby-Akroyd" Patent Safety Oil 

H::nJ?ine is built by the De La VerJlne Refrigerating lla· 
chine Company. Fort of East 13Rth Street. New York. 

'l'he best book for eleCtrICians and beginners in elec. 
tricity is" Experimental Science." by Geo. �1. Hopkins. 
By mail. $4. �lunn & Co .. publi�hers. 3tH Broadway. N. Y. 

Il.T Send for new and complete catalogue of Scient.itlc 
and other Books for sale by �lunn & Co .• 361 Broadway. 
New York. Free on application. 
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ScientiUc . .  -\ Inerh'un SUI)Jllelnent8 referred 

to may be had at the office. l'nce 10 cente each. 
Book" referrecl tn promptly supplied on receipt of price. 
:lIlneral .. sent �or eyamination should be distinctl) marked or labeled. 

(7815) A. J. W, asks: Can you give me 
the formula for government whitewash? A. The. fol
lowing coating for rough brick walls is used by the 
United States government for painting lighthouses, and 
it effectually prevents moisture from shikini: through. 
Tdke of fresh Rospndale cement, 3 parta. and of clean 
fine sand, 1 part ; mix with fresh water thoroughly. 
This gives a gray or granite color, dark or light, accord
ing to the color of the cement. If brick color is desired. 
add enough Venetian red to the mi;x:ture to produce the 
color. If a very liJ{ht color is de8ired, lime maybe used 
with the cement and sand. Care must be taken to have 
all the ingredients well mixed together. In applying 
the waeh, the wall must be wet with clean fresh water; 
then follow immediately with the cement wash. This 
prevents the bricks from absorbing the water from the 
wash too rapidly, and gives time for the cemeut to set. 
The wa,h must be well stirred dllring the application. 
'i'he mixture is to be made as thick as can be applied 
conveniently with a whitewash brush. It is admirably 
suited for brickwork, fences. etc .. but it cannot be used 
to advantage over paint or whitewash. 

(7816) J. K. asks: 1. How much wire 
and whllt &ize would be 811fficient to wind the voltmeter 
described in SUPPL]';ME"T, No. 1215, tn register no higher 
than 75 volts? A. The same winding may be used for 
reading to 15 volts as to llO volt •. ·The scale will 
be shorter for 75 volts. 2. How many gallons of 
nickel solution will the plating dynamo described in 
"Experimentul Science" plate? A. The machine i. 
not to be rated by gallons. It will plate small articles. 
whether in much or little liquid. 3. What is a receipt 
for nickel solution or how is it made? A. For solutions 
to be used in plating see Van Horne s Electro-Plating. 
Price $1, by mail. 

(7817) M. P. asks: What size wire should 
be wound an a dynamo, the armature of which is 2 inches 
in diameter and 4 inches long? The F. M. is 6J1i 
inches high and 4 inchee wide? A. No definite answer 
can be given to a question of this sort. To answer It one 
should Lave measuremeuts so that a correct and com
plete drawing of the machine could be made from them, 

By Richal'd Hinckley Allen. New 
York: G. E. StecbeI't. 1899. 8vo. 
Pp. 563. Price $5. not simply one or two dimensions. The best we can 

the endeavor to say is, use any number between 24 and 30. You will get This list of star names is published in 
fill an acknowledged vacancy in  our astronomi�al litera
ture. It IS not intended for the professional aetronomer, 
who, as a rule, cares little about the old desiguatl O ns of 
the objects of his  study, yet great scholars have thought 
this nomenclature not unworthy of their attention. The 
author has accomplished a most difficult task with rare 
discrimination and success. The work is most scholarly 
and reflects the highest pOSSible credit upon the learning 
of its author. Very few men could have written this 
book, which is most beautifully printed by the De Vinne 
Press. It will certainly tend to foster a more intelligent 
interest in the nomenclature of practical astronomy� and 
the author should be well pleased with the result of hip 
arduous labors. 
MATHEMATICS. �ew Y:>rk: Doubleday 

& !'IfcfJIure Company. 1899. 12mo. 
Pp. 340. Price $1 net. 

This book is essentially practical, and is intended for 
young men and others who wish to obtain such a know
ledge of mathematics as should be of service to them in 
th(.oir lJllsi.ne!:;s 8S mechanics or engineers. and to obtain it 
by study at home. The bulk of the material was issued 
ill The Chicago Record, and proved to be of the utmost 
interest and value. After a careful examination of the 
book, we are inclined to believe that the problems pro
posed are much more practical than in the stereotyped 
tex;tbooks of mathematics. 

something. 

INDEX OF INVENTIONS 
For wh ich Letters Patent of the 

United States were Issued 

for the Week Ending 

JANUARY 16, 1900. 

AND EACH BEARING THAT DATE. 
l8ee note at end of list about cupies of these patents.l 

Acetylene generator. G. S. Bowers ................. 641.431 Adding- machine. J. E. Blacker ...................... 641.363 Agitator, H. C. Wheeler.... . ...................... 641.419 Amalgamator. electriC. L. H. Barricks ............. 641.36(1 Animal power, R. Zeibell ................... ........ 641.424 App arel pad, 1. Lowenthal. ........ ................ 641,526 Axl e, C. 1\iercader .................................... 641,fiOO Bag carrier and closure, E. J. Smith ................ 641,340 Bandage, galvanic, P. L. Schmidt .................. 641.3.% Bath apparatus. vapor, S. Wyg-al.. .................. 641,353 Bath cabinet, thermal. W. E. Hettrick ............ 641.386 B attery. See Electric battery. Battery liller, Hichmond & Zeller ................ . 641.546 Bed, folding. R. Handy .............................. 1141.450 Bed spring-. A. E. Beall ............................... li4l.361 Bed, sprmg. W. C. Van Cise ......................... 641.6 60 Bedstead, G. Elsterman .............................. 641.443 Bedstead, A. de Piniec-llallet ........ ............. 641.542 Bedst.ead. folding, �'. C)ramer ........ ............... 641.2H Bell clamp, bicycle, H. N. Gale ...................... 641,447 
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ri���Be��� �� ��t�a%�e;at:�rra:i�f: {fn� �;��e�����: ment, a8 the l etter press. Advertisements must be reeei ved at Publication Office as early a8 rl'hursduy mornlU� to appear in t.he fullowin2' week's iSfoloue. 

foot power 
Screw ••• 

••. cutting 
Automatic 
Cross feed 

9 and t I-inch Swing. 
Newand Original Features 

Send for CatalogueR. 
Seneca Falls Mfg. CompanY, 695 Wat(rSt.,Seneca FaUs,N. y. 

Persistence Wins. 
We donotadvise you to change your business to succeed. Increase your knowledge rather than 

�:I���� �gs)�lbW�' \�Oen���:��;l�������� ��;��£� men and women to pro:;perity through 
EDUCATION BY MAIL 

in Electrical, �lechanical, Steam, Min-ing and Civil Engineeringj Metallurgy, Art, Arcbitecture, Practical Newspaper Work, English Branchee, Stenography, Machine Design and �lecbanical Drawin/l. Low pricej easy terms. 
Sent i'fee to those who enroll now, a com
plete drawing out.tit worth $11.10, or other premiums. Mention subjects interested in when writing to 
The United Correspondence Schools, 154-56-58 Fifth A venue, New York. for Catalogue No. 38. 

Pipefitters! 
Your kit is not, complete unless it includes the famous 

STILLSON WRENCH 
:���h 

�)�tPt��t����trn����t�?p:1� 
tftf� i��8��t 1111le p�': are drop-forged. Once tried, it is always used. It has many imitations but no equals. See explanatory cuts. Price list on application to 

WALWORTH MANUFACTURING CO., 
128 TO 136 FEDERAL ST., BOSTON, MASS. 

NEW BINOCULAR. 
(The Tril!der.) Small as an opera glass. l\lore powerful than the largest tleld gla�s. Send.for Circulars. 

QUEEN & CO. 
OpNeal and SCilYl,tific InstT11r 

ment W",·ks, 
1 0 1 0  Ches tnut Street, 

NEW YORK: 59 �'ifth Ave. PHILADELPHIA, PA. 

BARNES' = 

UPRIGHT DRILLS 
W, F. & JOHN BARNES CO. 

t 999 Ruby Street, ROCKFORD. ILL. 

NICKEL AND 
Electro- Plating 

Apparatus and !late mi. 
THE 

on & VanWinkle Co .• 
N e,,"al"l,. " • •  1. 136 Liberty St., N. Y. 30 & 32 S. Canal St Ch,c""o. 

PLATING f DYNAMOS. We manufacture a full line a f Plating 
Plnt:�uOr88�'!We��y:�p�;!n� bU6.;:gfcit; 
��I� �Ya��tfr,Us�?il.80ar'':R���I" g�r6hgJ��· It Our Jar�er sizes - multipolar machines-are built with the same thorou�bnessand attention todetaiJstbat Characterize the con"J.truction of our motors and dynamos. 

Sendf"'· Bulletin No. 104 S. 
THE HOLTZ]m.CABOT 
ELECTRIC CO., Boston, (SroOklIIlOI, 

Kneading and Mixing Machines 
OVer 6200 In use. Over 300 varieties in loodifferent industries. Patented in all count.ries. 

