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INDEX OF INVENTIONS 

Patent Lawyers, Experts, and capitalists wanted to 
coliect $1,000.000 for infringements, at 50 per cent. Most 

valuable patent ever Issued. Address 2,049 Euclid Ave. 
Cleveland, Ohio. 

Best Wood Cutting Machinery, of the latest improved 
kinds, eminently superior. manufactured by Bentel, 
Margedant & Co., Hamilton. OhiO, at lowest prices. 

A Microscope with 100 mounted objects for one dol
l ar; circulars free. Address D.L.Smlth,Waterbury, ct. 

Vises, horizontal and vertical, illustrated on page 342. 
Sample sent prepaid In t he U.S.on receipt of $2. Patent 

for sale. W.X.Stevens, East Brookfteld, Mass. 
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Patent rights for sale. Circulars, Box 619, Petrolia, Pa. 
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H. Maranville, Akr on, Ohio. 
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WiIIlsms & Co., Fort Worth , Texas. 

Patent Right tor sale of Sulky and Gang PloW; one 
that never was beaten on test. Apply to E. C. Eaton, 
Patentee, Pinckneyville. 11l. 

Rubber Belting, Packing, Hose, and Manufacturers 
Supplies. Greene, Tweed &Co .• 18 Park Place, N. Y. 
Water Wheels, increased power. O.J.Bollinger, York,Pa. 

The Turbine Wheel made by Risdon & Co., Mt. Holly, the zinc coating. 
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circulation. acid. Apply wet blot ing paper to remove excess of so· 

Bound.v olnmes of the Scienilfic American.-l have lution, and then a dry blotter. After the wood is dry 
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express. See advertisement on page 380. J ohn Edw .. rds. (7) G S C 't B '  1" d P. O. Box786.N. Y. • . .  WrI es: y usmg oxa lC aCl 

FOR WHICH 

Letters Patent of'the United States _ere' 

Granted In the Week Ending 

April 23, 1878, 
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[Those marked (r) are reissued patents.] 

A complete copy of any patent In the annexed list, 
Including both the specilications and drawings, will be 
furnished from this office for one doll .. r. In ordering, 
please state the number and date of the patent deSired, 
and remit t o Munn & Co .. 37 Park Row. New York City. 
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Sperm Oil, Pure. WIn. F. Nye, New Bedford, Mass. of construction: a good clear expositio� of the d�cult with one or two la ers of clean paper soaked in paraf- B Ullion, covering strands for . R. C. Alton ........ 202,774 subject of geanng, and lastly the practical buildmg of fin y 

Burgl .. r alarm, G. W. Eddy ..... .... ......... ... .... 202,798 Power & Foot Presses, Ferracute Co., Bridgeton, N. J. machine tools. make up the rest of a volume which • 
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number comprises most of the pJ.ates of the four preced

PINE PLANTATIONS ON THE SAND WASTES 
OF FRANCE. By John Croumbie Brown, 
LL.D. Edinburgh: Oliver & Boyd, 
Publishers. 

at atmospheric pressure, is procurable from the evapo- Button, C. B. Cha1fee ... ............................. 202,789 
ration of a unit volume of water, and what would be Button, West & Spittle ....... ............... ........ _1M 
the ratio of decrease in the volume of steam under Button, E. S. &.r. E. Whee ler . . .. ... ............ 202,!1111' 
added pressure? A. According to Professor Rankine, Cans for holding 011, Collin s & Boughton .......... 202.791 

i car. stock, J. M iller ............ ..................... 202.8M whose calculations agree quite well with the exper men- C .. rd, advertising, G. C. Bell ........................ 202,692 tal investigations of Fairbairn and Tate, the re lative carriage, c hild 's. C. Gillis ............... ........... 202,715> volume of steam, compared with that of water, is as carriage tops. etc., fastener for. J. Watters ...... ·202,683: 
follows: Cartridge box, J. W. Frazier .................... ... 202.642' 

Pressure In Relative Volume. Cartridges, capping. H. A .  Kingsland •••.......... 202,S31 Atm ospheres. Chair. nursery, ]'. CauUer ... ... ............ ......... 202,788 1. ..................................... 1646 Check hook, G. E. Waring, Jr. (r) ....... .......... 8,1911 2...................... .• .. ........ 850 Cigar machine, D. A. Bright, Jr ••••................ 202,628 3. . . .  .. . . . . . ..•............ . ... ... • ••• � ()lock, H. J. & W. D. Davies ........................ 202,795, 

Dr. Brown has published a number of valuable work 
on sylviculture, which contain strong arguments against 
the destruction of forests and in favor of reclaiming 
waste lands by tree planting. The present work re
lates mainly to the attempts at arresting and utilizing 
the sand drUts on the waste regions in France by the 
plantation of the pine and other trees or grass. the 
suitability of which is indicated by the nature of the 
soil and atmospheric conditions. Ing weekly numbers of the SOIENTIFIC AMERICAN. with 

other appropriate contents, business announcements, A 
etc . It forms a I .. rge and splendid periodical of nearly 

MANUAL OF INDUSTRIAL CHEMISTRY. 
Edited byB. H. Paul, Ph.D. New York: 

4..... .... ... .............. ........ ..... 
Cl ock, V. Hi mm er (r) .......................... .... .. 8, 1 94 

(12) C. W. M. asks: 1 How can rusty steel Clothes line tightener, S. Conner . . . . ....... . . . . . . . .  202,684' 
tools be made bright? A. Clean them with oiled emery Clothes pounder, M P. Colvin ...................... 202.792' 
paper. 2. How can a soldering iron be tinned when the Cock, gauge, e. J. Elliott ..... , ...................... 202,&"9> one hundred quarto pages, each number Illustrated with 

about one hundred engravings . It Is a complete record 
of American progress In the arts. 

