
ENGINEERING INVENTIONS. 

A cable grip has been patented by Mr. 
Lewis B. White, of New York city. The gripping jaws 
are on the lower ends of levers operated by a piston 
workin/!: in a cylinder, the piston making the grip take 
hold on the admission of compressed air to the cylin­
der, and allowing the hold to be released when the com­
pre88ed air is permitted to escape. 

An apparatus for making steel has been 
patented by Mr. Alfred Davy, of Sheffield, England. It 
is arranged for enabling the operation of Bessemer steel 
making to be carried on in a converter which is portable 
in the sense of being snspended from a crane or other 
overhead movable snpport, and which will answer the 
don ble purpose of a fonndry ladle and converter. 
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AGRICULTURAL INVENTIONS. 

A stack binder has been patented by 
Mr. Adolphus J. Laundray, of Clyde, Kan. It is made 
with It rod having a foot at its lower end, and with arms 
and a nut and washer, whereby the stack can be com­
pressed by forcing the arms down upon the top, while 
the ends of the binding arms have sockets to receive 
poles to hang down along the sides of the stack. 

A cultivator has been patented by Mr. 
Lucian C. Chamberlin, of Lathrop, Mo. It has hinged 
runners, with rods and levers for adjusting them, a 
cross bar connecting the beams. having a lever for rais­
ing the cutters from the ground, and a rear cross bar 
having a roller to crush lumps and clods, with other 
novel features, for cultivating corn and other crops 
planted in rows or dril18, and destroying weeds etc. 

A cultivator and harrow recently pat­
ented by Mr. Dalton Walls was noticed in the SCIEN­

TIFIC AMERICAN of Dec. 19, but our notice should have 
stated that the address of the inventor was Appleton 
City, St. Clair County, Mo. 
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MISCELLANEOUS INVENTIONS, 

An auger has been patented by Mr. 
George F. Stearns, of Chester, Conn. The blade and 
shank are made of separate parts joined together, the 
auger having a steel blade, a wrought steel or iron 
shank extending to the blade, and a cast worm. 

A vehicle wheel has been patt:mted by 
Mr. James Fishwick, of Mason, D. It has,1t metal tire, 
with steel wire spokes, the alternate ones being expand­
ed away from each other at the hub to form two series, 
which are thrust apart and kept in tension somewhat 
after the manner of the bicycle wheel. 

A cuff adjuster has been patented by 
Mr. Lucien A. Stillwagon, of Greencastle, Ind. A fiat 
metallic bar forms the body of the adjuster, having at 
one end a button adapted t{J enter the hutton holes of 
the cuff, and at the opposlte�end a pivoted spring-acted 
clamp for receiving the edge of the shirt sleeve. 

A butter worker has been patented by 
Mr. Edward Krueger, of Young.ville, N. Y. The bot­
tom is arranged with the grain of the wood at right 
angles with the length of the frame. and there are other 
novel features, whereby the operating mechanism of the 
machine will not be affected by the swelling and shrink­
ng to the bottom of the tray. 

A portable fence has been patented by 
Mr. Heury W. Butterfield, of Griggsville, Ill. Combined 
with overlapped ends of the panels and recessed sills 
supporting them are binding brace wires, so devised as 
o make a strong and inexpensive fence, which can be 
eadily and quickly set up and taken down and moved 
rom place to place. 

A pocket knife has been patented by 
Mr. Robert G. Hunter, of Palatka, Fla. It has a shoul­
der formed at the juncture of the back of the blade 
with the heel, and an open slot leading from the back 

dge of the heel inward and rearward to the usual piv­
otal point, so that the blade will be held steadily and 
firmly, however it may be placed. 

A counterboring attachment for bits 
has been patented by Mr. Edwin F. Lindsey, of Bris-

01, R. I. The device is calculated to hold adjustably a 
counterboring or countersinking tooL so that a hole 
may be bored or drilled 'and countersunk or counter­
bored at the same time without removing the bit or 
drill from the hole. 

A lock and latch combined has been 
patented by :Mr. George E. Bower, of Auburn, N. Y. 
This invention covers a novel construction and com­
bination of parts in a mechanism which may quickly be 
adjusted to serve either as a lock or latch, providing 
for varying keys, so that each latch. when adjusted as a 
lock, can be opened from the outside only by its own key. 

A medical compound has been patent­
'd by Mr. Charles J. Ulrici, of Havana, Cuba. It con­
ists of pitch deprived of the lighter distillates, such as 

wood spirit, the acetones, aldehydes, creosote, etc., 
and combined with glycerine and alcohol, after a certain 
manner and in special proportions, the compound to be 
applied exterually for sores and skin diseases. 

A pulp grinder has been pat!mted by 
Mr. William Wilkeson, of Youngstown, N. Y. It has 
a conical running stone rigidly mounted on a vertical 

haft, surrounde d by an outer running stone with a cas­
ng, the ends of which rest on chilled iron balls con­

tained in circular pockets, with other novel features to 
educe friction and facilitate the grinding of wood pulp. 

A glass tube cutter has been patented 
by Mr. Samuel G. Lawson, of Portland, Oregon. It 
consists of two rods pivoted together, with suitable 
handle, a cutting disk or point being attached to the 

lid of one rod and a gauge plate to the other rod, mak-
III!: a simple device for squaring the ends of glass tubes 
)f cutting rings from long tubes. 

An extension table has been patented 
by Mr. George :Schmitt, of Ne'l\ York 'city. It is 80 
constructed that the table can be extende<i or contract­
ed without disturbing the people sitting around the 
middJe part or anything that may be thereon, with other 
novel features to promote simplicity [of construction 
and render such tables less liable to get ont of order. 

A hop box shade has been patented by 
Mr. Alfred Engle, of West Amboy, N. Y. It hM a told-

$ cieutific �meritau. 
ing shade snpporting frame carried by a central stand­
ard, instead of end standards, being designed to protect 
the gathered hops and the pickers while at their work, 
and also to support the hop poles and facilitate the work 
of picking. 

