
ENGINEERING INVENTIONS, 
A car coupliug has been patented by 

Mr. Joshua H. Dymond, of Carbondale, Kan. It is de­
signed to couple automatically, the two ends of the 
link being alike, and the drawheads alike at both ends 
of each cltr, and so made that either end of any link 
Will engage either end of any car. 

A steam boiler has been patented by 
Mr. George G. Tindall, of Oakland, Cal. Combined 
with vertical spaced walls of a firebox is a special con­
struction of downward;cnrved crown sheet, with other 
novel features, making (a' boiler particularly adapted 
for burning straw and other light substances, such as 
needed .or operating thrashing machines and for simi­
lar uses. 

A rotary engine has been patented by 
Mr. Dennis McColgan, of Butte City, Monmna Ter. 
This invention covers improvemen.t8 on a former pat­
ented invention of the same inventor, in an engine 
where a wheel having a U-shaped groove in its face 
forms the cylinder or steamway, the present improve­
ments being in contrivances of the valve gear, ports, 
and reversing valves, with various other details. 

A metallic railway tie aud fastener has 
been patented by Mr. Robert R. Shepard, of New York 
city. The tie is hollow, and of an inverted trough-like 
constrnction, carrying raised lips to receive the base 
flanges of the rails, and opposite these lips are key 
hole apertures to hold a detachable locking key or but­
ton to hold the rail down to its place on the tie, with 
facility for releasing the rail if desired to take it up. 

e •• 
AGRICULTURAL INVENTIONS, 

A comb for grass seed harvesters has 
been patented by Mr. Jacob 1. C. Naff, of Winchester, 
Ky. The teeth are adjusmble to adapt the comb to 
seed at different stages of ripeners and to different 
kinds of grass, and the constrnction is intended to 
secure a strong and good connection of the teeth to the 
comb, and facilimte the manufacture. 

A harrow has been patented by Messrs. 
Conrad Fischer and Louis Grother, of Brownsville, Mo. 
The harrow frame is made of a series of bars with open­
sided sockets to receive the teeth, braces with their 
ends bent at right angles closing the open sides of the 
sockets, the bevel of the sockets" permitting a different 
inclinlttion of the teeth when the harrow is drawn in a 
reverse direction. 

••• 
MISCELLANEOUS INVENTIONS, 

A note and memorandum book has 
been patented by Mr. Adolph Pester, of Brooklyn, N. 
Y. It is a book which may also be used for a toilet, 
sewing, or other case, and has a flap to rest on the 
front, with a pocket or loop for receiving a pencil, scis­
sors, rules. or simIlar 'article. 

A wrench has been patented by Mr. 
John McLean, 0 I V r 
a special constrnction of wrench convenient to use 
in situations where little room is afforded for access to 
nuts, bolts, or other work requiring to be turned or 
held, the implement being simple:and dura ble. 

A calendar cuff button has been patent­
ed by Mr. Garcia Monteiro, of New Bedford, Mass. It 
has a longitudinal box or shell with two or more trans­
verse slots, and in the box are strips and spindles to be 
turned by a key, making an adjusm ble device for show­
Ing dates throug!! slots in the button. 

A smut mill has been patented by Mr. 
Jacob Fitz, of Hanover, Pa. This invention covers a 
novel constrnction of a mill to first violently agitate the 
grain and scour the kernels, and then to remrd its pro­
gress through the mill that it may be thoroughly clean­
ed and the dust withdrawn. 
, A medical compound hal:1 been patented 
by Mr. John O'Flaherty, of Lachine, Quebec, Canada. 
It is composed of powdered-sulphur and hierapicra, in 
cermin proportions, and to be applied in a definitely 
smted manner, for the treatment of rheumatism, gout, 
lumbago, sciatica, and other similar affections. 

A bicycle handle has been patented by 
Mr. Rol,lj3rt Rodes, Jr, of Nashville, Tenn. The con­
strnction is such that the handles can be swung upward 
and together by the forward movement of the rider 
when he is thrown forward by accident, thus permitting 
the rider to jump from the front of his bicycle. 

A sewing machine cabinet has been pa­
tented by Mr. William H. Hiteshew, 'of Peru, Ind. It is 
so arranged and constrncted that when the top of the 
cabinet is closed the machine is automatically lowered 
through �n opening in the top of the cabinet, and is 
raised automatically out of the cabinet when the top is 
raised. 

A head rest has been patented by Mr. 
Charles E. Neeley, of Gurdon, Ark. It] consists of a 
head piece upholstered on one side and having on the 
other side a mirror, there being also a clamping device 
adapted to be secured to the back of a railway car seat 
or other chair, in which the head piece may be adjusm­
bly held. 

A cant hook has been patented by 
Messrs. Harry C. Crawford and Edwin V. Mundy, of 
Duluth, Minn. This invention consists principally in 
making the handle -socket in two parts arranged to be 
clamped to the handle by suitable clamps or ferrnles, so 
that should the handle _break a new one can be easily 
inserted. 

A magazine spring gun has been pat­
ented by Mr. Amedee J. Benjamin, of Valley Falls, R. 1. 
The barrel and magazine have gUide slots in the sides, 
with a crosshead fitted to slide therein, the object be­
ing to provide an improved toy gun adapted to shoot 
several arrows or darts without reloading after each 
shot. 

A chain socket has been patented by 
Mr. James F. Thomas, of Denver, Col. An internally 
screw-threaded socket has a notch on its outer end, with 
other novel features, making a socket to be used on fur­
niture for holding the ends of chair rounds in place, 
also to hold drawer pulls and knobs, and for other like 
Uses. 

�'itufifi' �mtri,au. 
A thill coupling has been patented by 

Messrs. Major Hall and John C. Ryan, 'of St. Paul, 
Minn. This, invention consists in a packing formed of 
an inner elastic block or deadener and an outer metallic 
casing, with a clamping or adjusting screw to mke up 
any slackness in the joints. and free the thill connec� 
tions from annoying rattling of the parts. 

