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Marine lron Works. Chicago. Catalogue free. 
"' U. S." )'letal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge. Turner Brass ,.yorks. Chicago. 
\"ankee Notions. Waterbury Button Co., Waterb'y. Ct. 
Handle & Spoke l1chy. Ober LatheCo.,Chalrrin �'alls,O. 
Scbwaab Stamp & Seal Co., Milwaukee. Send for cat'g. 
FERRA CUTE Machine Co., Bridgeton. N. J. Full 

secret of the Bureau or can you publish the same under your list of Notes and Queries? A. The formula is, we presume, for obviou� reasoDs, 8. secret. 2. A second question I wish to ask is about the hardened pillte for covering battleships. Clln you inform your readers, 
through the same medium as above, how this plate is treated In the so.called" Harveyized "process? A. In the Harvey process the plate is placed in a furnace with only its face exposed. Carbonaceous material is then spread over the furnace, completely covering the face of the plate. After it has been .ubjected for a consid· erable length of time to a high temperature, during which the carbon penetrates the steel face, the plate is allowed to partly cool, after which the plate is uncovered and given an intense haroness by the application of cold water. 

hue of Presses. Dies an� other Sheet Metal Machinery. 
Easy Experim'ts of Organic Chemistry. Book by Prof. Appleton. 00 cents. Snow & F'arnham, Providence, R. 1. 
750 new and second hand iron working tools in stock, Garvin Machiue Company, Spring and Varick Streets, New York. 
How to make a small llas engine, with detati drawings See The,ModellEngineer foriNovember. 8c. Model Engi· neer, 12 Cortlandt, New York. 
Hub, spoke, wheel, bending. and handle machinery. Single machines or full equipmenLs. by tbe Dellance Machine Works, Dellance, Ohio, U. S. A. 

The celebrated" Hornsby-Akroyd" Patent Safety Oil �;ngine is built by the De La Vergne Refrigeratinl< Ma· cbine Company. Fott of East 138th Street, New York. 
Hearing restored by one who was deaf for thirty years. Send stamp for particulars. John Garmore, Department K, Hammond Building, CinCinnati. O. 
rrhe best book for electrICians and beginners in electriCity is .. Experimental Science." by Geo. M. Hopkins. By mail, $4. Munn & Co., publishers. 3 61 Broadway, N. Y. 
"T Send for new and compiete cataiogue of Scientillc and other Books for sale by Munn & Co., 361 Broadway New York. !tyee on application. 
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HINTS '1'0 CORRESPONDEN'rS. 

Names and A d dl'e88 must accompany alliette .. or no attention will be paid thereto. TliiB is for Oill information aud not for publication. 
Reference8 to former articles or answers should give date of paper and page or number of question. 
fn'luil'ies not answered in reasonable time should be repeated: correspondents will bear in mind that some answers requirc not a little research, and, though we endeavor to reply to all either by let tel or in this department. each must take his turn. 
B u!neo�� ���:::�to\�lirc::rU�rSh�C��t�o�:=�� house@ manufacturing or carrying the same. 
SI,eclat 'Vrltten Information on matters of personal rather than general interest cannot be expected without remuneration. 
Sclentilic American Supplement. referred to may be had at the office. Pnce 10 cents each. 
Boo k 8 referrert to promptly snpplied on receipt of price. 
lUI nel'ah, sent tor examination should be dietinctl� marked or labeled. 

(7534) J. T. asks: 1. Can a whist.le be 
heard a. we II in a fog on the sea as in clear weather? A. There is much more in this question than the mere presence or absence of fog. Nor can a whist!, be heard in clear weather equally well at all times. Botb in foggy an<l in clear weath�r there is a great difference in the loudness with which a sound is beard at the same dis· tance at one time and another. 2. Has there been any· 
thing done to overcome the difficulty, apart from the search lights? A. Sirens are used in thick weather, whose tones can be heard much farther t\lan lights of any sort can be seen. 3. What distance can an ordinary whistle I>c heard? A. The distances at which an ordi· nary steam whistle can be heard are valiously stated, for tbe reason that they vary very greatly. It is also tme tbat a whistle may not be heard at a certain distance, while at a greater distanee from it in tbe same directiun it is distinctly heard. For the whole subject of sound· Jess zones and the effect of fog, rain, snow, etc., upon soun<l, see Tyndall's "Sound," price $� by mail. 

(7535) E. W. K. writes: As a subscriber 

to your interesting paper, I would be glad to see in your columns the answers to these questions: 1. The 6 inch gUllS , like those of the .. New Orleans;' bave about the same penetration at the muzzle as our S-inch guns, and can ftre over six times as often. Are they six times as powerful weapons? A. The blow struck l>y an 8-inch gun has much greater energy than that delivered by the 6·inch gun; but the rapidity of tire of the 6·inch gun renders the total energy of the projectiles delivered by tbe 6-inch gun much greater in a given time. 2. Is it certain destruction to a ship to be torpedoed? A. No. The subdivision of the hull of a ship may contine the 
ftooding to certain portions of the hull, and prevent the . shIp from sinking. 3. Is tbe fact that the fire from guns cannot be directed to any particular part of an enemy's ship, except at short range, an argument in favor of light rapid·ftre guns? A. We think ilis, decidedly. The 8·lnch rapid·firer is an ideal weapon, able to penetrate heavy 
armor and capable of rapid fire. 4. How are the" Maine," 
u M18SDUri," and H Ohio" to be armE>d and armored? A. We shail shortly publish an illustrated description of these ships. 5. Are their guns to be as high powered as thoRe of the British .hips? A. Probably more so. 6. How is it that the Brown gun, in sending Its shots about one and a half times as fast as those of the 10·inch navy gun, develops over twice the energy? A. The energy, the weight remaining the same. varies a. the square of the velocity. The lO·inch navy gun, it should be reo membered, was designed a dozen years 1Ij!;0; the Brown gun is a modern weapon of more recent date. 

