
A competent s� engineer 6Id mechanic wanted. 
Add�ess box 5169. Boston, stating wages. 

See Burnham Automatic Engine adv.last and next week. 
Curtis Return Steam Trap returns all condensations 

into the boiler without waste. CurtiS Regulator Works. 
Boston, Mass. 

Wanted.-A Mechanical Draughtsman wanted to go 
West. One acquainted with wood working machinery 
preferred. Steady emplyment to a sober and industri
ous man. Address, with full particulars, stating wages 
expected, etc .. "Western." P. O. Box 773, New York city. 

Wanted-Patented artIcles of merit to manufacture 
on royalty. Electric Mfg. CO, 811 River St .. Troy, N. Y. 

Nickel Plating.-Sole manufactur"rs cast nickel an
odes, pure nickel salis, polishing compositions, etc. $ 1 00  
"hlttle Wonder... A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J .. and \r,! and 9' Liberty St .. New York. 

Grimehaw.-Steam IiJngine Catechism.-A series of 
thoroughly Practical Questions and Answers arranged 
80 as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Muim & Co., 31)1 Broadway, N. Y. 

Wm. Frech, Sensitive Drill Presses, Turretanil Speed 
Lathes combined, Power Punching Presses. 68 W.Mon
roe Street, Chicago. 

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

The Knowles Steam Pump Works,44 Washington 
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'8 J!}ngineel"8 Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv
Ing Tables, Rules, and Formulas pertaining to Mechan
Ics. Mathematic., and Physics, Architecture, Masonry, 
Steam Vessels, Mills. Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $'.00. For sale by 
Munn & CO .. 361 Broadway . New York. 

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

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 patent. $W. Various other 
foreign patents may also be obtained. For instructio!l' 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Presses &, Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Iron Planer, Lathe, Drill, and other machine tools of 

mOdern deSign. New Haven Mig. Co., New Haven, Conn. 

Jeitutifft �mtrieau. 
A. Carry a wire from your gas fixtures or water pipes (11) K. E. E. M.-The furnace referred to to the vicinity of your telephone. Let it terminate in in Our article on the Clapp -Griffiths steel process as a metal comb about two inches long, with forty or having produced 325 tons of pig iron in 24 hours is 10-fifty sharp teeth like a saw. Screw thIS to a board. cated attheEdgar Thomson Steel Works Bessemer Pa. Opposite, and with,its teeth facing those of the first We believe that it is desiJ:nated as "Fu�nace D,','and comb, place a second one connected to the line wire that the diameter of the bosh is 21 feet the height of nenr the telephone, between it and the line. Have f the shaft being over 100 feet. As fa� back as the the teeth of the two com�s as close as possible with- spring of 1883, it had produced 305 tons of pig metal out absolute contact existing. Use One of these at- in 24 hours and we were informed at the time of our tachments at each end of the line. last visit t� the works, in Febru�y, that the record 

(2) E. R. W. asks : 1. Does it take a since then had reached 325 tons. 
current of higher te.nsion to run an incandescent lamp 
then an arc lamp? A. In general terms, it is the 
other way; more intensity is needed for the arc light. 
2. Will a ten inch Grenet cell run a 6 candle power in
candescent light? A. No. 3. Suppose I wish to 
light a private residence with incandescent lamps; 
would it be economical and profitable to use a Ship
man automatic engine to run a dynamo of sufficient 
size? A. Electric lighting on the small scale with 
special plant is not economical as a rule. 4. What is 
the best battery for telegraphic jJurposes? A. For 
closed circuit, gravity (sulphate of copper) batteries are 
largely nsed. For open Circuit work, Leclanche cells. 

(3) J. T. D.-A solution of orange 
shellac in alcohol is generally used on the plates of 
electrostatic machines. 

(4) C. P. K. asks: Will a solution of 
bichromate of potash and sulphuric acid corrode or 
eat its way through a wooden tank lined on the in
side with lead? Can the same fluid mixture be con
tained in a wooden tank coated outside and in with 
asphaltum varnish? If so, how long would such a 
tank last? A. Either tank will answer for battery 
fluid for an indefinite period, If oil of vitriol and 
bichromate of potash, undiluted by water, were used, 
then a lead .lining would be reqnisite. Exact dura
bility cannot be given. 

(12) W. R. P. asks the highest tempera
ture (C. scale) yet produced by combustion,also by elec
tric arc? A. 1,600° C. in steel furnaces. About 2,500· 
C. by hydro-oxygen blowpipe. Probably 500° higher 
by electric arc. 

(13) N. T. G. asks: What will darken 
the color of a mustache without using common dyes? 
A. There is nothing more satisfactory than the com
mon silver hair dyes. An excellent brown dye is de
scribed in SCIENTIFIC AMERICAN,SUPPLEMENT, No. 356, 
under title of ",A Bismuthic Hair Dye. " The expressed 
juice of the bark or shell of green black-walnuts is the 
simplest form of hair dye. 

(14) M. H. S. writes for a recipe for the 
glaze known as salt glaze, such as is used on cheap 
yellow and Rockingham pottery. A. Common salt is 
placed in the oven with green wood for fuel to form 
an irriguoull.smoke. This the salt. heated to redness, 
receives, and is decomposed into hydrochloric acid and 
soda, the vapors of which fill the oven. The inside 
and outside of the vessel submitted to this process are 
thus simultaneously glazed. See Wagner's Chemical 
Technology, under" Pottery." 

