
$citutific' �Ultticau. [JUNE 12, 1880. 
Hay rake. hor.e,.r. B. Witter •..•.. . .. . . . . .. .. . .. . .  227,604 Triturating and mixing apparatu •• J. Tregurtha .. 221,895 1 XX COT (not pahited, White Duck) $2. Indigo,manufacture of artificial, A. Baeyer . ..... 227,470 I Triturating machine, I. Davl . ............. .. .... . 227.498 , 

lOFFICIAL.1 

INDEX OF INVENTIONS Induction cOil, F. A. Klemm .... ......... .. .. 227,Mil Truck, hand. B t:olvin .............. ......... .. . ... 22M89 

}'OR WHICH 
In.ulating and protecting telegraphic conductor., I Tug, hame, S. R. Copeland ..... ............ .. .. 227,490 M. M. & R. P. Manly... ........ ......... . .. 227,371 : Valve. lifter, automatic, H. Tuttle ....... .. . ...... . 227,61)0 : In.ulating telegraph wire., coating metal., cover- 1 Vehicle brake, J. II. Colfman. . .. ............... 22183/1 

Letters Patent oC the United States were 
Ing roofs, and for other purpo.e., compo.ition I Vehicle, .ide bar, De Gru.h & Wroath .••.• , . •. . •  227,499 I fOf, E. Everhart .. . .......... ......... _ . . • . . •  227,352' Vehic'le spring, P. C. Freese •..•. . u ••• � ••••• ••• 227,512 \ 

Granted In the Week Endlnl:' Ironing board, G. W. King .. ....... ...... ......... 227,363 Vehicle wheel, J. C. Turnbull . . . ....... .. .... . _ • 227,458 

May 11, 1880, Jetties. con.truction of, S E. Hughe ... . . .... . .. 227,531 Ventilator, W. S. Sayer .... . . . , .. , ...... , .. .... 227,586' Make. a perfect bed. No mattress or pillows re quired. Jewelry, Imitation ofmo.aic for, F. E Meyer . .  227,377. ViM, II E. Dennett ... ................ . .. .... ..... 227.351: :'jtfl�:�rr�i�h���::l��'0�so�e�:dtf:,��a��ryasS�lia2:s��ll� DA E Ladder and' ironing board, combined step, M. I Vinegar, apparatuB for making, V. Michaelis •. . . .  227,5M ing. Jt is just the thing for hotels. offices, cottages, camp-A�D EACH BEARING THAT T •• Campbell . . ............ ......... 
,
' . ...... '" 227,346 I VI.e, W. Riley.... ....... . ' ....... ...... .... .... 227,582 1P���I�,ft.p:.rg:r�'r�enhg��'e.'����e�%J��rl���lli:���h'lf-lThose marked (r) are rei •• ued patent •. ] Lamp and lantern burner, G . .A.. BeIdler..... . ... 227,(74 . Wardrobe and trunk, combined, W. II. Haman ... 2n,428 dren. Sent on receift of price, or C. O. D. 1'or;lO ct ... Lamp, electric, W. Sawyer .. ............. 227,386 to 227,390 Watch barrel, J. Martin ...... ....... ...... . .. .. 227,374 �g;.�r�;.irb� e��'i."i Mr.i�I.f,,�"J:'lcii:�F��"';;�':.tt' oan;,!�t A printed copy of the specitlcation and drawing of any Lamp, ,electriC, F •. -Tom�asi ................. . . ... 227.596 Watch case spring, W. Drysdale . ......... . ........ 227.501 and Dixon's line. For 7fJ cents, in Minnesota, Missouri, . . . Lamp regulator, electrlC, J. E. Braun.dorf . ...... 2'17,4j8 Watch dial . adju.table, Covell & Cha.e ........... 227,(15 and Iowa. patent ID the. annexed II.t. al.o of any patent Issued Lamps with gas apparatus for charging electri(l, W t i t· 1 D R B k 227 403 HEltillON W. I.ADD, 108 Fulton St., Bos-. ,  I ' \ . 1 a er c ose sIgna , . . a er................... , ton; 207 Canal St .• New Yorkj 165 North Second St., ;.Blnce 1866, WIll be furm.hed from this office for one dol· 1. B. StIllman ........................... . . ....... 227,454 Water meter and motor, C. A. Read.... .. ....... 227,576 , Pbila.; 94 Market St., Chicago. Senfl fot. Circulat ... . ·mr. In orderingplea.e .tate the number and date of the Last block fa.tener, U. R. Harvey ............. ... 227,429 Waterproof fabric, p. Peter. on .... . .. , .......... 227,573 I ;========:;:;:;;;;:;:;::.;=;:==;;;:::::::::;:=�;;;;=;=, 

.;atent de.ired, and remit to �!unn & Co, 81 Park Row. Latch lever, G. H. Sargent .................... . .... �27,587 Weather .trip, G. W. Bell ......... ...... . ... ..... 227,404 1 Leather fO�d�ng mach.ine, C. S. Mar.hall ....... ... 227.555 Whip .handle, J. O. Schmidt ... .... • ...... 227,391, 227,392 New York city. We al.o furni.h copies of patent. Leather .klvmg machmery, M. M. Clough .... ... 227,3(7 Whi.tle for .team boiler., duplex, J. V, Jove ... .. 227,589 I granted prior to 1866; but at increased cost, as the speci. Letter box, ,V. Evans,Jr ........... .. " ..... " ...... 227,509 Windmill, M. Crossman ..... . ... ..... ..... . ... 227,4931 
flcationB not being printed, mu.t be copied by hand. I Letter box, T. R. Lowerre ... .............. ........ 227,552 Wiudmill, I� M. Devore .... .. ..................... 227,418 Lozenge machine, J. B. l!Jaton . . ............. ... .. 227,505 Windmill, .A. ,Tuelf ........ .. . ....... ............... 227.540 ------------- Lubricator, W.& R. PaUlson ... .............. ..... 227,570 Antbracene. manufacture of, F. Salathe. ' .. .... 227,588 Mailing box. C. B. Sabin .... ....... . .. .... . . .. 227,447 Windmill, N. Small... .. ......... . .. .. .. .. . .. 227 ,591 " 
AXle box, car, D. J. Timlin ....••. . . . . . . ........ 227,457 Metal tubes, machine for forming seamless, A. T. 
Bail and rim bending machine, J Geiger .... ..... 227,425 ' Wbltehou.e. ..... . .. .. .... ..... ........... 227,462 
Basin or sink for kitchens, etc., wash, F.Rauscher 227,575 Milk cans, water tank for. Dorsey & Reed ......... 227,503 
Ileer cooler, W. Schwartz ......... ... .. .... . . .. 227,450 MulY. ear. L B. Kleinert ... . ........ . .. . ........ 227,361 

Window and door protector. F. Guild ... . ... ... . .  227,355 
Window screeD, J. Reigart., ... .......... .... ..... 227,446 ! J���������::-:-����������� 
Yoke, neck, A. R. & J. J. Clark ............... . ... .. 227,nS 

Bell, electric alarm, C. Hel.ler ..... . .......... ... 227.433 Mu.lcal In�trument., key board attachment for, 
Belt tightener and regulator, F. Paquet ......... .  227,3S� J. F. White ....... . . ..... ... ... ..... ......... 227.461 

. THE CONSTRUCTION OF CANVAS DE8IGNS. ' Canoe •. -By W. P. Stephen.. Complete de.criptionB 
Carpet, W. J. Gad.by. ;... ............. 11,775 : ���t.w���i��e�r:o';'ir.f:�n�lIr o¥�gg:���oa:tg n��r�� Blackboard, J. A. Crandall . . " ................... 227,492 Nap forming apparatu.,J. R Ru •• ell ... .......... 227.585 

Blind and shutter, cOinb'd window, H. F. Wat.on 227,397 Net, fly, D. Fi.chbeck.................... ..... .. .. 227.353 Oil cloth, C. T & V E. Meyer . .... . . . .... 11,769 to 11,71( ! to gO to the expense of a wooden canoe. and who prefer 
�n, ornamenta!, C. Z De Yonng . .... ........ .... 11766 , �od.!l1sas�!r!}.�to\1j:'�rf�;'�U�r���ticTRgbllfcgb'.rb���;�: BUnd .lat operator, N. M. Hutton ................. 227.532 Nut tapping machine, E. P. McLane ............... 227,558 