(7537) H. 1. W. writes: I have a pair of 
plano'convex lenses of 5 Inches dIameter, 36 inches focus, anda Beck �tintype lens, andl want to construct a lantern (for experimental purposes) like the one de· 
scribed on page 398, SC IENTIFIC AMERICAN, June 23, 1888, using acetylene gas as nn illuminant. 1 What al. terations will be necessary, if any, using the above men· tioned material? A. No alterations will be necessary, except such as will adapt the lantern to the long focus of your condenser lenses. The usual focal length of a con· denser for a lantern is 9 inches. Yours is 18 inches. You can arrange so as to move the lantern slide farther away from the condenser to a place where the cone of light is a little larger than the largest opening YOIl will have in a slide. No changes are made necessary becauee acetylene i. to be ueed. 2. Will the tintype lens have 
to have a rack and pinion for focusing? A. A rack and pinion iR not essential You can, in pJaca of these, mount yonr lens on a board 80 arranged as to slide to and fro. thus securing the range of motion needed to focus on a screen at various distances from the lantern. 3. How far apart should the plano.convex lenses be placed? A. Place the condenser lenses close to�ether. 4. Flat or 
curved sides together? A. The convex sides are to be toward each other. The plane sides are on the alIter sides of the condenser. 5. How far from the front of con
denser should the objective be placed? A. Determine the distance of the objective experimentally. It depends on its focal length and the distance of the screen. 6. How 
large a disk of light will 4� foot burnerR make, using acetylene, at a distance of SO, 35 or 40 feet? A. 'rhe size of the disk does not depend on the light used, but on the focal length of the objective, which you have not given. You can easily find this out for yourself when you get the lantern made. 7. Recommend book on photomi· 
crography, also on optical projection and optical Ian tern construction. A. We can recommend Clark's .. Practical Methods in Microacopy," price $1.75; Wright's" Optical Projection," price $2.25; and" The Magic Lantern," price $1 :You 'viii, however, find all you need, and much on other subjects in science, in Hopkins' .. Experimental SCience," price $4. 

TO INVENTORS. 
An experience of tlfty years. and the preparation of more than one hundred thousand applications for patents at bomeand abroad. enable us to understand th e laws and practice on both continents. and to possess unequaled facilities for procurtn� patents everywhere 

�lsI�r�;� gtu�t�fe�t���I�:��J Jg��Yl�:�o��a:i� ��� sons contemplating the securlllg of patents. either at home or abroad. are invited to write to this office for prices. which are low. in accordance with the times and our extensive facilities for conducting the business, Address MUNN & CO., office SC":NTIFIC A M ERICAN, 361 Broadwav. New York. 
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For which Letters Patent of the 
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DECEMBER 13, 1898, 
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lSee note at end of list about copies of these patents.] 
Acetanilid, makinl<, H. C. Fehrlin .......... .. .... 615,829 
1.�rJ:n��dasj%��ir�c �b�d!����.ll·iilaking· '8ui� 615,82 8  

fonic. H .  Boedeker.... .. ....................... 615,791 Agricultural implement, combination. J. A. Lytle 615,72 6 
Air pressure �ystem, alternating. \V. H. Barr ..... 615,6 6 8  Animal trap, W. C .  Hooker .......................... 615.B51 Asphalt cutter, G. Hardy .... ....................... 615,698 Automatic heater and sterilizer. A. G. Water-house. .. .. .. .. .. ...... .... .. . .. .. .. . .. .. .. ... ..... 615,932 Axle and adjustable sand band. vehicle, W. Z. Marsh .... . .... .. .................................. 615.86� Axle lubricator. G. W. Butler ....................... 615.801 Axle turning- macbIne. carriage. R. R. Spears ..... 6151919 Bag. See Punching bag. Bal<, W. T. Lane ....................... ............. 615.720 Basket, W. T. Lane .................................. 615,721 Battery. See Dilfusion battery. Bearing, ball, G. E. Mittlnger, Jr ................... 616.060 Bearing for electric motors. ball, J. M. Murpby .. 616.063 Bearing, roller, A. C. Brownell ...................... 615.67. Bearing, vehicle wheel, � ..... Day ......... ........... 615,� Bed, O. S. & W. S. F'oster ............................ 615,8il8 Bed, couch. E. R. Leighton....... ........ . . . .• . ... 615,994 Bed, foldinl<. �'. M. Archer .......................... 616,("8 Bed slat. J. W. Lowry ................................ 616.000 Bedbug exterminator, electrical, t'. M. Archer ... 616.049 lIedstead fasteninR". A. H. Switzer .................. 616.034 Reer or mineral water box. Laible &. Fredrick .... 615.860 
Bell clamp. bicycle, E. D. Rockwell ........ ...... 616.01;, Bicycle, I. F. Randolpb .............................. b15.901 Bicycle attacbment. E. F. Batcbelder ..... ........ 615.783 Bicycle brake. t'. E. B. Beaumont .................. 615.78 5  Bicycle carrier. t-. B. Shackelton ................... 615.7ii1i Bicycle, chainless, C. H. Thomas ................... 61.>,763 Bicyde frame. J. W. Wagner ..................... .. 615.763 Bicycle bandle bar. W. A. Marbacb ........ ....... 615.86 8 Bicycle handle bar band grip. G. T. Bowman ..... 615.700 Bicycle, land or water. R. Moller .................... 615.871 Ricycle lock, M. Badonl .............................. 616.051 
p; cycle steering lrear. A. Doyle ..................... 615.U61 Ilieycle support .• B. C. Leonard ...................... 615,995 Bicycle toe clip, H. J. Conde II ....................... 615.679 Bicycle tubular joint. R. Felsche ................... 615.976 Bill hook. H. D. Studabnker ......................... 615.921 
�i�':�fp"e�tI,I�t�gr��t��,.�: :.���::::: ::: ::::.::::: �g:� Boat, .ubmarine. R. Lincoln ........................ 615.8 6 6  Boats, construction and propulsion of. H. R. Shaw .............................................. 615. 757 Boiler. See Hot water boiler. Tubular boiler. Boiler check and blow·olf cock, combined, W. McIntosb .......................................... 615.881 Bolt clipper, P. Broadbooks ......................... 615.906 Book bolder and leaf turner, R. K. McDonald .... bl5.879 Boots. device for pulling olf felt. O. W. Morley ... 615,872 Bottle, J. C. Bean ...................................... 615.�51 Bottle, J. L. Burton .................................. 615,800 Bottle caps, art of and apparatus for introduc-inl< and securlnlr packlnlr in. P. Llndemeyr .... 615.725 Bottle, non·rellllable. J. H. McDonald .............. 615, 87 8 Bottle tray attachment, J. P. Robertson .......... 616. 013 
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9 and f'-inch Swing. New and Original Fea tures 
Sendfor Catalo![ue B. 