WERNER & 
PFLEIDERER 

manufactur�rst mod�ls 
��8��e��Ci�r��ri:!��Czg:git;� ��a�lr: ,�;o:�t ters, rFn;r WritiJ?¥ Machines, Cash R�I8terB. BYClo-
�e���el it���i���C£���� �f;o: �ec '�'t'6�fs k��g machinery for any and every purpose. Correspondence invited from those intending to equip & plant. 

ar lllust,·ated circular free. 
t� Pratt " Wbltn�y £0., Hartford, £onn. 
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Belt shifter attacbment.. C. Schopke ................ 641.611 Beveling macbine line attacll.mellt. V. Hoyle ...... fi41.469 Beveling machine lining attachment. V. H.oyle ... 641.470 Bicycle. J. �'. Brady ................................... 641,366 Bicycle, D. W. Caswell ........... ................... 641,6H7 BicyCI� gearing, J. �'. Brady ......................... 641.365 Bicycle handle bar. adjustaule. S. C. Eisenbart ... 641,442 Bicycle lock. P. Klose ................... ............ 641,301 Bicycle propelling mechanism, J. �lcNeill ......... 611.465 
Rtgjgl� �[�IrJIi�ko�i,�c:�������li:: ·it·ymai·.·.:·.·.: '.': �11:� Bleaching powder. apparutus for making. }I'. F. Schmelzer ....................................... .. 641,610 Boat cover. buoyant, G. K. Gandy ................ ,. 641.504 Boiler cleaner. W. Jackson .......................... (141,295 Bookcase, rotary, C. M. Stebbins .................... 641.614 Bookcase. sectional, F. �lncey ....................... 641.459 Boot brusbing and polisbin� machine. R. J. Stir-
Boii°'fiee·P8p·,,: .box: ..................... .......... 641,344 
Brace. See Chair and rail brace. Brake. See Car brake. Hydrauhc brake. Wagon brake . flrake handle, E. C. COllins .......................... 641,630 Brick and lining of refractory character. fire. M. E. Rothberg ..................... ................. 641,551 Brick making machine. H. B. Sperry ............... 641,341 Brush. dustless sweeping, J. P. Weins ............. 641.350 Brush handles. means for attaching, J. W. '['ottle 641,479 Buggy to P. J. F Hughes ............................. 641,513 Burial casket. W. C. Dunlap ......................... 641,317 Burner. See Gas burner. Grass or stu bble burn-er. Hydrocarbon bUrner. Burner. O. Brunler ................................... 641,368 Burner with vaporizer fur liquid fuel. O. Brunler. 641.369 Butting and pointinJ? machine. Richmond & Zell-ers ................ : . . . . . . . . . . . . . . . . . .. ............. 644. 545 Button, Hall & Griffith ............................... 641.449 Button, collar. E. H. Wbeeler ....................... 641. 565 Cab. bansom, Paradis & Desrosiers .. .... ......... 642.615 Caissons. etc .• air lock for, It. S. Gillespie .......... 641.505 Calculating system, A. Horvath ...... ...... . .. .. . 64-1,294 Calendar, C. I... Leonard .............................. 641.456 
('nl Ildur. adjustable perpetual, S. A. Bnell .... , .. 64I.4aa 
8:�ergJnl�}����ie�-II� ���;�·can:·········'· "." H41,268 
Can ('overs. automatic locking device for, Bad-dock .\: Cleary .................... ............ ... 641.2 56 Calle stlipper. G. W. Parrlsb ........................ 641.320 Car brake. A. S. Slyker ...................... ........ 641.339 Car brake operatmg device, E. C. COllins .......... 641.638 Car fender. J. W. Cramer ............................ 641.436 Car safety device. J. Kelso ..... ......... .......... 641,2\19 Car seat, �'. Bennet.t ............ . ........... 641.633. 641.634 Carriage and cradle. combined foldmg. J. Persico 641.5.19 Carriage. motor. W. E Pearson ..... . ............ 641,404 Carrier. See Bag carrier. Cbeclr carrier. Straw carrier. Cart, Quig-Iey & Malone .......... .................. 641.r.47 Cart, >!arba>!e, A. Hartwicb ....... .................. 641,594 Case. See Bookcase. �asb register, pocket, Gardy & Rurke...... . ..... r.4.J.285 Casting cores, machine for Ulllking. A. KnutteJ ... 641,395 Cellulose films for p hOtOg'1'8 phic or other pur-poses. machin e for produ(.'illg, J. C. ChorJey .. 641,fl23 Cbair and rail brace, combilled. L. Lesber .. 641, 523.Ii,41.524 Change tray. B. }c'. Barnes ....................... .... h11.:� Chart. dress. Z G. Sbelton .......................... ti-l1.41l ('heck carrier, baggage. A. )1. Goudwin ............ (ji-1.287 Checkrein book, R. P. ��aries ......................... fi4.1.2�4 ChUCk. automatic machine. O. F. Garvey .......... 641.il8U Cigar machine. C. B. Scbultz .... ........ ............ ti41.H;'itj 

t:����t;�:;!�;f���(; �B��l.SV�!ilV:S��:�.t�.��.J�::::::: �L�i Clamp. See Ben clamp. Cleaner. See Boiler cleaner. Clipper. hair, P. Faracchio ........................... 641,584 Clock, g-eographical, 1. F. Pheils .................... 641.540 Clock, repeating, E. Torres .................. 641,47 5, 641,477 Clocks. repeatIng striking mechanism for, E. '1'orres ... .......................................... 641,476 Clothes reel and tent. combined, C. E. & O. D. French ............................................. 641.586 Clutch. Carruthers & Fithian ........................ 641.3 70 Clutcb. lIuid. �'. Burg-er .............................. 641.1i36 Coiler head. C. L. Hildreth ................ 641.:187 to 641,389 Coin sorting apparat.us. C. Busch ....... . .......... 641.400 Coke ovens. conservation of volatile products from beehive, C. B. Jacobs ...................... 641, 591 Comb. W. P. Murpby ................................ 641,531 Corr.bining apparatus. V. J. A. Rey .... ... ........ 64 1.006 Compass indicator. sbip's, H. P. Arbecnm ......... 641.487 Computing macbine. automatic, C. E. KeeL ....... 641.517 Condenser tube fastening. J. E. Thornycroft. ..... 641.617 Cooking utensil, J. D. Coon .......................... 641.273 Corn husking and stalk cutting machine. L. Hol-land-I,etz ........... ....................... ...... 641.293 Corn sheller, H. A. Adams ... ....... .............. 641.354 Corn sheller, J. P. Outcalt ........................... 641,403 Corset. L. P. C. Packwood ....................... ... 641.537 Cot frame. adjustable spring, P. D. Heather ...... 641.385 CoupJinlZ'. See Flue or pipe coupling. Mower coupling. Railway rail coupling. 'l'hiU coupling. Cream separator. Smith & Huffmann .. ........... 641.612 Crushing mill, FJ,\ L. & '1\ J. Sturtevent. ........... 64-1,6 54 Crushing mill or diSintegrator. FJ.\ L. & T. J. Sturfevent. ................... ........... . . ..... 641.346 Culfbolder, H. V. Jobnson .......................... 641.592 Cultivator, C. L. M. St. Clair ......................... 641,559 �ultivator, land, J. E. Anderson .................... 641,619 Curtain supporter, A. T. K. Hawley ................ 641, 510 Cyanogen halide. prodncinl! solu tion of, 'V. Wit-ter. . . . . .. ....... ........... ....... ........... .. 641.571 Dampening machine. W. Schillinger ............... fi41.ti50 Decorating machine. W. H. Deidrick ............... tl4.t.440 Decora tion, surface. A. Bowers . . . . . . . . . . . . • . . . . . . .. 64.1.364 Digger. See Potato digger. . 
Disinfecting device, W. H. Rose ........... ........ 641.548 
B�SJ;I�i:;rc�.P8���t�gh�e�:. ::����: ::.'::::::::::: .. ::.: W:1�1 Door check. W. K. Crotrord .......................... 6Jl.4!1!l Door lock, .liding-. A. B. Clay ........................ H41.�'.'· Door spring. J. H. Bodman .......................... 641.4\'2 Door stop and holder,G. Maier . . 11" .................. t;4I.:�1:! Door st.ructure. revolving'. T. Vall Kanne} ....... . 641,ix.J;) Doubling' ad twisting and cop forming macbine. yarn, J. F. Lodge ...................... ......... 641,398 Drill. See Grain drill. Duplicator. A. S. Burnell ............. .............. 641.495 lIye. black sulfur, Green & Meyenberg ..... 641,588. 641.589 Dye. making black Bulfur. Green & Meyenberl! ... 641.587 Edgmg machine. v. Royle ................... ....... 64l.ti49 ]�ducational device. C. A. Evans .................... 641,283 EgJ;! case filler. C. E. La Fleur (reissue)..... ....... 11,802 };;Iectric battery, coin cOlltrolled. A. Lillick ........ fi41.309 Electric CIrcuits. regulating M. Pfatischer ......... 641.3� ElectriC Iigbt .hade. W. D. Smit.b ................... 641.613 ElectriC lock. Goughenour & McGake .............. 641,382 Electric motors, controllinll. R. M. Hunter ....... 6U.453 ElectriC motors. means for controlling. R. �1. Hunter ........................ ........... ........ 641.4 52 Electrical cont.rolling device. H. P. Hall ........... 64I.257 ��Iectricity meter, Rissler & Bauer .................. 64I.6m' �Iectrolytes. porous diaphragm for c�lIs employ-ing fused. J. D. Darlin>! ................ ......... 641,276 ��Iectrolytic apparatus. J. D. Darling ............... 641.438 
�1��il��ags�eet\Cn���:���f:v:io�: Pavon .......... 641,538 