Boiler and furnace, G. Beil .... . ......... ......... 227,475 Oil burner, petroleum, D. E. Bank ................. 227,472 
Rmg. C. Z. De young ....... .. : ..................... 11,767 i Improvement upon that. Dimensions: length, 14 ft; Type., font of printing, C. E. Heyer ................ 11,768 ' beam. �6 In.; depth at bow,12x, In.; stern. 12 In.j, amid. Boiler .cale collector, Youngblood & Holmes .... �27,605 Ore wa.hlng machlne,)j' J. Seymour ....•..•...... 227.589 

Boot and .hoe "tilYener, metalllo, J Barsaloux (r). 9.198 Organ, reed, O. W. Bartlett .... .. .. . ..... ...... 227,343 
Bottle .topplng device, E. Hollender.......... .. 227,529 Oven, regenerative hot bla.t, J. M. Hartman ..... 227,430 

I �h�R's�it�a �ra�g�y�Oa����l i�o i�: �:n��ler, �:tn!� 
TRADE MARKS I and cruising. Itl.very portable. LeDgth.12�t.;beam. 

• I 26 In' l depth. 12. 11).0, and 8).0 Inche.. By mean. of the 
1 detailed directions and drawings here gIven, an), one Bracelet, C. B. Bi.bop............................ .. 227,476 Ox bow fa.tener. H. Wojan ...... .................. 227.399 

Breakwater. H. Ca.e ................. : ....... . ...... , 227,433 . Panklng for arte.ian well., S. R. Dresser .......... 227,(19 
Brea.tpill. G:D. Steven ......... ................... 227,594 'I Packing for fountain., pi.ton or plunger, J. 

Beer, lager, P. M. Ohme!. & Co ....................... 7,905 I with sllght mechanical Ingenuity, can construct for hlm-Bitters, liniment, and kindred medical preparations, self a boat whiCh, wit� proper care in use, will prove 
Bucket,sll)p. H. O. Keese ... , ....................... 227,577 Hegarty . . ... ........ . ....... " .... ............. 227,526 Gentian Bitter. Company ...... ... ..... ... .... 7.901 ��rJpl���: N�°i'i��e%oI�eS���N.::'lFl�i. �'AtEc�'';!� Chart. for draugbting garment •. pattern, E.J.Linck 7,902 from all new.dealer •. Buckle loop. G. R.Kelsey ......... · ......... ........ 227,541 'Pall. dinner, T. A Lott .......................... .... 227,369 
Butter, device for pre.erving. L T. Hawley . ... 227,432 1 Paper and method of preparing the .ame, .afety, Cigars, Cigarettes, and smoking tobacco, Straiton & ------------------ ----
Button. flexib:e center, N. H. Bruce ............... 227,479 Fortier & Wyman . ......... . .............. 227,559 
Button, separable. C. B. Carpenter ................. 227,485 Paper bag., manufacture of, M. L. Deering ....... 227,350 Can capping machine, Adams & Renneburg ....... 227,468 Paper cutting machine, W. Heckert ... ...... . .... 227,356 
Canal lock . '1' Milette ............. .... .... .... . 227,563 Paper for beaming woven fabrics, preparing J. 

Storm...... ...... . .... .. . . . ....... ... . . ... .. 7,904 
Game or toy, boxes containing the apparatus for a, 

M. J. Rice.. ..... . . .... . 7.908 Tobacco, .moking, Wei.ert Brother.. . 7.906 
I Canceling device, pyro. A. S. Gear . ... . ..... 227,423, 227,U4 Orelle et aI.. ....... ................... . . .... :1'.1'1.381 

Car brake, H M. Lee ................................ 227,368 Paper, manufactUre of wood pulp for. Wil.on & Ell

-;'�
-;b. 

-

Patellt� Issued �- Anterlea';s. i 
Car coupling, L J. John.on ......................... 227,538 O' Reilly . .... . . ... . ....................... . ...... 227,(64 
Car, dumping, J. J Hill ............................. 227,(34 Paper pulp, moulded article. from. J. R.·Hertford 227.357 
Car heater, street. G. C. Bovey ..................... 227,845 Paper stock from colored rags, preparation of, 
Car propeller, .treet, H. E. Depp ............. . .... 227,417 Wil.on & O'Reilly ......... ........ . ........ , .. ,. 227,463 
Car replacer. W. V. Flynn ........................... 227,422 Pen. stylographlc fountain, A T. Cr-o .. .... ....... 227,416 
Car wheel, J. Absterdam ................ ........ .. 227.(67 Percu •• lon strip, H. F. McGill ............ . . ..... . . 227.560 
Card holder, J. F. Ewer.on ......................... 227,507 Pile., apparatu& for .inking and .emoving, H.Ca.e 227,484 
Carpet .tretcher, G. D. Hart.uck ................ .. 227,5U I Pitcher. porcelain lined. Miller & Berry .. ......... 227,565 
cartridge capping and uncapping Implement, C. .1 Pitman connection, P .  W. Stanhope, Jr........... 227.393 

W. Corr . ................. ......... . .. ...... 227,349 1 Plane. bench, W. Steers ......... ...... ...... .. .. 227,452 
Cla.p,J H. Eastman (r) . ..... .. " ....... .... ... 9,1941 Planer tool, lron;H. Dewey .... ..................... 227,5:JO 
Cloth, etc .. machine for cutting. J. Crotte ......... 227,49( Planter, corn, J. W. Clark ....... . .................. 227.48S 
Clothe. drior, G. W. R"gers ...... ................... 227,385 1 Plow, L. Begon ..... ................................. 227,405 
Clutch. Harlow & Barker ................ ... .... ... 227,523' Portable engine, E. W. Mills ........ ... . . ....... 227,566 
Coal cutting and mining machine, J. Gowland .... 227.35! Printing machine sheet delivery apparatu., S. D. 
Cockle .eparator, F. A. Balch . .. . . ................ 217.471 Tucker . .............. ................. ........... 227.599 
Collar and bame fastener, M. T. Hayes ......••.... 227,4�1 Printing machines, device for straightening paper 
Colter, K. W. Mauwarlng..... ....... .. .... . ... 227,373 a. delivered from, A. Binkard .................. 227,344 
Conden.er for .team escape., Alberger & Sault ... 227,342

1 
Printing pre.s. o.clllating, n. S. Griffith •.......... · 227,520 

Corn and pho.phates. machine for dropping, M. Propeller for boat.,sculling, T. J. Coulter .... ... 22l,491 
Humphrey . .......... .. ..................... .. 227,359 : Pulley, expan.ion, Hill & Hulbert .................. 227.35, 

Corn sheller and cleaner, N. Stedman .............. �27,45S Pump,D. P. Manro.e ................................ 227,439 

From May 11 to May 14. 1880, Inclu.ive. 
Audiphone. o. D. Orvis. Chicago, Ill. 
Game apparatu., M. T. Foote, U. 8. A. 
Harrow and roller. R. B. King, Independence, Kansas. 
Heddles for lpomslS. Sewall, Jr., Tewkesbury. Mass. 
Ladder, extension, J. E. Richard, New York city. 
Telephonic exchange, G. L. Anders et al., Boston, MaMs. 
Umbrellas and paraso�st W. A. Drown, Philadelphia, Pa. 
VelOCipede, F. Fowler, New Haven, Conn. 