1,000 2d hand machines for sale Send stamp for de
scriptive price list. ForAllith & Co., Manchester, N. H. 

Nickell'lating.-A white deposit guaranteed by using 
our materiaL Condlt,Hanson &; Van Wlnkle,Newark,N.J. 

Cheap but Good. The" Roberts Engine, " Bee cut 
I n this paper. June lst, 1878. Aise horizontal and 
vertical engines IIIld boilers. E. E. Roberts. 107 Lib
erty St., N. Y. 
Foot Lathes, Fret Saws, 60., 90 pp. E.Brown, Lowell,Ms. 

For Shafting, Pulleys, Hangers, etc., send for price 
list and discount to Hllles & Jones. Wilmington, Del. 

Improved Steel Castings; stJjf and durable; as soft 
and easily worked as wrought Iron; tensile strength not 
less than 65.000 Ibs. to sq. I n. Circulars free. Pittsburgh 
Steel casting Company, Pittsburgh, P a. 

WIn. Sellers & Co., Phila, have introduced a new 
Injector, worked by a single moti on of a lever. 

Valuahle Invention to users of Steam Boilers. See 
advt .• page 318, last Issue. Address U S. Aut om atic 
Stoker Co .. No .. 2 Chestnut St., Philadelphia, Pa. 

Presses, Dies, and Tools for working Sheet Metals, etc. 
Frutt and other C .. n Tools. Bliss & Williams, Brooklyn. 
N. Y .• a nd P .. rls ExpoSition, 18 78. 

John Wiley & Sons, 15 Astor Place. 
Price $10. 

This work is based upon a translation o f  Stohmann 
and Engler's German edition of Payen's " Precis de 
Chimie Industrie1le." It is copiously illustrated, and the 
editor has added some chapters on the chemistry of the 
metals. As a manual for general reference it will prob
ably serve instead of larger and more costly works, as 
it contains much usefulinfonnation in condensed forIn. 
PRO TECTION AND REVENUE IN 1877. Pub-

lished by G. P. Putnam's Sons, 182 F ifth 
avenue, New York. 

This is a lecture delivered before the New York Free 
Trade Club by Professor Sumner of Yale College. It 

adds many cogent arguments to one side of a contro
versy in which it is not the province of this journal to 
participate. 

tin is off so that the solder will adhere to the iron? A. Cock, water, M. Hogan .............................. 202,658 
Heat the'soldering iron, and file the' end down to the clear Cocoa nut fiber, treatment of, E. Pallu .. ........ 202,662 

COin, detecting counterfeit, Baker & Simonton ... 202,691 copper, then rub it in resin and solder mixed by the Coin package, C. F. Trout ............................ 202.893 heat of the iron. You may have to file the iron twice. Colors, ultramarine, R. H offman . ................ . 202.822' 
(13) F. L. M. asks: 1. In what kind of Cotton gin saw cleaner, R. S. Munger ........ .... 202,7441 

waterwill most likely be found animalcules for low Cultivator, J. Smith ... ....... .. ... .. ............... 202,763 
Cupboard, elevating, J. T. Westwood ...... ........ 202,900 powermicroscopes from 20 to 100 diameters? A. Any Curry comb. Lawrence /I; Holmes .................. 202.837 stagnant water. 2. How" can I obtain some "paste Curtain cord tightener. J. F. Mlenhardt ... ....... 202.852 eels?" A. Allow fiour paste to stand two weeks or Curtain roller rack. J. F. Almy ...... ............... 202,77li more in a moderately warm place, in'contact with the Cutlery, table, C. Reese . ...... ...... ... ............. 202,7i\"r 

air. 3. What power is required to distinguish human Ditching machine, T. F. McGough . .... ..... ...... 202,661 
from other bloodY A. Not less than 500 diameters; one Dog power, F. K. Tr axler ..........•...........•.... 202.679 
fifth inch objective with B eyepiece. It Is questioned Door chain. T. F. Stevenson ....................... 202.885 
by some microscopists whether the distinction is always I Draught equalizer. H. D. Cress .... ... .. .......... 202,7(1) 

wI I Elfervescent liquids, drawing. T. Warker (r). ..... 8.200 POSSI e. Election stickers, blank for, J. Arnold ............ 202,775 
MINERALS, ETc.-Specimens have been re- Engine, W.H. Hoffman ................. ............ 202,821 

ceived from the following correspondents, and Engine, C. M. & E. E, Miller . . .. ... . ... .... ....... 202,853 
Engine, W. H. Elliot .................................. 202,688 examined, with the results stated: Engine, F. Stark enberg ............................. 202,882 

• H. A. J.-It ishornblende.-W. M. B.-The fire clay Engine, O. Stenberg ... .......... ..................... 202,884 
is not of excellent quality. It is of little value aB a Engine, R H. Tayl or .......... ......... ............ 202.8S3 
pigment. Propt'rly tempere.<l it might serve as mate- EnglIle, D. Turner .... ........ ............ ....... .... 202,894 
rial for drain pipes, tiles, common pottery, soft bricks, Engine condenser, W. J. Allen (r)......... ........ 8.188 
etc.-J. N, Jr.-The glittering particles in the powder Engine condenser, J. Absterdam (r) ...... ........ 8,193 