A bow-facing oar has been patented by 
Mr. Marcus M. Clark, of Vermont, Ill. Combined with 
an oar and lever is a plate or rod formin,g a curved 
guide for the fulcrnm' of the lever, with crossed rods 
connecting the lever and oar at opposite sides of the 
fulcrum, so that a person propelling the boat by oar 
can face the bow. 

A painter's sander has been patented 
by Mr. Joseph P. Ryan, of New York city. It com­
prises a box with perforated bottom. an air chute and 
sand chute of special construction, with other novel 
features, whereby sanding can be done above and below 
the level of the sander. or at either side, without mov­
ing the sander from a horizontal position. 

Checks, drafts, and other money orders 
form the subject of a patent issued to Mr. William T. 
Doremus, of Flat bush, N. Y. This invention provides a 
special form of blank so spaced and numbered that 
when a check or draft is properly filled out therein it 
cannot be readily raised or made to represent a larger 
sum than that for which it is drawn. 

A gas regulator has been patented by 
Mr. Joseph D. West, of East Orange, N. J. This inven­
tion covers a novel construction intended to equalize 
the pressure of gas at the point of consumption, whether 
the gas in the supply pipe be under heavy or light pres­
Bure, and whether the gas is being consumed a t one or 
more burners in:the same service pipe. 

A churn has been patented by Messrs. 
Frank A. Houck and Thomas C. Carter, of Holden, Mo. 
The invention consists principally in atmching the 
arms of the upper dasher to an upright plate that re­
volves around the main upright shaft and agitates the 
cream at the center of the churn, two dashers being 
used, revolving in opposite directions. 

A wagon brake has been patented by 
Mr. Albert K. Barmore, of Milano, Texas. It is so con­
structed as to be operated by a few short strokes of a 
lever, which tighten a ,cord until the brake block exerts 
the required pressure, when a catch holds the brake 
lever in position until released, the device being easily 
made and applicable to all kinds of vehicles. 

A paper keg or cask has been patented 
by Mr. Charles H. Wickersham, of Pottstown, Pa. The 
shell is formed of a sheet of board notched at its four 
corners and bent into cylindrical form, the edges of the 
board between the notches being overlapped and secur­
ed together, and end caps fitting over the ends of the 
cylinder, making a cask adapted for holding nails, etc. 

A windmill has been patented by Mr. 
Pha Tefft, of Saguache, Col. Its sails or vanes are piv­
oted eccentricaLl to radial arms of a vertical shaft, 
WI means to balance an a IllS 0 0 them,­
and rods extending, down the shaft to be manipulMed 
from the ground to stop and start the mill, the object 
being to make n simple, efficient, and durable mill. 

A piano stool has been patented by Mr. 
Claude W. Blackburn, of Chicago, 1.11. This invention 
covers a special construction intended to facilimte the 
rapid adjustment of the seat to the desired height, for 
which it is only necessary to lift it with the hands, when 
it is automatically held where placed, the stool being 
cheap, strong, and not lia ble to get out of order. 

A metal mould has been patented by 
Mr. Thomas O. Bennett, of Atlantic Mine, Mich. It 
has fixed sectional portions with beveled lips, with 
yielding sections forming a portion of the sides, with 
ends beveled to fit the beveled lips, with springs to 
control the yielding sections, making meml moulds 
adapted for casting a variety of articles of different 
construction and shape. 

A carpet stretcher has been patented 
by Mr. JohnJ. Taylor, 2d, of Warren, Pa. A grooved 
bar holds a sliding rack, the front end of the rack being 
pivoted on the bar, while there is a U-shaped frame 
with a wire or rod as a fulcrum for a lever en,gaging 
with the teeth of the rack, and used for moving the 
rack in the direction of its length, the device being 
easily operated and folding compactly when not in use. 

A repeating firearm has been patented 
by Mr. Athanase Chuchu, of Bahia, Brazil. Combined 
with a stock and a.barrel hinged thereto is a plate hinged 
on the breech end of the barrel to prevent the cartridges 
from falling out, the plate having a single aperture 
through which the firing pin can strike the barrel, mak­
ing 11 Distal occupying but little space in the pocket and 
presenting advantages similar to those of a revolver. 

Knockdown furniture is the subject of 
a patp,nt issued to Mr. Joseph B. Brolaski, of St. Louis, 
Mo. This invention is an improvement on a former pa­
tented invention of the same inventor, and is intended 
for the manufacture of various articles of household 
furniture, as bureans, washsmnds, sideboards, kitchen 
safes. desk., etc., which are by this invention so con­
structed that they can be foided very compactly for 
transportation, can be erected and taken apart easily, 
and smnd rigidly and firmly when set up. 

Mr. Lazarus Goldenberg, 219 E. 30th 
Street, New York city. is the patentee of a portable 
electric light arrangement for lighting rooms or build­
ings temporarily by electricity. The invention consists 
principally of temporary or ,false moulding supports 
made in sections, and provided with electric conductors 
which are held along the walls at the ceiling by tempo­
rary pillars. Entire buildings or special roomB, such as 
par lars, ballrooms, churches, etc., may thus be provid­
ed with temporary electric lighting appliance for special 
occasions, which may be quickly put in place, and 
which, besides furnishing the electric light, will also or­
nament the room; and will not injure thee ceilings, walls, 
or floor, and can be readily removed after use. 

A drip cup for lamps has been patent­
ed by Mr. Edward A. Condit, of Hoboken, N. J. It is 
a cap with internal staples and a bail to attach to a 
loop below the lamp braCket or lamp chandeliers, to ob­
viate the difficulty caused by overflows or dripping. 

The charge fur Insertion under this head is One Dollar 
a linefur each i'fIBertiun ; about eight words to a line. 

Advertisements must lie recei1Jed at publication Office 
as early as Thursday morning to appearinnerot issue. 

Inventors having American or Foreign .Patents for 
sale address C. Babson, Jr., 24 Congress St., Boston, Mass. 

Air Com pressors, Rock Drills. J. Clayton, 43 Dey st.,N. Y. 
Seam and Looping Machines, patent Burr Wheels, 

Brushing Machines. Tubbs & HumDhreys , Cohoes, N. Y. 