Seneca Falls Mfg. Company, 69 5 WatcrSt.,Seneca Falls,N.Y. 

AMERICAN P ATENT8. -AN INTER-e.ting and valuable table showing the number of patents 
���t�e��I�ef=ol't"e st\'�JI'n��n�Pggw�h�g\fee:�g: 31, lB94. Contained in SCIENTIFIC AMERICAN SUP
PLEMENT, No. 1002. Price 10 cents. To be bad at this omce and from all newsdealers. 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. (RAND DRILL CO.) 
Send jor CataLogue. 100 Broadway, New York. 

SAVEY2YOUR FUEL 
By ustng our (stove pipe) RADIATOR With its 120 Cross Tubes, 
ONE stove or furnace does the work of TWO. Drop postal for proofs trom promlnen t men. 

TO I NTRODUCE OUR RA DIATOR, 
where we have no active agent We will sell at wholesale price. Write at 
once. 

ROCHESTER RADIATOR COMPANY. 
8$ Furnace St., ROCHESTER, N. Y. 

LATHES 
FOR 

CUNSMITHS, TOOL 
MAKERS, EXPERI
MENTAL ANO REPAIR 
WORK. ETC. 

Send for Illus. Catalog. 

.. �I!�!���t!J� W. F. '" lno. Barnes Co. 
1999 Ruby Street, 

ROCKFORD, tLL. 

WOODWORKINI MACHINERY.� For Planlnlr Mills, Carpenters. Builders, Furniture, Chair� Vehicle, Wheel and Spoke Makers, eoo. 
a:.- CorresplJ'1l<unce Solicited. Illustrated 312-palre Catalogue free to manufacturers and foremen. 

THE ECAN CO. 327 to 347 West Front Street, 
CINCINNATI, OHIO. 

NE.W BINOCULAR. 
(The Trillder.) Small as an opera glass. More powerful tban the largest tleld glass. Send JOT Circulars. 

Q UEEN & CO. 
Optical a�nfc�c:t.' Inm-u-

1011 Chestnut Street. 
NEW YORK: 59 Fifth Ave. PHILADELPHIA. PA. 
The Forbes Patent Die. 

Stocks for Hand or Power. 
J t can be used as a power macbine in the shop or taken from the base and carried out as a band machine. 
lIT Send for Descriptive Catalogue. ", .. 

CURTIS & CURTIS,  No. 78 H. or P. Macblne 
6 Garden St., Bridgeport. Conn. Ranl<e�t04" R. H. 
BABBITT METALS.-SIX IMPORTANT formulas. SCIENTIFIC AMF:RICAN SUPPLEMENT 1 • \l3. 

r!�1�r�� C%�d fK�I8��".t�10!'uue' .lD & Co. and all news· 

7,000 Guns in Stock 
WE SELL GUNS of every repntable 
American and f oreign make, and 
give wholesale prices to everybody. 
We carry in stock 

Fishing Tickle and Sporting Goods 
amoun ting to a quarter of a million 
dollars. We can please the fancy of millionaires, or meet the demands 
of the poorest sportsman and an· 
gler. Write for prices, or ask us to 
send you our Sp orting Goods Cat· 
a10gue. We load and sell over 

1,000,000 Hand Loaded Shells a Year Ask us to send you our price c ard 
of band and machine loaded shells. 
'We bave 

The largest Gill Repair Shop in America 
We make guns, re-bore, re-stock, 
repair-in fact, alter a gun to suit 
tbe owner, and guarantee satisfac· 
tion. Write for prices. 

MONTGOMERY WARD" CO. 
Originators of lIlto 120 Michigan A'8. 
tn, Catalogue Bus11l�JJ cor. Madison St.1Chicaio 

MENTION THI8PuBLlCATIONWHENWBITING 

(7536) G. M. T. writes: 1. I notice ill 

your issue of October 29 of the SVIENTIFIC A>l1l:RICAN, under the article" Work of Naval Bureau of Ordnance," a statement to the effect that the Navy Department has adopted a smokeless powder made from soluhle nitrocellulose by the Bureau's formula. Ie the formula a BOI covering and corner staying machi.ne, Mor-gan & Jones ....... ......... ................... > ••• 616,062 OoOOOO�OOOOOO·�KKKH��OOO¢ 

© 1898 SCIENTIFIC AMERICAN, INC. 

��:�rg s�;:�c�n�' �':':"c';;ni;ect.ion: c: Vi: Feiii: 615,903 
ing .................................................. 615,827 