(1) G W S sks' Uan any saVl'ng be d Env elope . O. P. Hatfield .. ....... ...... . ... . ..... .. 202,816 • . . a • are of mica. Not valuable.-A. B. T.-The san stone Fabrics, machine for cutting, A. Warth, ... 202.900, 202,901 made in battery material of Callaud cells by breaking and red jasper contain nothing of value.-J. S., M .D. Faucet, bung, S. T. Moore ........... .... ..... ..... 202.855 circuit when not needed for use? A. If the circuit re- We do not consider the pebble of value; it is milky Felting process, Flagg & Jackson ........ ...... ... 202.801> mains open any length of time the blue (copper) solu- quartz.-C. & R.-The sample of quartz does not ap- Fence, W. M. Landreth . .................. ... .. ... . .  2Q2,8Sff For Shafts, Pulleys, or Hangers, call and see stock tion reaches the zinc; soluble zinc sulphate is then pear to be auriferous. The other specimen contains Fence, C. H. Phelps ... ......................... ... 202,75Z kept at 79 Liberty St. Wm. Sellers & Co. formed and the copper deposited on the zinc. The silica, clay (aluminum silicate), lime, magnesia, and a Fence, N. Westcott ........ .......... . ........... ... 202,llO5 The great Wheelock Engine, which furnishes the Smee or Leclanchii cell is better suited for open circuit little sodium and iron.-E. A. S.-The samples of na- Il'ence. W. R. White ................................. � 
h It t th 1· s t '  . 1 h t . ed W h ld b I Fe nce, H. &J. Harrington ................. ......... 2�.m power to the machinery of the AmerlcanEx Ib a e me. Ive magneslUm su p a e �ece lv . e . s ou e 

Fence post. E. D. Roseman . ... . .. . ................. 202,8'1", Paris Exposition this year, Is lubricated by Patent Lubrl- (2) C. B. P. asks: 1. What is the title of I pleased to bave further partICulars respectmg the de- I Fiber, machine for making. L. P. Sum mer s ....... 202,'76ffi cene and Cups. 
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a:: M. Peelet's work, so often quoted in Rankine's treatise posit.-E. McD.-The samples consist principally of Fiber, treatment of waste, J. Wilkins ... ....... ... 202.9101 madelnPhllade p a n . . ar , 
" .' on the steam engine' A "TraitedeChaleur"parM. lime carbonate with a little sulphate and a trace of po- Flle,blll,T.Lees ........ .. .... ....... . .. . ........... 202.1� N. Y. city. 

. Peclet Paris 2 WiIO ar� the standard auth�rities on tasBa, strontium, and phosphoric aCid.-D. E.-It is a Filtering apparatus, A. Van Haagen (r) ........... 8.1!l2 FrlctionClutches for heavy work. Can be ron at �
gh 

locom�tivee�gi;eering? A. Colburn,Clark, Holley, and fair quality of fire clay.-J. D.-Nos. 1, 2, and 3 ar� ar- Fire alarm, signal bOX, R. N. Tooker . . . . . . . . . .... .  202,891 speeds,and start gradual. Safety Elevators and Holstmg 
Forney are authors of standard treatises on the loco- gillaceous limestones.. Nos. 4 and 5 contain calCIum Fire arm. W. H. Bliss ....... ... ........... ... .... .... 202.627 Machinery .. speclalt�. D. Frisbl� & co.,

.
New Haven, Ct. 

motive. 3. Does an engineer who makes a specialty carbonate with a little baryta and strontia. No. 6 is Fire arm, L. Ybarra ....... ........ ...... .... ......... 202,915 
Wrenches.-The LIPsey "Rehable " IS strongeBt and . . ' . . calcareous clay. No.7 is clay slate. No.8 is a variety Fire escape, F. Dettmer ..................... ........ 202,700 

best Six Inch sample by ma il 60 cents. Roper Cal orlo of locomotIves, reqUIre to be weIl versed m the hIgher 
f h t 't N 9 '  . f t '  f I Fire escape, Swa nk & Jehnke .......... .... .. .... .. . 202.767 

En�ne Manufacturing Co. 91 Washington St ., N. Y. brancbes of mathematics. such as calculus, trigonome- 0 ema 1 e. o. IS a co�cretlOnary onna IO� 0 ca Fire front, J. A. Ewing ..... ........••••.•••........ 202,799 try, or conic sections? A. Some of the most success- careous �Ia!. We cannot Judg� from the specImens of Fis hi ng apparatus. O. Hesse .... ................. ... 202,81& The Cameron Steam Pump mounted in l'hosphor ful builders have been ignorant of the higher analysis the proxllDlty of coal. No.1 mIght be used as a build- Fluting device. J. & E. Shane & H ook er ...•....... 202,669" Bronze Is an Indestructible machine. See ad. back page. but such knowledge is frequently of great assistance. ' ing stone, but is rather soft.-,W. J. C.-It is zinc blende Fluting Iron, N. R. Streeter ................ ........ 202,676� 
For Solid Wrought Iron Beams, etc, see advertise

ment. Address Union Iron Mills, Pittsburgh. Pa., for 
. lithograph, etc. 