$50 will be paid for satisfactory working drawings of 
5 H. P. Yacht Engine. Address Racine Hardware Mfg. 
Co., RaCine, Wis. 

Steel Smmps. 15 cts. per letter; Steel figures, $1 per 
set. F. A. Sackman, 1099 First Ave., Cleveland, O. 

Billings' Drop Forged Machinists' Clamp and Steel 
Clamp. Billings & Spencer Co., Hartford, Conn. 

Machinists' Pattern Letters. Pattern Letters to order. 
Vanderbugh, Wells & Co., 110 Fulton St., New York. 

Wanted.-The address of parties making Suspender 
Buckles and Fixtures. Address Frank Ashton, Norris­
town, Pa. 

Tobacco Pipes invention for sale. "Box 18," Young 
America, Mino. 

Wanted.-A man capable of managing a Steel Casting 
Foundry. State eXDerience. Address Solid Steel Cast­
ings, P. O. box 773. New York. 

Situation wanted at Chemistry or MiningEngineering, 
by a graduate of the University of Penna. Address S. 
S., care Chas. Burnham & Co., PhiladelDhia_ 

Wanted.-A salesman for Engineers' Supplies and In­
struments. A man with good techniool education would 
have the �preference. Address, stlting terms and all 
narticulars, K. & E., box773,New York. 

Estimates furnished for all kinds of machinery tools 
and supplies, steam plants, etc. Beaudry's Upright 
Power Hammer, Webber's Centrifugal Pumps, and Bal­
ance Dynamometers a speCialty. Correspondence so ... 

licited. Beaudry & Cunningham. Boston, Mass. 

Haswell'S ]J}ngineer's Pocket-Book.. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv­
ing Tables, Rules, and Formulas pertaining to Mechan­
iCS, Mathematics. and Physics, Architecture, Masonry, 
Steam Vessels, Mills. I,imes, Mortars, Cements. etc. 900 
Dages, leather, Docket-book form, $i.OO. For sale by 

Munn & Co., 301 Broadway, New York. 

Cotton Factory, complete equipment, for sale. Ad­
dress W. W. Jennings, Harrisburg, Pa. 

Peerless Leather Belting. Best in the world for swift 
running and electric machines. Arny & Son, Phila. 

"How to Keep Boilers Clean." !:lend your address 
for free 88 Dage book. Jas. C. Hotchkiss, 86JohnSt., N. Y. 

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

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

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

, W�nted.-4'Btentim articles or machinery to manufac:' 
ture and introduce. Lexing-tonMfg.Co.,Lexington, Ky. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N.J. 

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

121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian natent. $40. Various other 
foreign patents may also be obtained. For instructIons 
address Munn & Co., SCIENTIFIC AMERICAN natent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam PumDiug Machinery of every descriDtion. 
Send for catalogue. 

Machinery for Light Manufacturing, on hand and 
built, to order. E. E. Garvin & Co., 139 Center St., N. Y. 

If you want En,gines, Boilers, or Machinery of any 
kind, send your address to Henry I. Snell, 135 North Third 

Street, PhiladelDhia. 

Nickel Plating.-Sole manufacturers cast nickel an­
odes, pure nickel salts, polishing compositions, etc. Com­
Dlete outfit for Dlating, etc. Hanson, Van Winkle & Co. 

Newark, N. J., and 92 and 94 Liberty. st., New York_ 

For Steam and Power Pumping Machinery of Single 
and DUDlex Pattern, embraciug boiler feed, fire and low 
pressure pumps, independent condenSing outfits, vac­
uum, hydraulic, arteSian, and deep well pumps, air com­
Dressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston; 97 Liberty St., N. Y. Send for catalogue. 

Supplement Camlogue.-Persons in pursuit of infor­
mation of any special en,nneering, mechanical, or scien­
tific subject, can have catalogue of contents of the SCI­
ENTIFTC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole ran�e of engineering, mechaniCS, and physical 
science. Address Munn & Co., Publishers, New York. 

Cutting-off Saw and Gaining Machine, and Wood 
Workiug Machinery. C. B. Rogers & Co., Norwich , Conn. 

Best Automatic-Planer Knife Grinders. Pat. Face Plate 
Chuck Jaws. Am. Twist Drill Co .. Meredith. N. H. 

Curtis Pressure Regulator and Steam Trap. See p.12. 
Crescent Steel Tube Scrapers are made on scientific 

DrinciDles. Crescent Mfg. Co .• Cleveland, Ohio. 

The Improved Hydraulic Jacks, Punches, and Tube 
Exnanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
CouDlings. D. Frisbie & Co .• PhiladelDhia, Pa. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co., Roches11'r, N.Y. See Illus. adv., D.l58. 

Wanted.-Patented articles or hardware specialties to 
manufacture on contract or to manufacture and place 
on the market. ]�irst-class facilities. Correspondence 
solicited. Address Hull Vanor Stove Co., Cleveland, 

Ohio. 

Roofing Slate, best quality, shipped to all sectIOns in 
any quantity. Jesse B. Kimes, PhiladelDhia, Pa. 

The "Improved Greene Engine " can be obtained only 
from the sole buildeTB, Providence Steam EngineCo., R.I. 

Wood W"rkingMachinery. Fullline. Williamsport 
Machine Co., " Limited," 110 W. 3d St., Williamsport, Pa. 

"Wrinkles in Electric Lighting," by V. Stephen; 
with lllustrations. PrIce, *1.00. E. & F. N. Spon, New 
York. 
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u 7b Mechanic8."-When needing Twist Drills, ask 
for" StlJlfldM"d," or send for catalogue to Standard Tool 
Co, Cleveland, O. See Dage xi., Export Edition. 

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

HINTS 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 page or number of question. 

Inquiries not answered III reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little researCh, and, 
though we endea vor to reply to allj either by letter 
or in this department, each must ta <e his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remitmnce of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

SclentUic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
mar ked or labeled. 

(1) D. S. M. asks: Vlhat is the proper 
test for iron in water? A. Concentrate the water by 
heating to comparatively small bulk, then add a few 
drops of pomssium ferrocyanide. A blue coloration is 
indicative of iron salts. Iron is not ordinarily objec­
tionable in drinking water, but is an excellent tonic. 

