
EIGIDERmG IlfVEITIOIS. 

A valve for engines has been patented 
by Mr. James Des Brisay, of Kamloops. British 
Columbia. Canada. Combined with a valve adapted to 
rotate on its seat, and having a concentric projection, 
Is a ring held on the projection and pressing against th" 
valve, with othet novel features, �he valve beinl ope
rated directly from the main shaft. 

A car dulllpingdevice has been patented 
by Mr. Daniel T. Denton, of Tower Mines, Minn. This 
improvement Is specially adapted for cable cars loaded 
with ore. coal, or other material, and covers a novel 
con.truction and combination of parts by whIch the 
loaded cars are easily, qUIckly, and automatically 
dumped. 

A car coupling has been patented by 
Mr. Simon J. Freeman, of Rochester. N. Y. The 
drawhead has a projection in Its bottom. behind which 
Is a recess. combined with a vertically sliding and 
longitudinally swinging arm extending up through a 
slot, with other novel features, whzreby the coupling 
and uncoupling of cars may be readily effected without 
going between them. 

A ear conpling has been patented by 
Mr. David N. TarbOX, of Cedarville. Ohio. Combined 
with a drawhend in which Is journaled a hooked coup· 
ling link is a transversely swinging weighted operating 
arm extendlDg through the drawhead and having a 
limited movement throug\;. the coupling link. there 
being a pivoted retaining cam on the arm adapted to 
bear on the drawhead. 

A steam boiler has been patented by 
Mr. George Kingsley. of Lowell. Mass. Combined 
with a double shell horizontal boiler having an inner 
and outer tire space and a water space between are in· 
c1ined laterally projecting tubes screwed lDto the inner 

� .. ..ah.ell_ havin1l. th�.b· innop �mrl", .... loaP.d UM olav_tAIl And 
projecting Into the inner tire spa�e, stay bolts alter· 
nating with the tubes and connecting the shells. the in· 
vention covering an improvement on former patented 
Inventions of the same Inventor. 

••• 
KISCELLAlfEOUS IIVDTIOIS. 

A ll)tion to be used in the treatment of 
sores has been patent('d by Mr. Thomas Tomlinson, of 
Clarinna. Iowa. It is made of gambier, @alt, 8ulphuric 
acid. and water, compounded In specitied proportions, 
and used as directed. 

A ratchet drill has been patented by Mr. 
Peter B. Erickson, of IshpemiDl\', Mich. The invention 
covers a novel construction and comblnatiou of parts, 
whereby the drill may be readily inserted and the 
action of the drill reversed. and wherein also the device 
will be durable and can be conveniently manipulated. 

A vehicle spring has been patented by 
Mr. Edwin Jarrell, of Harper. Kansas. The invention 
consists in novel constructions and combinations of 
parts designed to render available in a simple manner 
the square torsion of the sprinK bars, with other special 
features. 

A latch bolt has been patented by Mr. 
Franz Spengler. of Berlin. Germany. It Is made In 
wedge-like form, having its end beveled from edge to 
edge and from side to side. being designed to reduce 
the friction between the head of the bolt and the keeper 
on the door casing to a minimum. 

A IIhingler's gauge has been patented by 
Mr. Franklin P. Sanborn, of Standish. Me. This In· 
ventlon co�ers a device of novel construction to be 
used In applying shingles or clapboards to the roofs or 
walls of building@ for determining the proper position 
of each course with respect to the preceding course. 

A mole trap has been patented by Mr. 
Samuel J. Grimmett, of West Plains, Mo. Combined 
with set or fall sticks a board is used having pins on 
one .ide and a longitudinal knife on the other. the pins 
being adapted to impale or imprison a mole, and the 
knife for destroying snakes. 

A bucksaw frame has been patented by 
Mr. Joseph W. Thompson, of Mount Pleasant, Iowa. 
The Invention covers a novel construction aud arrange· 
ment of PMts and details for an improved saw frame In 
whil'h each of the end pieces Is made of a U-shaped bar 
so as to combine lightness wltil strength. 

A wall protector, to prevent defacing 
of walls by furniture. has been patented by MCI!8rs. 
Roldin S. Robbins. of San Francisco. and Alphonzo 
H. Broad, of Berkeley. Cal. It consists essentially of 
an elastic bntton with surrounding tiaoge. to be used 
with a retaining band or wire. to protect both the 
walls and furniture. 

A garlDent stay has been patented by 
• _r. Edward K. Warren, of Three Oaks, Micb. It;s a 
60yered st.ay for dresses or other garments. having a 
s�ening strip covered by separate pieces of fabric 
projecting beyond the side edges. and there stitched to 
form selvedges through which the .eamstress may 
stitch and secure the stay to the garment. 

A weather board holder and gauge has 
been patented by Messrs. Madison G. Stanley and 
William F. Jones, of Kenton, Tenn. The device Is 
simple and !l88y of manipulation. and is designed to 
dlspf'Dse with driving nails in the previously put on 
boards, while affording means for expeditiously gaug. 
Ing the amount of lap to be allowed. 

A crutch attachment has been patented 
by Mr. William J. Donald, of Tunnel City. WI@. 
'This invention covers an Improvement In that class o f  
crutches which have a n  elastic foot a n d  a spur. either 
of which may be adjusted for UtIC alone by resting the 
foot on the ground or tioor to screw or uuscrew It, 
thereby projecting or withdrawing the spur. 

A magic lantern slide has been patented 
by Mr. Edward T. Patter. of Newport, R. I. It con
aIats of a continuous band or 8trlp of tiexlble trans
parent or tran8lucent material, carried by reels or 
spools, upon which the views or tiKDres8re portrayed, 
combined with a motor for drawing the band through 
tbe lantern froni one reel to another. 
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A portfolio for maps, periodicals, etc •• I t� uee of the device. while the oar can be maniPUlated] 'lBusiness Cln� ';lPersonCll. 
has been patented by Mr. Henry A. Hayden. of New WIth et'liclency and ease. 
York CIty. It � a series of fastening de�ices ar- A brick machine has been patented by The charge for l"aertihn under thu hr!:Id fa 0n4 /Jollar 
ranged o� the insl�e of !he covers, and consIsting of Mr. Robert A. Willett, of South Amboy, N. J. This a lineJ"or tach inaertion: aJxrut eight words to a lint. 
ove�lapplDg metallIc strIps hinged to stapl.es, belDg Invention covers a novel construction, combinatiou, l Acl11erliwement8 must be rece;vecl at publica1ton qjflce 
desIgned to display maps, time tables, etc., 1D proml' l and arraugemeut of parts in a machine In which the as eat'I" as Thut'8claIl11W1'11i11g to appeal" in nm f8Bus. 
nent places. clay Is compressed in the form of bricks by different 