(15) F. G. B. desires a receipt for'Mlor
ing the skin to a dark complexion and a preparation to 
take it off. The color to be that of a Cuban or 
Spaniard. A. The general principle in making such 
preparations consists in mixing the dry powder, a little 
darker than the desired tint, with some fat, such as 
petrolatum or lard. A formula for a brown face paint 
is as follows. Take of: . 

Burnt umber ............ ............. ' .. 1 part. 
Cacao butter" ...... ' .... .. .. ... ... . 6 parts. 
Oil of neroli .......................... :.5 drops. 

Melt the cacao butter, add the umber. and while cooling 
make an intimate mixture, adding the perfume toward 
the last. Wash it off with vaseline. 

(16) W. M. B. asks: How are silver 
flowers worked into iron for ornamentation? A. The 
design is etched out of the iron by means of acids, 
and the silver is then brazed in and polished down. 
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(26) R. A. H. writes: I saw a man sell
ing wbat he called a magic glass, a piece of plain wine 
qow glass, which by breathing on would display 
figures., How was this done? A. The drawing is 
made on the gfass by means of soapstone or steatite; 
when breathed on it appears, and disappears as the 
moisture from the breath dries away. 

(27) A. H. G. asks how to color white
wash brown-a cheap color , that will not wash off 
easily. A. Add brown sienna to the whitewash in order 
to produce the desired color, and mix with alum or glut 
water. 

(28) J. M. L.-Sugar, glycerine, and 
gum arabic are the articles used to produce the glossy 
a ppearance of ink. Not enough of dthet must be uset! 
to impede the fiow. 

(29) W. H. asks (1) if there is any fluid 
compound (not volatile under a temperature of 300· 

Fah.) more expansive than mercury. A. No. 2. What 
is the most expansive metal or other solid known 
not destructible under a temperature of 300° Fah. ? 
A. Zinc. 

(30) "4man. "-There is no necessary re
lation of resistances between the secondary coil of ti!e 
induction coil and the telephone. � primary of the 
induction should leave about � ohm resistance; for. the 
secondary and the telephone, 80 ohms is good. 

(31) C. H. S. asks about tempering mill 
picks. A. There is no special art in tempering mill 
picks different from the operation with other cutting 
tools for hard substanc�.. Water at ordinary tempera
ture with a litte salt in it. Do not draw the pick thin. 
and use great care not to overheat the corners, which 
is the causo of all the trouble. A slow, dull fire for 
hammer heating as well as for hardening. "Temper 
thick and grind thin" is an old maxim. 

(32) H. & S. write: We recently bought 
a keg of poster printing ink (black), which is so thick 
that it will not distribute on the rollers. How shall we 
thin it? A. With boiled oil. You have probably been 
using yourink in a cold room, and it would, most likely, 
work well in warm weather. 

(33) W. L.' R. asks: Why is the center 
of connecting rods of stationary engines made heavier 
and larger than at the ends? A. To prevent vibration. 

(34) C. Q. H. asks the strongest wood, 
in proportion to its weight, that would be suitable for 
making framework for a flying machine? A. Lance 
wood. 

(35) G. G. McC. asks how to get a black 
Nylftrom'8 Mechanics.-A pocket book of mechanics 

and engineering, col!ltainillg a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom. 
C.E.. 18th edition. revised and greatly enlarged, plate •• 
l2mo, roan tuck. Price, $3.50. For sale by Munn & CO., 
361 Broadway, New York city. 

(5) H. W. B. asks : 1. 
-
Wh�t difference 

does it make in the strength of an electro magnet 
whether the coils are wound in regular layers or put on 
roughly? A. , The power of an electro magnet depends 
on the proximity of the exciting wire to the core and on 
the number of convolutions. To secure these ends, the 
wire should be smoothly laid. 2. Which would work 
best on a short telephone line of 200 feet in length
telephones wound with No. 34 cotton-covered wire or 
thosewound with No. 36 wire? A. The No. 34 wire 
telephone. 3. What is the penalty for making, sell
ing, or using a telephone? A. This is determined in 
the courts; there is of course no statutory penalty. 
4. What could be done to a person for connecting a 

telephone to a line wire if it did not interfere with the 
working of the line, and he could not use it for con
versing, but only for listening? A. This might give 
rise to a suit for infringement or for trespass, or pos
sibly something much more serious than either of these. 
5. Where is the best place to take a course in electrical 
engineering, and also in mechanical 'engineering, with 
length of courses? A. The Stevens Institute of Tech
nology, Hoboken, N. J.; the Boston Institute of Tech, 
nology, Boston, Mass.; or the Sibley Mechanical Col
lege of Cornell University, Ithaca, N. Y. The course 
is generally four years. 

(17) D. H. N. _ The largest driving dye or stain for cast iron that can be varnished. Dip 
wheel on a locomotive in the world is said to be that of in a solution of gallic acid and water, or make by boil
one bnilt for the Bristol and Exeter Railroad, England, ing gall nuts in water, in a glass or earthen jar. 

Tools, Hardware, and other specialties made under 
contract. American Machine Co., Philadelphia. 

Suppljllllent Catalogue.-Persons in pursuit of infor
mation of any special engineering, mechanical, or Scien
t�fic subject, can have catalogue of contents of the SCI
.NTtrw AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
Iclence. Address Munn & Co., Publishers, New York. 