A moulding clamp has been patented 
by Messrs. Charles A. Phelps and William W. Sterns, 
of Hmllboldt, Iowa. It is a novel form of vise for 
holding the mitered corners of picture frames and other 
mOUldings while being nailed, and keeping them rigid­
ly in a convenient position as desired, leaving the hands 
of the operator free to more readily do his work. 

A hitching device has been patented by 
Mr. Lewis Lewis, of Ironton, O. It consists of a stock 
through which passes a sliding rod connected at one 
end with spring arms and having at the other end an 
eye, springs being so arranged as to draw the jaws of 
the arms firmly together, and the device being quickly 
attached to or detached from the bit ring. 

A check rein holder has been paten ted 
by Mr. William D. Taber, of Rockville, R. I. Instead 
of the usual hook a rectangular metallic frame is secur­
ed to the saddle carrying a cam-faced clamping tongue 
loosely mounted, and arranged to closely approach the 
lower interior surface of the frame, making a device by 
which the check rein can be quickly adjusted to a pro­
per length. 

A fastener for sap bucket covers has 
been patented by Mr. BurtF. Couch, of Garrettsville, O. 
It is detachable, and composed of, two main parts, a 
clasp piece and a loop piece, of spring wire or other 
suitable material, making a hinge designed to project 
above the edge of the bucket, making a fastening with 
which the wind will not disturb the cover, and so the 
stream of sap will not be choked or caused to sputter. 

A marine drag has been patented by 
Mr. William H. Hart, of New York city. It is made with 
a pyramidal body having a spar attached to one side of 
its mouth and jointed metal rods to the other sides, ropes 
or chains from the c9,mers of the mouth of the drag be­
ing connected with a hawser from the vessel and the 
apex of the drag having a trip line extending ;Iong the 
hawser to facilita,te the taking'in of the drag. 

A window hanging has been patented 
by Mr. Caleb Dellenbeck, of Portland, O regon. Com­
bined with a sash is a lug, projecting therefrom haying 
projections on its undElr side; a screw rod passing 
through an aperture in the lug, a'nut with grooves in its 
top screwed on the rod, and a sash cord connected with 
the rod, the device facilitating the adjustment of the 
length of sash c{Jrds. 

A hinge has been patented by Mr. 
James W. Whitmore, of Richmond, Va. Its leaves 
have sockets, one of which is fitted to turn and slide up 
and down the other, in combination with a screw fitted 
by a nut in the interior of one socket, and a coupling ap­
plied to the other socket, so that the door or gate on 
which the hinge is used may be made, self-closingor 
not as desired. 

A pipe for floorings, ceilings. and other 
building purposes has been patented by Mr. Ferdinand 
Ephraim, of San Francisco, Cal. The invention consists 
of a special ('onstruction of iron or other pipes, with a 
longitudinal tongue on one side and a longitudinal 
groove or socket on the other side, whereby any num­
berof pipes may be laid parallel and matched or inter­
locked so as to be self -supporting. 

,A stop and waste cock has been lJatent­
ed by Mr. Douglas Westervelt, of ChicagO, Ill. Its con­
struction is such that the sUPjlly and waste' ports cannot 
be opened at the same time, and the latter being below 
all �ther pipes, the service pipe and its mechanism may 
be entirely cleared of water to prevent freezing, the de­
vice being especially intended to prevent any possible 
escape of sewer gas. 

A method of, transf�rring patterns for 
embroidery has been patented by Mr. Heiurich E. 
Kramer, of Leipsic, Germany. The invention consists 
in a strip or sheet of paper provided with a layer of 
starch, upon which the design is printed in one or more 
colors, the printed matter hltving a covering of dammar 
or other gum or varnish. so that the pattern with all its 
colors can be easily transferred 

A chroIllati� printing machine has been 
patented by :Mr. Joseph B. Underwood:, p! ;Fayetteville, 
N. C. This invent\oll provides a. nbve-I construction 
whereby;--at the same impression, different colored illks 
may be used on the sheet as desired in difterent pJaces 
on the form, ani! the rollers carrying the different color­
ed inks may be �asily' adjusted to ink only the places 
desired. 

A hair clipping machine has been pat­
ented byMr. George F. Sack, of NewYork city. It is 
more particularly designed for horse clipping, and has 
a swiveling connection of the Stationary cutting plate 
and certain c onnection with its gearing of the'recipro­
cating plate, giving increased facility for operating the 
machine, and adapting the cutters to work over differ­
ent parts and in different directions as regards the cut. 

A shaving case has been patented by 
Mr. James H. Flagg, of New York city. It has a main 
compartment for the razor strop and separate compart­
ments for razor and soap and brush box, arranged upon 
either or both sides of the main compartment, with fiaps 
for closing the several divisions, so that the whole may 
be carried conveniently in a traveling bag or in the 
pocket. 

A weather strip has been patented by 
Mr. William Harrison, of Kingston, Ontario, Canada. 
It is pivoted, and has a bar projecting upward, with a 
spring for pressing the strip and bar downward and 
holding them, a catch on the door frame and a lug on 
the bar, etc., whereby the weather strip is automatically 
raised and locked in place when the door is opened and 
automatically forced down when the door is closed. 

A dip net has been patented by Mr. 
William A. Obenchain, of Bowling Green, Ky. It is 
formed of four rods united at the ends by joints, net­
ting being secured to the rods, and tpere b<iing also sus­
pension rods with link joints and netting at the lower 
ends of these rods, so that the net will adjust itself 
automatically when resting on the bottom or being 
raised, and can be compactly folded. 

A coffee pot staridbas been patented by 
Mr. Joseph Linders, of Winfield, W. Va. It is so made 
that the coffee pot will be support'ld thereby above a 
drip pan or trough, the pot being placed npon a tUting 
frame to avoid ,he trouble and inconvenience of lifting 
the pot when the coffee is being poured, and there being 
provision for keeping the coffee hot by the use of a 
small lamp. 

A nut lock has .been patented by Mr. 
John Bare, of Mount Union, Pa. It is for nse in con­
necLing sections of railroad rails, and has a T-shaped 
spring bar, with the Cross portion designed to bear be­
neath two nu ts of the fish plate, the stem portion having 
a bend or set, with a perforation, the bend allowing the 
stem, when forced down and spiked to the cross tie, to 
exert an elastic tension against the lower sides of the 
nuts. 