-of some value as a source of zinc.-W. J. T.-The Fruit drier H. Br ow n ............................... 202,69!!J (3) O. J. B. asks: Which will transmit curious hair-like substance fonned on the coke is simi- Fue l bOX, 'w. McCarroll ............................. 202.w.: more power, a polished cast iron pulley or a rough one? lar to the mineral wool now largely made from molten Funnel, D. B. Lester .... .... ............. ..... ....... 202.'l1!W A. A polished puIley. blast furnace slag by the contact with a jet of hot air or Furnace, boiler. J: Jenks ... . ........... ............ 202,657 Solid Emery Vulcanite Wheels-The Solid Original 4) W M J • 

I '  h b 'ld 16 steam In composition it is an iron-lime-alumin/l. sili- Furnace, metallurgiC, T. D. M organ .....•• , ....... 202,743 Emery Wheel-other kinds imitations and inferior. ( . . . WrItes: WlS to U1 a x cate , �ontaining a'little graphitic carbon. Its formation Furnace. reverberating. W. Mann .................. 202,845 Cautlon.-Our name Is stamped In full on ali our best 25 foot drying room for green lumber 25 fee! from my . ' .  Furnace, smoke consuming, A. Gross .. ........... 202,646 Standard Belting, Packing, and Hose. Buy that only. engine, using the exhaust steam from the engine,which would reqUIre an unusuaIly hIgh tempt'rature in the 
Furnac e fire lining and back, D. Earnshaw ........ 202.637 The best Is the cheapest. New York Belting and Pack- is 25 horse power. It takes all the power to do the retort. Furnaces. gas check for blast.D. N. Jones ....... :202.730 Ing Company, 37 and 38 P ark Row. N. Y. work required of it with a free exhaust through a 2� Garlic separator, Shamberg er &Ctrroll ............ 202.�. Hydraulic Presses and Jacks, new and second hand; inch pipe. I am fearful of the back pressure. Will It COlDl1JMCATIONS RECEIVED. Gas lighting burner, :A.. L. Bogart ........... ....... 202.694 

The Editorof the SCIENTIFIC AMERICAN acknowledges ... 202128 Lathes and Machinery for Pollslling and Bllmng metals. do to enIarge the pipe �inch, and if so, how many Gate,"n. B. Hu nt ington .. ..... . ......... .... ........ • E. Lyon & C o., 470 Gr .. nd St .• N. Y. I coils of pipe will be necessary? A. You can re!(lllate with much pleasure the receipt of original papers and Glass . ann ealing, H. Gerike ......................... 202,809 
contributions on the followinr: subjects: Glassware, matlhlnefor finishing. D. Challlnor .... 202,631 Climax Washing Machine. Reliable Agents wanted. the back pressure to a considerable degree by using Singular Locomotive Accident. By W. J. T. Glassware, ornamenting, A. Harcum .............. 202,641 Descrlptlveclrcu1ars furnished. N. C. Baughman & Co .. large heating pipes. With 3 inch pipe and 8 or9 coils, The Jury at the Paris Exhibition. Gov ernor. E. Towns .. ; .............................. 202,892 York. PII. which would probably be sufficient for your purpose. Stonn and Flood Signals. By A. W. Grain hand, G. A. Brackett ......................... 202,897 We make steel castings from M to 10,000 lbs. weight. the back preSBure ought not to be increased more than Set ing Boilers. By F. B. C. Gra in bin, J. A. Wolftey� ............................. 202.911 3 times as strong as cast Iron. 12.000 Crank Bhaftsofthls from 1� to 2 lbs. per square inch, Grai n binder, N. B. Fassett ........ ....... ......... 202.603 steel now running and proved superior to wrought Iron. 

• 
Money. By J. A. Grain binder, Olmsted, Travis & Chute .... ........ 202.741 Circulars and price list free. Address Chest er Steel (5) G. & H. ask how to galvamze sheet Iron Mining and Manufaetm:ef1. By M. I. H. Grai n separator. 3':M., F. W. &C. V. Herman .... 202.721 Castings Co .• Evelina St., Philadelphia, P... iron. A. The iron should be cleaned by;mmersipn in The Phonllutpgraph, Grain separator; M. H. Pitts ... ........ '" .......... 202,863 make's Belt Studs, the best fastening for Rubber and an acid bath (sulpburic acid and wate�, equal parts), and Ink Wipers. By C. F. S. Grinding machine. A. E. Elmer ...... : .• • . . . . . . . . .  202,640 Leather Belts. Greene, Tweed & Co., 18 Park Place , N.Y ,"then scrubbed with sahd or emery. When clean, it is Price of Machinery. By J. C. H. Grinding machine, J. Hunkeler ..................... 202,006 
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. �2 899 1 Ti ber preserving W. Thilmany . . . . • . • • . • . • . � . • • 202,;;;- Toys. J. A. Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,851 B d Grindmg machlne,··A. Warth . . ... . . . . ... . . . . . . . . . . . .  <V , m "  202,680 Wines anil brandies. J . CBJ.vet &·Co . . . . . . . . . . .  ; . . . . .  5,858 OUD Ha mock E F Hanks . . . . . . . .  ID2.814 Tobacco, treILtlng, J. Trent . . . . . . . . . . . . . . . . . . . . . . . . .  �2 69  Woven cot. ton ;fabrlcs, Minot, HooPllr & Co . . . . . . . . .  5.885 m ' d

'
J T' 

S 
·
th. . . . . . . . . . . . . . . . . .  " '

202 879 Tobacco stem crusher. N. H. Borgfeldt . . . . . . . . . .  ..., . 6 5 880 Harness pa . . . nn . . . . . . . . . . . . . . . . . . . . . .  . • . .  '780 To S. Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202,754 Wrench, Girard Wrench Manut. Co . . . . . . . .  . . . . . . . . . .  , OF THE Harrow, J. H. Barr . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  202, y, 
202 7�2 Writing paper, Byron Weston . . . . . . . . . . . . . . . . . . . . . . .  5.868 

Harrow, R. M. Skinner . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  �,671 Toy pistol, C. Mohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
202

'
651 , " DESIGNS. SC-lentl-nc 

Volumes 
Harrow G Watt. S r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202,908 TOy vehicle, F .  R. Hoard. . . . . . . . . . . . .  . . . . . . . . . . . . . .  • 

Harrow: etc.,  machine, G. W. & H. F. ROberson. 202,878 Trace coupling, J. Fourney .: . . . . . . . . . . . . . . . . . . . . . . .  202,806 Badge, Henry Moesinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,629 
F tt . 202 0"" Transplanter and hoe, M. Wilson .. . . . . . . . . . . . . . . . . 202.909 W d 10 636 Harvester, N. B. asse . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . ,�. 