Cyclone Steam Flue Cleaners are the best. Crescent 
Mfg. CO, Cleveland, O. 

Curti.s.l7essure Regulator and Steam Trap. See p. 142. 
Cushman'S Chucks can be found in stock in all large 

cities. Send for catalogue. Cushman Chuck Co., Hart
ford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. U Columbia St., New York. 

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

GreenwoOd & Co., Rochester, N.Y. See illus. adv., p.l58. 
"Wrinkles in Electric Lighting," by V. Stephen ; 

with illustrations. Price, $1.00. E. & F. N. Spon, New 
York. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram
ways. Trenton Iron Company, Trenton. N. J. 

'" Astronomical Telescopes, from 6" to largest size. Ob-
8t'rvatory Domes, aU sizes. Warner & Swasey, Cleve
land, O. 

.. Affiiction sore longtime he bore 
Physicians were in vain." 

lIut had he used Dr. Pierce's" Golden Medical Discov
ery, " the greatest blood purifier kno�n. he might still be 
living. For all scrofulous diseases this preparation is a 
sovereign and never-failing remedy. All humors, trom a 
pimple to an ulcer, yield to it. It will cure consumption 
(which is a scrofulous disease of the lungs) if taken in 
time. All druggists have it. 

Catarrh, Catarrhal Deafness, and Hay Fever perman
ently cured by a new treatment, in from one to three 8im
pIe applications, made at home. Send stamp for descrip
tive pamphlet to Dixon & Son. 303 West King St .. 

Toronto, Canada. 

(6) O. W. asks how to make a cheap 
and also a very good battery. I have three glass jars, 
each about 8 inches high and 6 inches wide. A. Use 
flat carbon plates,about 8 inchesby 4 inches by � inch, 
and zincs to match,riut thinner. Amalgamate the zincs 
by rubbing with mercury, keeping the surface moist 
with dilute sulphuric acid. One zinc may be used as a 
rubber for the ;,ther. For exciting fiuid, mix five fiuid 
ounces of oil of vitriol with three pints of cold water, 
and after it has cooled add six ounces finely powdered 
biChromate of potash. A little nitric acid will improve 
the constancy. Each cup contains one plate of zinc and 
one of carbon; connect zinc of one to carbon of next; 
do not let the plates touch each other under the finid. 

(7) W. J. McC. asks how to take the 
sound off an aconstic telephone into a receiver, and also 
how to make the receiver? A. Acoustic telephones, 
so called, consist of two similar instruments, one at 
each end of the line. Each instrument is substan
tially a tense drumhead, generally somewhat funnel 
shaped. To its center is attached one end of the line 
wire, which may be of steel, and which strains the 
membrane by its pull. The line wire is directed in 
its course by loops of leather or muslin. Sharp bends 
are prejudicial. The wire, must be tightly strained 
from drumhead to drumhead. On speaking into one 
instrument, the sound is repeated in the other. We 
refer you to advertisements in our columns. 

(8) F. D. H. asks: 1. What gears are 
reqnired to cut a thread' of 9� per inch on a single 
geared lathe, whose lead screw is 6 per inch? 

A. Spindle 12 24 36 48 
-or -Of- or -

On screw 19 38 57 76 
2. Wbat cement will resist the action of alcohol (for an 
unlimited time), and will attach smooth metal to glass? 
A. Glue and whiting if the alcohol is anhydrous. 

(9) A. H. H.-The independent cut-off 
in a steam engine is more perfect in its action and conc 
sidered more economical than cutting off and exhaust-

HIN,TS TO CORRESPONDENTS. ing by one valve. Engines with independent cut-offs 
Names and &ddress must accompany all letters, I are more expensive than the plain ones. Gmd clean or no attention will be paid thereto. This is for our . . h information and not for publication. tm cans are worked up mto stllmped goOds, suc as 
References 'to former articles or answers should toys, etc., but will not pay freight charges. 

give date of paper and page or number 01 question. (10) C C S -In both the Bessemer and IlIq Illrles not answered m reasonable time should . . ,. 
be repeated; corresp!>ndents wil! bear in mind that Clapp-Griffiths process, the silicon is first oxidized and 
some answers reqUire not a httle research, and, combines with the ferrous and man"anous oxides to though we endeavor to reply to all either by letter . . � .  
or in this department, each must take his turn. form a 8lltceous slag. The carbon then burns, the dls-

Special Wrlt'en In'-orma tion on matters of appearance of the carbon flame indicating the end of 
personal rather than general interest eannot be the reaction. We believe tbat a basic lining has expected without remuneration. be d' h C\ G 'ffi he rt b t Scientific &merlcan Snpplements referred never . en use m t e . app- rl t conve e�, u 
to may be had at the office. Price 10 cents each. there IS no reason why It should not be. The mtxture 

Boo,""s referred to promptly supplied on receipt of of fire clay and magnesia which you suggest would 
MI�r���ls sent for examination should be distinctly not work, as any excess of silica in the slag would 

marked or labeled. set free the phosphorus anhydride from any oxide of 

(1) J. A. K writes: I have a telephone 
wire running from my house to the store; how can I 
attach a ground wire' to prevent lightning from fol
IQwing the telephone wire into the house or store? 

iron with which it had combined, and the phosphorus 
would be again reduced by the carbon, or, at such an 
elevated temperature, even by the iron itself. You 
would thus defeat the very purpose for which the 
magnesia and lime are employed. 

in 1859. It was originally 9 feet in diameter, but its (36) J. H. (of California) writes: I dry 
size was reduced, and is now 8 feet 10 inches. qnite a good deal of fruit, apricots, peaches, apples. etc., 

for by artificial heat. Fruit is placed on trays made of iron. 
Have nsed galvanized iron, but the coating does not last 
more than one season. I then coat with shellac var-, 
nish. Can you suggest anything better and more last
ing? A. We know of nothing better than cheese 
cloth on wood gratings, often renewed, for health and 
cleanliness. 