��'b����eii �a�i.i�:·B:·oeikers::::::::::::::::::.: gtH�� End bOllrd lock. safety. H. A. Steeck ............... 64 1,41 5 En�ine. See Explosive engine. Rotary engine. Steam engine. Envelop. safety. �1. L. Hinchman .................. 641.291 ExerCising machine. E. J. Kearns .................. 641,519 Explosive engine, G. A. rruerk................ . .. t>41,6,'j9 Faucet. R. l'f. Lindsey ..... .......................... jj41.3OB �·aucet. G. O. Miller .................................. (i41.601 Veed water heater. C. D. �Iosher .................... 641.:UB Fence machine, wire. �. Watson .................... 641,349 }t'ence wire, machine for making, F. W. Hoefer et aJ. ....... ....................................... 641.628 i1encing wire, A. 'V. Sprague ....................... 641.413 Fife escape, A. Holden ............................... 641.512 Fire escape A. P. O'Brien . ......................... f�1.4ti6 Fireman's life saving appliance. 'V. H. Cornell .... 641.;{7[) Fireplace, E. D. Baud ................................ 641. 57 5 �-Ifeproof 1I00r, J. W. Rapp ................... ...... 641.323 Flue or pipe couplinJ!. �1 Cummins ................ 641.580 �'Iuid actuated motor for actuating fluid. 1'. O. Perry .................... .......................... 641.40 5 Wolding- gate. J. Bode ................................ 641,262 Force into its rectangular components. device for resolving. W. C. Rafferty .................... 641.467 Forging machine. axle. C. Mercader ... .......... . 641.599 Furnace. See Ore rO:lstingan d reducing furnace. Ifurnace feedlllil device. Cnm p lIe11 & Rcbofield .... U1.497 Furnaces, apparatus for utilizing waste gases and fumes from. H. B. Meech ........................ 641.461 Gage. See Il luminated gage. Surface galle. Game apparatus, G. A. Shaw ........................ 641,410 Garment. body. M. Bartelstone ..................... 641.489 (;as apparatus. acetylene, H. de Thiersant. ....... 641.417 Gas burner, Ross & Volz ................. ........... E41,5t9 Gas burner. by pass cock for self igniting. A. 
Gas Bgg�rgrJeeJ: 'apparatus' 'for' 'prcidiicing' 'ace't'y-' 641,573 
Ga����:r��ocr�rabcoe1�1:��� ·f·������i�:::.:: .. :::�. �l� Gas machine. acetylene. White & Rohweder .. ... 641,567 Gas, manufacture Of. E. de Fazi................... 641,444 Gate. See Folding gate. Gate, E. Cook.................................... . .. 641.272 Gate, H. H. Gorton.. ... ...... ................ . 641,448 

(Continued on page 62) 



Foondedby Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 
I N DUST R I A L  PUBLISHERS, BOOKSELLERS & I M PORTERS 

8 1 0  Walnut St., Philadelphia, Pa., U. S .  A. 
� Our New and Revised Catalogue o f  Practical and 

Sdfmtilic Books, 92 PC1{1es. Bvo ; a Catalogu.e of Books on 
�}e

��;
)�

n�;�a���� ��C;:;�'
.1f;�

hi!Jt/��tfii1J��f;::�rt. 
tllU.1 mu other Catalogues and Circulars, the whaw covering 
el'et'y m'anch S�ience applied to the Arts, sent free and free 
oj postaqe to any one in any part of the world who will 
f ' / : 'niJ<h h-u: address. 

II Wolver ine " Gas and 
Gasoline Engines, 

STAT I O NARY and MARINE. 
'rbe . . Wolverlno" I tho only 
reversible Marine Gus Englnc 
on .bo mllrket. It i the Ii�ht· 
e�t eJJ�ine for ibs gower. Uc-

lu�rorut.yy ���851ane"�it"�ir 
WOLVER I N E  MOTOR WORKS, 

12 1 1 ' ,1 1"(11\ �1 rccl .  
Grund R u p i "", l icl, . 

$ 1  Y E A RLY FOR R EP AI R S ! 
It bas been found that it 

costs a trifie less tban $1 per 
l�al. ti:�[;1!NEU� ��!:ar; 
1.'bat speaks well for their 
superior make - and durabi 1-
ity, doesn't it? Tbere is no 
more economical or service
able en2.ine made for mines, 
4UUl'ries. docks. etc. M Ue11 
cheaper tban 8team. Both 
friction -and geared hoist 6 
to lb.O H. P. Serul for Catalogue. \Veber Gas & {.nsa
l ine El1�rine Uo • •  402 S.W. Boulevard, Kansas City, l10. 

This b�nt& Wind, Steam, or Horse Power. 
We offer the \\rE"�T.EI' 2� actual horsepower 

GAS E 1'( G 1 1'(  E 
Il'ti)O. leBS 10 per cent discount for c:lah. Bnilt 
interchangeable plan. Built of best material. 

. 'tide in Iota of lOll therefore we CRn make the price. 
Boxed fOr shipment. weight !'iOO !bs. Made tor Gas 
or Gasoilne. Also Horizontal En.gines, 4 to 3u h. p. 

WEBSTER iUFH. CO., 
1 074 \Vest lath St .. Chicago. 

g;�����n
B';����s:

3
���7 �trG��h�i:d Yc�� £�?: 

So. Peter and Lafayett� Stl'l., New Orleans, La. 

!:it�
a
�\�,ol'f.�� 

HOIST. It is 
s a f e, s i m p l e, 
strong, and buH t 
e s p e c i a l l y  felr 
service far from 
factory. . W·rite 
.for cat. S. A. 

W itte Iron 
"'orks co., 

1207 Walnut St., 
Kansas City, 1\10. 

MI ETZ &. W EISS 

KEROSENE 
and GAS Engine 

The most economlCal power 
known. Absolutely safe and 
reliable. Runs with ("ommon 
kerosene. Perfectly auto
matic. Patented 1897, U. S. 
and European oouutrleH� 

.sA·UVl8!ft�I'ffi'·��z.. 
1 2 8· 1 3 2  Mott St. ,  New York.  

.\IARKT & co" 
London, lIanlburg, Paris. 

P. 1'. AUSTEN, Pb.D., F. J. MAYWALD, L. S. MOTT, 
President. Vice-Pres. Sec. and Treas. 

ExperimeiItal Investication of Technical Problems. 
Re�earch 'Vork: for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization lIf 
Wastes and Unapplied Substances. Reduction of ..\'lan
ufacluring Costs. 'resthlg, Perfecting,Introducing and 
Disposing of Processes and Products. Manufacturing 
F'ormulas. tr" Explanatory Circula'r on AppHcation. 

1j2 BEAVER STREET, NEW YORK. 

GfRf GASOLINE · ENGIN ES ,sIMPlf5T BOAT ENGlNt:6i MAD� 
C BIN" ' O P E N  B OATS tt.!'iIH� CA6TIH'-5. BOAT f'RAMU 6[O.N.6fRf Y"'"lii';"(KWIr�. 

'H.W CAT ,.OR 4 .sTAM�5 GRAND AAI'IDS.MltNIGAN �� Acetylene Burners. 
Samples. )4 to 1 foot. 25c. eacb . 

A new burner forSTEREOPTICONS. 
Bighest C. P. possitlle. 

.___ State Line Talc C o . ,  Chaltanooga.  T e n n .  

Waming to Inventors I 
It is important that American inven

tors should bear in mind that there is 

everT reason for protecting their inven

tions by foreign patents before sending 

their exhibits to the 

Paris Exposition. 
Without first securing such protection 

there is risk that their inventions may 

bt copied by unscrupulous persons. 

Further information in regard to for

eign patents will be sent upon application. 

Handhook free. Address 

MUNN & COMPANY,  
361 BROADWAY, NEW YORK. 

j' citutific �lUtritatt. JANUARY 27, 1900• 

Gate. C .  F. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,521 
Gate, S. L. McCo llock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64],.164 
Generator. See Acetylene gas generat.or. Gas 

generator. 
Go cart. 'risdale & IJamont . . . . . . . . . . . . . . . . . . . . . . . . . .  641,658 
Gold or otber metals from refractory ores, ex-

tracting, A. u. Stephens . . . . . . . . . . . . . . . . . . . . . . . . . .  641.652 
Grain cleaning and scalping machine. B. G. 

RoyaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �"I,:l"!8. 641.329 

&���g g�nrec.
oii. �r�i·n�l:P�r. �.

t
. �.

l
: :::::::: ':::::::: rJl;�� 

Grass or stubble b urller. D. Morrison . . . . . . . . . . . . . .  641,529 
Gun barrels. instrumellt for remOVIng dents 

from. E. H. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.646 
Harne fastener. wire. J. S. Sbaffer . . . . . . . . . . . . . . . . . .  641.4�·2 
Hanger. See Meat hanger. 
Harness fastening, L. C. Meyer . . . . . . . . . . . . . . . . . . . . . fj41,316 
Harrow and pulverizer, H. G. �Iosber . . . . . . . . . . . . . ti41,530 
Harrow attacb ment . .1!;_ E. Voorbees. . . . . . . . . .  . 641.418 
Hal'row tootb bolder. M. J. Todd. . . .. . . . . . . . . .  . .  641.474 
Harvester. corn, W. H. Gray. . . . . . . . . . . . .  .. 641.288 
Hatcb attacbment. foldillg, 1£. K Angell . . .  . .  641.357 
Hay and stock rack, combined, 1. M. 'l'uuse . . . . . . .. 641,502 
Heater. See }feed water heater. Soldering iron 

beater. Steam or hot water beater. \Vatel' 
beater. 

Hermetically sealed can or jar, K. J. Hutcbison . .  641.3!H 
Hmge . .ll'. LIedgens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti41.3�17 
Hinge. loose joint spring". L. H. Sholder . . . . . . . . . . . .  tj41.5[�{ 
Huisting and carryinJl machine. 1... Harris . . . . . . . . .  tt4·1.50/j 
Hoistlllg apparatus, H. C. Benr . . . . . . . . . . . . . . . . . . . . tj41,36� 
Hook. See Checkrein book. 
Hook and clasp. cumoined, C. V. Richards . . . . . . .. 641.544 
Hosiery singeing apparatus._ R. :Meyer. _ . . . . . . , . . . .  ti41.528 
Hosiery singeing macbine, F. Wunderly . . . . . . . , . .. ti41.618 

Hydraulic brake, 1;'. L. Clark . . . . . . . . . . . . . . . . . . . . . . . 64l .tj25 
Hydrocnrbon burner. S. Spillars . . ' "  . . . . . . . . . . . . . .  ti41.558 
I l l u  minated gage, F'. I�ane . . . . . . . . . . . • . . . • . . . . . . . . . .  ti41,H02 
Inclined elevator, F'. S. Steward . . . . . . . . . . . . . . . . . . .  641,414 
I ndicator. See Compass indicator. 
Ingots. aPilaratus for removing molds froUl, J. 

Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 641.502 
I odocbloroxyquiuohn, A. Bischler . . . . . . . . . . . . . . ... 641,491 
Jack. See Lifting jack. 
.JOInt. See Rail joint. 
Knob attacbment. J .  G. Williams . . . . . . . . . . . . . . . . . . . 641.662 
Knob. bell door. J .  1. Flint . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.640 
Labeling machine, J. MacLean . . . . . . . . . . . . . . . . . . . . . .  ti41.311 
Lamp. portable electric. H . •  1. M uller . . . . . . . . . . . . . . . tj41.4ti� 
Last. binged. F. L. Hovey . . . . . . . . . . . . . . . . . . . . . . . . . . .. 641.629 
Latcb. sliding door, E. )1. Clougb . . . . . . . . . . . . . . . . . . .  641.405 
Leather. coloring. P.  H. Kauscbke . . . . . . . . . . . . . . . . . 64UH:14 
Life saving net. J. DICk. , . .  . . . . . .. . . . . . . . . . . . . . .  641.278 
I ... iftlng jack, A. Bauer . . . . . . . . . . .  , . , . .  � . . . . .• . . . . . . .  641.490 
Liquid saver. H. 'I'. Cab i l l . . . . . . . . .  . . . . . . . . . . . . . . . . .  641,267 
Lock. See Bicycle lock. Door lock. Electric 

lock. End board Jocle Permutation 10ciL 
'rrunk lOCk. 

Loom . . J. L Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.434 
Loom jacquard macbine. J. De-alL . . . . • .  " . . . . . . . . . . 641.582 
Loom, narrow fabric, �. Oldfield . . . . . . . .. . . . . . . . . .. 641.ti05 
Loom temple. N. l Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi41.631 
Magnesia and plaster of Paris. makilll-!, )1. E. 

Rothberg. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  641.500 
)1ail bag catcher and deliverer. Rooth & Spangle. 641,622 
Mains, pressure regulating aPparatus for. J. S. 

Higbfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.�90 
Measuring machine, ribbon . . f. Letourneau . . . . . . . . 641,:307 
Measuring velocity of sound waves. apparatus 

for. W. W olll·. . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  641.484 
Meat banger. W. O. Jobnson. . . . . . . . . . . .  641.393 
Mechanical movement. M. A. Replogle. . . .  . . . . . .  641,325 
Metal, automatic turlling macbine for sbaping- or 

shaping and cuttillg off· lengtbs of, H. Austill. . 641,621 
Meter. See �Iectrtcity met er. 
)1icrophone. J. O. Zwurg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.425 
)1i1king- deVICe, .1. C. DUIJ.!all . . . . . . . . . . . . . . . . . . . . . . . • ti41.441 
M i l l. See Crushing mill. Pendulum mill.  
.Motor. See Rotary motor. 
.Motorman's recorder.-J. B .. Cravath . . . . . . . . . . . . . . . .  fi41.2i5 
Mouse trap. A. W. Ager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.356 
Mower coupling. H. F. Bonesteele . . . . . . . . . . . . . . . . . . 641.430 
Music box, K. Landa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,454 
)1uslCal illstrument support. D. Boorman . . . . . . . . .  641,400 
Nail making machine. J. A t kins . . . . . . . . . . . . . . . . . . . .  641.255 
r-;eedles. machine for manufacturing sewing, E. 

IIeuscb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti41.627 
Negative bol der. F. C. Meyer . . . . . . . . . . . . . . . . . . . . . . . 641,527 
Nut and bolt lock, J. Parbel. . . . . . . . . . . . . . . . . . . . . . . . .  641.3l!l 
N ut cracker, L. L. J .  Currence . . . . ... . . . . . . . . . . . . . . . . 641.5Hl 
Nut lock. J. S. Doddridge . . . . . . . . . . . . . . . . . . . . . . . . . . 641.37�; 
Ore feeders. friction wbeel grip foT', C. D. Hooper 641.390 
Ore roasting" and reducing furnace, H. B. Meech. H41.4tiO 
Ore separator, J. Barroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,359 
Ores or cOllcentrates. J,.gglomel'Htinl! comminut· 

ed, M. l{utbenburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.552 
Ores. reducing metallic. C. G. Collins . . . . . . . . . . . . . . 641.270 
Packing alld storing- vessel. E. C. Berry . . . . . . . . . . . . 641.574 
Packing. bydraulic, J. A. Bonfiglio . . . . . . . . . . . . . . . 641.263 
Pad. See A pparel pad. 
Paddle wheel witb feathering" b l ades. R. Heere . .  ti41.289 
Paper box, �'. B. Davidson . . . . . . . . . . .  . . . . . . . . . . . .  641.500 
Paper foldmg machine. Lang & Zander . . . . . . . . . . .  b41,308 
Pen filling device. fountain, L. [i'isk . . . • . . . . • . . . . . .  641.503 
Penbolder, JiJ. K. De PUy . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.583 
Pendulum mill , .J. Wustenbofer . . . . . . . . . . . .  641.422, 641.423 
Permutation lock, G. W. DiJlawuy .. . . . . . . . . . . . . . . . 641.501 
Photograpbic negative viglletter. J. \-Vinter, Jr . .  641.483 
Piano tuniug l{ey, G. B. Sihler . . . . . . . . . . . . . . . . . . . . . . ti41.473 
Picture support, E. OldenbuscI1 . . . . . . . . . . . . . . . . . . . .  64l.ti44 
Pipe bendin!:!" macbine, C. R. McKibben . . . . . . . . . . . 641.536 
Pipe wrencb, J. H. Candy . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.271 
Plancbette, dial, H. C. Hachmutb . . . . . . . . .. . . . . . . . . 641.507 
P lanter. J. D. Scbofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.408 
Planter, check row corn, J. M. Mitchel1 . . . .  , . . . . . .  641.462 
Planter feed. E. T. Baskin . . . . . . . . . . . . . . . . . . . . . . . ... .  641.429 
Plow attacbment, S. A. Hunt . . . . . . . . . . . . . . . . . , . . . . .  H41,595 
Pneumatic dispa tcb tube. C. A. Gray . . . . . . . . . . . . . .  641.384 
Polis hing wbeel, E. D. Woods. . . . . . . .  . . . . . . . . . . . 641,485 
PotassIUm salts from felspar, obtaining soluble, 

J .  G. A. Rbodin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.406 
Potato digger. D. Buchanan . . . . . . . . . . . . . . . . . . . . . . . .  641,577 
Power. See Atllmal power. 
Power transmittmg device. E. R. Esmond . . . . . . . .  641.379 
Price card bolder . . R Leger... . . . . . . . . . . . . . . . . . . . . . .  6U,b22 
Printmg device, roller. L. J .  Davis . . . . . . . . . . . . . . . . .  t}41 .439 
Protractor. H. Ah lstrand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,486 
Pulley. H. E. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.488 
Pulley. J. Rhlck . . . : . . . . .. . . .. . . . . . .  " . . . . . . .. . . . . . . . . .  641,2fi�1 
Pulley. A. Stroud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,,1.416 
Pulley, expandlllll. Edison & Jobnson . . . . . . . . . . . . . 641.281 
Pump. air. C. E. �crlbner. . . . . . . . . . . . . . . . . . . . . . . .  . f141,409 
Pump. centrifugal vacuum, B. 'l'boens . . . . . .  : . . . . .  641.561 
Punching m achine, metal strip, Saltzkorn & 

Nicolai. . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641 ,333 
Rack. See Hay and 8tock rack. 