����t�'J:'������;y.�·. ��.':'���::::::': ::::: ::: ::: �U:� Brush, clotbes, L. �'rederltzl .  .•.. ..................• 615,839 Buffinlr and pOlishin� roll or to� E. Richardson. 615,006 
���:e��aB��n��'t'i.:;:,:. Aphot g����: ....... ... 616,006 
Button or stud. lL M. Larter ........................ 616.057 Cabinet. kitchen, H. G. IJa.v . .... ................. .. 615.684 Cabinet. kitchen. J. M. lxn, y .... .............. ...... 615,980 Calcium carbids. tr�ating. J. A. Deuther .......... 615.816 Calculating machine. W. lL Pike, Jr ............... 615,895 
8!��fla�����t�';x,� ���.'\3sborii:::::::::::::::: �l�:;� Car brake. G. W. Dickey ............................. 61;'.81� Car brake. A. J. O'Hara .............................. 615.739 
8:�' gg���ng�dJ�1!a:��lr��.����.�l .. "!:. :�:.�.�����:::: �l�:�� Car couplinlr, W. C. Shaw ............................ 515.916 
g� �g�gll�:: �';t<;J�rc':'fi'.o�t'peiie;.::::: : : :. :::: �IUi� Car fender, M. }'. FIeld .............................. 615.1177 Car, band, 111. B. Scbalfer ............................ 615.75 3 
g:� �'t�I�t��f". �n:;i��.I:d.�i.����.�: ... ::: .. :::::: ':.:: �l�'� 
g:�Sw�I��\:fcd I��lf n�r:��a�:�:aalo/�a��';,t;�W: 615.917 F. Richards ........ ....................... 615.9Of, 615,9()(, Carri.age and cradle, combined baby, L. Pavette .. 615,892 
8:��t:�.e ��� BrcY�i�ra���r:···············:······· 615,797 
Carving machine, H. Maries ........................ 616,002 Case. See Glove case. Show case. Centrifugal machine, continuous, T. Craney ...... 615,967 Chain, drive. J. Neil ........................... ...... 615,882 Chain, sprocket, C. J. Cook .......................... R15 R07 
gt!�':.r�I':!�W:r�����r�. �.�:���.'.�: .�: �.t.���:: �U':J Chin rest and modulator, combined, Harlan &. Mullin .............................................. 615.848 Churn, W. T. Burroughs ............................ 615,6 7 6  Clamp. See Bell clamp. Dental rubber dam 
clof��'.:'g;'Dlrer, W. P. Smltb ........................ m,918 Clothes line bolder, C. L. Kraber ......... ., ........ 61;'.8;) Cock, steam or water, R. Tbompson ................ 616.11l6 Coin freed apparatus, automatic, A. E. T. Dall· mer. . . .. .. .. .. .... .. ... .. . .. . .. . . .... .. .. ....... . .. 615.682 Coke oven, borizontal, A. Hussener et aL. ........ 615,70\1 Collar and cuff dampening apparatus. l4"', H. Har-riman . . . . . . . . . . . . . . . .. ............................ 615,98 3  Collar, pneumatic horse. J .  E. Richardson ...••.•. 615.747 Collar stulfer, horse. S. H. Randall .............. ... 613,746 Condenser, L. Schutte ............................... 615,914 Contents of vessels beneath the surface of liquid therein contained, device for keepinll, A. & 

A. Scbenck ........................................ 615,7 54 Conveyer. A. H. Richner ............................ 615,748 Cooker, feed. D. Ford ................................ 615.8:l6 Cooking utensil. M. �'. Brown ....................... 615,957 Cork extractor, W. A. Williamson .................. 615, �38 
cotR�c'l.�;':'.�Ck: .. ��.d. �.t��tc���:. ���bI�.��:. �'.�: 615,007 
cou.r�nfcou��rniar coupling. Pipe coupling. 
Course indicator. great circle. S. R. Kirby ......... 615.fl:rij Crane. A. 'l'bomlinson ...... ................. .. ....... 615Jfl-4 Cue rack, J. Dockstader.... . .. . .. . . .. ... .... ... . .... 61;';$21 Cultivator frame. M. & C. Zollner .................. 6I5,';';";-} Current generator, alternatlnJl, C. S. Bradler ..... 615,952 Current motors. controlling alternatinll. C. S. Bradler ............. .............................. 615,953 Currents. changin£ period and phase of alternat-inlr, C. S. Bradley ......... .. . . ....... ........... 615,954 Curtain pole and sbade bracket, J. Powell ........ 615,898 Cutter. See Asphalt cutter. Cutter, C. K. Hostetter .............................. 615.988 Cycle drivinR" back, E. B. Killen .................... 615,715 Dental rubber dam clamp, adjustable, A. S. Cooper ............................................. 615.808 D�sk and seat, combined. A. D. Linn .............. 615.867 Dllfusion battery, J. Perichon . .................... 615,89.1 Dlsinfectinl< apparatus. P. Kirscheu ............... 615, 858 
E�g��t���J�H�r�J!IL::::: :::: :  :'.: :'.::::.:: ::::: m�:+� Door hanger. R. B. Browne .......................... 610,674 Drill. See Grain drill. Drilling macbine. percussive, p, J. Ollie ........... G15.88i Dyers' use. oxidizing device for. O. Rothe ........ 616.018 �gtester. G. W. Preston ........................... 615,899 Ele ctric machine. dynamo, W. M. Mordey, 615.731, 61;'.732 Electric motor. J. L. Thoma ........................ fi16,035 Electrical cables, manufacturing. S. Z. De }'er-ranti.... . .... .. .. .. .. .. . . ... ... . ................... 615.691 Ele������lu;rr�r��.t§l.n'Jg�'i. •. .  ��t�Od .. �f .. ��� 615.673 Electroplatin'g apparatus, J. E. & H. E. Hartley .. 615.6 99 Elevator and wag-on dump. combination. F. Gabm .............................................. 615.6ll4 Embossing rolier. J. Hofmeler ...................... 615,700 En���ar�ee�!���� P§�::���:i�:.e� Gas engine. 
Engines, cooling means for explosive, G. C. Bracklow ................ '.' ........................ 615.672 
��������lr ':.:'c'l.r�!�n{ ��W���rgo�;�.��.i���: :: :: m:�'if 1£:xtractor. See Cork extractor. Fabric. See Plaited fabric. FabrIC handling apparatus, H. K. Parry ........... 615.00 Fastener socket member, separable, G. E. Adams 61a,JJ6 Faucet, G. T. Wilson................................ 615.�:l9 Faucet for drawin� beer. etc., J. W. Zimmerman mr..I';. Faucet for washbowls. W. C. Humphreys ......... 61!'d�r)2 li'eed water beater and purifier, C. E. Ferreira ... , 615$10 Fence machine. wire. P. M. Mlsbler ................ 61.r,.�:(t Fence. portable, Young & Cable ... ... " ............ 615.!1�:{ Fence post anchor. H. G. Thomson .. .... . ....... 61ti.n:�R Fence stay. wire, E. W. Cornell ..................... mfLllf;: Fence, transportable. A. Mauser ................... 61fl.':"· 
�:���: �![vee:w����eU:Biooii:;ej.:::::::::::: ::::: �l�:;:. 
�1��:!'ind8��01:;. fc�����e�.ir-&.J��eJ��g��t ...... 61;1. !Hl }'ilter. siphon carbon faucet. P. Stone .............. {jll.jJI;�-. Inrealarm indicator. L. Le Baron ............... ... (ilb.7:>;' Fire escape, W. H. Logan .................... 615.998, 615.!l!1.l Fire extinguisher, automatic. W. S. Langford .... 61G,05H Fire to and from rooms, means of hindering spread of. C. C. Gilman ........ .................. m5.G.<Xi Fireplace fender. L. P. I�gg .. ...................... 615.81il Fireproof door. sbutter, etc., D. H. Ferguson ..... 616.0tj(j 
����1n':�:�h�n����il.