(18) M. F. D. asks (1) a method 
effectually deodorizing carbon bisulphide. A. Distill 
the 'carbon disulphide with quicklime, the two sub
stances having been in contact for 24 hours. The dis
tillate to be received in a flask partially filled with 
clean copper turnings. 2. In a mixture of rubber 
cement, with a given quantity of ultramarine blue 
added, does the ultramarine blue add to the unpleas
ant odor of the carbon bisulphide? A. We should 
think not; but you can obviate allY difficulty of that 
character by using chloroform or e�her as a solvent for 
the rubber. 

(19) R. H. R. asks if cast zinc plates 
will do in a Grove's battery. A. They will answer, but 
roJled plates are preferable on account of lightness 
and uniformity of composition and structure. 

(20) C. B. H. asks for black ink for use 
on the hektograph. A. Use a strong aqueous solution 
of nigrosine (aniline black) in the proportion of about 
1 of the coloring material to 5 or 7 of water. It must 
be a saturated solution, rather thick. 

(21) F. R. W. writes: What can be put 
in melted sulphur to toughen it, so that articles cast 
from it will not crack when cold? Sulphur alone is 
apt to crack if heated unev,enly. A. When sulphur 
heated to 230° is suddenly poured into cold water, it 
remains soft, and so plastic that it may be advan
tageously emproyed for obtaining impressions of 
woodcuts and engraved plates; these impressions, as 
the sulphur again hardens after a few days, are used 
as moulds. We know of nothing that can be added to 
sulphur to lessen its brittleness, but it is used as 
above described for casts. . 

(22) E. Y. E. desires a sure way to de
te�t Bewer gas in a house, and t,\e remedy. A. There 
is no direCt way of always certainly detecting the 
presence of sewer gas. It can be inferentially de
termined where defective plumbing exists. The only 
remedy is to be sure that your plum bing is perfect. 

(23) G. A. D. desires a formula which 
when applied to highly polished brass will keep it 
absolutely bright. and free from tarnishing. A. Thinly 
coat with a varnish of bleacMd shellac and alcohol. 

(24) H. H. sayS: If I have a tank con
taining compressed air. 10 pounds to the inch, and 
the temperature of air in the tank is 80°. what will be 
the increased space the air would occupy with same 
pressure. the temperature being raised to 16()0 Fah.? 
What is the law or rnle governing air under such con
ditions? A. For approximate calculations allow one
fifth of 1 per cent expansion per degree Fah. The 
true rule is that air under constant pressure expands 
one forty-ninth of its volume at 32" F. for each de
gree F. This would !(ive for your _se the following 
result: 1,OOOparts of air at 80° would expand at 16()0 to 
1,148 parts. 

(25) W. M. S. writes: I have bought a 
one barrel breech loading shot gun, Spanish make, very 
light, and it gives a very strong rebound or kick in 
firing. A. This is a common fault of light guns. 
They recoil less with light charges of both shot and 
powder, but the difficulty cannot be entirely overcome 
without permanent weight added_to barrel and stock. 

(37) G. R. asks the acids and any com
ponent parts of fluids that make a mantel piece orna
ment in a bottle, I thiJlk zinc and acetic acid. The 
ornament is inside the glass bottle. A. Dissolve 1 
ounce lead acetate (sugar of lead) in 1M pints distilled 
water, add a few drops of acetic acid, place the liquid 
in a clear white glass bottle, and suspend a piece of 
zinc in it by means of a fine thread suspended from 
the cork. 

(38) F. E. asks whether water in range 
boilers heated by water back is suitable for cooking 
purposes. A. It is objectionable, although the hot 
water from the range boilers is a !!reat deal used by 
cooks, for boiling vegetables and meats. If the 
boiler is tin lined and much water used through. it, 
there is less objection. Water that has remained hot in 
the boiler a short time gives an unpleasant odor, and 
if in a galvanized iron boiler, is poisonous. 

(39) W. H. R.-Lead 6 parts by weight, 
hismuth 7 parts by weight, cadmium 1 part by weight, 
make an alloy that melts at 180" Fah. 

(40) G. A. S. writes: I have seen the 
statement that the greatest number of revolutions ever 
recorded of a shaft making was 57,000 per minute in a 
very fine machine bnilt in France to test the speed of 
light. Is this correct? A. The highest velocity in 
Wheatstone's apparatus was 48.000 per minute. See 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 165, for full 
description. Also SUPPLEMENT. No. 168, for experi
ments on the duration of the electric spark with speed 
of 20.000 per minute. Have no doubt "that 57,000 is 
feasible. 

(41) W. P. T. says: Please give me the 
greatest speed of any boat you know of. A. A new 
torpedo boat by Yarrow &, Co.-27·66 miles per hour. 