A hammock has been patented by Mr. plungers, and in which the prell8ure may be adapted to Pattern letters and tigures to place on patterns for 
Barry A. Norris, of Houston, Texas. It Is made with different qualities of clay and the slow or qnick move· 

ca.tlnj{8. (II. W.) Knl�ht & Son, Seneca �·all •• N. Y. 
.Iat., each provided at ite end. with a tran.ver.e aper. ment of the plunger. In the mould boxes be regulated. 

ture through which pas.es a cord or wire for holding A j1:ate has been patented by Mr. John 
the .Iats together. making a hammock designed to be W. Rutledge. of Shannondale. Ind. It is designed to 
simple and durable and yielding to the motion of the be opened and closed by a person In a vehicle or on 
body. horseback, and Is constructed to prevent snow and Ice 

A wheeled dumping scraper has been interfering with the action of the catches, and to. render 

patented by Mr. Cyrus A. Kenney. of Nicholasville. more effective and simple the means of actuBtlDg the 

Ky. The .coop Is adapted to be lowered to present its latch. while the gate may readily be tightened and 

scooping edg .. to the ground for tilling, while it may be braced as required. 
rBised to a greater or less height and be dumped bBck· A wrench has been patented by Messrs. 
wardly, the Invention covering a novel combination Albert M. Spaulding, of Flowertield. Mich.. aud 
and constrnction of parts. Herbert L. Case, of Bristol Center. N. Y. It is 

A pay device has been patented by Mr. speciaIJy adapted for conveniently unscrewing the nuts 

David W. Bundy, of Toronto, Ontario. Canada. The of vehicle axles, and comprises a bar having a wrench 

Invention consists mainly of a tray having a series of head between its ends and arms mounted adjustably on 

pockets, each bearing the name and number of an em. the bar, the opposite ends of each arm belnl/: adapted 

ploye, in connection with money boxes adapted to be to engage a spoke.. 
received in the pockets and bearing a corresponding A breasting attachment for heeling ma-
number. chines has been patented by Messrs. Martin C. Mc· 

A heating gas burner has been pa- Geuness and John Tweedie, of Jefferson City, Mo. 

tented by Mr. Albert J. Doty, of Philadelphia, Pa. It This invention covers a novel combination and arranl/:e· 

Is made of a disk of sheet iron. In the edge of which ment of parts in a device designed to accurately trim 

tiaring slits are formed, the disk being swaged up so the inner edge of the heel of a boot or shoe. without 

that the edl/:es wi11 be beveled and the slits made cutting the sole. while the top piece is put In place at 

narrow, with paraIJel edges, making the desired form t 
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An image has been pat�nted by ¥r. 
�:I. V. L<JOl[, or uravesend. N. Y. It Is made 
with an inner wooden �ection and outer plastic side 
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sections, whereby great strength is obtained and the E U I L DIN a E D I T ION. 
muscles can be brought out naturally. as desired for 
Images or tigures of animals to be used iu couuectiou 
with carrousels or merry·go-rounds. 

A ohill mould apparatus has been pa· 
tented by Mr. William Fawcett. of Jersey City. N. J. 
It Is an apparatus for casting sash weights or similar 
articl�s, iu which the moulds are chilled by water. the 
hollow sectioual moulds being arranged in a rotary 
frame about a holJow axle having a water supply and 
exit pipes suitably attached. 

A geometrical drawing board has been 
patented by Mr. James M. Pringle. of Bathurst, New 
South Wales. This luveutiou provides a siD!ple means 
for facllitatiug the teaching and explaiuiug the 
priuclplep of that brauch of solid or descriptive geo
metry llSed iu coustructiou. also Illustrating these priu
clples iu the t.eachlug of mechanical drawiug. 

A lock hinge has been patented by Mr. 
Leouard Tlltou. of Brooklyu. N. Y. It couslsts of a 
vertical plate. with a slotted horlzoutal plate, iu com
blnatlOJ1 'W_pl" ... boa IleId-illt.he IIlot. an arm. mek. 
and locking bolt being held In an aperture In tho 
window frame, maklnK an Improved fastener ·for 
window blinds, etc. 

An apparatus for casting metal ingots 
has been patented by Mr. William Huffelmann, of 
Germanlahutte. Pros@la. Germany. It Is for casting 
small Ingots suitable for the manufacture of wire, etc., 
and designed to produ�e great density at their outer 
part. with as little loss as possible from waste In the 
runner and gates. 

An attachment for bicycles has been pa
t .ented by Mr. Herman H. Holtkamp. of New Knoxville, 
Ohio. It consist@of a runner or shoe arranged for con· 
nection with the small wheel of the vehicle. with bear. 
ing plates which may be clamped to the peripheral 
face of the driving wheel, whereby the machine may be 
run upon ice or snowy ground. 
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TABLE OF CONTENTS. 

1. Elegant plate, In colurs, of a suburban dwelling 
costin� eight thousand tive hundred dollars. Floor 
plans. sheet of details, etc. 

2. Elegant plate. in color@. of two cottages costing 
twelve hundred and sixteen hundred dollars. re
spectively. Sheet of details, tioor plans, etc. 

3. A residence at Richmond Hill, N. Y .• lately built. at 
a cost of ten thousand dollars. Perspective and 
tioor plans. 

4. A dwelling for three thousand tive hundred dollars. 
Floor plans and perspective. 

6. Villa at Fontainebleau-M. E. Brunnarlus. architect. 
Cost. eight thousand six hundred dollars. Floor 
plans �JHllllpecUve. 

6. View of the new Protestant church at Lyons, 
France. Cost. eighty thousand dollars. 

7. Page of engravlngtlshowlng the house at Stratford
on-Avon in which Shakespeare was born-Anne 
Hathaway's cottage, near Stratford-on-Avon
Trinity Church. Stratford-on-Avon,.where Shake
speare Is burled-The residence of Mary Arden, 
the mothe r of Shakespeare-Old Elizabethan 
house. Stratford, showing' the domestic architec
ture of the time of Shakespeare. 

8. The chancel, Holy Trinity Church. Stratford·on 
Avon, silowlDl( the Shakespeare memorial bust and 
tablet, and the stalued Itlass window. the gift of 
American visitors. 

9. A suburban villa lately built at Sound View Hill, 
Long Island Sound, near New York. Perspective 
view and tioor plans. Cost. tive thousand eight 
hundred dollars. 

All books. app., etc., cheap. School ofElectnclty. N.Y. 

Private line telephones. See illustrated adv .• page237. 