['1fi11ide PaU'p.. each i nsertion - - - 1.;) cents a line. Hack l.Jage, eacb infilertion - - - $1.00 a line. (About ell';bt word. to a line.) 
I!lnqravin(Js may head adven>gements at the same rate Per tine, by measurement, as the letter press. Adver

tisements ",ust be received at publication Q/lice as early 
as Thur8iay�>oOlnin.7 to-appear in next isol"ue. 

l1r 'l'he publi.her. of this paper guarantee to advertisers a circulatiun of not less than 00,000 copies every weekly issue.' . 
Cornice, curtain. H H. Winger .......... .......... 227.466 Pumping apparatus, W. V. Henry ............... .. 227,528 - - ------------
Cor.et cla.p,Franz & Jan.sen. ............ .... '" 227,513 Radiator, .team, E. F. Gordon ..................... 227,517 PONY PLANER Cotton. preparing ab.orbent, L, A. Buckman. 227,(80 Rail chair, J. B. Tarr ............ ........... .... .. 227,456 
Cotton pre.se., band tightener for,J. L. Sheppard 227,5!l0 Railway cro •• tie and rail Ia.tening, D. S. Witten· 
Cultivator, O. J. King ............... .......... : .... 227,543 hall .............................. ................. 227,602 
Cultivator,S, T. James ........... ... ............. 227.360 Railway joint. R. E. Greenwell ............. ....... 227,519 
Cultivator, J. H. Peirce ............ ............ ... 227,383 Railway jOint,J. W. Hud.on . ....................... 227,530 
Currying knife, J. Tnggle........ ....... .. ........ 227,597 Rakes, manufactnre oC.olid .hank ca.t .teel, J. 
Cutter head, H. I. Bertermann ..................... 227.r07 1 B. Hamblin ................ : ....................... 227,521 
Dairy bureau, C. A. & G. A. Mo.her .... ....... .... 2'1l,567 Refrigerating apparatus, J. C. Mack ........ ...... 227.553 
Derrick for hol.tlng, grubbing, etc., J. Mothera!. 227,442 I River channels. macbine for deepening, T. 11. 

Will plane 6 Inche. thick, and as thin as � inch, and in quan 
��\i ����. 'We t"uasd�u�eiiii� 
16, 20, 24, and 30 Inch, either with one or two roller feed; also, 
�:,[g�g �n"l�a�:t; 'MTZEfjf� Machines. . . For Fil�Wi(rs, 

&
dd

(J�)�, 
DiSintegrating ramie, etc. , machlnafor, .LAngell 227.469 I Taylor .............. ..... ....... ......... ...... 2'l7,595 _____ _ ______ _ _ Bntlitlo, N. Y. 
Di •• "lving apparatu., J. Tregurtba ................ 227,396 i Sand paper holder, C. M. Lothrop ........... ...... 227.438 ALL ... MANUF ACTURERS .. INTERESTED. Dividers. C. F. A. Reimann ................ .. .. .. ... 227,578 i Sa"hlock,G. J. Metzger . ..................... · ..... 227,562 
Door check, C. T. Clo.e .... ......................... 227,(14 i Saw, clrcular,.T. K. Lockwood (r)...... ............. 9,197 
Draught for plows, central, L. Begon .............. 227.(00 : Scale beams, pol.e for, W. W. Reynolds . 227,579 
Drain. gas, and water plpe.M. M. Camp . ......... 227,412 ' Sci •• or., J. D. Frary .......... ....................... 227,5H 
Earring, L. Rieger, Jr ................................ 2')7.581 Scraper, .weat, R. S. Jud.on .... ....... ........... 227, 362 
Egg beater. Mor.e & Burnham ...................... 227,378 Screw stock, P. Everitt ........................... .. 227.500 
Egg carrier, D. Goodwillie ........................... 227,518 Sea) pre ••. J. M. Hardirg ............................ 227,522 
ElectriQ light .witch, E. R. Know)e ....... ........ 227,365 Seggar. and other potterv ware, manufactUre of, 

There I. great advantage In being' located clo.e to the Sale 
and Jobbing Hou.e. of NEW YORK City, the great Market 
and Di.trlbuting Center for the whole Country. Mo.t ex
cellent Manufacturing facilities are newly opened, on low 
terms as yet, on the City Border ,with Water Frontage, etc. 
For Particulars, addre •• A. J. STEVENS, 111 B'way, N. Y. 

Elevator.J. Q. Myer . . ....... ....................... 227,319 O. O. Bowman ........ ........................... 227,41.18 OBESITY: A FEW TIIOlTGH TS ON ITS Elevator fan attachment, L. Davis .... . .•.•. . . . .. 227,497 Sewer gas trap. J. A. Burgess. " ..... � ..• . ...... . . .  227,411 �t;���o!�dt(�'��at�e���no���i ���l�����h: ��8uRbgf Elevator for 10adinJ{ and unloading cattle on .hip· Sewing machine driving mechanism. C. L. French 227,515 a transgre •• ion of fixed phYl iolo\(ieal laws. and dilYering board, H. P. Kirkham ......... . . ............... 227,544 SeWing machine, hemstitch, Brown & Mayer ...... 21t7.375 in this respect in nowi�e from du:eascs in general; the Emery wheel., trelltment of, J. F. Wood ......... 227,402 Sewlnl'; machine, running stitch. J, Heberling .... 227,525 g���� �i�t���':,trcyr.,�na�J %�:(h��ti��.t'1\��':i�.;.r'f;. Explosive compound, R. W. Warren ............... 227,601 Shutter worker, N. M. Hutton .. .............. .... 221,533 SlU:NTIFIC AMEHH'A:-J S�·PPI.E'ILNT, No�'210. Price Faucet, water, J. Tucker .............. ......... n7,598 Sickle grinder, F. W. Krau.e, ....................... 227,366 10 cent •. To be h ad at this Office and from all news-Felly boring machine, J. G. PelLce ............ ... 227 .572 Sieve, separating. J. H. Cha.e ..................... 2'27,486 dealers. 
Fence wire stretcher, W. A. Mur.ray .... ... ....... 227,443 �Ufter for ashes, etc., J. H. Chase ................ 227,487 ""C CD R A Q) Firearm, revolving, J. II. nullard ............ .... 227.481 Sla';e, book, Pruyn & HJ:att . ....... ................ 227,514 � r:: m .::1 .� ., Firearm, revolving, G. W. Schofield ................ 227,(49 Sleigh knee, J. C. Storm ......... .. . ................ 227,455 0 � � 2! .t. Fire esc�pe, C. C. J. Wood. .. ..................... 211,401 Smelting furnace, W .. Field ........... . .. ..... . . . . .. 227,510 .:E� � to ..; ... S ....., - "'0 �� .... CD ; Fire place fender, J. H. Kizer ........ . .......... 227,545 Smoke and cinder conveyer for locomotives, J. . -..:::: � S I'd oJ:! � Fire .creen, W. P. Owen .. .......................... 227,568 Lloyd ............ ... ............. . ............... 221.550 .!!? � a 1::1 1::1 � ... Flue cleaner.1'/'. G. WillIam . .. .... ................ 227,398 Soda, making bicarbonate of, W. J. Menzie . ...... 227,561 �.o I g .... <II 1=1 � 
;�!�t���i;�m��a���,:.:.� .. � � .. ������ ... :2�7,���: ::!: ��:�: :��::::�: �u�� ��a:����:::::::·.:·::.:·.:::: ;;;:!�� �� . :-�:3 g l Furnace, J. H. Irwin .... .. . ................... 227.535 Spinning maQhinery, automati� roving pier�er ...c: m � ct � � Furnace, etc., lini"ng, J. 1': Kimball ........... .... 227,542 and breaker for, H. C. Gray.on ................ 227,427 I- '" a t:: .... Ilo, 
GalvaniC battery, R. Schlumberger ................ 22'1,448 Stairway "levator. J. 1. Tay ........ .. ............... 227,459 ---- - -- -�- � P ND A Garden rake, ca.t steel, C. T. Bepbe . .. . ........... 227,'73 St·amp, hand, C. C. WIl.on ............. , .............. :/'n,60S W ANTED-A" GWYNN PUM "A 

I "Gwynn Pumping Engine," as built in this country in Ga., apparatus for enriching, Llve.ey & Kidd..... Starch pre.s, R.�John.on ............................. 227.537 1848-1856. Will pay liberal price for one or both. . 227,547,227,548 Starching macWne. W. H. Kobert.on .. ........... 227,583 S.AMUEL S. WEBBER, 20i & 206 Greene St, New Yor.kClty. Gas, apparatus for enriching. Livesey � Kldd. , :. 227,5<19 Steam boiler, J. E. JerrOl� . ...................... ... 227,536 

A F 
- - ---- ---F�;Sale.-The Ga •. apparatus for making llluD;llnatmg, W. H. Steam generator, T. I. ].eIper .. . ' ................ . .  227,437 0 rt u n e Entire Patent. Douglas. ........... . . . . . .  • .. : ................ . 227,502 Steam heater •• air valve for, Jone. & Holt .. . ..... 22j.361 