�2 783 Badge. R. O. 00 ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , i At present, I have on hand the following bound 
American. 

. hi A Algeo 202 628 Truck car, Marsters & Fisher . . . . . . . . . . . . . . . . . . . . .  20�,7 7 B,'ll,'ard table leg, H. H. Rolly . . . . . . . . . . . . . . . . . . . . . . . .  10,858 at $1.00 each, eIther smgly or by the quantity. 
Hat pouncing machine, W. Keenan . . .  . . . . . . . . . . .  202,829 Tread mill, R. A. Brown . . . . . . . . . . .... . . . . . . . . . . . . . .  • 

3 Billiard table leg, H. W. Collender . . . . . . . . . . . . . . . . . .  10,637 1 Volumes ofth� SCIE,!,TIFIC AMERICAN, which I w
. 
ill sell Hat preSSIng mac ne, . . . . . . . . . . . • . . . . • • • •  t , 

881 
Heating ap�aratus, J. P. Avery . . . . . . . . .... . . . . . . . .  202,776 Truss, L. T. J. Lubin . . . . . . . . . . . . . . . . . . . . . . .  202,8�, '. Bracelet, J. A. Hedstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,W 1 ------- ____ . __ _ 

Head light Dressell, E. H. & J. G. Voth ........... W2,711 Truck, car, C. Speldel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :'843 Biliiard table leg, Oscar Norman . . . . . . . . . . . . . . . .. . . .  10,639 
O

LD SERIES. 
'1 NEW SERIES. 

I 
NEW SERIES .  

Hog cholera compound, A J. Guinn . . . . . . . . . . ... .. 202,811 Umbrella tip cup, A. Dittrich . . . . . .... . . . . . . . . . . . . . .  202,��� Burial caskets, W .  J. Noble . . . . . . . . . . . . . . . . . . . . . . . . . .  10,600 

I 
Vol.ll. . . . 1 CO�y. Vol. 1 . . .  1 COl]ies. VoL 12 . .  6 COl]ies. Horse cleaner, M. P. W"sshburn . . • • . . . . . • • . , 1  • • • • • • 202,769 Valve, F. Brown . • . . . . • . • . • . . . . . . • • . . • • • • • • . . • • . . • . • • 202, Carpets, T. J. Stearns . . . . . . . . . . . . . . . . . . . . . . . . .  " " . " "  ",' 10,633 u 13 • . . • 1 I 

:: 

2 . . . � ,

: 

:: t� . .  g ,: Horse collar, M. Turley" . . . . . . . . . . . . . . . . . . . . . . . . . . .  202,895 Valve for barrels, etc., J. Byrne . . . . . . . . . . . . . . .. . ... 202,629 Casket screw, Rogers & Huggins . . . . . . . . . . . . . . . . . . . . .  10,681 , , " It: 3 "  .. 15: :  2 " Horse power M. H. Pitts . . . . . . . . . . . . . . . . . . . . . . . . . .  202,862 Vehicle, side spring, Milligan & Wood . . . . . . . . . . . . .  202,741 Child's dress, John McNeven . . . . . . . . . . . . . . . . . . . . . . . .  10,6� 1 " 11 . . .  2 .. 

I I :: � 

.. 

g :: 

Horseshoe, i. A. Risdon . . . . . . . . . . . . . . . . . .. . . . . .  202,758 Vehicl.e, side spring, W. L. Weston ': . . . . . . . . . . . . .  202.90
665
4 Clock faoe George Agar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,625 vpls. of the Old " 32" 6 " � 00. ed H F P 202 ' 10 628 Senes contain one . . Horseshoe nail machine, J. T. Hough . . . .. . . ...... "".,- VeloClp e, . . arsons . . . . . . . . . . . . . . . . . . .  . . . . .  , Clock case, M. C. Jones . . . . . . . . . . . . . .  · . · · ·  . . . . . . . . . . . .  , year's numbe�s, The books will be Hub attaching device, J. C. Hendry . . . . . . . . . . . . . . .  202.726 Ventilator for hOuses, J. E. RIchard . . . . . . . . . . . . . . .  202,869 Crochet fabric C. A. Burnham . . . . . . . . . . . . . . . .. . . . . .  10,626 : and the New Se. Isent bl express on Hydrant. P. Connolly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202,793 Ventilator, louver, J. F. Starr, Jr . . . . . . . . . . . . . . . .. 202,765 Organ case sa�uel Hayward . . . . . . . . . .. . . . . . . . . . . . .  10,635 ries six months. Ireceip of pl1ice. Hydraulic power accumulator, T. M. Maguire . . . .  202,660 Vessel, compa,nment, J. Butcher . . ... . . . . . . . . . . . . . .  202,�� Pendulum:"'elgllt, George Hoyting . . . . . . . . . . . . . . . . . 10,627 ' The books will be sent by express on receipt of price. Ice in separated layers. forming, A C. Call . . . . . . .  202,787 Wagon, dumpmg. J. R Nelson . . . . . . . . . . . . . . . . . . . . .  202, Sheet metal w\tterPipe, J. F. Starr, J r . . . . . . . . . . . . .  10,682 Address all communications to Indicator, wind. A. J. & F. E Harris . . . ...... . . . .. .  202.815 Wagon toP. V. B. Grinnell . . . . . . . . . . . . . . . . . . . . . . . . .  202,810 Writing paper, M. H. Pirie . . . . . . . . . . . . . . . . . . . .  10,6ID, 10,6H JOHN EDW ARDS:i Indlcator. J. Freeman . . . . ... . . . . . . . . . . . . . . . . . . ... . . .  202,643 Washing machine. J. G . Beardsley . . . . . . . . . . . . . . .. 202.781 i P. O. Box 77 , New York. Insect powder gun, W. Kennish . . . . . . . . . . . . . . . . . . . .  202,830 Washing machine, J. J. Straub . . . . . . . . . . . . . . . . . . . . .  �:'��� English Patents Issued to Americans. 