Boiler Explosion.-Agents wanted to sell new book. 
Just pubU.hed. Every owner of a .team plant. and 
every IIreman In the TJnited SLate. want. It. and must 
have It. Price. $2.00. Addre •• G.IA. Zeller. book.eller. 
18 So. Fourth St .• St. Loul •• Mo. 

One hardly realizes the immense loss sustained in ma
chine milking (where many duplicate part. are required) 
by the old WilY of .lnl{le forI{IDg •• or cuttlnl{ out of .olld 
metal. con.pared with the modern IIppllance of drop 
for�ln�. With a die. by a .in�le .troke or two. thou.and. 
are made exactly a.like, in size and form, ready for the 
IInl.hlnl{. either of the be.t tool .teel. Be •• emer .teel. 
Iron. or C'lpper. Mr. Charles Robertson. BroadwllY, Re
vere. Ma .... make. a specialty of .plendld drop for�ln�s. 
All order. by letter. or In per.on. promptly attended to. 
and perfect satl.factlon I. I{uarant,eed. 

Rare Chance to Invest I-Cox's clothes drier. Useful 
In every family. Patent for .ale. either a. a whole or by 
States. Apply to patentee. Geo. Cox. No. 12�So. 6tb St .. 
Reading. Pa. 

Wanted-Purchaser for patent of successful water 
motor. or partner with capital to manufacture_ Will 
sell on royalty. Geo. E. Reid. 46 Elm St .• Albaoy. N. Y. 

JUft Publfahed-Elements of Electric Lighting, in· 
cludioJl' e!ectric ReneriLLton. measurement, f'torage. and 
dlstnbutlon. By Phillip A tkln.on. A.M .. Ph D .... uthor 
of Element. of Static Electricity. 260 p�e. ; lOt 11\W!
tratlon.. Price. $1.50. For .ale by Munn & CO., 3tH Brllaa
way. New York. 

Iron Planer. Lathe. Drill. 'and other machine tools of 
modern de.l�n. N ewHaven Mfl!. Co .• N ew Haven, Conn. 

Pratt &: Letchworth, Buffalo. N. 1':, 
.ollclt correspondence relative to manu facturln&" spec
laltle. requlrlog malleable gray Iron, br ..... or .teel cnst
log •. 

Supplement Catalogue.-Persons In pursuit of infor
matIon of auy .peclal en�lneerln�. mechaulca\' or sclen' 
tltlc .ubject. can have catalogue Of content. of tbe SCI· 

.NTII'JO AMERICAN SUPPLEME!<rT .eut to them free. 
The SUPPLIIMIINT contain. lengt.hy artlcle. embr .. cing 
the whole rau�e of en�lneerln�. mechanic •• and phy.lcal 
Icleue&. Address Munn & CO .. Publl.her •• New York. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock MfM. CO� Chlc�o. ill. 

Nickel Plating.-�anufacturers of pure nickel an· 
odes. pute ulokel .alt •• poll.hlu� composItions. etc. $100 
"Lfttle Wonder." A perfect Electro Platlnl! .'Iachlne. 
Agents of the uew Dip I,acquer Krlstaline. COmplete 
outtlt for plating. etc. lIauson. Van Winkle & CO .• New· 
ark. N. J .. aud 92 and 94 Liberty St .. New York. 

Perforated metals of all kinds for all purp....... The 
Robert Altchl.on Perforated Metal Co� Chlc�o. 1lI. 

Link Belting and Wheels. LinkBeltM. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co .• Bridgeton, N . •  J. 
The Holly ManufacturlDg Co,. of Lockport, N. Y., 

will .('nd their pamphlet. de.crlblnl! water works ma
chinery. and containing reports of te.ts. ou appllcatlou. 

Lockwood'. Dictionary of Terms used in the practice 
of Mechanical En�lneerln�. embracln� tbose current In 
t he drawln� omce. pattern .hop. foundry.llttln�. turn. 
ioil. smith's and boiler 8bop, (ltc., comprisiDK' over 6,{lX) 
detlnltlon.. Edited by a foreman pattern maker. 1888. 

Price. $3.00. For sale by Munn &; Co., 861 Broadway. New 
York. 

Duplex Steam Pumps. Volker & Felthousen Co .. Huf
falo, N. Y. 

No. 11 planer and matcher. All kinds of woodworking 
machinery. C. B. ltogers & Co .. Norwich. Conn. An ice cutting machine has been pa

tented by Messrs. Louis C. Hartung and William A. 
Haussner, of Stillwater. Minn. The frame Is mounted 
at the rear on wheels and in front on runners, the turn. 
ing of the wheels, which are spiked. acting on a shaft 
to drive a saw. the weight of the frame forcing the 
revolving saw down into th� Ice. 

10. Design for a cottage hy S. W. Whittemore. archl- Billings' Pat.ent Screw Plates. Drop Forgings, aIJ 
tecto Brick Church, N. J. Perspective and tioor klud.. Bllllug. & Spencer Co .• Hartford. Conn. 

A ilrag saw has been patented by Mr. 
John Harrigan, of Brooklyn, N. Y. It is designed fnr 
cutting off the npper ends of piles and similar uses. and 
combines with a support to be fastened to the pile a 
yoke pivoted on the support, and having parallel ways 
adapted for the saw to slide therein, the saw having a 
handle set at an angle to the face of the blade. 

A journal bearing bas been patented by 
Mr. George L. Griswold, of Bellows Falls. Vt. This in· 
vention provides a bearing box or reservoir having a 
network of oil or lubricant pa.sages or channels In it, 
at a number of the intef!!ecting points of which are 
cavities or receptacles, the device being adapted for 
lubricating tiat as well as convex or cylindrical surfaces. 

A toilet paper cutter h8.11 been patented 
by Mr. Henry H. Harrison. of New York City. It has 
a statIOnary blade. with rollers for drawing the paper 
from a drum. in combination WIth a pivoted blade and 
springs, and other novel features. whereby the paper 
may be conveniently drawn out and cut off in the 
desired lengths. 

A velocipede has been patented by Mr. 
John Hagan, of Atlantic City. N. J. Combined with 
the main axle and driving wheels. springs are so 
secured to the main frame that power may be stored 
up therewith, by mean. of a crank arm. and can be 
used as desired in propelling the velocipede, provision 
belnll: al80 made for the use of an electric motor and 
batteries. 

A rowing gear has been patented by 
Me88rs. Oren Tippy and Fred D. Smltil, of New 
Carlisle. Ind ThIs Invention provides a device by 
mean8 of which a boatman may pull a boat In the dI· 
rectlon In which he Is facing. It being deNgned tilat 
ev6ry motion requisite In rowiDK IIla7 be obtained b)' 

plans. Cost, three thousand tive hundred dollars. 