A combined scarf ring, band, and col­
lar stud has been patented by Mr. Heury W. Aberlin, 
of Bayswater, Middlesex Co., Eng. The clasp is made 
in two parts hinged together, with a pin or stem affixed 
to its rear side having lateral lugs, with a collar stud 
having a pillar of fiattened section, with other novel 
features, whereby the correct position of the band, ring, 
or clasp, and the necktie, is insured, and there will be 
no dallger of loss of either. 

A machine for mending stereotype 
plates has been patented by Mr. Jacob North, of Lin­
coln, Neb. This invention covers a novel construction 
and arrangement of parts whereby the plate will be 
firmly held while the necessary holes, slots, etc" can be 
conveniently made for the proper connections, so that 
the type will fit snugly, and the projecting parts be 
readily cut off and the plate bushed at each side of the 
inserted type. 

A voltaic battery has been patented by 
Messrs. DesmondR Fitz-Gerald,ofBrixton,SurreyCo., 
Eng., and ThomasJ. Jones, of Princes St., Hanover Sq., 

Middlesex Co .• Eng. In the negative element, combin­
ed with the <!bnductive support and the depolarizing 
agent, is a waterproof layer containillg peroxide of lead 
interposed between the conductive support and the de­
polarizing agent, and being in contact on one hand with 
the support and on the other hand with the depolariz­
ing agent. 

NEW BOOKS AND PUBLICATIONS. 

LABRADOR: A SKETCH OF ITS PEOPLES, 
ITS INDUSTRIES, AND ITS NATUR AL 
HISTORY. By W. A. Stearns. Bos­
ton: Lee and Shepard, 1884. 

Labrador is to most people an 1lIldiseovered country. 
Such vague impressions as one gains from occasional 
magazine articles are not calculated to induce a desire 
for further information if it must be ga:ned by personal 
contact. Yet the journey, when made in a comfortable 
armchair at home, by means of Mr. Stearns' book. will 
afford collsiderable pleasure to those who have a love 
for traveling and like to know what their neighbors are 

A breast strap iron bais been patented doing. The unfavorable impression will scarcely be 
by Mr. Harry llIerrymon, of Carbondale, TIl. Its design removed, for the bleak headlands and frozen isolation 
is such that with it a much shorter breast strap may be are shown to exist In reality. But the people and 
used than with common irons with the strap applied in their industries will be found to be sufficiently charnc­
the common way, thus effecting economy in leather, teristic to attract interest. To studellts of lIatural 
alld the iron is given freedom to slide upon the central history, the additioll to the area of explored nature 
portion of the strap, so equalizing its wear as to increase will prove attractive. 
its durability. A TEXT-BOOK OF TANNING. By Henry 

An ore separator and concentrator has R. Procter. New York and London: 
been patented by Mr. Ira F. Monell, of Sugar Loaf, Col. . E. & F. N. Spon. 
This invention em bodies in one machine concentrators The writer of this book has had scveral years' prac-
which operate in part by concussion, and employ swing- tical experience in an English sole leather tannery. 
ing tables and those in which traveling belts are used to He has devoted himself more to a consideration of the 
facilitate the separation and escape of the tailings, a chemical questions involved in tanning than any other 
leading object of the invention being to get rid of the writer upon the subject, exccpt possibly Professor 
tailings as fast as they collect. Dussauce, whose book, written some twenty years ago, 

A spring bed has been patented by is now out of print ; but Mr. Procter has endeavored 

Messrs. Luther J. Van Delinder and Amasa W. Nash. to state his views and the results of his experience in 
of Garfield, Iowa. It has II head rest frame in which such terms as may be readily understood by the aver­
the longitudinal bars are in lille with and have a bear- age tanner. This is no easy taSk, cOllsidering the diffi­

ing on the corresponding bars of the main frame, so cult nature of the questions involved. The exact dif­

that less strain is thrown on the side braces, ratchets, ferences between tannins obtained from a variety of 
and pawl, the rest being easily manipulated by a single vegetable substances has never yet been determined, 
attendant, and automatically taking a level position. and competent chemi.ts often make quite different 

�ures as the result of analyses for the quantity of 
An egg timer has been patented by Mr. tannin in two specimens of the same material. Then. 

William H. Silver, of New York city. It consists of a too, the amount of tannin in oak and hemlock bark, 
sand glass, with such a support that it may be hung in sumac, and in most other tannin producers, varieo 
upon the wall of a room, or otherwise conveniently widely, according to the climate and soil, the age of the 
placed, the glass being-reversible, and on both ends be- plant, and the after curing before the tannin is ex­
ing marked by a graduat�d scale ind�ca�ng �inutesand 

I 
tracted. These are all questio.ns directly affecting the 

half minutes, and also WIth letters mdICSting "hard," value of the tanning materIal, but, this once deter­
"�oft." "medium," etc. mined, tbere liN yet more Important conslderlltloneln-
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volved concerning the reactions which take place in 
the handling of the tan liquor in connection with the 
hide and skin in the manufacture of leather, and 
about which the best tanners, as well as the chemist 
who have studied the question, by no means agree 
German and Austrian chemists have given a great deal 
of attention to the subject for the past ten· years, and 
there are now several technical schools there for the 
education of young tanners in the chemistry of their 
business. There is also an effort on foot among the 
tanners here to employ a chemist to devote himself 
exclusively to such experiments as the trade may call 
upon him for, a circumstance which renders thi 
volume especially well timed. In addition to the 
chemical features. however, the book gives a practi 
cal description of the leather manufacture, more par 
ticularly as it is carried on in England, and present 
m .. ny points well worth the attention of American 
tanners. 

ELECTROLYSIS. By Hippolyte Fontaine. 
Translated by J. A. Berly. New York 
and London: E. & F. N. Spon. 