(42) C. F. C. asks how to stop the crack 
in a plated coffee pot, which got cracked by a fall. 
A. It will be necessary to coat with solder, and possi
bly the following simple process will answer: Cut a 
piece of tin foil the size of the surfaces to be soldered, 
dip a feather in a solution of sal ammoniac, and paint 
over the surfaces of the metal; then place them in 
their proper position, with the tin foil between; keep 
it so arranged on a piece of iron hot enough to melt 
the foil. When cold they will_be found firmly fastened 
together. 

(43) C. S. asks for an ink or similar 
preparation, which may be printed upon brass or zinc 
plates, and that will resist muriatic and nitric acids. 
A. Take of chloride of potassium M ounce, soft water 
1 pint. to be kept in glass and used with a qUill pen. 
2. An lilk: that may be printed with upon glass to 
resist hydrofiuoric acid. A. You will find that it is 
the glass that is attacked by the hydrofluoric a� and 
not the ink. Any catbon ink, such as printer's ink or 

asphl\lt ink, should resist the action of thiij Reid. 
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(44) J. T. H.-Gold is worth per troy 

ounce $20.67183. Rare metals are quoted by the 
gramme. Reducing this to troY1lunces we have. omit· 
ting fractions : 

Barium . . . . .•. . . ... •  , .... $124.00 per troy ounce. 
Calcium. . . . . . . . . .. .. . . .  811. 00 u " " 

Osmium . . . . . . • . . .  , . •. . . . 93.00 .. 
Rubidium. . . . . . . . . . . . . .. 622.00 .. 
Zirconium. • • . .. . . . . . .. 496.00 .. 

(45) J. P. writes: I have a marble man
tel in my house stained in imitation of porphyry. The 
staining is wearing off in spots, exposing the white 
marble; what kind of paint or stain can I use to make 
it a plain color? A. Marble may.be stained or dyed 
of various colors by applying their solutions to the 
stone made sufticiently hot to make the liqnid just 
simmer on the surface. Success in the application 
requires considerable experience. For a brown color, 
a tincture of logwood is used; for blue, a tincture of 
litmus is used; and for crimson. a solution of alkanet 
root in oil of turpentine. 

(46) J. H. P. asks whether a wide angle 
lens is as good for copying or enlarging small nega
tives as a portrait lens. A. No; it is much slower. and 
not as rectilinear. For accurate work a Dallmeyer, 
Steinhiel, rectili'.", or a Ross rapid symmetrical lens, 
wit.h daylight or'a powerfnl artificial light, is the 
best. 

(47) C. C. writes: Suppose it requires 
500 pounds of water at 6 0° per hour to extract a cer
tain amount of heat. how much air at the same tem
perature per hour would be required to extract the same 
heat, and what is the rationale of the calculationl? 
A. As the specific heat of water is 1. and the specific 
heat of air is 0'2377, then 1+0'2377=4'2 pounds of air to 
egual 1 pound of water. As air is 773 times lighter 
than water, and as your 500 pounds of water is equal 
to about 8 cubic feet, you will require 8X773 or 6,184 
cubic feet of air to equal the cooling effect of 500 

pounds of water. You will also reqnire a much larger 
surface for air cooling. 

(48) J. B. says: In the SCIENTIFIC 
AMERICAN of April 3 (query No.8), A. B. S .asks if a 
tube sheet that has a crack between the tubes can. be 
repaired successfully. I say yes; thus: drill a hole in 
the crack midway between the tubes large enough to 
tap with a taper tap (16 thread), so that the thread will 
cut a little into each tube, then cut a plug a little ta
pering and screw it into the hole as tight as it will go, 
and then cut the plug off a little outside the head, and 
it will be a success, and last as long as the head will. 
If the crack is too long for a Yo or � inch plug to fill, 
then 2 or 3 can be put in, but each will have to be put 
In separately, so that the sec�nd can be tapped so as to 
cut into the first a little, and so on. 

(49) J. M. asks: How many horse power 
will it require to furnish steam for a drying room 
14X14X 8, temperature 120° to 150°? How many COlis 
of pIpe, and the best way to arrange them, etc., for 
drying fibrous plaster plates � inch thick? Is steam or 
lIolairpreferabJe? A. You will reqnire about 3 horse 
power and about 700 feet 1 inch pipe, which may be 
arranged in a fiat coil just above the fioor. For ven
tilating, have a smajl inlet for fresh air under the coil, 
so as to spread the air to all parts of the coil and in 
the same manner ventilate the top, so as to allow all 
parts an equal escape for the moist air. Steam is best 
and safest if you have it. If you regnire steam only 
for the dry"TOODl, a hot air stove is preferable. 

(50) H. R. H. asks: 1. What is a good 
material to use to paint a fireplace and also fender 
where the japan is burnt away? A. We know of 
nothing that would be acceptable on the ironwork 
of a fireplace but the hard-baking japan. 2. 
Has the tunnel under the BrItish Channel ever been 
begun ? A. About a mile of preliminary tunnel on each 
side of the channel has been done. The work waits the 
authority of Parliament. 