(2) H. K. writes: In your directions 
for making artificial marble, June 13. query 2, you say, 
U Soak plaster of Paris in a solution of alum." Can you 
state the process more explicitly ?  A. A solution of 
alum is made by dissolving the alum in sufficient water, 
and then plaster of Paris is put right into the vessel 
can mining the liquid. It is then so mixed that the so­
lution reaches all portions of the pIaster. Next, as de­
scribed, it is baked. You will find on page 369 of the 
same issue of the SCIENTIFIC AMERICAN a similar pro­
cess for hardening pIaster. 2. Can you also give some 
composition for imimting bronze on plaster cast ? A. 
The imitation bronze is prepared as follows: To a solu­
tiou of soda soap in linseed oil, cleared by straining, 
add a mixture of 4 pints of copper sulphate and 1 pint 
iron sulphate solution. which precipitates a memllic 
soap of a peculiar bronze hue ; wash with cold water, 
strain, and dry to powder. In applying it, 3 pounds pure 
linseed oil are boiled with 12 ounces finely powdered 
litharge, strain through a coarse canvas cloth and allow 
to smnd until clear; 15 ounces of this 'soap varnish 
mixed with 12 ounces metallic soap powder (previously 
described) and 5 ounces fine white wax are to be 
me�ted together at a gentle heat, in a porcelain basin, 
by means of a water balh, and allowed to remain for 
a time in a melted state, to expel any moisture that it 
may conmin; it is then 'applied with a brush to the 
surface of the plaster previously heated to 200° Fah., 
being careful to lay it on smoothly and without filling 
up any small indentations of the plaster design. Place 
it for a few days in a cool place; and as soon as the 
smell of the soap varnish has gone off, rub the sur­
face-with a linen rag or cotton wool, and variegated with 
a few streaks of metal powder or shell gold. 

(3) M. V. O. writes: A man has been 
going about here, selling a gold wash; it is a perfectly 
clear liquid, like water, and the article you wish to 
gild, be it silver, nickel, or", brass, is immersed in this 
liquid, having a piece of zinc first wrapped around it, 
remaining in the bath five minutes; after mking out, it 
is rubbed with a kind of white powder he uses for the 
purpose, and then washed in pure water, leaving every 
appearance of gold. Will you inform me what this 
wash and powder are? A. Metallic surfaces are gilt 
by rubbing in the following mixture: Chloride of gold 
dissolved in pure water 36 parts, mixed with a solution 
of cyanide of potassIum --W-oTIonous) 60 paru',- in 'piire-­
water, shake well and set by for 15 minutes, then filter. 
This liquid is thickened with a powder composed of 
prepared chalk 100 parts, cream of tarmr 5 PMtS. The 
foregoing can be used. without zinc, and yields results 
identical with the preparation described by you, 

(4) J. R. asks how to make diamond 
ink to write on glass. A. Diamond ink is made from 
ammonium fluoride dissolved in water and mixed with 
three times its weight of barium sulphate. 

(5) F. W. C. asks the composition of 
the sizing which Is used on the back of glass windows 
for applying gold leaf. A. Albumen or white of egg is 
used. Groot's brilliant sizing. made in Chicago, is a pre­
paration considered unsurpassed for this purpose. 2. 
Is the dark color of oil that has been used on bearings 
due to some chemical action, or to minute particles of 
metallbeing suspended in it? A. The color is due to 
minute particles of meml suspended in the oil. 

(6) C. T. P. asks: What is the easiest 
and most practical way to manufacture hydrogen per­
oxide? A. You will find the outlines of the process in 
general use given in SCIENTIFIC AMERICAN SUPPLE­

MENT, No. 184, under the title of "Peroxide of Hydro­
gen." The details are kept secret, and we understand 
that the commercial manufacture of this su bsmnce is a 
difficult operation. If but a small quantity of the sub­
stance is desired, it will be found much more economi­
cal to buy it. See also SCIENTIFIC AMERICAN SUPPLE­
MENT, No. 339. 2. What is the best cement to make 
heavy Manila paper adhere to wood or a planed board? 
A. A thin solution of ,glue or a liquid glue will answer 
your purpose. The latter is readily prepared by soften­
ing 10 parts best -glue in 100 parts warm witter, and 
then adding slowly 5U to:6 parts nitric aCid, and finally 
6 parts powdered lead sulphate. The latter is used in 
order to impart to it a white color. 

(7) J. Y. G.-For the preservation of 
insects a good plan is to perforate their bodies once 
or twice with a long pin dipped in a strong solution of 
corrosive sublimate. If the case conmining the specimens 
is full, or not likely to be disturbed, the insects and 
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cases are cleaned as thoroughly as possible, and then I and � ounce 8aitpeter. Dose, a teaspoonful three times starch or sugar in it? A. Malt liquors by definition are 
the insides of the cases are painted over with a brush a day. For external nse: Boil some of the inner bark such in Which the grain has become sweet from the 
dipped into a solution of the sublimate. A few pieces of white oak in water, and strain; evaporate to a thick conversion of the starch mto sugar by an incipient 
of camphor are placed at the bottom of the case, the extract. To � pint of this extract add � pint of oil growth or germination artillcially produced, called malt· 
lid is fixed on, and strips of paper pasted over the rendered from old strong bacon. Simmer together till ing. 
crevices. We would re�ommen� you Mr. J. H. Batly's mixed, and let �ool. Appl� with the finger inside the II (33) E. M. K. asks how to work over recent work on "PractICal Taxidermy and House De· rectum every mght and until cured. b tt th t h b 'd f d '1' A . .  'I f �t u er a as ecome ranel rom age an 01 lng. . coratlOn," which we can mal or $1.50. (lS) R. O. E. L.-Irou pipe is univer Rancid butter may be restored, or in all cases greatly 

(S) L. S. asks (1) for a recipe for mak- ally used for conveying:the brine in cold cellars and f r improved, by melting it in a water bath with some 
iug an efficient and cheap tooth powder. A. producing cold in brine vats. If kept free from�. fresh burut and coarsely powdered animal charcoal 

Prepared chalk. . . . . . . . . . . . . . . . . . . .  1 ounce. mospheric inlluence, it is the best material available. If (which has been thoroughly freed from dust by sifting), 
Powdered borax .. .. . . . . . . . .......... . � a machine is to be laid up for a few months,leave he and straining it through clean Ilannel. A better and 
Powdered myrrh. . . . . . . . . . .. . . . . . . . .  )( brine in or on the pipes. less troublesome method is to well wash the butter first 
Powdered orris ........... . ............ � "  1/ (19) U. D. asks: What is the best trea with some good new milk, and next with cold spring 
Mix and sift through fine cloth. 