I RA I L W A Y  APPLIANCES AT T H E  Ironing table, F. M. Smith . . . . . . . . . . . . ..... . . . . . . . . .. 202,877 Washing machineJ C. Thompson . . . . . . . . . . . . . . . . . . .  • 

April 28 to MOY 9, inclusive. Philadelphia Exhibition. Being a Paper read before the Jar, fruit, J. H. Phillips . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  202,758 Water closet, M. Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202,652 Q , Institution of Civil En/j'ineers, London. By DOUGLAS Knife scourer, N. A. Wierman . . . . . . . . . . . . . . . . . . . . . .  202,770 Water closet, drip tray, C. Harrison (r)... . . . . . . . . .  8,189 Anti-friction bearinl'ls.-J .C. Thompson, Brooklyn, N.Y. gcei;";,��' Iin�ri�ang��';i'�
u
����:�rI'l:i1l'�:;�� �l!�r<lRg� 

Knitting machine, W. T. Lemon . . . . . . . . . . . . . . . . . . .  202,8ID Water meter, J. Johnson. . . . . . . . . . . .  . . . . . . .  . . . .  202,827 BaJance.-F. Fairbanks, St. Johnsbury, Vt. I of the above papers are contaln'ed in SCIENTIFIC AMEIU-Ladder, P. Rutan . . . . . . . .... . . .. . . . . . . .... . .. . . . . .  202,876 Water raising apparatus. D. M. Smyth . . . . . . . ... . . .  202,7M Boot and shoe lasting machlne.-H. G. Thompson, Mil- CAN SUPPLEMENT, No. 12li. Price 10 cents. To be Lamp, W. Boekel . . . . . . . . . . . . . . .. ... . . ... . . ..... . . . .  202.698 Weather strip, D.'8. Wood . . . . . . . . . . . . . . . . . . . . . . . .  202,912 ford, Conn. had at this office and of all newsdealers. Lamp, W. M. & J. J. Walton . . . . . . . . . . . . . . . . . . . . . .  202,681 Well bOring and rock drilling. J. P. Summers . . . . .  202,677 Carbureter feed regulator.-B. Chollar, Chicago, Ill. Lantern, Baron, Cash &. Rankin . . . . . . . . ..... . . . . . . .  202,779 Wells. lining bored, J. Dollard . . . . . . . . . . . . . . . . . . . . . .  202.796 Caster for furnlture.-C. E. Parent, New York city. Lantern, F. J. & G. A Whitcher . . . . . . . . . . . . . . . . . . . .  202,637 Wheels, scraper for vehicle, M. Robbins . . . . . . . . . .  �,872 Concrete.-J. S. Wethered, New York city 
IRON RAIL WAY TIES AND SLEEPERS. 

Lathe chuck, J. E. Lavey . . . . . . . . . . . . . . . . . . . . . . . . . . .  202,888 Whlffietree hook, N. Hill . . . . . . . . . . . . . . . . . . . . . . . . .  202,649 Firearm, repeatlng.-B. C. Gough, Canton, Miss. Leatherfolding machine, R. H. Lufkin . . . . . . . . . . .  202,8U Whip rack, S. A. Darrach ... . ..... . . . ...... ... . . . . .. 202,794 Folding and printing mnchine.-C. Chambers, Jr •• et al., 
By CHARLES WOOD C.E. Twelve illnstrations. The various Systems of Tron Sleepers;  the Bowl, Pot, or Oval' the Longitudinal Wrought Iron ; the Transverse Wrought Iron. Practical e.J:perience with each. Durability of Wrought Iron for Sleepers. Adjustment of Gauge on Curves. Spreading Out. The Barrow Combined Sleeper and flaiL HLf's, Hoenegger's, and Thomnen's Systems. Serre's and Balitigs' Systems. M'LeUan's and Potel's Illeepers. Wood's Cross System. The several systems lllustrate�1. with particulars of BallastIng, Spij<es Keys, Collars, vnalr!" and Tools ; Labor, FIrst 
Cost, Repairs, Wear, CorrOSIon, etc. 