This book gives a great deal of valuable information 
relative to the treatment of metals by electricity, in­
cluding the fullest details yet published of the best 
French practice in nickeling, coppering, gilding, sil­
vering, and the refining of metals and treatment of ores . 
The department of electroplating is presented' with 
great thoroughness, with illustration� of representative 
establishments and descriptions in detail of the appli­
ances. In mentioning the fact that, in silver plating, 
the Messrs. Elkington, of England, and Christofie, of 
France,1 have long had a kind of monopoly of the busi­
ness, the author says that" there are not more than 
ten factories in Paris where the silver plating busine"s 
is conducted on a really industrial footing; the small 
installations do not succeed." It is stated that the 

Messrs. Christofie annually deposit more than 6,000 
kilogrammes of silver (equal to 13,227 pounds avoir­
dupois) the average thickness of the deposit equaling 
300 grammes (10� ounces avoirdupois) per square 
meter. The description of the electrical refining of cop­
per and lead includes explanations of the work done 
at establishments at Hamburg, Frankfort, Marseilles, 
Birmingham, England, and other places where the 
work has been done on a large scale. 

The chargefor Imertion under this head is One Dollar 
a linefrYl' each insertion,. about eight words to a line. 

Advertisements must be rece;ved at publication qfflce 
as ea:rly as Th!trsday moming to appear in next issue. 

Money Makers 
Don't let golden opportunities pass unimproved; there 
art) times in the lives of men when more money can be 
made rapidly and eabily than otherwise can be earned 
by years of labor. Write Hallett & Co., Portland, Maine, 
who will send you free tull particulars about work that 
you can do, and live at home, at a pr"fit of at least from 
$5 to $25 daily. Some have made over $5Oin a single day. 
All is new. You are started free. Capital not required. 
Either sex; all ages. 

Second-hand Engine and Speed Lathes. Send for 
list to P. O. box 1, 700, Boston, Mass. 

Order our elegant Keyless Locks for your fine doors. 
Circular free. Lexington Mfg. Co., Lexington, Ky. 

Mechanical Stoking saves 35 per cent in cost of steam. 
Address Brightman Stoker Co., Cleveland, O. 

For Sale.-Six inch Telescope, equatorial, mounted. 
John Hammes, Keokuk, Iowa. 

The Socialist, a monthly magazine, is addressed to 
progressive men, who are not the slaves of old ideas. 
Specimen copy gratis. Address Socialist, 007 Walnut 
Street, Philadelphia. 

Wanted.-A workingmillwrjght able to draught and 
plan min, water, and machine work. To a man not 
afraid of work, and of good ability and high moral char­
acter, a debirable sItuation is open. No others need ape 
ply. Best of references required. Address Geo. T. 
McLauthlin & Co., 120 Fulton St., Boston. 

Wanted as a partner in a lucrative business, a young 
man (unmarried), with a capital of $3.000, that thoroughly 
understands both watch repairing and photographing. 
Will guarantee an income of $1,500 per annum. Must 
furnish the best of references. Forfurther information 
please address U H," P. O. box 773, New York. 

Inventors having patents of merit for sale, address 
Chas. Babson, Jr., 24 Congress St., Boston, Mass. 

C. E. Billings' Patent Surface Gauge. Drop Forgings. 
Billings & Spencer Co" Hartford, Conn. 

'For Sale or on Royalty.-The patent on Lock No. 
331,99ii. Address W. G. Mumma, Warrensburg, Mo. 

The Oivil Servie, RefO'l"flUJr8 
say their object is Simply to retain good men in office 
when you find them. This theory may be safely applied 
to the treatment of the human system by means of 
medicine. Those who have once tried Dr. Pierce's 
H Golden Medical Discovery "  for scrofulous swellings 
and sores, loss of fiesh and appetite, weak lungs, spitting 
of blood, and consumption, will apply to it the real prin­
ciple of Civil Service Reform, and" hold fast to that 
which is good." 

Modern Machine Tools a specialty. Abbe Bolt Forg­
ing Machines, Power Hammers. Lathes, Planers, Drills, 
Shapers. Send for estimates. Forsaith M. Co., Man­
ch�ster. N. H. 

Geo. E. Lloyd & Co., Electrotype and Stereotype Ma­
chinery, Folding Machines, etc. Send for. catalogue. 
Chicago, Ill. 

Nickel Plating.-Sole manufacturers cast nickel an­
odes, pure nickel salts, polishing compOSitiOns, etc. $100 
"Little WondeT." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaliue. 
Complete�utfit for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J., and 92 and 94 Liberty, St., New YGPk. 

Grimshaw.-Steam Engme Catechism, A serMs' 01 
thoroughly Practical QuestiOns and Answers arranged 
so as to gIve to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. lSmo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y. 

Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co .. 86 Goerck St" N.Y. Send for catalogue and prices. 

Iron Planer, Lathe, Drill, and other machine tools 01 
WQdern design. New Haven Mfg. Co., NeiVHllven, Conn 
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Rubber Hose, Linen Hose, Rubber Sheet Packing, 
Empire Gum Core Packing, and all other kinds of steam 
packing. Greene, Tweed & Co., New York. 

The Knowles Steam Pump Works, 44 Washlngton 
St .• Boston. and 93 Liberty St., New York, have just Is­
sued a new catalogue. in which are many new and im­
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Haswell's Ji}ngineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, und Mechanical Engineer. Giv­
ing Tables, Rules, and Formulas pertaining to Mechan­
ics. Mathematic8l and PhysiCS, Architecture, Masonry, 
Steam Vessels, Mills. lAmes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway. New York. 

Air Com pressors, Rock Drills. J. Clayton, 43 Dey st.,N 
Machinery for Light Manufacturing on hand and 

built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
If an invention has not been patented in the United 

Stntes for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Variou8 other 
foreig-ll patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIO AMERICAN patent 
agency, 361 Broadway, New York. 

Supplement CataJogue.-Persons in pursuit of infor· 
matIOn of any special e�gineering, mechanical, or scien­
tific 8ubject, can hal1e catalogue of contents of the SCI­
ENTIFlC AMERICAN SUI'PLEME�T sent to them free. 
The SUPPLEMENT contains lengthy articles embraCing 
the whole rang-e of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers. New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalollue. 

Send for catalogue of Scientific Books for sale by 
Munn & Co .• 361 Broadway, N. Y. Free on application. 

WoodWorking Machinery. Full line. Williamsport 
Machine Co., H I..imited," 110 W. 3d St., Williamsport. Pa. 