(51) F. W. L. asks: 1. Is there any 
cement which is snit.able to fill cracks in brass such as 
those in screwheads, and which will polish <lown satis
f8.\ltorily? A. Use shellac melted in. 2. A good re
cipe for brass lacquer. A. Cle'lr shellac dissolved in 
95 per cent alcohoL Settle, and decant the clear 
lacguer. 8. Is there any cement easy to apply which 
will make good electrical connections, as, for instance, 
between German silver wire and the brass or copper 
plates of a rheostat? A. Nothing but 

'
metallic solders. 

(52) W. T. B. asks the distance that steam 
can be carried to advantage for heating purposes with 
a pressure of about 100 pounds. Also the best method. 
A. It may be carried several thousand feet in wrought 
iron pipe through subways of brick or wood; pipe 
should be well felted, and arranged for taking up ex
pansion. 

(53) F. M .. asks Wthere is any difference 
In the . power �uired to move a live or dead weight 
on a wagon. A. On a perfectly even track there should 
be no difference in traction for a load of given weight, 
whatever its composition may be. On a rough road or 
cobble-stone street, elasticity in the load becomes 
equivalent to springs on a wagon, and if not lessen
ing the average 'power of draught, it mitigates the 
severity of draught, and in this way makes a differ
ence in favor of live or elastic loads. 

(54) W. A. S. asks (1) what pigment to 
nee to color glasspanes€ither a light viole(or light green 
color,the violet preferred A. Prepare separately an alco
holic solution of bleached shellac or sandarac and a con· 
centrated alcoholic. solution of a convenient aniline color. 
The latter solution is added to the former just before 
using. It is well to heat the glass slightly before coat
ing, and we think that it will be found better to apply 
it on the inside. 2. What is the best composition for 
putty, that would not be broken off either by frost or 
damp? A. Putty is made of common whiting, pounded 
very fine, and mixed with linseed oil till it be
comes a1!out the thickness of dough; if properly made 
and used, it is not affected by ordinary cold or damp. 

(55) W. S. & CO . ask a way to cover a 
steam �um of large boilers with a good awi cheap 
cement, etc. A. Asbestos cement and hair t,,1t are 

both good. If not available, uee a thin sheet iron jacket 
set up around the drum, having 2 or 3 inches of space 
betweeen jacket and drum, which fill with the dry 
ashes from the ash chamber at back of boilers. This 
is cheap and durable. 

(56) E. H. McM. asks how compound 
sulphate of indigo is made, giving quantities, etc. A. 
Into 5 pounds of the most concentrated sulphuric acid 
stir by degrees 1 pound of the best indigo, finely 
ground;' expose this mixture to a heat of about 160° 
Fah. for 10 or 12 hours, stirring it occasionally. Great 
care must be taken in its preparation to prevent over
heating, as this would result in the decomposition of 
the indigo, yielding indigo green and sulphurous acid. 

(57) J. S.-The pancratic eyepiece has 
its best position for definition. They are not much in 
use for ordinary telescopes. If necessary, use two eye
pieces. The power to read or define print at a distance 
depends more upon the perfection of the object glass 
than upon its size. You may be able to read the SCI
ENTIFIC AMERICAN at from 500 to 2,000 feet, using 
powers up to 200. 

(58) G. W. T. asks: Will you please be 
kind enough to give me your ideas about concrete for 
foundations for houses? Which is the most durable 
and least liable to give-concrete or piles? I wish to bnild 
on a lot which is not very solid ground, and do not 
know which to UBe for a foundation. A. If the soil of 
your lot is simply weak, dig trenches and fill in with 
concrete composed of 1 part of good Po'ii1and cement 
to 4 parts of gravel, broken stones, or pieces of hard 
brick, not larger than a hen's egg, and 2 parts of 
clean, sharp sand. Piles are principally employed 
where the uncertainty of the ground goes down deeply. 

(59) R W.-Many of the bricks now 
used throughout the country are made without the im
pression. or "frog," as it is called. Those which are 
wire-cut never have them, and many of the· hand-made 
bricks are not provided with them. It is very doubt
ful indeed whether the frog is of any practical advan
tage, in fact, the generally accepted opinion now is 
that it is a detriment rather than otherwise, as it 
needlessly increases the quantity of mortar in a wall, 
and therefore weakens it. The object of the mortar 
is nothing beyond forming an adhesive substance be
tween the bricks, and it is difficult to see how the frog 
can assist such adhesion, which, with good mortar and 
bricks properly laid and well wetted previously, 
should be perfect. The Philadelphia red pressed brick 
is an excellent one for facings. 

(60) H. W. W. asks concerning. the 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 535, article 
headed, .. The Condensation of Fumes by Static Elec
tricity," will you please to inform me what material 
it will be necessary to use in making the combs P Also 
if sufticient power can be got from cell batteries? A. 
The combs may be made of any metal-steel, brass, or 
Iron. Electricity of higher tension is needed than a cell 
battery will give. Use a frictional or induction ma
chine, as directed in the article; or a cell battery with 
an induction coil would auswel. 

(61) W. J. W. asks if it is an admitted 
fact that the clouds have to attain a certain height be
fore it thunders. A. There is no reason for believing 
that such is the case. As thunaer and lightning are 
the result of an electric discharge between the earth 
and the clouds, they are dependent only upon the elec
trical condition of the clouds and the resistance of the 
atmosphere. The distance through which such dis
charge is possible will therefore vary with these con
ditions. 