�:n��
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-tasP! rotary disk . . J. L. Pope . . . . . . . . . . . . . . . . . . . . . . . . ti41,b43 
Recorder. �ee Motormall's recnrder. 
Heed for textile machinery. Robinson & Sbaw . . . 641,;)27 
Refrigerating- and Ice manufacture, a�itator tor. 

E. N. Friedmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.446 
Refrigerating system. Suppes & Dortch . . . . . . . . . . . 641.615 
RefrigerHtor. �'. A. Wilke . . . . . . . . . . . . . : . . . . . . . . . . . . . .  641.421 
Refrigerator. )1. Willett . . . . . . . . . . . . . . . � . . . . . . . . . . . .  641.:151 
Register. See Casb reJ!ister. 
Hegulator. See 1'bermostat re2"ullltor. 
Rendering and pressing apparatu·s. J.  F'. Brus-

sels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.266 
Revolver. foot operated. J. Aster . . . . . . . . . . . . . . . . . . 641,020 
Hiveter tool. bolder. R. S. Moore . . . . . . . . . . . . . . . . . . . .  641,317 
Rolling- metal to thin J!ages. method of and ap-

paratus for bot. 1'. V. Allis . . . . . . . . . . . . . . . . . . . . . .  641.428 

ligi:�� �u
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Rowing machine, E. J. Kerns . . . . . . . . . . . . . . . . . . . . . . .  641.5\16 
Sasb fastener. E. ]J. �chacht . . . . . . . . . . . . . . . . . . . . . . .  641.407 
Sasb, window. Ross & Smitb . . . . . . . . . . . . . . . . . . . . . . . . 641.008 
Sawing macbine. wood. F. E. & E. L. Sbore . . . . . . .  641.55£ 
Screw cutting macbine. J. A. Becher . . . . . . . . . . . . . .  641.258 
Sealing wax. device for applying·. H. E. Rider . . . . .  641.648 
Separator. See Cream separator. Ore separa¥ 

t.or. 
Sewing machine needle bar mechanism. P. Diehl H41.279 
Sewing machine needle I ubricating device, J. T. 

Rush .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.330 
Sewing machines, presser foot mechanism for 

sale. J. 1'. Rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.331 
Sbeller. See Corn sbeller. 
Shoe, S.  W. Gunn . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.642 
Shoe ventilator and cushion, combined, Arnsfield 

& Kotler .. .. . . . . . .. . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . 641.572 
hQv I. P. Nleolny . . . .. . . . . . . . . . . . . . . . . . . .. . . .. . . . . .. . 641.401 

Size treating apparatus. A. Stephan . . . . . . . . . . . . . . . .  641.343 
Slate mantelpiece. W. J .  Lewis . . . . . . . . . . . . . . . . . . . . .  641.525 
Snap catch. etc., J. D. Rrassington . . . . . . . . . . . . . . . . . 641.2{i5 
Soldering iron heater. C. K Pierce. . . . . .  . . . . . . . .  641.541 
Spark arrester. J .  W. H arrelson . . . . . . . . . . . . . . . . . . . .  641,593 
Spring. See Bed �pring. Door spring. 
Stacker. straw, J. A. Musset.ter . . . . . . . . . . . . . . . . . . . . .  641.532 
Stamp affixing machine, 8anborn & Kindt . . . . . . . .  641.:-iS4 
Stamp, canceling. C. R. Blasse . . . . . . . . . . . . . . . . . . . . . .  641.200 
Stamp. self inking-, H. A. Thexton . . . . . . . . . . . . . . . . .  641.616 
Stancbion, cattle. C. H. 'l'urner . . . . . . . . . . . . . . . . . . . . .  641.480 
Staying machine. H. Inman . . . . . . . . . . . . . . . . . . . . .  _ . .  641.3!l2 
Steam engine. J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,643 
Steam or bot water heater. J. A. Rathbone . . . . . . . .  641.4fi8 
Stove, J. A. Unglaub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f,41.�48 
Stoves. radiant oven for cooking. Ii'. W. King . . . . .  64-1.6.10 
Stovepipe fastener. W. H. Smitb . . . . . . . . . . . . . . . . . . .  641.557 
Straw carrier, W. E. White . . . . . . . . . . . . . . . . . . . . . . . . .  641.5M 
String fastening device, W. O. Elliott . . . . . . . . . . . . .  641.282 
Surface gage. A. Sadowski . . . . . . . . . . . . . . . . . . . . . . . . . .  641.332 
Suspenders, A. S.  Grimm. . . . . . . . . . . .  . .  . . . . . . . . . . . . .  641.590 

(Continued ml page 68) 

. THE 
ENGINEERING 
MAGAZINE, 

· FOR 1 900 
will present a galaxy o f  notable papers, 
full of suggestion alike to student a n d  prac
tical lnan 

A handsomely illustrated prospectus, witb 
sample copy, free on request. 

T H E  E N G I N E E R I N G  MAGAZ I N E, 
120·122 Liherty Street, New York. 

222-225 STRAND, W, C., LONDON. 

Buy Telephon 
THAT ARE G OOD . .  NOT " C H EAP T H I N G S . "  

T h e  difference i n  cost is Iitt]e. W e  Iluarantee 
our appacatu8 and guarant�e our eut'ltomers 

against loss by patent suits. OUi' guaran· 
tee and instruments are both good. 

WESTERN T E L E P H O N E  CONSTRUCTION CO.  
2 5 0 · 2 5 4  South C l i n t o n  S I . .  Chicago. 

Lm'(}est ltlanufacturers of Telephones 
exclusively in the United States. 

FA ST E R  THAN S H O  R T H A N  D ! 
One Stroke Prints a Word. 

NO DIO R E  
N o  more i llegible notes. 
You can become a steno
J!rapher at home iJ1 

e/F�rce 
lld.lh.e/force 

I • •  he ed, caLI'<! tnIlld whlcb plllns 
lind dln<elll tlJe work of oLbers. 
You can rise 10 a blgber poSition 

without I nte.rruptin I' your work 
or leavln g bome. You enD get 

A Tecbnical 
Education 

BY M A I L. 
Wehaveprep&redslicces!;fnl l\leehnntenl 

or Arehiteeturnl Draughtlimen, Elee-

tt!:�� sr
u�!:;:\"M��If!�.�I�t:: c!���!: 

pondentli, Stenographers and Hook
keeperlf. Write fOI' circular. Mention 
the profesaion you wish to enter. 

The International Correspondenee School., 
BOI 942 8cranton. Pa. 

��t ���!��i��-

I lUachines 
fOl' the 
BL IND • 

Anderson Shorthand 
• 

Typewriter, 2 5 3  Broadway, N ew York. 
_ 

PPOEJII ROO STER 
(PATENTED) 

Will bake o·r rORst 
sixty different articles 
saves time. labor and 
fuel. Indispensable 
for any family. Ask 
at you:' nearest hard
ware store. If not 
��fI6�:r

e
rg u��·50 in 

Timothy Gingras, 
Sale Mfr., 

BUFFALO, N. Y. 

The Yankee D Rill GR INDER 
for grinding- both Twist and Flat Drills. 
Grinds; aU slzed drills trom � to 2}4 in. Can 
be set for any size in a few seconds. Gives 
any desired clearance. F'ul! y guaranteed. 
U Can't Grind Wrong." Catalog free. 

G. T. EAMES COMPANY, 
250 Asylum Ave., Kalamazoo, Mich. 

llIanuCactory Estahlished 17t H .  
LEAD PENCILS, nOLORw,D PENCILS. l-lLA1'E 
PENCILS, WRITING SLATES. S'rEEL PENS, GOLD 

PENS, INKS, PENCIL CASES IN SlL V E R  AND IN 
GOLD, S1'A'l'WNlllRS' RUBBER GOODS, RULERS, 
COLORS AND AR1'IS'l'S' MA'rERIALS. 
78 Reade street. New York, N. Y. 