11. A Queen Anne cottage In Rochelle Park, New 
Rochelle. N. Y .• costing live thousand six hun· 
dred dollars. Plans and perspective. 

12. An English double house of moderate cost. Per· 
spective and tioor plans. 

13. Design for the Doquesne Club House, by Heins & 
La Farge. architects, New York. 

14. Miscellaneous contents: A new regimental armory, 
New York City. - Ventilating pipes. - National 
Zoological Park.-Lime from oyster shells. show. 
ing pit for burning ,hells.-Roman road construc· 
tion.-Beauty of the larch.-Sewage dlspo.al In 
Great Britain.-Orchids. lIIustrated.-Test of tire
proof wire lathing.-A clematis porch illustrated. 
-Some ways of using the Virginia creeper. IIIl1s· 
trated with 3 tigures.-Feeding coal to the tire.
Wood that will not blaze.-Fall of a stone church 
tower.-A rnined city in Texas.-Loofah as a 
substitute for sponge. - A California farm.
Defects in plumbing in the Maine Insane Asylum.
An improved reversible shaper, iIIustrat.ed.-Im· 
proved hand and foot power saws. lIIustrated.
Practical hints on disinfection. 

The Scientitic American Architects and Bnilders 
Edition Is iS8ued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages. equal to about 
two hundred ordinary book pages; forming, practi. 
cally. a large and splendid MAGAZINE 01" ARCHITEC' 

TURE. richly adorned with elegant plates in colors and 
with line engravings, i11l1strating the most Interesting 
examples of Modem Architeetural Construction and 
alJled subjects. 

The Fullness, Richnees, Cheapnese, and Convenience 
of this work have w:)n for It tile LAMEST CIBClUL£TIOH 

of any Architectural publication in the wor'd. Sold by 
all newsdealers. 

lIlUNN " CO .. I'uBLIIIHlIBA, 
aG1 �WIIT, New York. 

© 1888 SCIENTIFIC AMERICAN, INC. 

The Improved JIydraulic Jacks. Punches. and Tube 
Bxpanders. R. Dudgeon. U Columbia St, New York. 

Friction Clutch Pulleys. The n Frisbie Co .• N.Y. city. 

WrinkkB and Recipe8-Complled from the ScIEN' 

TIFIC AMERICAN. A collection of practical .UJl�e.th:)Os. 
processes, and dlrectklos fortha mechaniC, the eOJ{ineer 
the farmer. and the hou.ek"eper. Illu.trated colored 
frontl.plece. Edited by Park Benjllmln. Ph.D. Third 
edition. Price. $2.00. For .ale by MUDn & Co .• 361 Broad' 
way, New York. 

Tight and Slack Barrel Machinery a .pecialty. John 
Greenwood & CO .• Roche.ter. N.Y. See lIIu •. adv .• p.2S . 

Double boring machines. Double spindle shaping 
machine.. RolI.tone Machine Co� �·itchburg. Mass. 

BeJt.ing.-A good lot of fecond hand belting for sale 
cheap. Samael Roberts, 369 Pearl St� New York. 

Specia1Jy adapted for machine shops-Talcott's com
bination patent belt hook.. P<nvldence. R. I. 

It'!rSend for new and complete cataiogoe of Sclentllle 
and other Booke for ... Ie by !Munu & CO .. 861 Broadway. 
New York. Free on application. 

IEW BOOKS AND PUBLICATIOIS. 

FIRST ANNUAL REPORT OF TilE BOARD 
OF MEDIATION AND ARBITRATION 
OF THE STATE OF NEW YORK. COID
missioners; WillialD Purcell, Gilbert 
Robertso n,Jr., Florence F. Donovan. 
Transmitted t.o the Legislature 
January 16. 1888. The Trov Press 
Co •• printers. 1888. Pp. 734: 

In this report of the Board of Mediation and Arbitra
tion of the State of New York the condition of several 
branches of manufacture, as revealed In the examina· 
tions of operatives and employers by the Senate com· 
mlttee. is gIven. The work is an interesting one. despite 
the unattractive form of question and answer In which 
mnlt of It i. necessarily presented, and many of the 
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revelations of the ex�mination as to the small amount I by reducing the grate and urging a still Btronger lIre'l (10) T. R. M. asks a formula for chargof wages earn.ed by 1�llInensely lonl[ hours of work are It Is wher� the boiler is of larger capacity than the Ing Babcock's llre extinl[ulBher. A. The extln ulsher Is very.ad. It I S  published hy the State. and It would he steam reqUirement that the gain Is made by reducing h ed Ith I t· f b' bo t f od

g
l well 'f 't t t d d t dl d b II h th I c arg w a so u Ion 0 lcar na e 0 s a n water I I .S con en • �ere rea an . • u e y a w 0 e norma grate surface to the proportions mentioned and sulphuric ucld in a lass bottle the latter when re-have a dIrect or IndIrect Interest In the cause of the In the article alluded to. Really, the great economy is . ed f be' 

g 
h d wi h

' '
III' . qUlr or use, mg crus e t a screw, sp 109 the many, madeln haVIng. the bOile� at lea�t 50 per cent larger acid Into the charge of soda and water. Carbonic acid THE CHEMICAL ANALYSIS OF IRON. A than the steam,lOg capaCIty reqUired, as usually com' gas is Instantly �enerat.ed, by which a pressure is ob_ 

complete account of all the best puted. Then WIth a red�ced grate surface and qul�k lIre tained sufficient for throwing the whole contents of the known methods for the analysis of the utmost economy WIll result. The whole I:1st of apparatus WIth much force through a nozzle for lIreiron, steel, pig iron, iron ore, lime- steam economy Is In saving the waste heat of the chim- extinguishing purposes. 
stone, slag, clay, sand, coal, coke, and ney and the exhaust. Of course proper care must be 
furnace and producer gases. By An- taken to prevent loss of h�t fr?m exposu,? of steam- (11) J. E. L. Co. asks how to cleanse 
drew Alexander Blair. Philadelphia: heated surfaces a�ound bOIler, �Ipes, and cylinder. Be- sponges of the saud aud white particles found In them 
J. B. Li ppincott CO. 1888. Pp. 2tl2. fore we can adVIse a reductIon In your grate, we as they are sold by the trade. A. Shake and wash, with 
Price $4. should know the temperature o{ the gases of combul!' a little hydrochloric acid in one of the wash waters. 