Letter sheet and envelope, L. H. Rogers . . . . . . . . .  202,874 Windmill, S. E. Jarvis . . . . . . . . . . . . . . . .  . . . .. . .  . . . . . .  202,825 Philadelphia, Pa. Lifting jack. J. M. McClintock . . . . . . . . . . . . . . . . . . . . . .  202,849 Wire rOlling machine, Shaw & Spence . . . . . . . . . . . . .  202,670 Grinding mill.-P. T. Elting, Boston, Mass. Lifting jack, N. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . . .  202.789 , Wire rolling machine, guide for. W. W. McUallip. �2,8i8 Insplrator.-H. M. Whitney, Boston, Mass. Lifting jack, O. V. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202,666 i Wire rope and cable, T. Hager . . . . . . . . . . . . . . . . . . . . . .  202.812 Lacing books.-E. r aynz, Boston, Mass. Log turner, Driscoll & Balcom . . . . . . . . . . . . . . . . . . . . .  202,712 : Wool, ete., separating, J. Y. �later . . . . . . . . . . . . . . . . .  202,672 Loom.-H. Woodman, Saco, Me. Logotype manufacture, G. W. Glazier . . . . . . . . . . . .  202,716 Loom shuttle.-W. A .Doherty et al., Fall River, Mass. Loom picker, J. M. Parker (r) . . . . . . . . . . . . . . . . . . . . . .  8,191 TRADE MARKS. Loom shuttle.-J. M. PaJmer et al., Cambridge, Mass. Looms,picker staffstrap for, E. S. Stone . . . . . . . . . .  202,675 Ague cures, M. C. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,938 Motor.-C. Huebneretal .. Newark, N. J. THE TELEPHONE. BY R. M. FERGU-Lubricator. G. H. Hoaidand . . . . . . . . . . . . . . . . . . . . . . . .  202.820 Axes, Markley, Alling & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  5,901 Pulley.-W. Webster, Washington, D. C. SON F.R.S. Read before the Boyal Scot�lsh Society of Lu??cstor, C .  D. Lynch . . . . . . . . . . . .. . . . . . . . . . . . . . . .  202,786 Bitter., Alphonse Walz.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,986 Railway sprlng.-G. E Gray, San Francisco, Cal. t���solt�lc�Yfs�;g,�}.\'::.�d�:lth �g�r 'X?,i:l��i��y J�ft MaIlmg package, F. J. Grotevent . . . . . . . . . . . . . . . . . .  �2,720 Boots and shoes, E H. Stark & Co . . . . . . . . . . . . . . . . . .  5,905 1 Railway switch.-D. Tracy, Ridgewood, N. J. tory oiP the ilelephone. Th.e Reis Telephone. Bell s. Mandrel, expanding, F. H. Vannam . . . . .. . . . . . . . . .  202,768 I Bread raising preparatiolll!, D. & L. Slade . . . . . . . . . . .  5,984 Recording and reproducing sounds.-T. A. Edison, Menlo Wonderful sensitlvenes�. DIfference between the Ga)-Mechanical movement, J. C. Davis . . . . . . . . . . . . . . . .  202,707 I Bronchial lozenges, C. F. Asche . . . . . . . . . . . . . . . . . . . . .  5,898 Park, N .  J. 1 ���.an.N.!::' �ei'i\',�o-¥�Ye���'!i:se.M.tec'i.�;:�\¥lb�To�; Medical compound, H. Falk.· . . . . . . . . . . . . . . . . . . . . . . 202,801 Burning flUidS, J. G. Gorrell . . . . . . . . . . . . . . . . . . . . . . . . .  5,9J2 Relrigeratorcar.-W. D. Mann,Mobile, Ala. l of Metals. Ktaguetic Musical SoUnds. Cause of the Micrometer gauge, G. M. Pratt . . . . . . . . . . . . . . . . . . . . .  202,866 Caps for toy pistols, etc., E. H. Wander . . . . . . . . . . . .  5,915 Sea sickness preventing.-J. C. Thompson, B'klyn, N.Y. ' Sound. New Form of TelePhOnj' <j(?i'J9� Inl�CIEfs-Military accouterments, G. H. Palmer . . . . . . . . . . .  202,663 Catarrh remedy, F. W. Wei De Meyer . . . . . . . . . . . . . . .  5,9'8 Sewing machlne.-D .  H. Campbell, Pawtucket, R. I. ���� !:'!:l��i� ��:"L!���1 ,si newSdeaJ��s. clYso; Millstones, balancing, H, H . . Kendrick . . . . . . . . . . . .  202.731 1 Chemical products. Solvay & Co . . . . . . . . . . . . . . . . . . . . .  5,946 Silicious compound.-J. W. Hyatt,Newark, N . J. in the same number, a Visit to the Inventor 01' t�e Moulded articles, compo�ition for, W .H.Dibble . .  202,686 , Chemical solution for preserving dead bodies, Rod- Slate for drawlng.-C. C. Shepherd, PassaiC, N. J. ��on0f,raPh .  :fhl! Pr��,:J:�.us�o� tlh'i. ���m;f\�� Motion, device for converting, A. G. Smyth . . . . . .  202.880 I gers Allekton Company . . . . . . . . . .. . . . . . . . . . . . . . . .  5,988 Stone, artificlaJ.-J. H. Thorp, New York city. Prli:';� bo":E�oari'J�e .Elocutionist. may be Dlultiplied Motor,: W'. �. AZbill ..... ....... . . ..... . . . . . . . . . .. . . . . . . 202,626 
I 