Cu�tis Pressure Regulator and Steam Trap. See p. 350. 
Woodw'kg. Mch'y, Engines, and Boilers. Most com­

plete stock in U. S. Prices to meet times. Forsaith M. 
Co., Manchester, N. H. 

Bradley's improved Cushioned Helve Hammer. New 
design. Sizes. 25 to 500 lb. Bradley & Co., Syracuse, N. Y. 

New Portable and Stationary Centering Chucks for 
rapid centering. Send for price list to Cushman Chuck 
Co., Hartford, Conn. 

CydonE'Steam Flue Cleaners are the best. Crescent 
Mfg. Co., Cleveland, O. 

Curtis Pressure Regnlator for Steam Heating Appa­
ratus, Waterworks, etc. Curtis Regulator Works, Bos­
ton, Mass. 

Friction Clutch Pulleys. D. Frisbie & Co., Phlla. 
Tight and Slack Barrel Machinery a "pecialty. John 

Greenwood & Co., Rochester, N.Y. See illus. adv., p. 4 14. 

English tanned Walrus Leather, Sea Lion, Oak, and 
Bull Neck l.eather for Polishing. Greene, Tweed & Co., 
New York. 

Magic Lanterns �d Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex­
hibitions, Sunday schools, colleges, and home 'entertain­
ment. 136 page illustrated catalogue free. McAllister, 
Manufacturing OptiCian, 4 9  Na88au St., New York. 

The "Improved Green Engine," Antomatic Cut· off. 
Providence Steam Engine Co .• R. I., Sole Builders. 

Seam and Looping Machines, patent Burr Wheels 
Brushing Machines. Tubbs & Humphreys, Cohoes, N. Y. 

Pattern and Brand Letters, Steel Punch Letters. 
Vanderburgh, Welis & Co" 110 Fulton St .. N.ew York. 

Astronomical Telescopes, from 6" to largest size. Ob­
servatory Domes, all sizes. Warner & Swasey, Cleve­
land,O .. 

mNTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

ReCerences to former articles or answers should 
give date of paper and pa/(e or number of question. 

Inq uiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not. a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Iuformation on matters of 
personal rather than general interest, cannot be 
expected without remuneration. 

Scientific American SUI)plements referred 
to may be had at the office. -price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(1) E. D. M. writes: I have two tele­
graph instruments on same line. one 20 ohms resistance 
the other 6; why won't they work? Which is the best 
kin,lof batterY to nse on a short indoors line ? In 
electrotyping with plaster of Paris, is any preparation 
pu t on the type or on the plaster, and is the common 
(comme:cial) plaster used? To what consistency shonld 
the plaster be mixed before pouring upon the type? 
Is crude or vulcanized rubber used in making rnbber 
stamps ? A. You can make your telegraphlc instru­
ments work by using sufficient battery power; but you 
would secure better results, with less battery, by mak­
ing the resistance c'f your two instruments alike.-The 
gravity battery is undoubtedly the best for your pur­
pose.�For moulds for electrotyping you shonld nse the 
finest plaster of Paris; it is generally mixed np to about 
the consistency of cream. The monld requires no pre· 
paration other them drying. -The best rubber stamps 
are made by pressing vnkani:.:able rubber in monlds, 
and vulcanizing the rubber whlle in tbe mould. 

(2) H. G. S.-It is entirely impossible to 
fnrnish an estimate of the value of a patent. It often 
happens that a patent which seemingly has no valu� 
whatever brings a large 'price; and, on the "ther hand, 
a patent which appears to have great value proves to 
be profitle88. It'is almost entirely a question of man­
agemffit. 

Jtieutifit �mtritau. 
(3) O. H. H.-Bath tubs are made of 

tinned copper, and cannot be retinned. Electroplating 
is not practicable, and would last but a very short time 
if done. The New York practice is to reline the tub 
with tinned copper or buy a new tub. We consider 
the latter the cheaper. 

(4) E. F. M. asks what black lead is 
mixed with to make crucibles. A. Fine clay in qnan­
tity as small as will allow the black lead to be worked 
on a wheel. Clay and black lead should be gronnd to­
getheI;/' 
...(r6 W. K. asks: What substance could 

)ltl nsed to render wax (for artificial flowers, etc.) plia­
ble in a cold temperature withont altering ite white· 
ness? A. Mix with a small quantity of the oil of 
sweet almonds. 

(6) H. C. P. asks how to make the 
enamel that is used on brass signs to fill np the letters 
that are cut in. A. Mix asphaltum, brown japan, and 
lampblack into a putty-like mass, and then fill in the 
spaces, and finally clean the edges with tnrpentine. 

(7) J. W.-Most of the alum now sold 
in thls country is made artificially. If a good supply 
of proper quality conld be obtained, it would be mar­
ketable. Alum is worth about 2 cents per pound. 

(8) H. S. G. asks: How do seeds men ex­
tract seed from tomatoes, and whether any expensive 
or complicated machlncry is re.qnired? A. The toma­
toes are mashed or broken in a tub or other recepta­
cle, and allowed to stand for a day or two nntil a slight 
fermentation has taken place. When this occurs, the 
seeds can readily be washed out. They may also be 
saved, when the flesh of the tomatoes is used for CNn­
ning, by bemg shaken out after the tomatoes are cut 
open. The seeds are then scoured by being passed be­
tween two large circular brushes running in opposite di­
rections. 

(9) K. C. writes: We have here a moun­
tain of plaster and a good many acres or alkali soil. 
Can thls plaster be ground and applied in its raw state 
to thls soil with any benefit, or must it be first burnt 
and ground before applying? A. It depends upon the 
character of the soil and also upon the variety of crops 
thnt it is desired to raise. Burn and grind before 
using. 2. Is the ordinary farm plaster advertised at 
the East burnt and ground ? A. It is. 