This excellent treatise Is devoted primarily to the 
analysis of metallic iron; this is given In detail with all 
the determinations and the different methods of effect
ing them. The analysis of Iron ores is treated In a 
special chapter, and then the analysis of allied 8n b· 
stances Is spoken of, such as limestone, clay, slags, lIre 
sands. coal. and coke, and fUrnace �ases. A chapter of 
tahles giving atomic weights, factors. etc .. concludes 
the work. It is very well illustrated by nearly 100 cuts 
of apparatus, and a satisfactory index Is �Iven. It can 
be ret'Ommended, not only on account of its author's 
high reputation, but also on account of Its contents. to 
all chemists interested in the anulyses of blast furnace 
and rOiling mill and steel works material. 
THE LIXIVIATION OF SILVER ORES WITH 

SPECIAL REFERENCE TO THE Rus
SELL PROCESS. By Carl A. St.etfeldt. 
New York: Published by the author, 
18 Broad way. Pp. xx. 2iJ4. 

The title of this book discloses its nature. It Is In 
effect a very extensive and elaborate monograph, and 
one which will undoubtedly be of value to all wbo are 
l)leclally Interested in this process. It is illustrated by 
n Iinmber of cuto showing the different apparatus em
ployed in the process treated of. while many lIgures. 
tables of results, etc., contained throughout the work 
adtllargely to Its value. It is indexed. and the cuts 
already alluded to-thirty in number-embodied in the 
text are supplemented by several folding sheets show· 
ing the arrangement of different portions of the Iixivia
tion plant treated of in the work. 
RAILROAD S AND ftOLLING STOCK. A 

cat.alogue giving cost of plant and 
material for portable. light, and main 
lines, to which is added a chapter on 
river steamers and light craft. also 
dredging plaut. Prepared by John 
Birch &Co., engineer!! and merchants, 
Liverpool. Pp. 232. 

All that can be said of this catalogue is that It de
scribes, notes, or illustrates almost everything that can 
be thought of under Its title. Although a trade cata
logue, it forms a very convenient and attractive manual 
for those interested in railroad and machine engineer· 
ing. 

. 
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HINTS TO CORRESPONDENTS. 
Name. and A.ddre •• must accompany all letters, 

or no attention will be paid thereto. This is for onr 
Informat!on, and not for publication. 

Referellt'e" to former articles or answers should 
give date of paper and page or nnmber of question. 

In'lllirle .. not answered In reasonable time should be repeated; correspondents will bear in mind that 
80me anSWers require not. a little research, and, 
though we endearor to reply to all. either by letter 
or in this department, eacn must take his tum. 

Special Written Illformatloll on matters of 
personal rather than g�neral interest ;:annot be 
expected without remuneration. 

Sclentlllc A.merlt'an SUI.plemell&a referred 
to Dlay be had at the oOice. Yrice 10 cents each. 

Book. referred to promptly supplied on receipt of 
prIce. 

tion as they leave the heating surface. The dlffereD<'e 
between this temperature and the temperature of the 
steam will indicate the waste. Also, we should know 
if the present lIring is strong or dull; it being a 
most Important factor in making a chauge foreconomy 
to know the relative proportion of heating surface in 
the boiler to the amount of steam produced or work 
done. It is a 100, common practice to urge a boiler tu 
excessive duty and then compJain of excessive coal con
sumption. We can only advise that, It you desire to 
make an experiment of any real value, you accurately 
weigh the fuel used for a day, or better for a week. 
Then put a row of lIre brick on each side of the grute, 
three or four bricks high, making your actual grate sur
face 9 IOches narrower. By urging the lIre with the 
fuel weighed as before for a dellnite tim_a day or pre' 
ferably a week if you can-you may have an absolute 
test of the economy of the change in your case. If you 
succeed, your boiler is large enough for your wants. If 
not. the conclusion Is that for economy you should 
have a larger bOIler. The art of lIring Is an e •• ential 
feature in steam economy, too often overlooked In the 
complaints a. to fuel consumption. A dHf,,� 01 ton 
per cent or more may be made by variation in the 
management of doors and damvers. 

(4) P. L J. asks: 1. Can a wine artificial 
in Its make-up, or that has been colored or improved 
by ethers, be easily distinguished from a natural wine? 
A. It Is sometimes very difficult to do. The aniline 
colors are tested for, and special tests applied for sus
pected adulterants. 2. Where may a full account of 
the various fruit ethers be obtained? A. These have to 
be studied in chemical treatises. There Is no work de
voted exclusively to them. 8. In making a vanilla ex
tract, difficult.y in completely pounillOg the bean to a 
pulp in a mortar is experienced. Can you tell an em

cacious method? A. Add white sand. and pulverize 
sand and beans together. 4. Are there any special 
colognes that are maile, usually by simple solution of 
the oils in the cologne spirits, that would be Improved 
on distillation? A. We know of none. 6. Which 
would make the best emulsion of wax-Castile SOBP or 
cnu.tic potash ? A. Neither will answer. Try dl •• olv
ing the wax in oil and making an emulsion of the pro
duct with water and gum tragacanth. 

(5) G. A. J. asks: 1. What is used for a 
gold bronze for wood, and how applied' A. The pre
paration Is sold a. a powder, and is applied mixed with 
a suitable varnisb, or the surface Is lIrst varnished and 
the powder applied with a pad While the varnish is 
still tacky. 2. Does the use of lIlica oil in boilers 
lessen the beating capacity ? The oil is used for the pre
vention of scale, etc. A. Not to any appreciable extent, 
unless us..d In large quautities. The boiler should be 
blown off from time to time. There Is some dan�er of 
corrosion. 3. How to sUll:ar.cure beef. A. Cure for 10 
or 12 days with dry salt to which a little saltpeter has 
been added. along with some sngur and black pepper. 
It Is then hung up until required. Folded In dry paper 
and hung In a dry place, it will keep two or three 
months. 4. Is there any way to temper brass wire arter 
it has been hot? A. Light hammering, redrawing to a 
slightly smaller size, heating followed by a very slow 
cooling. all tend to harden brass. 5. What Is the price 
of platinum, such as nsed in wire, etc.? fs It used as 
coin In 80me countries? A. $9.00 an ounce. It hao 
been used in Russia for coinage. 

(6) C. G. H., of Wallingford, Conn., 

(12) C. W. B. asks the quickest and 
cheapest way of putting a fine polish on Iight-eolored 
woods, such as white holly, etc. A. Rub paraffine on 
and polish with a white woolen cloth. Mastic varnish 
Is suitable for white holly. Also, bleached shellac 
makes a good varnish, using 95 per cent alcohol for so
lution. 