(62) G. A. H. desires a �rocess for 
bleaching bones. A. By immersing for a .hort time 
In water containing a little sulphurous acid, chloride of 
lime, or chlorine. See" Peroxide of Hydrogen," con
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 339. 

(63) H. S.-There is no difference ob
servable to the eye between mammoth and medium 
dover seed. Salt that Is found in the earth was de
posited in. the early geological ages, the localities 
being inland �salt lakes or lagoons from the sea, the 
constant evaporation causing a deposit of salt, as in the 
great salt lakes of Utah and Nevada. The salt beds, 
afterward_becoming covered with earthy material, were 
preserved as we find them. Salt is a chemical com
pound of chlorine and sodium, and is necessary to the 
animal economy as health preserving and a stimulant 
to digestion. 

(64) N. P. M. asks: What will best re
move moss and weather discolorations from marble 
monument� and gravestones ? A. Take equal parts of 
caustic potash. quicklime, and soft soap, make them 
into a thick paste with water, and apply with a brush; 
leave for about a week, and apply again and again until 
the stains have disappeared. A weak solutiqp of aqua 
fortis or nitric acid may be used if preferred. 

(65) D. B. K. asks how to make an in
soluble glue snitable for glning split bamboo fish rods. 
A. Take of gum shellac 3 parts, India rubber 1 part, by 
weight. Dissolve the rubber and shellac in separate 
vessels in ether, free from alcohol, applying a £entle 
heat. When thoroughly dissolved, mix the two solu
tions, and keep in a bottle tightly stoppered This glue 
resists the action of water, both hot and cold, and most 
of the acids and alkalies. The addition of not over 2 
per cent of potassium bichromate to a solution of glue, 
and subsequent exposure of the glued parts to the 
sunlight, will make·an insoluble cement. 

(66) Reno asks how to polish black 
walnut with oil, and what ,kind of oil to use. A. Mix 
with good whiting such colors as will produce as near 
as possible the color of the wood to be filled. This 
mixture to be dry. Then give the wood a good coat 
of oil,' and sprinkle the mixture over the work until it 
is pretty well covered; then with a soft rag or other 
soft substance rub this on well. When the filling is 
satisfactory, finish with linseed oil, put on with a 
brush, wipe off, and rub to a polish with fine cotton; 
finish with a silk handkerchief or any fineJabric •

. 

(67) L. A. B. desires a recipe for making 
a violet sachet powder for perfuming clothes, note 
paper, etc. A. Take of powdered rose leaves or orris 

root 3 pounds, powdered bergamot peel! pound, pow- I Colors, wrapp �ng, K. Ed�e . . . . . . . . . . . . . .. . .. .. . ..... . 840,484 
dered cloves and cinnamon each 6 ounces, powdered Colter, fastemnj(, H. He.dackcr ..•.........•••.•..•. 340,506 
acacia and orange 1I0wers each 8 ounces starch 3 C olter, rotary, J. Feger ••••. . . . . . . . . . . . . . . . . . ••..•. ••. 840,301 

pounds. ' C olte r, self_clearing breakiug plOW, B. C. Brown-
e ll. ... • . . . . . . . . . . . . . . . . . .......... . • . . . . .. . .  ....... 340,281 

MINERALS, ETC.-Specimens have been Concentrating and amalg ama ting machine, H. B. 
received from the following correspondents and ex- Meech ........................................•..... 340,1£2 

amined with tbe results stated 
• 

Condenser, L. Briggs.. .. . .. . .. . ..................... 3W,219 

I. G. G. R.-W ad (manganese oxides) on basalt or Coudenser, steam, E. Baumann . . . . . . . . . . . .. . . .... . .. 840,� 

h h Id I'k h 
. 

d 
Couductor, underground, D. H. Dorsett . . . . . . . ..... 840,4lll 

trac yte. We s ou 1 e to ave commumcate to u s Coudait for electric couductors, D. H. D orsett, 
the locality where this mineral was found.-H. H. C.- 840,432, 840,438 
Your specimen is probably part of the stem of fossil Conduit, hot blast, F. W. Gordon .................... 840,110 
mdiate of the general name of crinoids. It has, we C onveye r. J. A. JelJrey . . . . . . . . . . . .. . . ••••.•.••••• . • . 840,321 
think, been artificially polished. It is of no value. Cooler. Sea Beer aud water cooler. 

Coop, chicken, .E. M odli n ............................. 840.144 

INDEX OF INVENTIONS 
Cop winding machine, S. W. Holman .•..... ...... . 810,815 
C<rds or braids to textile fabriCS, etc., method of 

aud machiue forfixiug, E. Cornely . . . . . . . ..... . .  840,422 
For which Letters Patent or the C orn hiller and CUltivator, combined, E. Mi n-

UnUed States were Granted uich . . . . . . . . . . . . . . . . . . • . . . . . . . . .......•..•.... . . .••. . 340,345 
Corpse preserver. S. Stockton .... ................... 340,528 

April 20, 1886, C ors et stays, machiue for coveriug, Nettletou & 
l.Ittlejohu ............................... . ....••.... 840,347 

A.ND EA.CH REA.RING T'-:A.T DA.TE. C otton and hay press, W. H. Tappey .•••. . . . . . . ..•. . 840,164 

[See note at eud of list about copies of these pateuts.] 
Cottou gin, W. Dearborn . . ......................•.... 840,294 
COUCh, recliuing chair . C. A. Liuduer ..............• 34 0,131 
Coupling. See Bell cord coupling. Car coupliug. 