�. 
water. Butyric acid, on the presence of which rancidity 

2. A recipe for making a O'ood lady's shoe dressin ment f?r cata�rh m the throat (post·nasal catarrh)? A. depends. is freely soluble in fresh milk. . " .  You will find m SCIENTIFIC AMERICAN SUPPLEMENT, A. IV�ry blac� m fine pO
b
wder l

d
Po�nd, mOias:�� � No.262,an article on "Nasal Catarrh," by Dr. F. H. (34) A. A. S. asks how to make or poun • sweet 0112 ounces. eer an vmegar 0 ea� 1 B th t h' h f D D dl R whe t tth k' d f bl k d b 'd pint. Rub together the first three until the oil be er. oswo�, 0 W IC we re er you. r. u ey ey· re 0 ge e m 0 ac crayons use y rapl 

fectly killed then add the beer and vinegar. 3. Re ipe nolds, m SCIENTIFIC AMERICAN SUPPLEMENT, No. 84, crayon artists on the stage. A. The crayons consist of 
f maki '  d h d . d t A writes very fully on the character and treatment of ordinary charcoal, and can be purcha.ed from any house or. ng a goo ro�c Il;" vermm .es roy ef . catarrh. See 'also" A Cure for Catarrh. " in SCIENTIFIC dealing in artists' materials. 2. How luminous paint is 
�0111 ounce pok<: root m 1 pm� water. untIl the stre gth AMERICAN S�PPLEMENT, No. 216. The best thing to do made from phosphorus. A. See SCIENTIFIC AMERICAN IS exhausted. MIX the decoctIOn with molasses and . . ' 
spread it on plates in localities infested by vermi. 4. however, IS to consult some competent phYSician. SUPPLEMENT, No. 249. See al80 Balmain's Luminous 

can I ventilate a room full of unginned cotton? A 
For preventing the heating of unginned cotton in ware' 
house, make the floor open and raised above the ground, 
so that there should be a free circulation of air under 
the flo(\l' and through the open Iloor to the cotton. 
The strips for such a floor may be 1� in,'hes thick and 
2 inches wide, laid � iuch apart. If a Iloor is already 
laid solid, and it is not desirable to alter it, a lattice or 
open Iloor may be laid over the solid floor by laying 
strips 3x4 in. on edge, so there shall be continuous pas' 
sage for air between them clear across the building, and 
on these strips lay the open floor. Make openings on 
opposite sides of the warehouse for every passage. 

(43) E. M. D. asks: What is the liquid 
composed of that barbers use for shampooing? A. 
Dissolve 1 ounce potassium carbonate (salts of tartar) 
in 1 quart soft water; sprinkle freely on the head. and 
rub well till a lather is formed; wash off with clean 
water. 

MINERALS, ETc.-Specimeus have beeu 
received from the following correspondents, and ex· 
amined with the results stated. 

B. F. W. -No. 1 consists of iron and copper sui· 
phides, and has the appearance of being a furnace pro· 
duct. No. 2 is a piece of spiegeleisen, a variety of pig 
iron containing manganese. They have no direct value. 
-M. C. H. -The powder contains iron and sulphur. 
Apparently it is the mineral copiapite. To positively 
determine what it is and its value would reqUire a 
quantitative analysis. This would cost you $12.00. 

A recipe formakinga No. 1 grease eradicator? A. oft. (20) D. C. H.-If a lightuiug rod has a Paint, in SCIENTIFIC AMERICAN SUPPLEMENT, No. 229. 

soap and fuller's earth, of each � pound, beat well to· good ground, the more numerous its connections with (35) R. E. M. B. writes: 1. I waut a 
gether in a mortar, and form into cakes. The spot first the building the better. Insulators are a positive good waterproof varnish for fine fishing rods. A. Let 
moistened with water is rubbed with the cake and al· detriment. A lightning rod should be connected with 4 ounces India rubber in small pieces soften in 8 ounces 
lowed to dry, when it is well rubbed with a little warm the tin roof, if the building has one, the gutter, the of oil of turpentine, then add 2 pounds of boiled oil, and 
water and rillsed or rubbed off clean. 5. A recipe for leaders. and all the metal pipes in the house. boil for two hours over a slow fire. When dissolved, add 
making a good polishing paste for metals. such as gold, (21) W. W. Q. asks: 1. What is the com- 6 pounds of boiled linseed oil and 1 pound of litharge, 
silver, copper, brass, etc. ? A. See answer to query 20, position used in the porous cups of the Leclanche bat. and boil until an even liquid IS obtained. To be applied 
in SCIENTIFIC AMERICAN for May 2, 1885. tery? A. Granulated black oxide of ma.nganese. In warm. 2. What preparation will best polish German sil· INDEX OF INVENTIONS 

(9) J. E. Y. asks: 1. What cau I cemeut some batteries of this class granulated carbon is mixed ver trimmings onla rod, and prevent their turuing brassy 
the edges of writing paper together with, to makethem with the manganese. 2. What is the best battery for looking? A. Use the polishing paste described in 

into pads as printers do? A. A quarter of an ounce silver and gold plating? A. For plating on a small ansWer to query 20, in SCIENTIFIC AMERICAN for May, 

('rude g�rrha dissolved in carbon disulphide to the scale use Smee's ; for large work use the Bunsen bi. 2, 1885. 