(10) E. V. B. asks: 1. Can a polyopti­
con be constructed 1JY which'a cabinet photo or othe� 
like opaque object can be enlarged (with coal oil 
light) to life size, and a clear-cut image prodnced, to 
trace with crayon? A. We think the light of an oil 
lamp will be insufficient for enlarging pictures in the 
manner proposed. Better take a negative of the pho­
tograph, and enlarge it by means of an oxyhydrogen 
lantern. 2. Would the same lenses be suitable for a 
draughteman's camera? A. Probably the lenses of a 
polyopticon will answer for a draughtsman's camera. 
3. What would be the proper dimensions. etc., and best 
method of constructing the polyopticon, and where can 
the proper lellses be procured at reasonable figures? 
A. See SUPPLEMENT catalogue, which we send yon, for 
mention of articles on the subject. Any of the opti­
cians who advertise in our colnmns conld furnish you 
with lenses, etc. 

(11) B. D.-The floating specks before 
the eyes. of whlch yon speak, give in some cases indi­
cations of serious trouble; but in by far the greater 
number they are not of special moment. Nothlng but 
an actual and careful examination by a skilled phy­
sician can tell to whlch class your case belongs. To 
follow directions given by any one else wpnld be, not 
foolishess, but madness. Never trifle with the eyes. 
One general remark may be safely made-if the e ye­
sight be nnimpaired, the probability is that the specks 
are produced by nervous derangement only, and may 
be disregarded. 

(12) N. S. McC.-General Winfield Scott 
died at West Point, N. Y., May 29,1866. 

(13) E. P. A.-To solder cast iron, gal­
vanize the pieces and then flush tin into the joint. Hy­
drochloric acid, zinc, and sal ammoniac is the proper 
soldering acid; put water with it to make it le"s of­
fensive. It will bear diluting for most purposes. 

(14) L. L.-Surveys are made by all re­
putable surveyors in reference to the trlie meridian. 
Maps for record have the variation of the compass 
for the date of the survey marked npon them, and 
deeds, if properly written, should accord with the 
map, or the angles should refer to the true meridian. 
Every resurvey by compass should have the variation 
of the magnetic needle for its date corrected by 
the vernier upon the compa8Jl. If there is no ver­
nier, then each compass fun must be corrected 
arithmetically from the record of the field book. 

(15) P. F. C.-There is no way known 
to us for removing the spots from a brass chandelier but 
refinishlng. They may be scraped bright and lacquered, 
but there will still be spote when compared with the 
regular finish. 

(16) G. G. P. asks: What is the best 
method of stenography in existence ? A. Most steno­
graphers thi nk the system they have studied the best. 
The Graham, Munson, and Pitman systems are all 
largelynsed, and the Burnz system, a sort of phonetiC 
simplifying of one of the other more elaborate systems, 
is also now much used; but to acquire the facility 
necessary to report a fast speaker requires close ap· 
plication and constant practice for years. 

(17) T. H. De S. asks: Will it injure a 
tin roof or sheet iron to coat it with tar made from 
pitch pine?-Please explain what be<'omes of the quan­
tity of water with whlch cement (hydraulic) is mixed 
when it sets rapidly. State the chemical change. A. 
Tar from pine and coal tar from gas works are both in 
nniveral nse for painting ironwork. In SCIENTIFIC 

AMERICAN SUPPLElIIENT, No. 386, you w!ll find an in­
teresting paper on the manufactnre and composition 
of Portland cement. The setting of, the cement is due 
to the formation of a hydrate of lime, alumina, and 
sillca, a definite chemical compound, which, when 
formed, resists further action of water. 

' 

(18) A. C. D.-There are a great many 
receipte afloat for tempering baths, but the best results 
are from a thorongh knowledge of the heat reqnired 
by the steel, and proper method of dipping to get the 
best effect. Plain water is used in most of the shops. 
A little salt, acid, and a variety of chemicals have 
been suggested by experimenters to give the water a bet­
ter hold on metallic surface in hardening. Such addi­
tions may allow of hardening at a trifling lower tem­
perature, or at a glven heat make the article a trifle 
harder. Still, our best workmen confine themselves 
to pure water, salt water, and good oil, for hardening 
the various kinds of steel articles and tools. Borax 
heated to evaporate its water and pnlverized, with one­
tenth sal ammoniac, is the best we know of for welding 
steel Yonr pulley should be 50 inches in diameter. 

(19) C. D. asks a recipe for some mate­
rial to pnt in the seams of a boat whlch are almost too 
large for oaknm. Also a good paint to paint the hnll 
and bottom? A. We know of nothlng better than 
strips of wood fitted and driven into the seams. with 
hot pitch. Paint with linseed oil and plumbago or 
lampblack for priming, and a second coat of any de­
sired color. 

(20) F. M. F. asks the best way to get 
the gold out of rags used in a bindery? A. Burn the 
rags, collect the ashes. and treat them for gold 'by the 
usual method of assayers, i. e., fusing with lead, and 
cupeling lead button. 

(21) W. S. asks how to make a powerful 
spark coil, not an induction coil, to be nsed principally 
for lighting by electricity. I should prefer to have 
one of good strength, as I will probably use it for 
other purposes also. I do not exactly know the pro­
per proportions f or winding. the size of wire for the 
core, and also the outeide wire. A. For full instructions 
on the construction of an induction coil, consult SUP­

PLEMENT, No. 160. If you do not de�ire it for giving 
sparks, yon might omit the condenser. 

(22) J. McV. asks how to polish common 
cow's horns, and gives thema fine gloss forfancywork? 
A. First scrape with glass to take off any roughness, then 
grind some pumicestone to powder, and with a piece of 
cloth wetted and dipped in the powder rub them until 
a smooth finish is obtained. Next polish with rotten­
stone and linseed oil, and finish with dry flour and a 
piece of clean linen rag. The more rubbing with the 
stone and oil, the better the finish. 

(23) W. M. D. asks where the third man 
should be placed, so that three men will carry an equal 
weight of a bar 15 feet long, the other two being 
placed at the ends. A. One man in center and one man 
2� feet from each end. 

(24) Fidelis asks: 1. If there is any 
cheap way to distill water for home nse? A. Water 
that is first filtered and then boiledis comparatlvely pure. 
For the distillation of water a retort and worm are ne­
cessary. 2. How walnut water, for the hair can be 
made? A. See" Walnut Hair Dye," SCIENTIFIC AME­

RICAN for Oct. 24, 1885. 3. Wh"ther hard or soft water 
is best for cleaning one's teeth and washing one's hair? 
A. Preference is generally given to soft water for the 
purposes mentioned. 