(13) D. N. desires a receipt for making 
mocking bird food. A. Mix together 2 parts corn mea� 
2 parts pea meal, and 1 part moss meal (made by dry
Ing and grinding the imported 'German moss seed), add 
a little melted lard, but not sufficient to make the mix
ture too greasy. and sweeten with molasses. Fry in a 
pan for � hour, stirring constantly, and taking care 
not to let it burn; this makes It keep well. 

(14) G. H. P. and others.-When a 10-
comotive is drawing a train around a curve, the outside 
drivors slip backward. When running by momen�um 
only. the slip may be on either side, depending upon 
the .urface condition of tracks or treads, and also upon 
excess of weight thrown on outer wheels by centrifugal tun;" d.- .. ""'-'ltO' o.nd amallne8&. of curve. Wlt.ep 
braking up IX' with reverse steam ID curves, the sllp IS 
forward on the inner wheels. 

(15) J. M. B. asks: Is there any method 
of giving to the snrface of an Iron stove a copper or 
bronze luster that will not be destroyed by the heat, or 
that could be cheaply renewed from time to time? A. 
There Is nothing In the paint or polish Ii ne but plum· 
bago stove polish that will stand the heat. Nickel plat
ing Is much used now for ornamenting stoves. 

TO IBVEliTORB. 

An experience ot torty years, and the preparation ot 
more than one hundred thou.and application. for pa
tento at home and abroad. enable us to under.tand the 
law. and practice on both continent., and to po •• e •• un
equaled tacllltle. tor procuring patents everywhere. A 

.ynop.ls of the patent law8 of the United State. and all 
torelgn countrleo may be had on application, and per.on. 
contemplatllljl the .ecurlng ol patent •• either at home or 
abroad. are Invited to write to thl. oftlce tor price •• 
which are low. In aooofdance with the time. and our ex
ten.lve tacllltle. lo? conducting the bu.lne... Addre •• 
MUNN '" CO .. oftlce 8cIBNTlJ'IC AlIlIliRICAN. S6l Broad
way. New York. 

INDEX OF INVENTIONS 

1I'0r which Letter. Patent oC the 
United State. were Granted 

October 2, 1888, 

A.ND EACH BEARING THAT DATE. 

rSee note at end ot l1.t about cople. ot the8e patents.] 

Abdominal .upporter. L. B. Craig .................. 300,570 
Addre •• lng macblne. Mace'" Jackson .............. 300.982 
Adverti.lng device. automatic. E. C. Magnu . ...... S90.il83 
Adverti.lng lrame. G. G. 6reen ..................... 300,47:1 
Alloy of copper. nickel. Bod lead. G. F. Pottle ..... 300.261 
Armat,ure core lor dynamo •• W. S. Hill ............ 300.:t01 
Axle. veblcle. S. J. Kurtz ........... . ................ 3OO.4II'a 
Badge. H. R. Han. en........................... .•. ... 300,b9S 

sends two worms found on a snowbaJl bnsh. When BKg. See Paper bag. 
MlnerRI .. sent for examination 

markc-d or labeled. 
should be distinctly they touch the hand, he says, It Is badly nettled and In- Bale cover. cotton. A. J. McGehee ................. 300.499 

(1) G. F. asks how to make a good 
lIash light for photographic purposes. A. Purchase 
one ounce of magnesium powder and one ounce of 
negative gun cotton from dealers In photographic 
materials. Place on a dust pan enough cotton, when 
pulled out. to measure about 3� Inches In diameter. 
Sprinkle it over with twenty grains of magnesium 
powder to form a thin, even 111m. Lay over the mag
nesium thus arranged a very thin Jayer of gun cotton, 
Connect to the bunch of cotton a small fuse of 

lIamed for a few days. What Is Itf A. Profeseor C. Bale cover. cotton. A. S. RKnlett .... ............... 300.519 
V. Riley says they are larvre known commonly as sad- lIalllng twine. etc.. machine Cor. J. Good ........... 300.861 
die-backed caterpillars. They are the larvre of a Bllnd cutter Rnd feeder. W. S. Nlcbols ....... ..... 300.509 

moth known as FJmpreUa BUmulea. which is compara. Ba8ket bandle. W. J. Va� Deu.en ............. ..... 390.536 
f I I t il th t Th I Bath tub oeat. G. B. SIOI1t.. .............. ............ 300 to7 Ive y common a mos � over e conn ry. e arvre \ Batterle •• porous cup tor galvanic. E. M. Hewett. 300.597 feed npou a great varlely of plants, but are perhaps Batterle •• • y.tem ot utilizing .econdary. H. Ed-
found more often upon com than upon anything else. m und .................. ..... . ...................... 300.464 
They belong to the group of stinjring caterpillars, and Bearing. anti .trlction. M. R. Wood .................. 3OO.4U 
the effect of their spines upon the skin Is similar to Bed .tay. C. Betbea . .................................. 300,9.16 
that of a nettle. Belt Castener. I. Jack.on ....................... ...... 300,233 

(7) A. S. E. asks (1) how to deodorize Belt •• device tor .tretchlng and tiKbtenlng ele· 
wood alcohol to lIt it for burning? A. No efficient and vator. J. J.IDoullhty .............................. 300.218 

Bicycle attacbment. H. H. Holtkamp ............. . 300.868 twisted cotton about six Inches long, so that It will ex- cheap way is known. 2. What cement will .ecure Bit. See Bridie bit. 
tend to the side of the dust pan. Then set the pan ou wood lIrmly to glass, same carri..d by wheel applied Block. See Hat block. Pulley block. 
a step ladder near the object, and whenready, light the to One side. A. Use bicycle tire cement. or di.- Board. See Drawing board. Plow mould board. 
gun cott.on fuse with a match, when instantly a brilliant solve 1 part India rubber in 12 parts benzine and add Boat launching carrllUle. H. J. Wood ............... 890,M3' 
lInsh will ensne. There are several ready prepared 20 part. of shellac and carefully heat until benzine is Boller. See Steam bOiler. 
mall:nesium componnds now sold with special devices expelled. There is mnch danger of the benzine Ignit- Boll r. G. P. Erhard ........ .. ...................... 300,460 
and lamps t:lllre them. Ing. 3. How to make the aniline colors, getting I,hem Bolt. See Latcb bolt. 