Manufactory Estahlished 1 761. ---
DON ' T  SEW ON 

Bac bel or's Buttons made 
witn I m p r o v e d  Wash. 
bu rne Patent Fasteners 
slip on in a jitfy- Press a lit
tle lever�tbeyboldlikegrim 
death, but don't inj ure the 
fa b r l c .  Instantly released 
when desired. By mail. lOco 
eacb. Hlns. catalogue showLng coli ar buttons and other It 
useful novelties made with 
these fasteners, free on request. 

American Ring Co •• Box P, Waterbury. Conn. 

SEND FOR NEW ART CATALOGUE . 
THESHml l'R[NI[I� TYPEWRITER (0. 
SYRACUSE. NEW-YORK,U.S.A 

Cb¢ CYI'¢Writ¢r Excbang¢ 

gl 
� 

1 J,1! Barclay SI. .  NEW Y O R K  
1 2 4 L a  Sal le  S t . ,  C H I C A G O  
3 8  Bromfield S t . ,  BOSTON 
8 1 7  Wyandotte St.,  

KANSAS CITY,  MO. 
2 0 9  North 9th St . .  

ST. LOUIS,  MO. 
432 Diamond S t . .  

PITTS B U R G H ,  PA. 
3 West Baltimore St., 

BAL TIMORE,  M D .  
W e  will save you from 10 

to 50% Oll 'jlypewriters of aiJ 
makes. Send tm· Catalogue. 

THE " HOCCSON " 
P OCKET TI M E  STA M P  

.,.,. Prints Year, Month, Day. Hour and Min
ute. Correctly timing every act. opera
tion or transaction. \Vatcbman and Em
ployes' register. genera] time and check 
system, an absolute necessity in every 

business. Air cushion base. Operated 
without pounding. Complete witb die 

�''''''=-_.JfA and ink ready for use. or Guaranteed 
jor perfect work and corre�t tirlt6, orrl1.onev 
refWllded. 27 Thames St .. N. Y. 

PUBL ICATIONS FOR 1 9 00. 
T b e  prices o f  the different publications i n the United 

T H E  G REATEST FAM I LY N EWSPAPER IS States, Canada, and Mexico are as follows: 

Leslie's . . . 
Illustrated 
Weekly . . . 

It tell"'..the story of contemporaneous events and 
illustrates it with the most artistic pictures. 
He who reads it every week learns to recognize 
the countenances of the noblest men and wo
men in public and in private life ; the appear
ance of the world's most famous places, and 
the scenes of the greatest historic interest. 

LESLIE'S wEEKLY is a paper to keep on the 
library table, and to read and reread, and to 
fi Ie away for useful reference. It is read by 
morefamilies of culture and refinement among 
the masses than any other paper of its class in 
the world. It is the greatest, best. most attrac
tive and cheapest of all American educators. 

It is for sale everywhere-on the stands. in the 
bookstores, on all trains, at 1 0 cents per copy. 

One of the best general advertising mediums in 
t.he world. Send for rates. 

LESLIE'S WEEKLY, 
1 1 0 FIFTH AVE" N EW YO R K. 

RATES BY MA IL .  
Scientific American (weekly), one year. $3.00 
SCientifiC American Supplement (weekly), one year, 5.00 
EX

���\:g�!ii�sgf��el���\���C �me�ical� (m�ntb: :l.00 
B u i lding Edition of tbe ScientiHc American 

(monthly), - - - - - - - _ _ 2Jill 

COMB INED RATES 
i n  tbe United States, Canada, and Mexico. 

Scientific American and Supplement, - 7.00 
Scientific American and Building Edition, _ 5.00 
Scientific American, Scientittc American Supple-

ment, and Building Edition, - 9.00 

TERMS TO FOREIGN COUNTRIES. 
T h e  yearly snbscription prices 01 Scl�ntific American 

publications to foreIgn couotries are ,�s foUow� : 
'J. S. English 

Mvney. MOJ;ey. 
£ s. d. 
o 16 5 
1 4 

Scientific American (weekly), - - $4.00 

Scientific American Supplement (weekly) 6.00 
Building Ed1tion of the SCientific Amer-

ican (monthly), - 3 00 
Export Edition of the Scientific Amer-

ican (montbly) in Spanish and English 3.00 

0 12 

o 12 ( 

COMBINED RATES TO FOREIGN COUNTRIES 
Scientific American and Supplement, 8.50 1 14 11 
Scientific American and Building Edi-

tion, - 6.50 9 
Scientific Amerif"an, Scientific American 

Supplement, and Building Edition, - 11.00 

pr Proportionate Rates for SiaiMonths. 
The above rates include postage, wbicb we pay. Re

mit by postal ur express monGy order. or draft to order of 
lUUNN &; CO., 361 Broadway, New York. 



JANUARY 27,  1 900. 

Ualuablt BOOkS. 
.. .. 

EXPERIMENTAL SCIENCE. 
Hy GEORGF; M.  HOPKINS. 

'I'HIS is a book full of 
interest and value for 
'reacbers, S t u  d e n  t s. 
and otbers who desire 
to impart or obtain a 
practical knowledge of 
Physics. J his 8plendid 
wOl'k gives young and 
old sl.mething wOl'thy 
of thougllt. It bas in-
11uenced thousands of 
men in the choice of a 
career. It wi1l give any
one, young or old, in
formation tbat will en
able him to compre
bend the great im
lJTOVements of the day. 
it furnisbes sugges
tions for bOllI'S of in
structive reCl'eation. 20th edition. Uevised and enlarged. !'H4 pages. 820 
i l lus. Elegautly bound in cloth. Price, by mail. post
paid. 84.00 ; Halt Morocco. 8;;.00. 

.. 
Liquid Air and the 

Liquefaction of Gases. 
Tbis book contains tbe full tbeory of tbe subject. It 

gives the entire history of the Liquefaction of Gases 
fl'om the eariiest time to the present, and contailis an 
illustrated description of aJI the �xperiments that have 
excited the 'fonder of audiences all over the country. 
It is a logical explanation and application of the princi
ples of hqu�faction, a history of the t.beory. discovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. Startiin.e developments illustrated by 
actual experiments. I t is not only e work of s(�ientific 
interest and authority, bl)t is intended for the general 
reader, being written in a popular style�easily undeJ:
stoon by everyone. 

By Prof. T. O'COXOR SLOANE. 365 Pages. Witb 
many Illustrations. Price $'i.!.!.iO. 

.. 
A Complete Electrical Library. 

Hy PROF. T. O'CONOR SLOAN�]. 
An inexpenBive library of tbe best hooks on Electricity. Put up ill a n e a t  f 0 I d i n  g box, aa shown in cut. lt�or the student. the amateur, tbe workshop. the elp.ctrical e n g  i n e e  r ,  schools and colleges. Comprising five books. as follows : 

AfMt
��:��� of.Ei.ec.tr�c1�UJ 

EIl�::��� ?'o.y ��ki.ni1lt3 
How to Become a Suc-���B:�J .Elec.tr�ci�n

tn�� 
Standard Electrical Dictionary,682page •. $3.00 

li'H'C vuht'l1U'�, 1.,30} vaoeoJ• Electricity SimpJifled, ]58 
(1,1/.1'. IJtn:I' 4bu ilhu·;L'l'aVU)'w;. pages. . . . . .  $1.00 
A valuable Qlnd tndispensable ad.ctition to everu lilwa1'1/. 
Our Great Special Ofter.-We will send prepaid tbe above tlve volumes, ioandsomely hound tn hlue cloth, 

::��tg�e[nl�t�efh�'t��!�Oi�,C!�Sr{lei���l�f!(Oif��r.I���i 
Price of $:).00 for the complete set. 'l"be regular price of the five volumes is $7.00. 

.. 
THE  SCIENTIF IC AMER ICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A.  HOPKINS. 
12,500 HeceIpts. 708 Pages. 

This s p l e n d i d  
work contains a c a r e f u l  compilation of the most u s e f u l  Receipts and Replie!ol Jliven in the Notes and 
Queries of cO)'l'espondenst as �ubJisbed in the SCI
J!.:NTIJ<'IC AJ\lEHICAN during the past fifty yearsj t oge t h e r  with 
�:�Jllm;o���]� ba�e 
dilions. () v e l' 
1�.000 selected Hecelpt� are here collected; nearly every branch of the useful arts be· 
imr represented. It is by fa,· tbe most comprehensive volume of tbe 
kind ever placed before tbe public. 

Price $:) in cloth; rocco; postpaid. 
$6 In sbeep; $6.1)0 In ba If mo-

� 

Gas1 Gasolinet and 
Oil Vapor Engines. 

The Only  American Book on the S u bject. 

A book desillned for tbe __ -'!�"'!:�--"O:� 
Jleneral information of ev
eryone interested in this new 
an9. popular motive power 
and its adaptation to the in
creasing demand for a cbeap 
and easily managed motor 
requiring no Hcensed enei
neeI'. rl'he book treats of 
the theory and practice of 
Gas. Gasoline, and 011 En
gines. as designed. and man
u f a c t u r e d  ill the United 
States. It al�o co n t a i n s  
chapters on Horseless Ve
htC'les. Electric Lighting, 
Marine Propulsion. etc. 
By GARDNER D. HISCOX. M.E. 270 Handsome En,nav

inl!s. Large Octavo. 365 Pages. Price $2.:)0. 
IT Full descripf.i'm' circulars of alW'l!l' bookJi "viU be 11Uliled 

free 1(.pon application. 