For which Letters Patent oC the 
United States were Granted 

consistency of mucilage. XPP'J 'u 'UL OU!50" VL .� �. --Vllil.Y. LT. asks: How cau I make the August 25 • .1885. 
paper where required. 2. What makes a good cement (22) G. L. C. writes: We wish to get a colo: staY.in a m�;���ha�;;;-"p;pe:'BO it will' not come 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 
for metal that is used for holding kerosene? A. Boil 3 clockwork motor to pump an organ. Can such a mo. out m w�lte spots when It ¥ets ho�? A. A ra� �eer· 
parts of resin and 1 of caustic soda in 5 of water . •  This tor be procured? 

' 
A. We know of no clockwork mo' schaum pipe :-V0uld notacq�lre the rich color which IS the 

composition forms a soap which, when mixed with half tor that would be likely to meet your wants. Spring s�oker's dehght, for the 011 of tobacco absorbed by the 
its weight of plaster of Paris, sets firmly in about three· or weight motors are not much used, as it takes more �Ipe would �en�trat� the. bowl and e,:"aporate. Acco:d. Advertising packet" perfumed, F. A. Merrell . . . . . .  325,1117 
quarters of an hour. labor to wind the machine than is required to do the �ngly, the pipe IS bol�ed m a.preparatlon?f wax, whICh Alarm. See Steam boiler alarm. 

(10) A. G. A., Jr.-The rate of progress of k b th d' t r t' f th 0 IS absorbed, and a thm coatmg of wax IS held on the Axle, carriage, D. A. Brown ....... ................. �25.050 wor y e Irec ap� lca IOn 0 e power. ne surface of the pipe and made to take a high polish. Bag. See Paper bal'(. glaciers, dependent upon various conditions, is no more wo�ld have to be
. 
B�eClany made for. your pur�oBe, Under the wax is retained the oil of tobacco, which is Bag fastener, Austin & Stone . . . . . . . . . . . . . , .......... 324,918 

uniform than that of rivers. It can in no case be cor· ,:hICh a good mechallic could do accordmg to the sltua' absorbed by the pipe. and its hue grows darker in pro' Baling press, P. K. Dederick ................. ....... 8U.9U 
rectly estimated except by observations extending over tlOn. portion to the tobacco used. A meerschaum pipe at Banjo. H. E. Forrest . . .................... ............ 825,067 
many years. Thus, for instance, the progress of the (23) D. A. F. writes: With a ceuter gas first should be smoked very slowly, and before a second Band cutter and feeder, R. K. Andrews . ........... 325,222 

glacier of the Aar was for a certam period of time Battery. See Galvanic battery. Secondary bat-
250 feet per annum, and during another period 550 light, 6 feet from large mirror, will room be any lighter bowlful is lighted the pipe should cool off. This is to tery. 

feet per finnum. De la Beche gives 200 yards a year on account of reflection of light in mirror? A. The keep the wax as far up on the bowl as possible, and Bed, invalid, I. D. Johnson ............. .............. 325.000 
as the motion of the Mer de Glace; .. 400 feet and 40 light reflected by the mirror will add something to the rapid smoking will overheat it, driving the wax off Bed slat fastener, wke, S. D. Hollister . . . . . . . . . . . . .  325.082 

feet are both given as the rate of motion of the Mer light of the room, as, if the mirror were not there, more and leaving the pipe dry and ruw. It is probable that Beer, making. L. Ernst...... ........... ...... ....... 824,822 

de Glace." If you will consult Tyndall's" The Glaciers or less of the light.wonld be absorbed by the wall. the wax referred to in the foregoing has been burnt Bell, gong door, II. R. Buehler ................. ..... 324,915 

(24) S. T. W. writes: I have built a away in Your pipe,and hence the white spots. Belt, driving, C. O. Gehrckens ...................... 3U.\J9S 
of the Alps," you will find in that book the explanation' Belt, electric, L. Hughes ............................. 325,086 
of the entire subject. There is probably no informa· canvas canoe, and I want to cover It with two thick· (37) W. P. H. asks: How mauy cubic Bicycle handle, R. Rodes, Jr ................ .... . ... 825.014 
tion that is reliable on record concerning the glaciers of nesses of Manila paper. I want to find a waterproof feet for air chamber of compressed air will be required Billiard table leg, M. Cashin ......................... 324,917 

Alaska. See also the" Causes of the Motion of Glaciers," glue or a composition of pitch and something else to to make one horse power for one hour duration, withont Binders. knotter mechanism for self, R. W. 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 398. stick the paper to the canvas. A. Use the following: adding to the stored amount of compressed air in the . Dixon .............................................. �2.j.9S8 

(11) L. K.-There are various plaus of 
making mnstard, thns: Soyer's is describe,l as 
follows: Steep mustard seed in twice its bulk of 
distilled vinegar for 8 days, grind to a paste and 
put it into pots, thrusting a red hot poker into each. 
Moutarde a I'Estragon: Gently dry 1 pound black mus· 
tard seed, then powder it fine, and mix it with 2 ounces 
salt and sufficient tarragon vinegar to make a paste. In 
a similar way are prepared several other mustards, by 
employing Vinegars Ilavored with the respective sub· 
stances, or walnut or mushroom catsup or the liquor of 
the richer pickles in proportions to suit. Suitable mor· 
tars or grinding apparatus can be procured through any 
jobber in hardware utensils or druggists' sundries, pro· 
vided only the smallest articles are desired, otherwise 
they will have to be made specially. 

Fuse together equal parts or pitch and gutta.percha, air chamber, at the time of starting the engine, the BIt. See Brlllie b�t. 
and to this add about 2 parts of linseed oil contaming 5 speed of engine to remain the same through the time :����: �:: �::a:n:o��!�d. 

parts of litharge. Continue the heat until the ingredients specified? A. For 1 hour's work equal to lthorse power, I BOiler, J. Watson ..................................... 324,002 
are uniformly commingled. Apply warm. you will require, for the o�ration o� the engine and Boiler furnace, steam. B. Sloper . ............... .... 3U,889 

(25) G. J. S.-For a saud blast the cham- necessary leakages, 4150 cubiC feet of air per hour at 30 Boiler furnace, steam, D. Unlbstaetter ............. 824,898 

(12) W. S. asks: 1. What is the best 
thillg to use to soften paper or pulp board to render it 
llt for pressing into useful shapes, so as to retain its 
form when dried? A. The pulp is soaked in water and 
then put right lnto the heating engine, and there mixed 
up with the stock. 2. Can it be rendered waterproof 
at the same time, or what is the beot method of water. 

ber containing the sann should be connected with the 
pressure pipe and closed tight. The inlet pipe should 
be at an acute angle with the blast pipe, so that the sand 
will flow freely into the blast. 