• l:?:e�tn��ft:rn� Ga. burner and regulator, Belf.extlngul.hing. W, Steam railway brake, J;. Wood''"' .................... 227.400 for a new medical appliance that I. making a fortu,!e H. Hovey .............. .......................... 227,436 Steamlng apparatu •. B. ILBcott .. .. : ....... . ..... 227.451 for the American Owner •. Nothing like it. e;elendld Gla •• pitcher, J. Grundy . . .... :...... .. ...... .. : 227,426 Stove ca.l.ng: W. B,. McBee ......... ......... .. ... . 227.558, chan�l'¥��(,i!�i:�Ii��f4��Ji�'::I�:n��0i'I"lmps�?::s. 
Gla •• , porcelain, elc., joining piece. of, A. Man .... 227,810 Street .prmkler, W. R. Paddock ................. .. 227,569 ! _______ _ 
Glove or garment fa.tener, spring, A. G. Mead ... 227,'40 l.strlplng machine, J. Diou .... � . .............. .. : . 227,501 
Good., Implement for bandling .helf, A.F .Perry. 227,444 Sugar,apparatu.for cooliug cnbe,J.V.V.Booraem 227.477 
Governor, .team, G. E. Noyes (r).... 9,196 Suspender end •• bnckle loop for. E. A. Smith. . . 227,592 
Grain, ete, apparatus for drying and renovating, Switch stand, A. K. Man.fleld.................. . ... 227,372 

J. McCoy .......................................... 227,376 Tally, grain, R. G Brown........ ... . .... ....... 227,409 
Grinding mill, O. E. Winger ................... ..... 227,465 Tally. lumber. J. L. Pax.on ................. .... . . 227.571 
Hamefastener,A. C. Rlchltrd.on: .............. ... . 227,384 Tap, expan.lon, L. IV. Stockwell ....... ....... ". 227,394 
Hammer, steam, J. Watt .... ...................... 227.(60 Thill coupling, A. B. Kurtz ................ , ..... " 2�7,S6'1 
Harne •• check hook, G. W. Hinkle .. .............. 2'�7,435 Ticket reel. J. S Ive.... ......... ...... ....... 227,534 
Harrow, D. B. Eberly ................ ............... 227,506 Tire up.etter, J. F. McCoy ... ....... ....... . . ' 227,557 
Harrow,A. Low ............. .. ........ . , .......... 227,551 Toggle bearing. compen.atlng. S. L. Mar.den 227.554 
Harrow,J. A. Prindle .. , ........ .. ' ............... 227,445 Tool handle, A. Nawadny ..... .... ,.......... 227380 
Harrow tooth, spring, A,. P. Sprague .............. 227.593 Toy watch and clock. L. Fried.... ............ . .. 227,516 
Hat and other head covering, Heimann & Wall ... 227,527 Traction engine, C. M Miller. ....... . .. 227,4(1 Hats, forming naps for, J. R. RUBsell ............. 227,584 rl'rays, machine for making wooden. R. Richardt. 227,580 
lfatcbwa)' door mecba.nism, W. 1. Ely ... : ••••••••• '22l,4al TriQJcle.¥. Fowler ................. .......... ...... 227,511 

© 1880 SCIENTIFIC AMERICAN, INC 

PATTERN 
MAKF-RS' 

'W'ANTED. An exp:erienced foreman for a machine shop, to work about 50 men on a large variety of heavy work, repairing, etc. Addres. W. C. & CO., Box 6, Chicago, Ill. 

THE FRICTION CLUTCH CAPTAIN 
can be applied to all clas.esof machinery that I. driven by fly-wheels and are liable to be 
�g:e�� s':!c� ':'&tls;�X�� �gl: � upsetting machines. presses, and wire drawing machines. 
�: �� wtiIy�:c��:�: ,��:;; breaking b y  u s i  ng o u r  
�����hq�ick.S t;t';yt �nfo":gr�i power controlled. 

Frletlon Hoisting E"gilil's and Hoistin!! Drum •• for line .haft and .afety elevator.. Can be run fa.ter and stop q��kllir�MW �h(lo�:I�:,o:. Haven, Ct. 
SAlESMEN$105 A Month and Expense. 

.. ,ii", " DEAI.ERS CIGARS SAMPLES }'REE. Send :ie. STAMP to WAN TED insure answer. B. FOSTER It CO., CineinIllloti, O. 

The Cambridge Boiler Explosion, 
An examination 'if the attack, in the columna 

if " The Boston Daily Advertiser," 
upon the judicial decision. 

By J. R. KOHI�SON • . 

40 PAGES. P R IOE 10 CENTS. 
Mr. Robinson brings out, in the course of this review, information of great value in relation to boiler engineerIng. He al.o .how. that there has come to be In our boiler con.tructlon and inSfection a dl.regard of the .tandards 

���::i��t¥g:�t�:sBa�efr�t�t���t�h:�s.all who are re-
U The pamphlet contains important suggestions which we are obliged to omit for want of space. But we com. mend them, and the reasons On whICh they rest, to all that are interested in the subject."-Daily Advertiser. 
.. We wl.h we had .pace to follow the author through all hi • •  tatements, for every sentence I. full of matter for Berlou. thought to the public."-Ame'l'ican Architect. 

A. 'W'ILLIAMS &, CO •• 

Publi.her. and Dealers In SCIENTIFIC PUBLIC.ATIONS, 
283 Was .. ington Stl'eet, Boston, Mass. 

Copies sent, free of postage, on receipt of price, in silver or currency. 

-To Business Men. 
The value of the SOIENTIFIO AMERICA" n. an adver_ 

tising medium cannot be overestimated. Its circulation 
is �en times greater than that' of any similar journal 
now publ!.hed. It goe. lnto all the State. and Territo. 
ries, aAd is read in aU the principal libraries and reading 
rooms of the world� A business man wants somethin" 
more thim to see his advertisement in a printed news .. 
paper. He wants circulation. If It I. wor h 25 cent. per 
line to advertise in a paper of three thousand circula
tion, It I� worth $i per line to advertl.e ill one of forty. 
eight thousand. 

The circulation of the SCIENTIFIC AMERICAN is guar. 
anteed to exceed FIFTY THOUSA�D f1.1ery week. 

For advertiSing rates see top of first colUmn of this 
page, or address 

MUNN & CO., Publi .... ers, 
31 Park Row, New York. 
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Founded by Mathew Carey, �7lJli. 

BAIRD'S 

FOR PRACTICAL MEN. Ournewand enlarged OATALOGUE OF PRACTICAL AND SCnJNTIF[C BOOKS, 96 pages, 8vo i a Catttiogue of Houks on DYEING, CALICO PIUNTIl\-G. WlilAVI:SG. COTIDN and WOO)'�;N M-\:,\UFACTUltE, 4toj Catalogue of a choice coUection of PRACTICAL, SCIEN'rIFIC', and ECONOMIC BOOKS, �to: List of Books on STEA" AND THE STEA" 
li��rLi�i �'C��;t�n������E�JM�����!������� ALS. SI'RENGTH OF MATEltIALS. CHEMICAL ANALYSIS, ASS_, YING. etc .. 4to: List of Books on MINING, MINING MACH INERY, COAl .• etc., (to; two Catalogues of Books and Pamphlets on SOCIAl, SeIENC.'. Por,I;rICAL ECONOMY. BA:'\KS. POP[�L.Al"ON. PAUPERISM. and kindred 
��b{��� Jr�(�a�al�c,��flF��cef��d����� I��LO������ as well as a List of LEADING BOOKS on METAL MINING, M�:TALLUItGY, MINF.RALOGY, ABBA VING. AND CHEMI .. CAL ANALYSIS, sent freeto any one who will forward his address. HENRY CAREY BAIRD &; CO .. Industrial Publishers, Booksellers, and Importers, 810 WALNUT STltEE'I', PHILADELPHIA. 

jtitufifit �lUtritllU. 
RUBBER BACK SQUARE PACKING. 