(25) H. C. H. asks: What will take 
grease or oil out of a granite door step ? A. Make a 
strong lye of pearlashes and soft water, and add as 
much unslaked lime as it will take np; stir it together 
and then let it settle a few minntes; bottle it and stop 
close; have ready some water to dilute it when nsed, 
and scour the part with it. 

(26) J. B. F. asks for the best method 
of reducing rubber gum to a liquid state. I have used 
naphtha, but the result seems to be rather slow. A. 
Rnbber is also soluble in ether, chloroform, coal tar 
benzol, and carbon disnlphide. See" Solvents for Rub­
ber," SCIENTIFIC A.-""RICAN SUPPLElIIENT, No. 247 .. 

(27) J. T. R. asks for the correct formula 
for making a particular "Pearline," a washing com­
pound? A. It is considered to be an impure potassinm 
carbonate or 'pearlash preparation. An exact analysis 
of it would cost about $25, depending npon exactly 
what information is desired, i. e., the percentage of 
pearlash alone would cost $10. 

(28) T. M. D. writes: Please forward me 
pamllhlets which treat about taking out patents, also 
your pamphlet giving information of foreigu patent 
laws. Please send me your Supplement Catalogue, also 
your list of scientifiC books you have for sale. Will 
you plel1se answer me tl.e following questions through 
the correspondent's column of the SCIENTIFIC AMERI­

CAN? What will best remove rnst from steel? How 
can you prevent steel from rusting? What is the tough­
est and most elastic wood obtainable in this country? 
A. You may remove rust by dipping the articles in a 
bath'of hydrochloric acid 1 part. water 4 parts. A far 
better process is to polish off the rust with flour emery 
or emery paper, and then wipe the surface with a solu­
tion of paraffine in naphtha or turpentine.-l<fuch de­
pends npon the nature of the articles that are required 
to be protected from rust. White lead paint thlnned 
with kerosene or lard oil is much nsed on machinery. 
Machinery for transportation is painted with white lead 
or tallow.-Heart hlckory and lancewood are the tough­
est and most elastic woods that we know of. 

(29) F. A. T. asks: 1. What causes the 
current in the Straits of Gibraltar, and is there an out­
ward current? A. The revolution of the earth is sup­
posed to cause the flow of currents in the ocean and the 
great seas. The Mediterranean Sea is nnder the sarne in­
fluence,and furnishes several currents ont and in through 
the Straits of Gibraltar. There is an inward surface 
current and an outward nndercurrent, causing other 
local cnrrente or eddies formed by the impinging of the 
!(feat currente. 2. What materials and how used to polish 
shirt bosoms? A. Use a polishing iron,and boil a small 
piece of paraffine with the starch. 3. What is the title, 
and where 'can I obtain a book giving the manners and 
customs of the people from Adam to the present? A. 
You will require many books, among which may be 
mentioned: The Bible; Andrews, The 18th Century, 
Manners and· CnRtoms; John Lord's Works; Lacroix, 
Manners, Customs, and Dress during the Middle Ages; 
the histories of Rome, Greece, etc. 
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INDEX OF INVENTIONS 

For which Letters Patent o£ the 

United States were Granted 

December 29, 1885, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Air compressor, hydraulic, J. B. Erwin .... ...... ... &3,208 
Air for furnaces and other purposes, apparatus 

for drying, C. Cochrane .......................... 333,395 
Alarm. See Low water alarm. 
Asbestus board, felt, or paper with other lIexible 

material, combination of, F. Line . ... .. ... . ..... 33H,I38 

Auger, G. F. Stearns ................................. , 3.13,170 

Automatic lubricator, J. E. �-Ietcher .... ............ 3SM04 
Awning, R. J. Powell ........ ... ... .... ... .... ..... ... 333,479 
Baking p_pparatus, E. Jaeger ... .. ... ...... .... ....... 33,;,229 
Ballot box, registering and cancelin�, Munroe & 

Sulliv an ................. . . . . . ...................•.. 33d,I4l> 
Balls, machine for making, W. Hillman ............ 333 .. .;01 
Bar. See Plater's bar. 
Bath, J. H. Crocker ................................ H. 333.200 
Battery. See Voltaic battery. 
Bed bottom, spring, A. F. Purefoy .................. 333,252 
Bed lounge, W. Reddell .... ..... ....... ........ ...... 333, 4 24 
Bed, spring, J. F. Durr . ............. . .... .. . .. ..... . 333,116 
Bed, spring, Van Delinder & Nash ... ... . .......... a33.363 
Bedstead brace, Durham & Alexander ........... .. ;33a,45.1 
Bedstead frame, R. R. Pease........................ 333,329 
Beehive, �. M. Shuck . ... . . . . .... . ... ... ..... ..... . . . 33:), 168 
Belt coupling, G. Minch .... ... ... , ................... 333. 4 22 
Bicycle, T. B. Jellery......... _ ... ....... ...... ..... 333,12R 
Billiard chalk holder, K. S. Jones . . ...... .... .. ... .. 333,230 
Bits, counterboring attachment for, E. F. Lind-

sey. . ... . . . . .. . .. . . .. . .. . . .. .. ................ ... . .. 333.418 
Blind retaining way strip for windows, H. E. Wil-

ler . .... .... ............ .... ......... '" . .. . . .. ...... 3.13,185 

Blind wiring machine, Maher & Greaney . .... .... . 83J.241 
Boat, W. L. Casaday.................................. 333,391 

Boiler. See Steam boiler. 
Boiler furnace, L. Stevens ........................... 3S3,4 29  
Boiler furnace.. steam, L .  Stevens .... ...... ... ...... 333,�30 
Bookcase, T. J. Fisher ........ ....................... 333,210 

Book, sales, J. R. Carter.............................. 333,390 
Box. See Ballot box. Button fastener packing 

box. 'Fare box. Horseshoer's box. 
Brace. See Bedstead brace. 
Brake. See Car brake. Wallon brake . 
Breast strap iron, H. Merrymon ..................... 338, 320 
Brick machine, V. Doriot . ...... . .................... 333, 288 
Bronzing and dusting machine., Emmerich & Von .. 