(26) X.-The priuciple governing the 
pitching of a curved ball is the same for any distance; 
but when a person gets familiar with the peculiar mo· 
tion for a given distance, he cannot give the same curve 
for any other distance without special practice for that 
distance. See SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 423, on Base Ball Science. 

(27) W. G.-A little salt in the water 
for hardening files is commonly used. The heat should 
suit the quality of the steel. The lowest heat at which 
the file can be hardened is the proper one. This can 
only be ascertained by triaL Acid does not destroy 
temper, but is sometimes used to sharpen old llies . 

proofing? A. There is no process of so treating paper (2S) E. L. P.-The hard bakiug japau 
as to ma�ly ,waterproof;' SCIEN . •  " SOla oy tne varniSh makers. It is put 
CAN SUPPLEMENT, Nos. 39 and 96, describe:processesfor on with a brush thinly, and baked in an oven at about 
this purpose. 260°; 2 coats is generally sufficient. Cannot give the 

(13) J. W. B. asks the most approved formul", for the best. Better buy it. 
-tested-method of bottling extract of herbs, by hand, (29) F. J. R. asks: What acid is used to 
so as to prevent it becoming sour after a few weeks or bring out the date on old copper pennies? A. By heat· 
months, without using alcohol. The addition of 25 per ing copper coins gradually, it is said that the inscrip. 
cent of glycerine can be employed with safety. Other· tion will in almost all cases make its appearance. Coins 
wise heat the bottles after they are filled by placing can be quickly cleaned by immersion in strong nitric 
them in boiling water and cook; as they cool a vacuum acid and immediately washing in water. If very 
will be formed, so that the air will not come in contact dirty or corroded with verdigris, it is better to give 
with the herbs at aiL them a rubbing with the following: � ounce pure 

(14) L. S.-You cauuot make a good potassium bichromate, 1 ounce sulphuric acid, 1 ounce 
journal box without tin; 2 ounces tin. 1 ounce zinc, to nitric acid. Rub over, wash with water, wipe dry, and 
1 pound of copper makes an excellent box for wear. polish with rottenstone or chalk. 
Antimony and lead make a poor alloy; antimony and (30) W. S. desires the best means of 
tin make a�good soft box. fusing or dissolving gum amber so as to make that var' 

(15) F. K. asks: Why is it that a nish. A. Six pounds of fine picked. very pale, transpar· 
heaVier float, raft, or coal barge will float faster, or ent amber are cautiously heated in an iron pot, and as 
farther in a day, or any length of time, than a lighter soon as it becomes semi·liquid, 2 gallons of pale boiled 
one, neither being aided by any motive pOWEr or sail? oil, previllusly made hot, is very gradually stirred in, 
A. It is well known that the swiftest part of the cur' and the whole thoroughly blended. This operation is 
rent of a river is not at the top, but somewhere between one of .considera?l? d�lica?y. and requires experience 
the top and bottom. The deep laden barge catches the a.nd skill. �y �IXmg. It With fo.ur gallons of turpen· 
swift undercurrent. and Iloats faster than a shallow tme, � varnish IS obtamed that Will work free. will flow 
barge. i/ell, IS durable, and becomes very hard. 

(16) W. B. H asks for a plating to ap- (31) H L. asks: What is considered best 
ply to the reflector of a dark lantern (tin) without ra for heaves in horses? A. Balsam of fir and balsam of 
moving the rellector from the lantern. A. Apply t�� copaiba, four ounces each, and mixed with calcined 
following paste with a rag to the tin; it will form magnesia, sufficiently thick to make it into balls; and 
silver coating: Silver nitrate 1 part, cyanide of potas give a middling sized ball night and ,morning for a 
sium (poisonous) 3 parts, with water sufficient to form week or ten days. 
a paste. 

(17) F. P. L. R. desires a good prescrip­
tion to be taken for internal piles, where they are high 
up; also a good injection to keep in over night, and the 
amount to be used of the injection. A. Pulverize in a 
mortar, and mix thoroughly. 1 onnCe each of Cream of 
tartar. jalap, senna,llowers of sulphur, and golden seal, 

(32) E. B. B. asks: 1 Can you give me 
the percentage of starch and sugar in ale and beer? A. 
The percentage of sugar contained in ale and beer va· 
ries between 2 and 3 per cent. Among a number of 
analyses made of beer in this city we find the percent­
age of sugar in one sample to be 2'64, while in another it 
was,only' 2'20. 2. Is there.any malt liquor which has.no 

pounds pressure. You will require 8torage for 675 cubic Bolt cutter, O. A. Sathe ... .. ........... .............. 324,961 
feet at 60 pounds pressure to start with, which will run Bolt cutter head, M. D. Luehrs ............... ....... 324,946 

your engine for 1 hour, leaving 30 pounds pressure in Bolting reel, centrifugal, E. A. Squier .............. 825.128 

the tank at the end of the hour's work 2 What is the Book, etc., note and memorandum. A. Pester ..... 825,008 
cost of compressed air per horse po;er? ' A. It costs Boot treeinl'( machine. J. Call ........................ 324,962 

. Boring machine. J. P. Cobb ................. ......... 324,920 more to compress arr for power, if done by steam, than Bosom pad, J. L. Wells . ......... ........ .... .... ..... 325.� the value of the derived air power, by a very large per· Bottle stopper, J. M. & M. L. S. Escorbia . . . . . . . .. .  825,064 
centage. Bottle stopper, E. L. Lloyd ............. .... ......... 825,181 