A
w�ni[O?�����.::::::::::: �lg:��g .'urnace, II. E. Janes ........ ....................... 615.710 E'urnaces, etc .• self dumping machine for blast. F. O. Miller. . ..................................... 615.,00 Fuse. time. Tirot & Guyot ........................... 616.039 Game apparatus. M. D. Dexter ......... ............ 615.818 Gas burner for stoves or beaters, M. K. Newton .. 615.7 37 Gas englne, A. A. Vansickle ........................ 615.766 Gas engine. explosive. Mudlehner & Hamilton ... 611:>'059 Gas fienerator. acetylene. E. P. Gardner .......... tiJ5J179 

g::. ��i��·dPgfe��a��p�ra�:;sapfor 'man\iiactur� 615,717 
Inl<, V. B. I�ewes .......................... ....... 615,996 GasB�i?eC:��.��. ���. ��������� .��� .. �:.���.����:. �'. 615,997 Gate. See Railway gate. 

�:��:�. �;'�s�rge.�.::::: :::::::::. :::::::: :::::::: :::: �l�:�� 
g::;';:i�:#.·J:�i.t���e8:.:::::::::::::::::::::::::: �l�:� Generator. See Current generator. Gas genera· tor. 
�l:::' m��Td�W;tl.' ll��:iner . . . . . ...•..... . . . . . . . . . .  615.910 Globe holder. }<'.1I1. Greenup ................. " ...... 615,845 
g�':.T� ���e�}�g����ls: ·i!:·:iiennis:::::::::::.:: ::: �:N� 
g�::� ���it i>�rt�:I��"W: ·il:·Leonai-d.:: :::: ::::::: gR�� Grinding mill, J. W. Cunningham .................. 615.511 Grubbinll machine. W. C. j('. Zimmerman .......... 615,!)"5 Gudgeons to roilers. machine for applying. G. 

W. Packer ......................................... 615,868 Guns, ejecting device for breakdown, W. H. 
GutPsatriegF��\ 'oIlshipboard: iipparatus' for' 'run� 615.958 
Gut�e';'I<io�,�,���Mt�6'g:�alrli;;Y:::::::::·::::::::: �:�;[� Hanjler. See Clothes hanger. Door hanger. Picture hanger. Harrow. disk, M. W. Kouns ......................... 61n.718 Harvester. grain. J. �'. Steward ..................... 61$; 02!l Hat. fur or Wool. Zerffi & RiedeL .................. 615 �lj4 Hay rackfor farm wagons, S. H. Plomberg .... .. 6l1'.Ii�' Bay rake. J. W. Latimer ............................ 615.72'1 Headlilrbt. electric arc. W. G, W I1genhais ......... 615,\I�; Heater. See Automatic beater. fi·eed water beater. Heel trimming macblne, A. McDowell ............ 615.880 Hides or skins. liquid comp08 ition of matter for treatinR". H. Holmes .............................. 615.�05 Hinge. A. C. Escbweiler ............................. 615.6!:O Hook. See Bill hook. Snap book. Hot water boiler or tank. J. H. Stone .............. 616.O:lO Hub for vebicle wheels. pneumatic, E. C. Smith .. 615.759 Hysteresis meter. J. L. W. Gill ...................... 615.b"95 Indicator. See Course indicator. Fire alarm indicator. Loom stop indicator. InsectiClde solutions. apparatus for spraying, M. 

B. Drinkwalter ..... .........................••..•• 61!J,963 
(Continued on paue 1.14) 
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Insulator for electric conducton. vacuum. J. A. Poche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.896 
l�J�r�:l ���hb�:�i3� \:t.°j��rfs·o���.l�i.��::: : : : : : ,,::: �l�:m Jack. See Liftin", jack. Joint. See Bicycle tubular joint. Pipe Joint. Steam joint. 

Honaag Suggestlons '� .:I f � ,� �\�:�;:�\� 

MIETZ & WEISS EDUCATIONE�:�:'I� K E R 0 S E N E "Itlona t�OUllh 
�::��"!"�:! BY M A I L 

MAG I C  
Stage I l lusions and Scientific Diversions, 

Including Trick Photography. 
By A. A. HOPKINS. 

1fe�r�:�t���r.e¥. ���'IM;:��� ?�d�i�:: : : : : : : : : : : 3l�J� Lamp burner cblmney bolder. pfeifer & Mayer . .  616.007 Lamp. electric. W. S. Doe . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,j.� Last for shoes and standard for supporting same, 
F . . 1. Hruza . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.989 Laundried articles, machine fOrSJDootbing edges of. �'. K �·ay . . . . . . . . . .  " "  . . . . . . . . . . . . . . . . . . . . . . .  615.!r.5 Laundry dampenill/l device. F. E. ICay . . . . . . . . . . . . .  615.9i4 Lawn sprinkler, II', Strub! . "  . . . . . . . . . . . . . . . . . . .  , . . . .  616.032 

tfr����r �:!V��&.:..�cft}�:r.w. H. Weston ... . . . . . . .  615,1J35 
Lifting jack. J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.809 

�;�. � r �' .. q , .  
-.... ' .  ���:�? 