BEST IN TH)� WORLD •. Piston Rods and Valve Stepls of Steam Engines and Pnmps. In use. Is In contact with the Piston Rod. -",","",'_.·c"'''''the rod with snmclent pressure to be steam-tight, and yet 
Nlm YORK In: L'l'lNG,. PA()KIl\G (;0., 3'l&;88ParkRow, New York. 

Will coal locomotive In three minutes. Two machines will load or unload 1,000 tons per dar of coal or ore. The best and cheapest. 

ERIE, PA. 

Grain SOBculation . In large Or small amouut.. 5�5 or 525,000. WrIte W. T. SOULE & CU .• Commission Merchants, 130 La Salle St •• CHICAGO. ILL .. for Circulars. 
GOOD nIJ!UNF.!iiS FOR S;\LE. WAY MOT H tAT Hr:'. In�e�� \':, I:h:?f��' �5u�'t1��""!�"l �a':,"�I!�r s"::�� h�; Latest Improved. Rotary T. H. Risdon &; Co. and Stationary Bed Plan- This establishment manufacture. the celebrated Rls-

rr:nd angaw��zz wr���fl�; f�s� ���b::se:k J;�lg�:t�'i.".!I:���I'j,ftf,:'��tofi.r: �h: Patent Saw Bench Dowel rare chance to obtain an Interest In a long established MachIne; Chair Machlne- and prosperous business ryls;oBl.?�geler.t�cakchO flnsesec' .!t�.. Will be sold cheap and'on IWcommodatlng terms. Al �' v v,� Apply to T. H. RISDON (private), hand Machinery allwa1f$ on Mount Holly. N. J. Imnd. Send for catalogue, I ----------
"' •• -.:�"''''' ". -••• n" ::],;It,ilil)iii''�·Mi'ssUOJ,LSTON�] MACHINE I BIG PAY to sell our Rubber Printing Stamps. Samples free. Taylor Bros. &; Co., Cleveland, O. 

M. A. MOSS, Treasurer. 

STEAM PUMPS. 
HENRY R. WORTHINGTON, 

!J3Y Br07aod9'W':1�er St., �. -r:�fSl; �;;. Boston. 
THE WORTHINGTO� PUMPIXG ENGINES FOR W.A'.rER 
���f���,!'l.&l'W�te�?\���'i�I�farfo:.?n-COndenSlag. 

WORTHINGTON STEAM PUMPS of all sizes and for all pur oses. 
Prices below those of any 

other steam pump in 
the market. 

W A.TER METERS. OIL METERS. 
B. w. P .,UNE & SONS, CORNING, N. Y. 

�""""'DLI"�ED �840, Patent Spark:Arresting Engines,mounted and on skids. Vertical Engines with wro't boilers. Eure)m Safety powers with Sect�onal boilers
can't be expJoded. All with Automatic Cut-Otfs. From$150 to·$2,000. Send for Circular. State 
v·1 "'"'�11 su�v this. 

14.STOP ORGANS 
���I'�8.�sanl.fl'WI�'.,I'$i�B3."hIE��gr� ni����·O�ri Instrument he sure to see my Midsummer oller, illustrated, free. AddressDanielF. Beatty,Washlngton, N. J .. 

m'L \\Aj I • .  � fr!tJ 
CAVEATS,., COPYRIGHTS, LABEL

' 

BEtiISTKA'rION, E I C. TH�Jnt!!�� !l!!!��IN�O�S '�I .011 �D2ra ViDE \W)O�� 
R 0 S E SI INCORPORATED APRIL 2, 1880. ti!e::��e��::N!l��'��E:��:;�t�:�:!��t�:;x:�;:; Improvements, and to act as Solicitors of Patents for . MOSS'S NEW- PROCESS, Inventors. 

THE BEST IN. THE WO RLD. In this line of business they have had OVER TIIIRTY 
'!>Uti th 5�5 PEARL STREET, COR. ELM, ONE BLOCK FROM BROADWAY. YEARS' EXPERIENCE, and now have unequalcdfacilitte8 R:�.?tf}::Y il���is�ltV: �a::.,.����t�ot i!�'111��� for the Preparation of Patent Drawings, Sp ecifications, �����e �o�!':I:::gt�tev����i� a!. e:r.,� ��1!,e��il"f.h:°:t and the Prosecution of Applications for Patents in the 

�':i 1�l '1��oi'�; f�? i.1r3�3 b}6 J��lttr 3(Mo��� by aR�!�fa��a}:pi�v�'Ftftfo�l3'li:�r!i a��8Ia�J':I��:, �hu�����oo� ��'f:t�����nD����n:::.t���g:r�'li:,oH::r:,�"l United states, Canada, and F Jrei,,'Il Cou�trie9. Messrs. Gui de to Rose Cult,n-e-60 pages, elegantiL Illus- Original DeSigns, Pencil Sketches, and when available, from the subject Itself. Much ch eaper tlmn wood cuts. I Munn & Co. also attend to the preparatIOn of Caveat.s, trated-and choose from over Fi ve Hundred .Finest These plates are mounted type hlgn, have a perfectly smooth printing surface, and the lines are as deep, sharp, and Registration of Labels Copyrights for .Books Labels I'!orts . Address even as they could possibly be cut by hand; can be used on any press wh(We type or wood cuts can be used, and can I 
' " THE DIN GEE & CON ARD CO be printed on wet or dry l!aper. Electrotypes can be made from them In the usual manner. To facilitate our busl- Reissues, Assignments, and Reports on Infringements ·c' P ness we have an electric light of very great power, which enables us to prosecute our work In cloudy weather and f P All b' . t t d t th . d Rose Growers, West Grove, Cbester 0., a. to push through hurried orders In the night. Wealsohave a fully equipped steamelectrot'ypiJ!gdepartment.and a 0 atents. usmess m rus e 0 em IS one 

E .  I large cyllnder.press for fine relief plate printing. M.r. Moss i n  wltbd l'awinjf f1'om tbe Plloto-Enjfraviujf i with .pecial care and promptness, on very moderate 
Bookwaltor llrrlllo Co., 67 Park Place, lias retained tor lIilU8elf all improvements made nud used by lli m in Pboto_ U � 1I. Engraving since May, 18'�. EnR'l'avinK' of POI' traits, laudscapes, and Inacllinery of every kind terms. Compact Subst,mtlai Econom- for ma�ntilcturer�, catalojfues, luventor .. ' Clr!,ulnrs" scientific book,!! aud new.papers, executed We send free of charge on al'plication, a pamphlet I I d' II ' d' In Ibe 1I.¥lIe.t Ntyle oftbe art nt reasonable prIces. uur Motto ls."The.uest Work atLowPrlces.Always . . . ' . aCiAe.:a n to e�Ork n:�Wg:nd ��; on Time.' Send stamp for Illustrated circular. Send copy fOf estimate. Please mention this paper. contammg further mforr,"atlOn about.Patents and how full power claimed. Engine and to procure them; directIons concermng Labels, Copy. 

�r':1��: '?���t�t��.CI�tl�e O�v,.; I I'!H.EPA ltD'S CEl.EBItA '!'ED rights, j)e�igns, Patents: Appeals, Rei?sues, Infringe. price of , · I ��OSerew CuUiUl! Foot Lathe, ments, ASSIgnments, Rejected Cases, Bmts on the Sale 
3 HOltSi': POWER . . ...... '240 00 . - I of Patents etc 4,. "  " . . . .. •• • 280 00 Foot and Power Lathes Drill Presses ,. 
6)1; " " ... : .... 31000 Scrolls ,Clrcular and Band Saws Saw I Foreton Patenta.-We also send,f"es Of charge,. W J;t.�ns c�rs at�rl&�gld, O. AttlWbments. Chucks, Mandrel., Twist Synopsis of Foreign I'atent Laws, showing the cost and �:rfngfield, Ohio. �'ll.\��:ggf ���Wt�rsto�t�m::e�s fg� method of securing patents in all the principal coun_ or 110 Liberty St., New York. artisans. tries of the world. American inventors should bear ill 

PHOSPHOR-BRONZE, ��';."'��!!iJtS31, f'l3, lss. �Js.�I· �:;PF�nf(�t�eet, mind that, as a general rule, any in�elltiGn that i" vain.· Cillrinnntl, Ohio. able to the patentee in this country IS worth equallyaa 
------------------�--:...- much in England and some other foreign countries. Tools .. Five patel ts-embracing Canadian, English, German, 

A()KNOWLEDGED to be the BEST METAL for 

BEARINGS, 
HYDRAULIG 

COg WheelS, 
SLIDES, 

CYLINDERS, VALVES, 
PIlIDn Rods, 'PPioojio1- ��e'BOLTS, ETC. 