(3S) B. G. C. asks if a person stauding· Box. See Egg box. Flour box. Tree box. 
Watch movement box. on the bow of a vessel should jump in an opposite di· Bracket, B. F. Caldwell .............................. 325,196 rection to that in which the vesseUs moving, would the Brake. See Car brake. Wagon brake . 

said person make a longer jump than he would if the Brake shoe, J. J. I.appin ..... ......................... 824,851 
vessel was stationary? A. No. Breastpin, F. Schroder . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .  825.117 

(39) L. C. F. writes: I have a three Bridle bit. J. G. Eberhard ............................ 324,821 
Buckle. N. A. Cooper ........... ..................... 324.921 

wheeled Sheffield velocipede hand car which I have oc· 
casion to use almost continnally. Could the car be pro· 
pelled by a small steam engine or an electric motor, and 
the car still be readily put on and off track by one per· 
son? Present weight of car is some 150 pounds, and light 
running therefore would not require much power to run 
it. A. We know of no motor that you could apply to 
your hand car without adding so much weight as to reno 
der it impossible for one person to handle it. There are 
steam engines in the market which would readily drive 
it, but they would weigh perhaps 300 pounds, besides 
the water and fuel. You wil l find an electric motor 
very expensive and troublesome. 

Buckle, W. T. Jones ......... ............. . . .. .... .... 824,846 
Buckle, suspender, J. ·11 ..... Townsend •• '" • • • • • • • • •  ' " 324.897' 
BugllY top spring, W. R. Wood .. ...... .... .......... 324,909 
Buoy. P. Delany ....... . ............ ..... ............. 825,162 
Burner. See Hydrocarbon burner. 
Bustle, J. L. Wells ..... .... .... .... ........... . ....... 825.031 
Button, W. H. Gilford ................ . .......... ..... .  324,832 
Button and fastener, F. A. Smith. Jr . ........ ...... 324,890 
Button, calendar cuff, G. Monteiro . ... ... ....... .... 325,005 
Button. separable, H. G. Lathrop ......... .......... 824,852 
Cables, apparatus to be used with traction, R. 

Gornall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,168 
Caliper, protractor, and bevel, combined, If'' W. 

Woodhull .... ............... ........ ..... .......... 825,086 
Calipers, micrometer. M. M. Barnes . .. . ... . ... . ... . �24.8(U 

(40) W. F. asks the best kind of oil to Calk , driving, E. A. Buck ............................ 825,194 
put on engines, lathes, and other kinds of machinery, Calk sharpener. E. H. �'enton ..... . ... .. ........... .  824,991 
highly polished, to keep it looking bright all the time. Can. See Oil can. 
A. We know of nothing better than good cylinder oil Cans, attachment for coal Oil, A. E. �'ox . ... ..... . . 825,068 

melted with leaf tallow, about equal· parts; rub the Cans with liquid, filling fruit, W. H. H. Steven-

bright parts with the mixture on a rag, leaving but son ............................. ...... ............... 825,131 

very little oil on the surface. To keep the work look. Cane . D. Crowley ................................. ..... 825,196 
ing well and clean, it should be wiped at least twice a 

Cant hook. Crawford & Mundy ...................... 325,058 

week. The dust that lodges upon the surface of oiled 
Capstan. A. R. young ................................ 325,148 
Capsule machine, T. C. Merz ......... ... ... ........ 824,868 

work makes it appear dirty. You cannot keep mao Car brake, J. J. Henry ................................ 825.209 
chinery clean without work. Car brake, automatic, J. L. Munday ................ 825,215 

(41) E. A. writes: I have shaft with 2'S Car couPI�ng, W. J. Brown .. . . . . . .......... ...... ... .  825,155 
foot wheels one on each end of shaft fastened to run Car couplIng, W. Crane .............................. 824,8U 

on straight
' 
track parallel; another, �heel, 15 inches Car cOupl�ng, J. H. Dymond ......................... 825,200 

Car coupling, E. Ransom .•••••••••••••••••••.••••.••• 325,114 in diameter, is fastened in center of same shaft,with cen· Car coupling. D. Wertz ......... � ..................... 324.068 
tral rail raised up to the center wheel. In moving. does 

I 
Car coupling, J. H. Wesson . . . . . . . . . . . . . . . .. . . ... . . . .  824,969 

the center wheel slip or not on center rail! Also, a box Car door. D. Sutherland .............................. 325,218 
car moving on a short curve, does the inside or outslde Car seat, M. N. Forney . . .. . . .. . .. . . . . . . . . . . . . . . . . . . . .  324,825 

wheel do the sliding? A. The small wheel will slide Care seat rest and lire escape, E. H. Hazen . . . . . . .. 3U,889 

along the center rail if the pressure of the three wheels Car, sle�ping, A. Christin .. : .. : .
...

.
.................. 824,815 

is alike on the three rails. There is a possibility of the Car sprmgs, apparatus for mdICatmg the flexure 

large wheels slipping with a preponderance of pressure of, F .. W'. Minck ................................... 324,949 

on the center wheel. The slipping of wheels does not Car vent�latlOn, A. �ell .  ............................. 825,040 
Car ventIlator, A. Miller ............................. 325,008 

admit of a positively theoretical answer, but an inspec· Car wheel, R. Kells ................................... 825,177 
tion of the rails at a curve should decide the question Cars, lamp box for, J. J. Walton . . . . . .  ............. 825,185 
practically. The rail that has the greatest slip will be Carriage shackle blankS. die forforging,P. GIl-
found to be worn and abraded. lick . ............... ................................. 825,078 

(42) F. P. (Mexico) writes: Our cotton, Case. Seelnde>: or directory case. Thermome-

as taken from the field before ginning, is stowed away cas��,�':;:;iture. A. B. Diss ......................... 324,S20 in a large warehouse, and perhaps remains there some Cattle, safety attachmen t for horned. W. P. 
six weeks. We find it liable to heat, which makes the Simonds: .......................................... 825.021 
color brown, besides the great danger from fire, How Cell casll,ll, plll1ltion for, G. L. Jaeger . . ... .. . . . . . . . . a24,999 
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