ENGINE. 
The most economical power 
��W.7t,Ye.AJ'!i��Tib ���� kerosene. Perfectly automatic. Patented 1897. U. ::l. and European countriea. 
128-132 Mott St., New York. 

• ••••••••••••••••••••••••••• 
lJ68 pall'es. '420 illustrations. Price, $2.�0. tt��'::'ol���: �: f.au.:,, : : : : : : : : : : : : : : : : : : : : : : : : : . : : : :  �IH� : Starrett's Combination Bevel : 

• for laYlnfb ou� work. measuring or • 
olJ��d ';��n�a�ft�:�sa�g ���\��eo��ri�����g �{������: j: U','Adatbs: : : :  ��g:rf.i it 1s one of the most at- Lock. See Bicycle lock. tractive boliday boola! of Lock. A. �L Ormond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.881\ tbe year. The lIlu.ions Locking clasp. N. S.  Emert . . . . . . . . . . . . . . . . . . . . . . . . . .  b'l5.826 arp. illustraten by the Locomotive engine lubricating apparatus, I�. biJlbe8t dass of engrav- Kaczander . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  615,993 togs, and the exposes of Loom stop indicator, W. G. Katon . . . . . .. . . . . . . . . . . .  616.055 the tri¥k8 rr}eea.iDb magy t���c�t��:u�:e1�j�\����'a�'r�ortbrop . . . . . . . . 616.004 
����tidi��t��rs thetm� Mail pouch fafo\tener. Mundbenk & Christian .. . . . .  61b.876 
:i!��8. ill·��rJl�:�inftrel�lt: �:�!��i�:�ap��a�·s �o;v J�!:ineries: . c: . iri: :ienks �l�:�t� tng. B W 0 r d .. SWallOWiDJZ'i Mechanical motor. G. P. Albright . . . . . . . . . . . . . . . . . .  61':',948 
�e�t:V��u���{en� ���, �fJ��r·se�e��i3i�e:�WJ�Wi�dmill. 

• • oW1
M

f
e 
a;::�� d:�T.?4 • • 

.,rlce in. long. Catalogue • 
• '2.00. �g::,w:��ba¥:�� : • 112 pages. tn.. The . • L. S. Slarren Co • • 
� Box 13, Athol, Mass. • •••••••••••••••••••••••••••• 

This tJeats Wind. Steam. or Horee Pow€r. We ot1er the 
WEBSTER 2>ii aclual horse power 

GAS ENGINE automata, curious toys. MOUld. See Glass mould. 
r�:kt����dP�bO;Ot::j�: 1\lO\Y�n ���o�le���1.����[in�r�;.rnal combus- for Sl�O, les� 10'1- discollnt for cash. 
tion of moving pboto- Motor, Goodner & ('hritton .. . . . . . . . . . . . . . . . . . . . . . . . .  61.-),844 :fu�':S��:t�e:i�tan!t��I�::��s o,u�M gscrraPbeds aarnedaillnuw.etllratdeed-. Mower. lawn, M. N. Cormack .. . . . . . . . . . . . . . . . . . . . . . . 615.680 therefore WeCRn make tbe_pOce 80 
ma��ng a hand�ume VOl- ��:t� ��lfs��e:=fl';:iar;::l�

bi�sl�r�in�'n��,V��X:!::- 6
15,

765 ed for sbioment, weillbt sOO poUnd� 
urne. It is t ast e f u l l y  ism for driving. F. W. Hedgeland . . . . . . . . . . . . . . 61a,sao :���:lf�����.r41���no�rs:�6°w�r�ri .. printed and bounU. Necktie. C. W. '1'. DaVIes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,SIa IT IVriujor Specwl Catat�'e. Acknowledged by (be Newspaper holder. C. H. Hastings . . . . . . . . . . . . . . . . .  615.849 �-
profes slon to he the ��'J����;,�e�·c�fcAli��g· dev'lce' for: i);;wsoi{ ' &; 615.877 C°:i8_b 0J:y �:r��t� 5J�wS�or�H���G O 

STANDARD WORK ON MAGIC ore�
ue��

aa�i;arat;,:8·io;.·ireatlng: ·T·:cr,;;,ey:::: :: mg:� EVERY FARMER Intere.ted In Ensilage 

I 
PackaJ<e for boldinJ< lIquor. G. H. Ricke . . . . . . . . . . .  616.012 .bould Investigate I.be IB'"' Circular of Contents and sample PackaJ<e. sealed. W. B. Thomson . . . . . . . . . . . . . . . . . . .  616.0H7 CALDWELL CYPRESS S ilOS illustrations free upon request. PackIng rmli!'. J. S. Rawortb . . . . . . . . . . . . . . . . . . . . . . . . .  615.902 • 

'" Pad. See Sboulder pad. . .  _ TLey last a lifetime. 1!Iustratui Catatwue Fre� . • "'.'" Pamt. C. E. Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �H�.04 ,  W. E .  CALDWELL CO. 
1 8 9 8  E 0 I T I O N. Pamt a!!,ltator. C. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  �1�.'I5� \ 21" E. Main St., Loni8vihe, Ky. 

�:g�� �g:t�ri'�d;,rac':ir;!; �t�'limeni:W:H:Wai: 61,.736 

EX PER 1M E NT A L SCI ENe E PaptI,;.°'!mi,'; •• iy·,ii ·ma·cbii,e.; automaiic".iOi; at: b'l5.92
9 

, 
THE IMPROVED 

tacbment for. J. A. Prince . . . . . . . . . . . . . . . . . . . . .  615,900 MARl  NE E N II N E 
20th 

By GEO. M .  HOPKINS. 
Edition Revised and Enlarged. 

9 1 4 Pages, 820 i l lustrations. 