Pamphlets and particulars on application to 
The Phosnhor-BrollzB Smeltill� Co" Limited, 

2038 Washington Ave., Phila., Pa. 
Sole lIIanlifaetnrers of Phosphor-Bronze in the U. S. 

TRIUMPH 
MIDDLINGS MILL. Under Runner, Iron Frame. Mills changed from old to new process. 
WIL()OX, �HINKLR &; MILLER, Mill Furnisllers, P I TTSB U R GH, P A. Established In lW!. 

10,000- JUST ISSUED. -Steam Users. 
MILLS' DIRECTORY of BOILER OWNERS and STEAM USERs in the N E W  E N G  I. AN D S TAT E I'! • Arranged by city and town alphabetically. This book gives the number of Boilers used In each establishment. Business men dealing with this trade will �f.reclate Its 
t':"&. �I�,:'r �J:o�nT��'1. ��'ilM'��\U.IS�¥�G �8! 
10 Pemberton Sq., Boston. 165 Broadway, New York. 
FOR SALE-ONE No.5 V ALLEY MANU-facturing Co.'s fly: wheel-pump suction, �; discharge, 
2�. One No. 2 Valley. Mfg. Co.'s fiy wheef-pump suctlOn, 2; discharge, 1)ji. Apply to PAUL A. OLIVER, basement First National Bank, Wilkesbarre, Pa. 

AC£NTS WANTED. We want agents to sell the WORLD RENOWNED 
WILSON SEWINI MACHINES In unoccupied territory. We are prepared to ojfer Inducements that will pay from One to Six Tbou .. aud Dollar,. a year. For further particulars, address, stating business experience, WJJ.80N SEWING MACHINE COMPANY, CbicBgO. Ill. . 

SPARE THE CROTON AND SAVE TilE COlST. 
Driven or Tube Wells furnished to large Consumers of ('rotonand Ridgewood Water. WM. D.ANDREWS& BRO .. 285Broadway,N.Y .• who control the patent forGreen'sAmerlcan Driven Well. 

'7 French, aml.Belglan-will secure to an inventor the ex
Enllille Lathe •• Plall"rlil, Drill., kc. clu.ive mo,",opoly to his discovery among about ONE 

DAVID W POND Worcester Mas BUNDREDANDFIFTYMILLIONsof the most intelligent . ,  , S. people in the wor:d. The facilities of business and 
FOR SA LE.-.one Schenck Matcher In running order. Cost $2.100. Will sell for $350. Call on or address G. &; T. ALLING &; CO., 188 E. Water St., New Haven, Ct. 

8�eam communicat' on are such that paten�s can be obtained abroad by our citizens almost as easily as at home. The expense to apply for an English patent is 
THE FORSTER.FIR- $75; Gern:an, $100; French, $100; Belgian, $100; Cana
MIN GOLD AND SILVER dian, $50. AMALGAMATINGCOllP'Y Cop·tea of Patenta.-T'ersons desiring any patent of Norristown. Pa .. will grant issued from 1536 to November 20 1866, can be supplied .tate rights or licenses on I .  . .  ' . de cities to sell Wing's Fan Ventilators. A great success. easy terms. This s y s t em 'I WIth omclal copIes at reasonable cost, the prIce . Rare chance to make money. See SCI. AM., Jan. 31. 18!kl, works up to assay, and re- pending upon the extent of drawings and length of 

i��F:
s
��?�8:J��:::rfl�c�'l'�Ilj!� h���!����e�'i:� c�N� eL:w:' ���·:'�r�i::.N�G�,�o=r�T� H= E�S=I=M=O= N= D=S:.!. ____ -=��=���'i�o�;�;�I��s�a��'h�ae�bO��::��� c=u� ry�r=a: p= id= l�y, I specifications. 

WANTED.-FIRST·CLASS PARTIES IN 

- Any patent issued since November 20, 1866, at which 

AUM)] STEAM PUMPS, 
F()� EVERY DUTY. 

VALLEY MACHINE CO., 

MUNSON BROTHER�. 0) MANUFACTURERS. V ,CCs'rONES.Mlll 1114 1If/o\l>\ .�---, Cl/ ..... �..;:; AND MILL FURNISHINGS. '''''1' 
UTICA N.Y.U.S.A. • 

MECHANICS WANTED. In consequence of the continued Increase of our busl· ness, we are constantly in need of good sewing machine assetnblers, adjusters, tool makers, and drill, mill. and screw hands. First-class workmen, desiring permanent f::.l�larr�\�t,f:'�:1.'it')g�ig���lg address for part cu
WILSON SEWING MJ.()UINE ()O., ()hieago, HI. 

EASTHAMPTON, MASS. 

TEL E P H 0 N E ].VJ�:;3.Jo.ll'�i�d Circulars free. HOLCO"B &; Co., Mallet Creek, Ohio. 

The attention of Architects, Enillneers. and Builders Is called to th'itTIrtJt'�lYillf.rlmo�,,:ronght -(t Is believed that. were owners fully aware of the small di erence in cost which now exists bptwe�n tron and wood. the former. in man! caseR. would be adoz:ed, 
�e�f.!:it�a���a:ns��ea;co,:d�¥gfi:!� r1J�o�f of �: taRed I nformatlon furnished to Architects. Engineer., and BUilders, oa application. 

BLAKE'S CHALLENCE" ROCK BREAKER. Pateuted November 18, IS79. For M aen dam Road making. Ballasting of Railroads. ern.hln" Ore .. , use of Iroll Fllrna�eM. :!�.!�I��;It�'i;;�e���;;:,rdo��:����r\'t�li���s��J'ID.:f;:c�����rl��r.��[e:�r::;tq;o'�!: First Class Medal of Supel"Writy awarde!). by American Inotltute. I l-��-t.. lIT.All}: Cl�USKElt CO., Sole Makers, New Haven, Conn. 
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time the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to this omce $1. A copy of the claims of any patent issued since 1836 
will be fnrnished for $L When ordering copies, please to remit for the eame 
as above, and state name of patentee, title of in Yen· 
tion, and date of patent. A pamphlet, containing rull directions for obtaining 
United States patents sent free. A haudsomely bound Reference Book, gilt edges, coniains 140 pages and 
many engravings nnd tables important to every pat· 
entee and mechaniC, and is a useful hand book of refer
ence for everybody. Price 25 cents, mailed free. Addre.s 

• l'rIUNN & CO •• Publishers SClEN'rIFlC A�rERrcAN, 37 Park Row; New York. 
BRANCa OFFICE-Corru:r ofF and 7th Streeu, 

Washington. D. C. 

ROOTS' NEW IRON BLOWER. 

BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 

;' IS S'MPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manufrs, 
CONNERSVILLE, IND. 

S. S. TOWNSEND. Gen. Agl, l g g:��'=
t,

Sl' } 
NEW 

WM. COOKE, SeIling Agl, 6 CorUandt Street, YORK. 
:lAS. BEGGS" CO., Selling Agts. ,8 Dey Street, 

�SEND FOR PRICED CATALOGUE. 



Inside· l.Jaa'e, each iUlllel"tion _ _ _  7:» celltl'i a line. Back Palre, each insertion • • •  '$1.0U a line. 
(About elgllt words to a line.) 

&gravings may head adverti8emems at the same rate 
M1' tine, by measurement as the letter ]YI'f388. Adver· 
lisements must be receive;} at publication ojflce as early 
as Thursday morninq to appear in next issue. 

W- The publishers of this PltP.'lr guarantee to adver
tisers a circulation of not less than 50,000 copies every 
weekly issue. 

Established 18«. 