Che�ng and smoking tobacco, J. B. Pace. . . . . . . . . .  5,912 Sugar cutting machine.- W. Jasper et al., San Fran- and �r£�'ihvee�lt�d 
a¥

o 
�':t�oc¥fee:':.\'DJ':,"t�!r;�"J;��ngf Neck tlesl:neld, S!"lth & Thayer . . . . . .. .. . . . . . . . . . . .  202,678 I Chewmg tobacco, J. W. & C. G . Holla!'d . . . . . . . . . . . .  5,928 cisco. Cal. fii�PPhOnOgraPh. An Improved Form, etc. Nozzle, be!10ws, T. ,H. Bullock ...... .. ... . .. .... ... 202,700 Cigars and tobacco, S. Jacoby & Co . . . . . . . . . . . . . . . . .  5,944 Tape measure.- A. F. Ward, Philadelphia, Pa. Nut lock, ]J!Ill�y, ElIlIllert & Capp& . . . . . . ... . . . . . . . . .  �.630 Cigars and tobacco, Lichtenstein Bros. & Co .. 5,899, 5,900 Telephone.-J. F. Bailey, New York city. THE G EOLOG ICAL ANTIQUITY OF Nut lOCk.! or· .L .. IiIl,yward . . . . . . .. . . . . . . . . . . . . . . . . . . . .  202.723 Cigars, Theodore Schunemann . . . . . . . . . . . . . . . . . . . . . . .  5,918 Terra alba sUbstitute.-C. T. Tomkins, New York city. Flowers and. Insect�. B), J. E. T:�;,rfful·G.;;'. t1;���'a Nut loCk, �. Needs . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .... . 202,859 Cigars and to�acco, Jos�Ph Loewenberz . . . . . . . . . . . . .  5,926 Watch balance.-C: v. d. Woerd. Waltha�, Mass. ���rl����£i��v�';.�t"l t�1�u stx lllust�ti�ns. The Otl.moohlJ,l.efor .ElXtra<)tll)g,.A B. Lawther . . . . . . .  202,889 Cigars, Celestmo PalacIO . . . . . . . . . . . .. . . . . . . . . .  5,980, 5,981 Wlre rolling machme.-D Shaw et al.. Pittsburg, Pa. invariable correlation between msects and flowl!rs. Oiler, machine, S. HutChinson. ,Jr . . . . . . . . . . . . . . . . . .  202,729 Collars Pine, Adams & Dunhani .. � . . . . . . . . . . . . . . . . . .  5,929 How they are fossilized. Fossil botany. GeologICal . .  ' Th ' & N  1 J .  202 8{)0 ' . . 

5,1)10 I Evidences Of EvolutIon. Correspondencelnthe succes-Paper ba1-Tel, . omsop. , ay or, r.. . . . .. . . . . . .  • Compressed yeast, Osc!,r, �Ing. . . . . . . . . . . . . . . . . . . . . . . . � .1I�t 1I'4-&��l\M" H\\tlll! sian of Animal and Vegetable life. Flowers necessary Paper pail, A It I.' J,ennlJ,lgs (f) .. · ,  . . . .  • . . . . . . ... .. 8,190 Corsets and waists, J .. G. Fitzpatrick ... . . . ... . . . . . . .  5,921 �MlIIt..,Uiil..,4n4<� iii . to Insects, and Insects necessary to. Flowers Insects Paper pulp stock j!,'l1nder, f· A. Cush,man (r)... . .. 8.197 Uotton goods, J. Caswell & Co . . . . ..... . . . . . . . . . . . . . . 5,898 I and ?lanJs in tR�dDel\v�i�. t�e J.Wltz'lff�� t�':'c��l Paper pulj) woo<l Rrinder, F. A. Cushman (r) ...... 8.198 COtton yarn, L. G. Hansen . . . . . . . . . . . . . . . . . . .  : . . . . .  : . .  5,894 [nHi de Pall'" each. inser�ion _ _  - "li cents '! line. ��1��es�nd�e�nlan�, and 'i,th�r l�g.ations. A Pecu-. Paper'tubes, making, A. G. Batchelder (r) . . . . . . . .  8,196 Cough mixture, Rhodes & Lewis . . . . . . . . . . . . . . . . . . . . .  5,1)82 Back Page, eRbChtIntgs
h
e

trtlOnd-S 
-t - -lSi 1 .0) 0 a hne. [ liar Aspect of Evolution. Contained. In SCIENtsTIFTIC . . J H 11 d 202 655 I 5 942 (A ou e wor 0 a ne. , AMERICAN SUPPLEMENT No. 120, PrIce 10 cen . 0 Pen pomt, fountaIn, . 0 an . . . . . . . . . . . • • . • • . • • •  , Door springs, Van Wagoner & WIl lams. . . . . . . . .  . . . , En . . he d advertisements at the same rate b h d at this Office and of all newsdealers. Pens, stenCiling, F. P. Woodbury . . . . . . . . .. . . . . . . . .  202,718 Files, Western File Company . . . . . . . . . . . .  5,989, 5,940, 5,941 qrav.nqtum::::iasu':ement as the letter press Adver- '  ::.:e=a:.::.:..:...:::... ________________ ::-Pencil. J. Holland . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  202,6M ltalian paste, H. K. & F. B. Thurber & Co . . . . . . . . . . .  5,907 fi:e�� must be 'l'eeeived atpublicaticm Q/fiCe aS e(}fJ'ly I INCRUSTATIONS ON BRICK WALLS. Pin, clothes, Clark & Smith . . . . ....... .. ... . . . .... .  202.7M Lace articles, Georgll Cox . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  5,918 as Thur8daJi/ morning to a:pp8(}fJ' in next issue. 1 I3Y WILLIAM TRA UTWINE, The various cases : Bricks Pins, cutting wooden, B. Chalfant . . . . . . . . . . . . .  . .  202,702 I.iqUid drier A W. Pratt & Co . . . . ..... . . . .... . . . . . . . .  5,928 , Brrned with Coal Fires ; SnlPhartte of �agnedi
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