iii the crystal forms. A. You can buy aniline color. Bolt •• me.b clearer for. W. H. Geot'ge .............. 300_159 
(2) J. C. asks for a receipt for removing Bolting macblne. T. W. Graham ................... 300.226 

mildew from white silk. A. Perhaps naphtha will do it. from the dealers In chemicals. Book. G. D. Barnard . .......................... .. .... a90.11'l 
Take to dye house, or try following: Dip a piece of (8) W. B. K.-The terms "cold-blood- Book. copytng. E. R. 8011lday . ...... ....... ... ....... l!9O,526 
lIannel in alcohol and water, and well rob the place; ed" .. nd" warm-blooded." 118 appl ied to human belngB. Book cove ... sbeath for. C. H. Caryl.. .............. 300.«9 

iron on wrong side, putting a piece of damp cotton reter principally to the excitability or non.excitability of Book holder. F. P. Harbaugh .. ...................... S90,:Jm 
Boot. H. I,. BenRon .......................... . . ....... ;;9(),552 cloth between the iron and the SIlk. the IndIvidual. and not really to, any difference In the Boot or .hoe sole edge trimminK machine. V; 

(3) E. F. Co. write: We recently n()- heat of the blood. The temperature of the heart elrou- Beaur9llard (rl ......... ........... ................ 10.900 
tlced an article in SCIIINTIlI'IO AKERICAN upon the lation In all person. in health Is about lIBO Fah. 800t •• machine tor manutacturlng conKres.. C. 
subject of size of lIre box under boilers to give best ra- (9) I .  A. C. desires a receipt to make w. Shippee . ...... ................. ........ ....... 300,261 

suits, and statin� that the lIre boxes are uAually too k' I k bl k d ed 'th b th to 10 k cot 
Bottle. perfllmery. W. W. Stewart .................. 300.817 

_ mar 109 n ,  ac an r ,el er or 0 ,  ar • Bottle .topper. G. A. Fullerton .................... .  300,586 
large. We have suspected that we used too much fuel, ton bales and sacks. It must be cheap, as we sell by Box. See Folded box. 
and want to ascertain what size our grate between the barrel. A. Take of shellac 2 parts, borax 2 parts, Box. H. S. Mun.on ........... ..... .......... . ......... 300.307 
door and bridge wall onght to he nnder our boiler. 13 water 25 parts. gum arabic II part., and of elther lamp- Box and drawer corner. J. B. We.t .............. ... 300.421 
feet 6 Inches long. 5 ft. d}Alll., 8t tubes 2� inches, steam black. Venetian red. or ultramarine a sufficiency. Boxe •• machine tor maIiutacturing wooden. B. 
pressure requi reil 80 pounds. A. The amo11nt of �te Boil the borax and shellac In water till they are dis- W. Locke .......................................... 300.400 
surface required for your boiler Is dependent upon the solved and withdraw ·from the fire. When the solntion Bracket. T. Koehler .................................. 300.=->2 

amount of steam required. which you do not mention. ha. be�ome cool, cemplete 25 parts with wllt�r and add Brake. Bee Car brake. 
The article In question a llades to the construction of the colorin!l matter toO bring the Ink to saltable conllst- I :�::� :�t�: �:ro����:C ... b:::::::::::::::::::::: ::!;� 
boilers of fnll capacity for the work to be done. It a I enCe. When It Is to be used with a SteIICIl, It must be Bridie bit. B. R. Caboone .......................... . 300,567 
boller with luge grate surface can only keep np the made thicker tbaI1 when It II to be applied With a I Buckle, suspender, A.. F. R. Arndt .................. 300.4.'12 
steam required by strong lIring, there Is nothing gained bmsh. Buctle • •  uspender. J. T. Budd ..... ................. ..". 
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Bucnaw trame. J. W. ThompaoD .................... 3OO,WI 
Burner. Bee Gas burner. 
Butter package. D. W. Miller ... ..... ... ........ .. ... 300,:188 
Butter worker. J. W. Button ........................ 3OO,51i5 
Button. F. B. Crooks ....................... . ......... 390,209 
Button .ettlnK macblne. A. M.· EnKlI.h ............. l!9O,214 
Cake dropplnK macblne. P. F. Carroll ........... . . 300.202 
Camphor. refining. ·M. J. Schreiter .................. 300.523 
Candle • •  ulpbur. C. H. Shaw ......................... 390,.J14 
Cane .hredder. 8. FI.ke ........................ ..... 300,580 
Car brake. H. Otenbou.e .. .. ......................... 300,51:1 
Car coupllog. J. W. Chl.holm ....................... 390,!US 
Car coupling. S. J. Freeman ............ ........... .. . 300.401 
Car coupling. L. E. lIunt .................. ........... 300.602 
Car couplinK. J. S. Miller ........ .. .................. 300,9b9 
Car coupling. D. N. T .... boll:, ......................... l!IIO.411 
Car dumping device. D. T. Denton ..... ............. 3110.1150 
Car .... uter. J. H. Cook.... .... . ................... 300,283 
Car .tarter. C. H. Brown ............................ 300,443 
Car •• feed trough tor .tock. G. D. Burton .......... 8110.564 
Carbon lIlament •• making. T. A. Edl.on .......... . 8110.462 
Carpet. G. J. Bicknell ............................... . . 390.486 
Carnuge toP. F. R. Merrell .... ...................... 300,881 
Ca:rler. Bee Cash and parcel carrier. 
Cart. road. N. H. Hill................ . .............. 3OO,1iII8 
Cartridge. accelerating. H. P. Hur.t ................ 300.232 
Carving fork, W. W. Lee ...... . ............. . '" ..... 300,489 
Ca.e. See Sbow CK6(l. 
Cash and parcel carrier. D. I.Ippy ................... 300,3'1'8 
Ca.b and parcel carriers. railway tor, G. F. 

Green . . . ........ ............ .................. .... 890,293 
Ca.tll\I( metal Ingot •• apparatus for. W. Hulfel-

mann ............................................... 890,371 
Cattle Iluard. J. T. Hall ............................... 300,592 
Cattle. bead frame for. J. O. Dorrl .................. 300.287 
Chair. See RecllnlnK chair. 
Chair •• foot re.t for. J. Hogan . ........ ............. 390.4'17 
Cbeck hook. C. C. Lovejoy ............... ........... 8\!(),S90 
Chili. W. Fawcett ...... '" ....... ............. ..... 300,290 
Chili mould apparatus, W. Fawcett ............. ... 300 •. -156 
Cblmney. ventilating. L. Boutin ... ...... ............. 390.:1:1'7 
CiI.ar bunching machine, A. C. Schut . . . ........... ;;9(),2118 
:n-- Q ........ Q' J __ _ _  _ 

Cleaning apparatu •• mBitnetlc. A. Heoipel:-:-::-.-:-:-.• � 
Clock. syncbronlzlng apparatu •• C. B. Hoelllng .... 300,280 
Closet. See Water clo.et. 
Coat or hat lock, Young'" McCrea .................. 390.ll3O 
Coin operated lock tur receptacle •• L. M. Rylen-

burgb .............................................. 390.622 
Comb. See Curry comb. 
Compound engine. Berwick'" Sellers ............... 390.4!u 
Conden"lng apparatu8. J. U. Lloyd .................. 300.243 
CooP. chicken. Booth .It Dawoon ..................... 300.557 
Cotton gin rib. O. Wa.hburne ....................... 390.:121 
Counter .klvlng macblne. E. F. Belding ............ 300.551 
Coupling. See Cllr coupling. Pipe coupling. 