JOSEPH C. TODD, Sncce�sor to TODD & RAFFERTt 
PATERSON, N. J., 

En[ineer and Machinist. 
anFJa!j,g�fn,:!P�d�liie�?�ie�kJ:':! 
/dnes. 1I0ilers, etc, Sole Allent for 
Mayher's New Patent. Acme Steam 
Engine and Force Pump. combined. 
Also owner and exclusive manu1actu. rer of 

THE NEVV 
Baxter Patent Portable Steam En[ine, 

The.e enKine. a re admirably adapted to a U kind. of 
��tJ;'�';J.�

r �vJl:fl����� &tr;�r�:' ���E��ga:�t:il 
kinds Of l!-l1rlcuftural and mechanl�.al purpo.el. and are 
tnmiJohed at the followm.low prl"". : 
1 Bor.e Power,81IJO I l� Bort!le Power, 8190 
� Horee Power, 2<13 2» Horse Power. 2':1 :lHoreePower. ll90 " HorsePower. 3:10 Send tor delOrlptlve circular. Address 

J. O. TODD, 
PATE RSON , N . ... 

Or No. 1 0  Barclay St., New York. 

BIIJ!IS' 
LIQUID PAINTS. ROOFING. BOn,F.R IJOVF.RINGS. 
Steam Packing, Sheathings. Fireproof Coatings, Cements, 

SEND Foa SAMPLES, ILLUSTllA'J'BD PAMPHLET, AND P1UCX LIST. 
H. W. JOHNS lIl'F'U IJO., 81 WmEN LANE, N. Y. 

Pictet Artificial Ice Co., Limited,  
P . O .  Box :m3. 142 Greenwicll St., New YOI·k. 
Guaranteed to be the most effi!;ient and economical of at! 
existing Ice and Cold Air Machines. 

PREVEN T SJ,IPPING. The 
handsomest, as well as the safest 
Carriage Step made. Forgedfrom best 

and formed with a sunken panel, 
. secured a plating of richly 

moulded r.ubber. Durability war .. 
ranted. Send for illustrated circular. 
!tubber Step K'f'g Co •• lloltoll. Kall. 

Mi ll Stones an d  C o rn Mill s. 
We make ,Burr Millstones. Portable Mills Smut Ma

chines, Packers, Mill Picks, water Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue. J. T. NOYE &; SONS. Buffalo, N. Y. 

" BUCKEYE " 
LAWN MOWER. 

�l:t�
l����tR 

���
r
e��a!� run-

STRICTLY FmST CLASS. 
M A S T, F O O S  &; C O., 

Springfield, Ollio . 
Send for catalogue. 

Del amF�t��ry�al���wo!�mps, 
WATERWORKS PUMPING ENGINES. 

DELAMATER IRON WORKS, 
Boiler Makers, Enlrine Builders, 

Bnd Founders, 
Office, No. 10 CORTLANDT ST., 

Works, Foot ofW. 13th lilt., North River, New York. 
E S T A P J. H ! H E D  l S 4 1 . 

MAC H I N I ST S' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new lJIustrated catalogue. 

Lathes, Planers, Drills, &0. NEW HAVEN M A N U FACTURING co •• New Jlaven, Conn. 

Working llfodels 
And Experimental Machinery, Metal or Wood, made to 
order by J. F. WER.."'ER. 6'� Ventre St .. N Y 

HODGKINS & HAIGH. 
Importers, Manufacturers, and Dealers In 

FIRE ARMS AND SPORTING GOODS, 
300 BROADWAY, NEW YORK. 

Every article of substautial merit known to the Trade 
supplied, and orders solicited. 

j'deutific jtutritau. 
THE MAOKINNON PEN OR ·FLUID PENCIL. T'HE TANITE CO.� 

STROU'DSBURG, PA. 

The New York Ice Machine Company, 
21 COURTLANDT STREET. OOM 54. 

Low Pressnre Binary Absorption System. Advantages over otller Mttcllines. 
Malles 25 per cent. more Ice. Uses only l4 water of con
densation. No Pressure at rest. Pressure in running, 
MlOl§'g�ctto'�f��¥.Pe�l).�E:� kftek,,"da':t��:lnfiamma

.. 

WM. A. HARRIS. 
PROVIDENCE, R. I. IPARK STREET), 

Six minutes walk west from station. Orilrinal and Only builder of tbe 
HAHHIS-CORLl�S ENtUNE With Harris' Patented Improvements, f .. om 10 to 1,000 H. P. 

BOILER COVERINGS. 
Plastic Cement and Hair Felt, with or without the 

Patent " A  I R S P A C  E ' , Method. 
ASBESTOS MATERIALS, 

Made from pure Italian Asbestos. In fiber, mill board). and 
round packing. 'l'HE CHALllI ERS-SPENCE uO., to Jobn Street, "nd Foot of E. 9th Street, New York. "COLUMBIA BICI'CLE. 

A practical road machine. Indorse" 
by the medical profession as the moat 
healthful of outdoor sports. Send 3 
cent stamp for

. 
2� page catalogue. with price list and full Information, or 10 

cents for catalogue and copy of TIuJ 
BicVcling World. 

• T HE POPE M'F'G CO., 
89 Summer Street, Boston, Mass. 

Partlcular8 mailed Free. 
MACKINNON PEN CO., 

200BraadwaJ,nearFulton ·,t.,N.Y. 
WOOD SOl,E SHOES. 

The cheapest, most durable, 
warm. good lookin!!", and tho
roughly waterproof shoe. Par-������I

,Ya:3:fltiI�s�s �,::�:� 
erB. Send stamp for circular 
and price list. 
CHAS. W. COPEI,AND, 
122 SUmmer St., Boston, M.ass. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insuranoe 
COMPANY. 

W.  B .  FRA NKLIN,V, Pres't. J .  M, ALLEN, Pres't. 

J. B, PIERCE, See'y. 

E M E R Y  W H E ELS A N D  C R IN D E RS. 
LONDON-9 st. Andrews st., Holborn Viaduct, E. C. 
LlVERPOOlr-42 The Temple, Dale St. , 

R OCK D R l l l l N �  M ACH I N ES 
A N D  

A I R  C O M P RESSORS 
MANurA C T U R E D  BY BURLEIGHROCKDRllL C O  
SEND fOR PAMPHLET. FITCH B U W  .. �ASS.  

F R I E D M A N N ' S  P A T E N T  EJECTORS 
Are the cheapest and most effective machines 

In the marketfor 

Elevating Water and Conveyin[ Liquids 
from Mines, QlUlrrles, Ponds. Rivers. Wells, Wheel Pits ; 
for use In R. R. Water Stations. Fact{)ries, etc. They 
are splendidly ada�ted for conveylw. liquids in Brew-
r:ie�h�::'���Y���'rk�,

g:tc�e:�etf';;'; 1Il'J':.r
C:£�I�;;::i'oerNil'l'HAN &; DREI'"FU�. 

Sole Manufacturers, NEW YORK. 

O PEN BACK PRESSES. 
STILES & PARKER PRESS CO., Middletown, ct. 

T E L  E � RAP H and Electrical Supplies. 
C. E. JONES & BRO.�

e
BiJ�I�itX'.f'l�· O. 

6 � .. .� e 

Pulley Blocks. �;l 5;; !,S Iron Sheaves. Phos-
, ,a "'.li .. .a 2 i! phor Bronze Self-

"':: :� :  � �  Lubricating Bush-
. � . 6 U Ings. PENFIELD 
z z � BLOCK WORKS, 

IDBide Iron Wrought Patent Iron SheaTe Lock Bo X 99, Lock-StrappedBloek. Iron Block. BteelRoller Bushdd. port, N. Y. 

GEF�Y!�� a��Pu!!I!n ��I�L, Th�i���u��!?1et��fo�1��opo. , AIR COMPRESS-OR-S. 
Ea STERBINS 111'F'G IJO., SPRINGFIELD, MASS. � <> S or <> :N'. J.\I.I: .A.  S S . ,  THE NORWALK IRON WORKS CO., 

SOUTH NORW A.f.oK, CONN. 
OFFER FOR SALE : PAINTERS Address for catalo"ue new mod" of 

PATENTED ASBESTOS ROPE PACKING, _____ , , gralning, J. J. Cal ow, Cleveland, 0. " 
" LOOSE " 

ROOFINC. 
For steep or fiat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW. 32 John Street, New York. 

very low for cash. Will sell all together or each machine 
separate. All first-class machines, good order. 