MUN N  & CO . •  P u b l i s hers, 
361 BROADWAY N EW YORK. 

J c ieutific �lUttican. 
Suspending device, A.  H .  Geolfroy .. . . . . . . . . . . . . . . . .  r041.381 SWitch. See Tramway switch. 
Switcb operatin� mechanism. E. J. Stanley . . . . . . .  641.342 Tack. carpet. O. J. Hieltmilier . . . . . . . . . . . . . . . . . . . . . .  64J.:32t; 
'J 'alking luacbille. tJ. K. Cheney . . . . . . . . . . . . . . . . . . . .  641.578 Telepbone. A. A. Low .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.tili:l 

:f::I:ggg��:·10p�r·ai':I�.s7].l.ii. 'w'iiso'l' : : : : : : : : : : : : : : :  �!L'&1� 'l'elepbone lines. cOllnection counter foT', }t'. R. McHerty . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  641.400 Telephone .swit.chboard. 11'. B. Cook . . . . . . . . . . . . . . . .  641.;W;� 'l'erminal bead and junction box. combined, �'. B. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  641.;174 
Thermomete r. oven. I. .  Onemer . . . . . . . . . _ . . . . . . . . .  H41.2tlO 
'J'hermostati c re.culutor. \V. U. 'J'aylor . . . . . . . � . . . .  tj41.ti;;:> 'I'bi l l  coup1in� . •  1. .\Iealey . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.3UB 
'l'lJill coupling. antiratthlIJ!. J. Sykes . . . . . . . . . . . . . . 641.5tiU 
Ticket bold ilig and deJiverillJ! apparatu�. \V. H. Snownmn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  641.6;')1 'rire. C. \V. Hu ll t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. H • • •  641.515 
Tire. blcyde wheel. ,terguson &, Shedd . . . . .  h41,4tb 'l' lI'e tightener. J. I,. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  641.:t1,j 'J'il'es. air PUiliP for pneumatic. C. H. A ll lido l l . . . .  641.253 Tires, machille 1'01' torming inner t u bes 01 pneu-matic, E l l il lwHori & .\liller . . . . . . . . . . . . . . . . . . . . . . . 641,378 Tires.. manufactllring pneumatic. F. A. Seiber-

l ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.3.'!1 

�R�W . D R I V E R  
Witb Foul' Intercbangeable Blades of Ditferent 8izt>� . 

Hollow Brass Handle. A Handy Pocket '1'001. 
sent. prelmld. on rt't.,(·ln1, of ,5 ('('nb.. 

SMITH & W E SSON,  1 4  Stockbridge St. ,  SPR I N GFIELD,  MASS. 

C A N A U I A X  Fl JtJI wllnts control for Canada '" acceptable articles. DIXON & WI LLIS, Toronto. 

T U R B I N ES 
W- Send fo ,· Clr u lar "iU." 
JAS. LE FF� L & GO . S,'rhllrllell1. OblO, U_ 1;. A .  

:{:����������
i
:;f./�I����,

i
.'��: .�: .�' . .  I.

�
�l.�.

r
.��l�.� .. � : :  : : : : :  :dl:�� !.'.s 'rrack sanding npparatu�. C. \V. Sherburne . . . . . . . .  ti4I.a;� c..;,;t Traction wheel. J. I). Cullen . . . . . . . . . . . . . . . . . . . . . . .  Ij·tl.�j9 ' 'l'ramway Ct lutact hox. electric. E. Ronnet et al . . H41.2ti4 'l'ramway switcll. sllspentled. Rleichert & Pfaff4 enbach . . . . . . . . . . . . . . .  � . .  . . . . .  . . . . . . .  . . .  H4L261 Trap. See .Mou�e t J'ap. 

Tricycle. A. :\1. A llell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . li4l 426 
'l'rolley arrester. \\'. E. Carlile . . . . . . . . . . . . . . . . . . . . .  (i4.t.a;I 
�,'����: ���h(��ift�tll��':. ����1.1:�.1�1:: : :  � . : : � : : :  � : : : : : : :'. :;!l:��1 Truck frame. Cal'. I). B. Kennedy .. . . . . . . . . . . . . . . . . ti4l51� 'l'ruck or roller. \\' . .  \Ic(;utllligle . . . . . . . . . . . . . . . . . . . .  ti41.IiU2 Trunk lock, C. I). LOJ!an . .  . . .. . . . . . . . . . . . . . . . . . . . . .  ti41.458 
Truss. \V. H. Clo!>\c-l';rsoll. . . . . . . . . . . . . .  . . . . . . . . . .  H41.:1j� 
Truss. H. H .  ROhert� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�1.54j Tubes or pipes. device for bending special shapes 

01", C. H. �lcKibbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti41.235 TUlIIllJ! mechanism for stringed in�trumeJlts. tJ. Brauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.:{t)'l· Turbine. Clarke &, \Vat·burton . . . . . . . . . . . . . . . . . . . . . .  li41.024 

FOR STEREOPTICONS AND SL IDES 
Moving Picture Machines and Films, write Williallls, 
Brun')) & Earle, H2O Cbestnut ::-5t., PbUadelpbia, Pa. ealclum earb"la� n llI A(;I C A L  apparatus. scientific novelties, 

/.. etc. I l Iustrated catalog of parlor tricks free. - ompl to catulog with 00) ol1!!1:SVlng8 2Oc.. 

EXPORT COMPAN Y ,  
Mal"tinka & Co . .  Mtrs., 493 Sixth Ave., 'N. Y. 

C:�le�:d�e�:�A ���O���'R���N:W
O
Y���. Uij.�am\ltlilJ_ill� 

IUacbiuel"y, '1'0018, Patterns, l\lodeh;. 

�:;�:t!��t�:Cah���ia���� J�?���()J�� J�o�:.r.��f�29tj: I�:l:��¥ AIR We are makinJr und �elling tbe best Art '1'001 in use. Ap-
H�:s t��O��1si€!�)f d�I" I;��t�; MODELS & EXPER IMENTAL WORK .  Type settmg apparatus. A. A. Low . . . . . . . . . . . . . . . . .  641.;·nO Type set ting mechani�m • •  Johnson &, J�ow . . . . . . . . .  641.2'J8 'l'ypewl'lter key. I·: C 13oyntoll . . . . . . . . . . . . . . . . . . . . . .  ti41,ti35 Umbrella. self openillg. I i. H. Kessler, Jr . . . . . . . . .  ti4I.300 Valve. W. E. Ha<�kel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;;11.509 

\Talve, air brake interceptillg, (;. \V. Buclmlew . . .  .ti4I , 576 Valve. back pressure. C. A. CJ.. Storz . . . . . . . . .  . .  641.34;) Valve. stenoJ actuated. \\'. Vivi lUI . . .  . . . . . . . . .  ti41.:)tit 
Vebicle Clutch . motor, .... \ .  ,J. Marti l ! . . . . . . . . . . . . . . .  ti·n.::H4 '�ehicle driving' al ld steering mechanism. motor. 

Hildebrandt & �[cMullin . . . . . . . . . . . . . . . . . . . . . . . .  641.511 Vehicle. electrically propellea. Newman & J�ed-winka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.003 Vehicle, motor, C. W. Hunt . . . . . . . . . . . . . . . . . . . . . . . .  641 .514 
Vehicle. motor. A. J. MUl'tili . . . . . . . . . . . . . . . . . . . . . . . H41.:U3 VehicJes. system of electr ic circuits alld brakes for. K A. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6HAI2 Velocipede. J . .. \1. J-tyers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H41.5.13 Vessel protective l ining, (l. Lanzendoerfer .. . . . . . .  t� J .:{()4 Vessel. sailing. tJ. H. Perkms . . . . . . . . . . . . . . . . . . . . . . . 641.321 Vessels. instrument for recordimr course and speed o f, A. De Laski . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6t1.3!l6 Vise, bench. ,V. H. LilZht . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H41.4.;,)7 \\'agon box. dum�ing. (;. W. Merri l l .  . . . .. . . . . . . . . . 641.315 Wagon brake. B. 1. Davis . . . . . . . . . . . . . . . . . . . . . _ . . . • .  ti41.277 \Valloll standard. H.. M. 'l'hompson . . . . . . . . . . .. . . . . . 64l.H47 
\\'asbbellch and ironi llJ! board. co mbllled, A. C. 