PaPJ�rJ��e:;k:r����.i�: .��.�:�. ������.t.l.��. �:�i.�:: 615.889 We are the oldest builders and 
Paper feeding machine sheet aeparatinll device, Wnd���t�e O����i�::' O��p��; 
pap!;/'f:JI��t':iiacii;ni; 'sbeei' i,ej,iirator: 'T: C: til6,04H leas space and weigb. less for Its 

Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.817 �Oa��� �:ri\e�ede:��,!-� Price $4.00 in cloth ; $ 5 ,00 in half morocco. postpaid Paper vessel. W. M. Kinnard . . . . . . . . . . . . . . . . . . . . . . .  615.716 ever power I. required. Pavement. reusin"old aspbalt. J. B. Robbins . . . . 616.014 Eitber stationary or ma-T HIS is a book full 
of interest and value 
for 'r e a c h e r s .  Stu
dents. and 0 t h e  rs 
who desire t o  impart 
or obtain a practical 
. kllowledge of Phys
ics. This s p l e n d i d  
work gives young 
and old something 
worthy of thoul{bt. 
It has i n fl u e n c e d  
thousands 0 t men in 
the choice of a career. 
It will give anyone, 
young or old, infor
mation that will en· 
able hi'tl to 
hend the great 
provements of the 
day. It f u r n is h e s  
suggestions for hours o f  instructive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents. 

Pavd�����:lSr'��.��. ��� .���.�l���. �.������t . .  �: 616,001 rine. �o fire, no beat, no 
Pharmaceutical compound. A. Elcben"run . . . . . . .  615.9;0 :�ro:eeq' u��d�c'i;��feng\or Mnt-. Pharmaceutical compound u.nd making same, A. ....... 
Pbo�ig��tli-��i'iiiderc"binei: E: .u:Kiil .. ey: : : : : : :  gfg:� SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 
Photograpbic developer and process of develop- .. NEW STANDAR D "  BATTERIES • 
PiJ��e ����sf�j':Br;,(;e : :  : : ::: : : : : :: :: :: :: : : :: : :  glN� Adopted as "Standard" by U. S. Gov't. 
�r�fr�u���'i-� ��c�ITJ�';;l�:.�: .�:.�?��::::' .. :::: %Rl?� .pl::!.tIt;?o�'Me:tfct,y e1��!;�tu:,t'N'�tSfu'i-� Pin bolder. A. E. Ormond . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.885 I!ery. Ga. En�ne Lifting. Ga.ollne Launches 
�\g� jgi':ft�W: t-�;c'����.��.� : : : : : : : : : :  : : :: :: : : : : :  �i�:� l'elelt'£e�ip��ediic��I\\r�1iTl.and 

�l�ft:;ri�g�jc�·. IT.'ii�icbi;r.::: : : : : : : : : : : : : : :: · : : : : g�g:rs� b;;;�' �fS��\ ��rt:f�t';,::. '2
��:eiio�i'i'i!, 

Planter. corn. J. F. Amos. Jr . . . . . . . . . . . . . . . . . . . . . . . .  615.949 Manufacturer. 259J1I Greenwicb St, New York. 
Plantl'r. corn. G. C. �·Iagg . . . . . . . . . . . . . . . . . . . . . . .. . . .  615.83.'; Planter. tobacco, W. Pret8man. . . . . . . . . . . . . . .. . . . . .  610'),74-4 Plow. billside or rever.lble. I!:. C. Robin.on .. . . . . .  615,908 . Plow or cultivator standard and coupling, F. D. 
Plu::'''t,���ri: 'B'al,ier : : : : :  : : : : : : : : : :::: : : : : : : : :::: :: : : : gl�:�� Press. See Printing press. Press. S. J. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.7fi9 
��:�n�� �r:;�:rc�'i.ug;le�·.�·. �.�:.���:: : : : : : : : : : : :  �t�:� 
������t�::��o\"'I\��n£rl�r.I��1l':a.Rer�t��: : : : : : :  g}��§r 

..... ............ pulf6Ks��1�*�nJiI�6����.��.1�.�. �.��? �.� .��.����: 615.8&'1 
T H E  SCIENTIFIC AMER ICAN ���g:�: �J',f,�t:}�sj,J;;u��t?g.eh:smitti: : : : : : : :  �l�:m 

� � Pump •• automatic relief vl\lve for. W. P. Dallett. 615.812 y�lo�� II � Or Re I�t: Hate & � I Puncb. pocket check. J. H. Burton . . . . . . . . . . . . . . . . .  615.fi77 � 8 ' fI n �r'8f1 Puncbing ba!!,. R. W. Hess . . . . . . . . . . . . . . . . . . . . . . . . . .  615.700 
WIi. , i i6� .lii �ft':.al:o(�.\�as��na�'1. lf.C�aylor . . . . . . . . . . . . . .  615.762 

1 2,500 RECEI PTS. 708 PAGES. �:n::� g:a':'.;.Ta�oi�i��� . .  iiem·aril;n·& .. paite: b'l5,681 

Price, $ 5 .00 In Ciolfi ; $6.00 I n  Sheep ; $6.60 . I nuude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.787 I n Railway 8YStem, H S. Halford . . . . . . . . . . . . . . . .. . . . .  61�,!lf;2 
Half Morocco. Postpaid. I Railway tie. A. W. T aft ... . . . . . . . . . . .. . . . . . . . . . . . . . . . 61�.923 

T,��� h���\! I �:ll::� U�:8���I!\�·II�I�eit::':.::·:.: :·:.:::: �ig:lill 
b"')\l On the mil r-

Rake. See Hay rake. 
ket for lIe.tI'll' ��}I�:eo:aT��."G�t��n;'in�nB:.����.��::::: : : : : : : : :  �n:� 
�ix years. an(1 Rellistering device, J. Alexander . . . . . . . . . . . . . . . . . . 615,779 
the ·Ierlllmd lor it m�:' (1:�' �:lkin� rlni< . . .  · . . . . . .  · �· . . . . . . . . . . . . . . . 615.840 

: 'I:��fw�l�e
l!'�'iI�� Roller. See Embo.sln!!' roller. 

tiOllS have been �gr:r�r!�gt;,�·J.>\l':c�ft�.��.�I : : : : : : : : : : : : : : : : : : : : : :  �l�:� 
c.��� !,o�;k may I �g�:�� �����: r:i'r.�:;:��e;::::::::::::::::::::::: 3R:Jt 
be regarded liS ' Roundabout. C. Vollmer. . . . . . .  . . . . . . . . . . . . . . . . . . . .  616.041 
the product of Rubber cement tank, S. Ro .. . . . . . . . . . . . . . . . . . . . . . . .  616.016 
the studies and i RU�������.S�i:g���ng� w.ml"��r;.�do� . .  ���{ 615.8& 
p r l\ c t i c a l  ex- . Sample bolder for boxes. drawer •• etc. N. M. 