Sbatt and pulley coupllnll. Th.1I coupling. 
CrackeMl, show box tor. L. J. Anger. . .. ........... 300.548 
Culf holder. C. R. Hlirt .................. .. ............ 890.476 
Cultivator. C. E. Morton ............ . ..... .......... l!9O.506 
Cultivator. orchard and vineyard. J. Morglln ...... 300.305 
Cultivator shovel. reversible. J. A. John.'lD ....... 300.4'19 
Cultivator •• • pring tooth attachment tor. J. R. 

YOUDK ....... .... . .................................. 300.216 
Curry comb. H. W. I ... wrence ........................ 300.� 
Curve .crlber. E. A. Gle.eler ....................... 390.000 
Cu.pldor. D.II. Murphy .............................. 3OO.6U 
Cutter. Bee Band cutter. Feed cuUer. Key.eat 

cutter; Paper cutter. Sod cutter. 
Cutter aDd cutter bar. Morton'" Brown ............ 3OO,Ii05 
Decoy duck. C. D. Gammon .......................... 300,581 
DOIlt._1 ...... vutob oyc:UlIIK rorceps. F. H. Hrowu . ••. ,;.. 'XIIflI.Ml 
Dentaitool. G. Evan. . ............................. 300,576 
Denture •• removable brldll1l tor artl1lclal, C. M .  

Richmond ................. ........................ 890,521 
Digger. Bee Potato dlKger. , 
Door check. E. Wick... ............... . . . . . . .  .. . .. .  390,274 

Draught equalizer. B. c..se ........................... 390.4M 
Dmught r9J[1llator. P. W. Cornwell. ................ l!9O.284 
Drawba ..... cbeck plate tor. W. H. Hove,. ........... 3!:o,231 
Drawing board, geometrical. J. M. Prlnllle ........ 390,397 
Drawlnll8. duplicating arcbltectural and olmllar, 

J. M. Ewen ........................................ 300.57'1' 
Drill. See Rock drill. Meed drill. 
Drill •• machine lor cutting t"l.t. J. Ga.lorow.kl .. 390.223 
Drilling macblne. center. F. H. Richard •.......... dOO,52U 
Drum tug. Foley'" Wilbur ..... ...................... ll90 V!l 
Duot collector. J. B. Bmlth .. .......... . .. ........... 390.5U 
Dynamo. alterljate current, E. Thom80n ........... dIIO.S18 
Electri C  circuit controller. A. F. L. WlIIatowsky .. 3OO.:l2'J 
ElectriC conductors, device tor protecting. E. G. 

Acbe.on ........ , .................................. 300.196 
Electric light circuit cut-olf .wltch. W. A. Jobn_ 

8On .................... ...................... ...... 300.481 
Electric macblne. dynamo. C. S. Bradley .......... 390,439 
Electric machine. dynamu. N. Tesla ........ . ... .... 3!1O.414 

Electric macblne or motor. dynamo, N. Tesla ..... 300.415 
Electrical dl.trlbutiOn. sy.tem of. N. Te.la ........ 300,413 
Electrical te.tlng apparl1tus. J. W. Packard ....... l!9O,alO 
Electricity tor lighting. dl.trlbuLion and control 

of. H. I!ldmund .................................... 300 .46'l 
Electrode. therapeutic. J. H. WOOdward ........... 300,544 
I!llevator. D. P. Van CourL . ...... . .................. 300.535 
I!lnd gat'e, wlUlon. E. '" J. P. Reichart ............... 3110.26.l 
Engine. See Compound enlline. 
Eraser •• Iate. G. Wilkening ...................... ... 390,541 
Etching and produclng lnextlngul.hable metallic 

depo.lts upon bright metal .urface •• E. Nlen_ 
.taedt . . . . . . .. ..................................... 300.391 

Excavat.or aud conveyer. J. Cable .................. 3OO.�1 
Eye bars. machine tor up.ettlng. Cooke '" Car-

loullh .. ... .. . .. .. ...... ......... ................. 300.4&8 
�·an ••• prlng motor tor. G. W. Hou.ton ............ 300,369 , 
Feed cutter. J. O. Holt..mao ........................ 3OO.lI:l 
Feed rack, D. F. Scbwartz. . . . . . . .. ........ .. .. .. ..... 890,2511 
Feed Wftter beater. B. F. Luthy ... ................. 890.60'! 
Feed water beater. W. Web.ter .............. : ...... 390,63'1 
Felting. 'preparlng animal hair. tor. M. J. A. 

Da ..... elo... .. . . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .... 300,8&8 
Fence. W. M. Tipton ..... ............................. 300,268 
h'ence machine. A. J. Nelf .......... ...... ............ 890.309 
Fence making, tension device lorl U8e in wire, A. 

Rlchl1rd.on . ............................. . . ....... 300,817 
Fence P08t·. N. En.mlnger .................. .......... 300,216 
�'ence po.t. Madding'" Wat.on ..................... 390,,9.; 
Fence. wire. B. Scarles ........ ............. ......... 300.267 
Fence wire .tretcher. J. F. Warner ................. 390,2'tJ 
....etter lock. W. Moran ............ . ....... .. . ......... 3OO.ClO:l 
File. paper. L. Ill. Heltllng ............................ 300.6911 
\<,Uter pre ••• Brock'" Minton ................ . ...... 890,558 
Firearm •• • et trilliler for. W. H. Davenport .. ... ... 300.2811 
Fire eHcape. W. Bruce.................... .. 300,445, 3OO,U6 
Fire escape. J. M. Murpby ............... ........... 390� 
Fireplace. A. J. Camp�ell .................... .. . .... SOO,28'J 
Flatiron heater. A. L. HowelL .................. .... 3OO.4'J11 
Flour .afe and olfter. H. Fo.ter. Sr................ 300.219 
Flue. hot air. T. J. Bradbeer ............ ....... ...... soo.438 
Folded box or pall. C. W. Btruble .................... 3110.-
Foldlng .eat. H. L. Andrew ......................... SIJO,431 
Folding tRble. A. T. H. Brower .... . . ............... 88O.aco 
Fort. Bee Carylntt tort. 
Frame. See Advertlolnjf frame. Buctoawtnune. 

WindOW ll'ame. 
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