\VakemRI1 . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiU.fitH 
\Ya�hillg uHLch ine, U. G. Lawrence . . . . . . . . . . . . . . . .  641.4,:;;) \Vashing Illachine. H. It. Smith . . . . . . . . . . . . . . . . . . . . .  641.556 "'atl:h. repeatillv-. ��. 1\n'l'es . . . . . . . . . . . . . . . . . . . . . . 641.47'H \Vater cl�et system. Laux & Vaul!han . . . . . . . . . . . .  &n.520 
\Vater heater and burner t herefor, W. G. Tay-

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f,41 656 \Yater beater and condenser, C. S. Kinney . . . . . . . .  641.591 
vVater heater attachment. W. G. Taylor . . . . . . . . . .  641.6:1/ Water h eater. electric, A. W. J�awton . . . . . . . . . . . . . . 641,:IDti 'Vater sterilizinJ! nnd condensinl! apparatus. J. H. McDonuld .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.:;:l-! Wheel. See Paddle wbeel. Polishing wheel. 'I'raction wheel. \Vheel and axle. A .  M. Allen . . . . . . . . . . . . . . . . . . . . . . . . 641.427 Winding machinery. yarn • .  1. O. Whyte . . . . . . . . . . .  H41,420 Window sbield. M. C. Read .. . . . . . . . . . . . . . . . . . . . . . . . fl.fl.:-l:!4 Wire splicing tool. H. C. AI·uold . . . . . . . . . . . . . . . . . . .  641.1>:'2 \Voven fabrics. machine for raising and dres�ing. 

C. Wood.. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.352 'Vrench. See Pipe wrench. Wrencb. S. S. Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.641 Wrench. W. '1'. Hatten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.451 Wrench. \V. Hinton . . • . . • , . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,292 

DESIGNS. 
Bottle. A. M. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :,2.\0:1 
Bottie or iar. C. C. Uul". . . . . . . . . . . . . . . . . . . • . . . . . . . .  32,\04 Cabinet.. kitchen. W. M. Henson . . . . . . . . . . . . . . . . . . . 32.115 Cbain link blank. F'. S. Weaver . . . . . . . . . . . . . . . . T O • • • •  :12.107 Display show case. J. tJ. Hutcbinsoll . . . . . . . . . . . . . . . .  32.114 Door stop base or frame, Russell &. FnV'or . . . . . . _ " .  32,lL� Engine motor frame. G. C. Beckwith .. . . . . . . . . . . . . . .  ;�2.110 
Hy(lrocarboll burner. 11.  i\lerkeJ . . . . . . . . . . . . .  :12.lJ5. ;12.106 Pia III) case. K Schllsbe) . . . . . . . . . . . . . . . . . . . . .  32,111 to 32.na Rug. J. Gately . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :12.117 

�ey�:�i��r.o¥·p�i,����'k: L:Sti·lisoil: : .  : : :  : : : :  : : : : : :  ��:\� 

T RADE MARKS. 

LABELS. 
.. Brenn rber� ned enl." ror wine, Jacob Brenner 
II  CI���flCldOWf���)�'hi '  i (i�Y 'jor' 'dress '�b'teid: CRn: 7,299 
., n�:I�lll�����,� f�Orn�I���!: 's�ii�' ignT" o'mp�ltiy:: : : �:� 
.. Reynolds' Petroleum Hn\r Ton1c." [or balr 1..onlc. 

'1' . .  Arm�lronv . . , . . . . • . . • • . . . . • . . • . .  : . . . . . . . .. . . .  7.302 t I  'V hlte Promium SOil»." ror :eoup. J. alec.bele . . . . . 7.&)1 

A Ill'inted copy of the specification and drawing of any patent in tlle foregoing- 1ist. or any patent in print issued since 186:�. will be furnisited from tllis office for 10 cents. In ordering please state the name and number of the patent desired. and remit to :\1unn &, Co., 361 Broadway. New York. Special rates will be given wbere a large number of copies are desired at one time. 
Canadian patents may now be obtained by the tn· ventors for auy of the inventions named in the fore going li�t. prOVided they are simple. at a cost of '40 each. (f complicated tbe cost will be a little more. For fuI1 instructions address Munn & Co., 361 Broadway. New York. Other foretJln patents may also be obtained. 

work alld save time fol' the 
Inventions develuped. Special Macbinery. 

E. ,' . Baillard, 106 Liberty I;t •• New York. 

��i���\:�� i'rr;,�. t�'I������lUan. I N V E N T ION S P E R  F E  CT E D. FOR � A I R  B R U S H  MFG.  C O . ,  I Accurate Model and Tool Work. Write for Circular. 

ART WORK 80 Nassau Street, PAR S E l l  & W E E D ,  1 29- 1 3 1  West 3 1st SI., New York. 
• Rockford, Ill., U. S. A. 

ci Brass Band 
fn .. trll_menu. Pru:m . (Jnlrorm!1< 
.& .fiiliop'pllc!. \\�rite for oa�loQ' .

. 
4% Illnstra 10"" FREEl It 11:; .... 1I1 u. 

!i,e and Instructions fot' PW H .. nd .. 
L Y O N  &. H E A L Y ,  

6 11  Ada .... lilt.. �lI1H."AG". 

50 YEARS '  
EXPER IENCE 

Anyolle �ellding a sketc� and descriptioll may qUlckly ascertaiu our oplIIion free whether an invention 18 probably patentable. Communications strictly contldential. Handbook on Patents sent free. Oldest agency for seCUring' paLents. Patents taken throuJ!h )hll!1i & Co. receive 
special notice. with()Ut charge. in the 

Sci�ntific .Rm�rican. 
:u���g,�o�e��yil��r��l�t�� j�����J: �i,���:.t $.�i�� year ; four montbs, $1. Sold by all newsdealers. 
MUNN & CO .

36 1 B roadway, New York 
Brancb Office. 6"25 F St .. Wasbing-ton, D. C. 

D. L . H OLD£N 
S 133& BtACH St. PHILIIDtLPHIA PA. 

REGEALEil lCE MACH INES 
S E E  fiRsT PA E: I[Nllfl( AME.RICAN Sf.PT. 2 . 119,.  

R U N S  ITS E LF Trips at al most R. R. y,. __ �_ speed wi���':t�re,:or:� 
attention for 80 

grow paying crops because they're 

fresh and alway. the be.t. For 

sale everywhere. Refnse substitutes. 

Stick to Ferry'. Seed. and prosper. 

1900 Seed Annual free. Write for It. 

D. M. FERRY & CO . •  Detroit. Mich. 

$ 3 D S g,nd usyouraddrosa a ay ure andwewillshowyou how to make $3 ada,. absolutely sure; we 
furnish the work and teach you free; you work ill the locality where you live. Send us your address and We wi!) explain the business fully; remember We guarantee a clear pro-

4���t3 iOlNeUFrxC\t�;:tN�r�'o�:b!�teh. s.�e, IfE�\iO}T.l��Co. 
YOU CAN MAKE. $ I OO.A WEE.t\ ! OWN YOUR OWN SHOW, C6MPLtTt OUTrlT-$IOO. 
UF£ MOTION F/�M.s c!I. MACHINE- S .  

GREAT PA5510N PLAY '" �OO OTHER S U B J E C T  Eo 
I L I.. U 's T f'I.  C.P.'_ I- O C. U C =- F" F:::t E.. E.. . LUBIN, LARG£ST MTR PHILADELPHIA P. A 

M E R ITOR I OUS I NV E N T I O N S  
Hnanced o r  ll8tcIIUI bOld outright. aplt,,1 (urlll.oC<! 
for ,Il00d f'D1. rprises nt i) )J r cent. tOCk companies 
tonned all(l indu utlnl dlroot()rs procured. 'l CIIIS nlld bondl' sold. \\re t ran8a :t. all hU81u on comllll�it.Jn 8lrlctly. No ... <lvall f ". p .�n'ER W IJ I'l'� EY, 100 Broadway . •  ew York. 

The 
WOOD�·��� 

A h Ig>: cllUj8 
luUng 

incu bator on a 
s m a l l s c a l e. 
Fifty e g g  c a· 

paclty. Heat, moisture and ventilation 
automatically and perfectly controlled. 

Price only 87. 
Send for the Wooden Hen Book ; mailed free, together with a book about the 

EXCELSIOR INCUBATOR, to those who 
name this paper. 

OEO. H. STAHL, Quincy, Illinois. 

LIFE PRODUCERS SUCCESSfUL INCUBATORS. 
L I FE P H E S E  H V E R S  

SUCCESSfUL BROODERS. 
Ilbouc thOrn in our HS-I:'g cat&. 

��;':;':;:���,�"f.��;, ��I�.!7�G � M�i::.'f: 

business it is only necessa.ry to to details and follow the 
:;:.�-: .. -::;:.::-.�.:..���\� Cfttte!''!!lth� 

to learo. all over the 
00 receipt of tOe. Quincy, Ills. 

Premium! 
Awarded to tbe PRA.IRIE STATE 
INCUBATOR. Guaranteed to operate in any climate. Send for catalogue. 

PRAIRIE STATE INCUHA'J'OH CO. HomE'r (·Uy,Pa. 

P O  U L TRY �A.c���,p��ust�����, �g��:;�; � tlial. 10 cents. Sample Ii'ree. r.4-page practical . 
poultry book free to Yearly subscri bel'S. Book aJone. lO cts. CataloQue of pou1try books free. 
POUl TRY ADVOCATE, Syracuse, N. Y .  _ _  

� T H E  HAR R I NGTON 8 KING PERFORAT I NG CO. t�� SCREENS �,�.:i\. P ERFORATED M ETALS OF EVERY DESCRIPTION FOR All U S E S  CI'1 I C�CrO ,.�d� OF ALL K I N O S  
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