S2 A MONTH f''\)'8 for & College Education atBome. 
G,cOO Students and Graduates. 

Ctrcular FREE. State •• bJect you wllih to IIIt •• 7_ 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 94:!, Scranton, Pat 

JEWELRY and ENGRAVING. 
Address PARSONS' INSTITUTE, Horologlcal Dept •• 

Brad ley Polytech nic I nstitute. PEORIA, ILL. 

B Ll'!icJE��IPI!J.CfbLu!�n�truU·n� Nit:ht courfle. #50. Day course, ,60. Students received for Special Instruction at any time. Louis D. Bliss, Prin . •  7 1 1 1 4th St.. Ylasl1lngton. D.C. 
---��� 

-AND-
CUTTING-OFF MACHIN ES 
Both Hand and Power. Sizes 1 to 6 inches. Water. Ga. and Steam FIt-

ll'1';:'� '{gl��"a-�I�;;'�C�;J'M!'. 
universal/ly acknowledl}ed w b e  
THE BEST. ur Send/orcatalog. 
THE ARMSTRONG MFG. CO. 

Brldll'eporl, Conn. 

PEP SALT 

IDdlgestioD has DO terron for him ! 
That .alt-sbaker I. ruled witb Pepsalt. 
It'cures and prevents Indigestion. 

P E P SAL T Is the best ot table •. alt. Into 
every gram of wbich 18 incor

porated digestive substances natura) to the stomach. 
. Fill your .alt-cellar wltb PEPSALT and u.e It In 
I place of .alt at your meals. if you have Indlgpstion, 
your !\tomacb does not supply the necessary amount of 

I tbe dl.solving or dl"e.t1ve Juices. PEPSALT taken 
In place of .alt at your meal. makes ,wod Lbl. de1lclency. 

I as you take with every mouthful of your food a similar 
.ubstance to tbat whlcb I. required and at tbe rI!!,bt 
time, and your Indigestion Is a tblng of tbe pa.t. Send 
for .ample in .alt· sbaker bottle and try It. PrIce 21) 
cents, pOitpald. 

THE VAUPEL SAMARITAN CO. �gr!�rC�h�;"fs�� san�r,!��":r���I :·aiipiiiai;; .. 'for ' "iean;;;,,' or' ""j,: 615.'\!5 
and workers in aratin!!,. C. S. BArnett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61.'>.607 
all parts of the Saob. combined sl\<Ihl!!' aud swm"lng. R. Adams .. 615.777 
world; the infor- �:�e i::�����: i:: �: ���t,:'ni .. :. :: : : : : : : : :·. : : : : : : : : : : :  m:� mation &riven be.. Sasbes, meane for fRstening panes of gl&88 in 

SimpltX Cimt RtcOrdtr. P EPSAL T C U��ihe�tfND' Cleyeland, OhIo. 

So named because it is simple in con- I ing of the high- window, F. Sagebiel.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.7:.<1 
est value,arrang- Saw. cross CUI .• J. H. Carse . . . . . . . . . . . . . . . . . . . . . . . . . .  615.805 
ed and condensed Saw guard. G. A. Fi.her . . . . . . . . . . . . . . . . . . ... . . . . . . . .  615.83:1 
in concise form, Saw set. R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,798 
convenient for ready use. Almust. ('very lll(jUI l'y Saw setting machlnp. W. Clark . . . . . . . . . . . . . . . . . . . . . 615,\1601 
that can be thought of, relatinl{ to formuhe useLi Saw tables. automatic stop gage for cut. olr. S. S. 
in the various manufacturing industries, will here scaf��:,';:�inii dev'ice: w: �i·.'R.;e"i::::: : : : : : : : : : : : :  �l�:b16 
be found answered. Scale • •  mall. M. G. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . .  615.\137 
ol�g��;t�� :i11 e���grg \'ti:I���k a��c�r���� �g:���n�o;���;..ftu�: li.ui��[�lciie::: : :::::::::::: 3Ig:9�� 
is of practical value in their respective callin!!'s. ��:Ltr��el!pci'��e�i.E. Stanford . . . . . . . . . . . . . . . . . . . .  616.()2;) 
Those who are in search of independent business Separator. See Wheat separator. or employment, relating- to the home ml\nufacture Sew' mach ne J A Sanfo d b15 752 of salable articles, will find in it bundreds of most Sewl�f macblne'binding atu!'chmeiii: J: ii·.· Ciark 615:678 
excellent suggestions. �::i�: �:�t:�:s,c:rtJ>.�ia':�i:���e�?o��1'.·j: 615,Y36 � Send for deseriptive circular. 

sb,,�:;��� .. .  boe .. .  Fo8ter ;niiii';':::: : : :: : : : : ::::::::: �R� 

struction, simple in operation and simple PREVENTS INDIIESTION 
of record. Saves maximum of time with • • 
minimum of labor. Registers by the push PrlOt Yo Own Circulars 
of a button-:noth�ng mor�. One hundred ��,In::. c�ret d;g� 
men can regIster ill one nnnute an one Re- boy combine busine.s 

d with amu.ement and cor er. Adapted to large or small con- print them for you. 
cerns. No keys, checks, cards, tape or ink- Bg�et�d!�de:e":{':il�� 
ribbon. For simplicity, compactness, dur- bus!I1P.' men. A full 
b'l't d . k . . b I lIneot band and sel f-a l l y an qUlC regIstratIon a so utely inking prlntlnll pre.sC8 

without rivals. ���11'!.':� aIVrf�t�� catalogue. J. F. W. Dorman Co., 121 E. F .... yette St., Baltlmor6. 
FuU ducription .ffYl' the asking. ASK NOW. 
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