J. H. KERRICK & CO., Indlanapolls, Ind. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's .Planers. Richardson's Patent Im-
w"�-s�� 'il����ne�

a
i��r��n�CP�i�

i
�1ie����%\��s. :�� 

Wood-WorkiWr���W�f� il'bnat'�iti�i'.rnlit�'g*� by 

(Shop formerly oc�u�'fia�';"ti.
SiflttL �oJ6�rer, Mass. 

Wanted in every Family.  
�fd[�e

d
�
d
ha���":���be:l��o�tg:

e
�;. �:I�

h
to:rJ�e;li 

neatly combined in one compact. durable , article. Can 
be carried In one hand. Weighs only 18 lb. Customers 
say, .. Well pleased." Send for sample. Price '2. Agents' 
term. a bonanza. Rights for sale. Address 

J. H. MARTIN, Hartford, N. Y. 
See Illustration In SCIENTIFIC AMERICAN, March 20. 1880. 
CORRUGATED AND rRIMPED IROS 

ROOFING A N D  SIDING, Iron Buildings. Roofs. Shutters. 
�t�rs�g�Y�II\,:klN�¥is'lJi:�d� 
AND ROOh' CO., 5 Dey Street, New York. 

Perfectly Smo�th, Thorou[hly Seasoned 

CUT THIN  LUMBER ! !  
Manufactured by our Patent Board CUtting Machines 

and Seasoning Presses. Prononnced the only Perfect ' Cut ' Lumber I I  
M A H .O C A N V , 

Rosewood, Satinwood, Walnut, Ash, Red Cedar; Cherry, 
Oak, Poplar, Maple. HonY

'y
French Walnut, etc., eto., In 

LYfe,:;I¥'0�:al!f.;':::n,:!d
prf:.,�T:'r8. 

GEO. W. READ &; CO .. 
186 to 200 Lewis St., foot 5th and 6th Sts.,NewYork. 

" " JOURNAL " 
" .. WICK 

$ 7 7 7 A YEAR and expenses to agents. OUtfit Free. 
Address P. O. VICKERY, Augusta. Maine. 

MILL BOARD, 
SHEATHING PAPER, 

FLOORING FELT. 
CLOTH. 

" RELIABLE " 
Engines a complete 8ucces •. 
Prices still 40 per ceut. below 
those of other makers. Un
equaled for efllcienv,' slmrlicl-

OF THE , 

$ dtutifit Jtutritlu 
II'OR 1 8 8 0. 

The Most Popular Selentifie Paper in tile World. 
VOLUME XLJJ. NEW SERIES. Only $3.20 a Yeal', inclu(Ung postage. Weeldy. ll2 Numbe .. s a Year. 

Address, for circular, 

����:��aN.
lif,:: to ll&l's

fo�u� 
H. P. All complete, with Gov
ernor, Pump, and lleater. 

This widely circulated and splendidly illustrated 
P3per Is published weekly. _Every number contains six
teen pages ot useful informat.ion, and a large number of 
Original engravings of new invent.ions· and discoveries, 
representing Engineering :  Works, Steam Machinery. 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture, Agriculture; Horticulture, Natural History, etc. 

HEALD, SISCO &; CO • •  Baldwinsville, N. Y. 

THE DRIVEN WELL. 
��j{� ::3 �e'l.ft�� lt�:J1��e�f8�r ��m:auRf;�h�� American Driv.m Well Patent, leased by the year 
to responsible parties, by 

W M .  D. A N D R E WS &. B RO., 
�ll BROADWAY, NEW YOltK . 

I '�I'�H'\D BL�GKSMiTHS'BIOW[!?S 1I�'" 
I (�'L 'j, - & POP'ABI t, FORGES '-:Il L 

r FOR SA" 8\ " LL DEALERS �; 
I ,, ; BU rrALc rO'1GE CO M'F'RS ,I , 
: >.J (/ .. . B U F 'l' Jl LO. N.Y. l )""'"":: � SEND FOR CI.'leUL"". & PRICE l ,;T ' I 

.. TOI-I N H.�HtTLEY & CO. 

All Classes- of Readers find In THE 'ScIENTIFIC 
A¥ERIOAN a :  popular f'eaWm6 of- the best· scientific in
formatlon.of the,dl'Y.; and I� Is the aln! of the publishers 
to presenUt in an attractive ,form, avoiding as :much' as 
possible abstruse terms. To _every Intelligent mind, 
this journal a1fords a constant supply of Instructive 
reading. It;s promotive of1mowledge and progress In 
every community where I t circulates. Tel'ms of Subscl"iption.-One copy of THE SCIEN
TIFIO AMERICAN will be sent for one year-52 numbers-

ostageprepald, to any subscriber In ,the United States 
or Canada, on receipt of thl'ee dollars and twenty cents by the publishers ; slx- mimtlls, $1.60 ; three 
montbs, $1.00. 

European Representatives of American Houses. ' with 
First-class Agents In the prine. pal Industrial and l'IJI'icul- Clu b,s.-One extl'n, copy.of THE SCIENTIFIC AMERI
tural centers and cities In Europe. London, 7 Poultry, CAN will be supplied gratis jor eve"fj club oj jit,. S1Wscribers 
E. C. Parls. 8 Place Vendome. Terms on apSlication. a( �20 each ; additional ' copies at_ same .proportlonate �h�P:;"'�l��O����ase Paris goods on comm ssion at rate. Postage prepaid. 

, ' : One copy of THE SCIENTIFIC AMERICAN .and one coPy Lat hes, P I  a n e rs, S h a  pers of THE SCIENTIFICAMl\RICAN SUPP�EMENTwillbe sent 
Drills, Bolt and Gear Cutters. MllllnlLMachines. Special I for one year;postage ppepaid, to any subscriber In the 
Machinery. E.GOULD & EBERHARDT, Newark, N. J. j un

.

ltedStat<lS or Canada. on recel

,

Pt of -seven dollars by 
the publishers. E. LEV A TOR 8 • The safest way to remit Is by Postal Order, Draft, or �!cf.:ft�� Of

St!�tI'My�:�¥t��e"In� Express. Money carefully placed inside of envelopes, 
Belt Power for PassenJirers and securely 'sealed, and correctly addressed, seldom goes 
Freight: Iron Furnace Llftl'> Port- astray, but Is at the sender's risk. Address aU- letters able HOlstS. STOKES & PAJ:tRISH, and malle 8JI orders, drafts, etc payable to 30th and Chestnut St" Phlla, Pa. ., 

To Electro-Platers. 
BATTERIES,CHE}IICALS, AND.MATE-

rials. In sets or Single, with Books of .. Instruction 
for Gold, Silver. or Nickel Plating. THOMAS HALL, 
ManufactUring ElectriCian, 19 Bloomfield Street, Boston, 
Mass. Illustrated Catalogue sent free. 

5 2 Gold, Crystal. Lace. Perfnme<h,and Chromo Cards, 
name In Gold&Jet 10e.ClInton Hros.Clintonvllle,ct; 

MUNN &. CO., 
37 Park Row, New York. To Foreilrn Subscribers.-Under the facilities ot 

the,Postal Union, the SCIENTIl'IC AMERICAN Is now sent 
by post dIrect from NewYork,withregularlty,to sub8Crlb
ere In Great Britain, India, Australia, and all other 
llrltlsh colonies; to France, Austria, Belgium, German), 
Rullllia, and all other European States ; Japan, Brazil, 
Mexl�; and all States of Central and South America. 

! Terms, when sent to foreign countries, Canada excepted, 
$4. gold, for ScIENTI1'IC AMERICAN, 1 year ; '9, gold, for 
both ScIENTI1'IC AMERICAN and SUPPI,EMENT.for 1 
year. This Includes postage, which we pay. Remit bJ 
postal order or draft to order of Munn & Co., 87 Park 
Row, New York, 

Address JOHN A .  ROEBLING'S SONS �lUItlfactur-
er�, Trenton. N. J" or 117 Liberty Street, New York. THE " Scientific American " is printed WIth CHAS. 

" heels and Rope for conveying power long distances. ENEU JOHNSON & Co. 's DlK. Tenth and Lom·' 
Send for circular. bard Sts., Philadelphia, and 50 Gold St. New York. 
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