derlehr .... ........ .. ..... ... ........ ... " .' . ...... .  333,207 
Buckle. Parmerlee & Swift .... . . ............. . . .•. . . .  33.1.327 
Burning liquid fuel, apparatus for, F. Lane . ....... 333,311 
Bustle, J. Schulte ... . . .. ......................... .... 33.'l,2OO 
Butter worker. E. Krueger ...................... . .... 3H3.809, 
Button, H., Fils, & G. Rouze ......................... 333.482 
Button fastener, C. Erlanger .. .. .. ..... ........ . .. .. 333. 4 00  
Button fastener packing box, F .  H .  Richards ...... 333,159 

- Button fHsteners, .instrument for handling, F. H. 
Richards . .... ....... . .. . . . ...... ....... ...... ...... 333,160 

BULton or �tud, E. R. Procter ... ..... ........ .... .. ., 38.1.156 
Button setting Instrument. W. M. Hazel ... ..... .. 33.�,il1 
Cable grip, L. B. White ............................... 333, 314 
Cable ways. cleaning, T. 1 ... John&on .. .. ... ..... .. . 333, 306  
Calendp.ring rolls, entering lluide for, M .  H. 

Cram ...... '" . '" " . ......................... ...... 333,283 
Can. See Sheet metal can. 
Can and ejector, combined, O. P. Pell .............. 333,250 
Can opener. C. W. Acker ............................. 333,190 
Canister. sheet metal, J. H. Preater ...... .. .... .... 3:18, 4 23  
Car brake and starter, W .  M .  Cass ...... ..... .... .... 33. �,109 
(',sr bumper; N. P. Cowell .. .... ......... ... .... ..... 333, 4 4 7  
Car coupling. J .  C .  Blocher .. ... ............. .... .... aSS,4S9 
Car coupling, E. F. O'Haver ......................... 333,147, 
Car coupling, D. Powell ..... ........... .... .. ... , ... 33:1,154 
Car coupling, .T. C. Reed . .. ......... .................. 33.�,253 
Car coupling, D. J. Summers ........................ 333,172 
Car coupling, E'. J. Tru;rgart .............. ... ........ . 333,357 
Car curtain, open. O. 'I.'nfts .......................... 333,176 
Car starter and brake, E. Werner ...... ........ . .. 3.'33,367 
Car, stock. G. Armstrong ............................ 333,37 8, 
Car. street, M. A. Cutter ............................. 333.4 50, 
Car. street, C. J. Reynolds ... ..... .... . . ...... ........ 333,158 
Carriage and cradle. combined baby, A. Abel. ..... 333,,189 
Carrier. See Cash carrier. }"ence wire carrier. 
Cafre. See Book case. Shaving case. 
Cash carrier, pneumatic. W. G. Davis .. ... ......... 333,113 
Cash carrier, pneumatic. Davis & Hinman ......... 333.897 
Castings from wrou�ht iron and steel by adding 

aluminum. manufacturing, C. G. Wittenstrom 3:33.373 
(,,ement, manufacture of Portland, J. M. Willcox .. 333,370 

Centricycle or bicycle, T. Crispin . . ........ . . . .. ... p 333. 4 4 8  
Centrifugal reel, C .  O .  Dost . .. . . . . . ........... ....... 3.l3,398 
Ohain for wagons, tongue. W. P. Brown ............ 333,386 
Chair. See Convertible chair. Folding chair. 
Chair, F. Chichester .................................. 338,393 
Chenille cutting machine, W. McIlwain . ..... ...... 333,319 
Chopper. See Meat chopper. 
Churn, E. C. Taylor .......... ....................... .. 333,3.';8 
Churn motor, D. C. & H. P. Camp ................... 333,S88 
Clamp. See Fishing reel clamp. 
Olarifying and evaporating pan, C. M. Schwarz .... 833, 166 
Clipping machine. hair, G. }..,. Sack ..... ... ..... ..... 833,340 
Clock pendulum protector, L. Erikson . ... .. ..... ... 333,120 
Clock setting device, electric, J. F. Kettell.3.l3, 132, 3?'S,13.� 
Clothes wringer. W. Bulkeley ... . .... . ... . ........... 333,107 

Clutch, friction, W.l;t. McDonald ......... . ........ . :J3?.,143 
Coal handling apparatus. locking device for, W. S. 
ill> Bogle .. . ............. ....... .............. . ........ 338,278' 
Coating handles, etc., E. Kipper . ... ... .... .... . b • • •  333,469 
Cock •• top and waste, D.!Westervelt . . . . . . . . . . . .•... 3:J3,368 
Coffee mill, E. H. & C. Morgan ....................•.. 33H.243 
Colfee.pot., P. A. Covington .......................... 33.3,282 
Coffee pot stand. J. Linders .. . .... ... ...... .. ........ 333,315 
Coffin" J. 'I.'. Richards . ..... ......... ' ....... ...... .... 383,255 
Comb. See Curry comb. 
Comb for warping and beaming machines, T. C. 

Entwistle .. " ," . '.. . . . ......... ........ . .......... 3:13,399 
Commode, F. Mink . ... ..... ... ....................... . 33.1,:l21 
Conductor. E. Clark ....................... .......... 33.�,111 
Convertible chair and velOCipede, W. Holden . ... . 333,4U 
Conveyer apparatus, H. Smith ........ ............. S.'l?.,.152 
Copyinit,inachine. letter, J. �'. Lash ............... .. 3�3,312 
Corn shock compressor, J. B. Hughes ........ .... .. 883.304 
Cotton gin, O. T. Bugg ...... .. ........ ................ 333,367 
Cotton or hay press, L. L. Taylor ...... .............. 333,359 
Coupling. See Belt coupling. Car coupling. Pipe 

coupling. Thill coupling .. Whiffletree coup­
ling. 

Cuff adjuster. L. A. Stillwagon ...................... 333,435 
Cuff retainer, J. M. Hawley .......................... 333,297 
Cultivator, 1 ... C. Chamberlin ................. ....... 338,280 
Cultivator. W. H. Hnnter .. . ...... .. .... .. . ..... . .... 8.1.'1,227 
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