Advertising mac hi ne, J. Castle . •••••••••••••..••. 840,285 Thill coupling. 
Air compressor, hydraulic, J. B. Erwin .• . . • ...•.... 340,496 Crusher. See Ore crusher. 
Alarm apparatus, automatic, C. L. Horack ....• ... 3ro,«1 Cultivator, N. II. Shepardson ...•...•. •..•...•••• , •. 34O.3i� Amalgamatiug, B. S. llarback . . . . . . . . . . . . . . . . . . . .•.. 340.504 Culti vator, sulky, W. R. M c C onnell .....•......•.... 340,138 
Animal trap, W. B. Wiggius . . . . . . . . . . . . . . . . • . . • . . . . .  340,269 Cutter. See Tube cutter. 
Axle box b ra ss, car, Reyuolds & Murray ....•.•.•.. 340,&11 Damper, stovepipe, G. C. ll'razer......... •...... ..•• 340,500 
Bag. See Paper bag. Desk aud seat for same, adjustable, A. Mauchain. 340,341 
Bag and satchel frame. W. Roemer ............•.... 340,459 Disease germs iu sauitary appliances, destroying, 
Bagasse buruer, G. W. ll'lsher . ..........•....... .••.. 340.302 A. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . .  840,2O'l 
Baker's pan or tray, H. S. Dosh...... . .... : ........ 840J92 Distilling hydrocarbou Oil, process of aud appara.-
Band for packages,!. E. Palmer ........... : ••••.... 340.28S tus for, H. )j'rasch ................................ 840.499 
Barrel, veutilated, J. C. Dozier, Jr . . . . . . . . . . . . . . . . . •  340,493 Ditchiug and tile laying machine, E. G. Hastings. 3W,506 
Battery. See Electric battery. Dltchiug machiue, R. H. Kersey ..• . . . . . .• • . . . . . . .  340,128 
Beads, machiue for makiug metalliC, Lyou & Dltchiug machiue, J. McLachlau .............•..•... 340,141 

Macomber . .. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•.... 3W,515 Door check. J. Meredith . . . . • . . . . . . . . . . . . . . . . . . . . . . .  340,148 
Bed rest, luvalid, C. F. Lilley . . . . . . . • . . . . . . . . . . . . . . . •  840,334 Door hanger. slidiug, Palmer & Thompson .. ..•. ... 3iO,150 
Bed, wardrobe, J. J. Adgate . . . . . • . • . . . . . ... . . . • . . . . .  340.<112 Drier. See Fruit drier. Tobacco drier. 
Bedstead, W. J. Myers. •••..•.....••. . . . . . . . . . . . . ..•. . 3iO,147 Drill. See Graiu drilL 
Bee trap, W. P. Hamlin . •••..........••.•... . • • . • • . . .  340,114 Drill frame, quarry, W. L. Sauuders ................ 340,251 
Beer aud water cooler, J. F. Shomate . . . • . . . . . . . . . .  840,377 D ri vi ng apparatus , C. Lowther . . . .• . . . .. . . . . . . . . . . . .  340,513 
Bell cord couplil::g, electric, H. B. C ox ........•...•. 340,426 Dust pan holder. D. H. Murphy ..................... 340,146 
Bell cord, electriC, H. B. Cox . .. . . . . . . . . .• . . . . . . . . . . .  340,425 Electric battery and meaus for emptyiug and re -
Belt aud suspender, combined, J. A dle r ........•.•. 3iO,185 chargiug it with the excitiug fiuid, J. T. Arm-
Belting for driving machinery, A. Broaduax . . . ••. 3iO.280 stron g ............••.•........•.••.................. 840,474 
Bit. See Boring aud routing bit. Electric curreut iudicator, E. We.tou .............. 340,400 
Blast oven, hot, V. O. StrobeL ..... . . . . . ........•... 840.163 Electric lighting. system for, E. We.ton ••.••...... 340,404 
Bliud or shutter for wiudows, J. T hornt on ....•.... 340,387 E�ctric lights, mauufactureof carbou couductors 
Block. See Paviug block. Stereotype block. for iuc.'udesceut, E. Weston . . . . . . . . . . . . . . . . . . . .  840,S!11 
Boiler. See Steam boiler. Electric machine;dyuamo. E. Westou . . . . . . . .••. ... 340,396 
Boiler attachment, W. D one ga n ...•.•... .••....•••• 340,200 Electrical indicator, E. Westou ................. ... 340,899 
Boilers, firebox for, J. T. Corbett . . . . . . . . . . . . . .. .•.. . 340,102 Electrical switch, E. We st on ........................ 340,401 
Bolt machiue, Hall & you ng ..••.••.••...•••.••.•. . . .  340,306 Embroidery holder. J. B. West . . . . . . . . . . . . . . . . . . . . . .  S!O,265 
Bolt machine, G. J. Murdock . . . . . . . . . . . . . . . . . . . . . . . .  340,518 Engine. See Gas engine. Pressure engine. 
Bolting reel, B. Kniffier ....... ...................... 340,446 Engraver's turntable or holder, J • • iCkSOU ..... 340,429 
Boot or shoe, H. T. Marshal!. ....................... 3iO.135 Euvelope blank feediug mechanism , F. H. Rich-
Boot or shoe jack, E. D. Lee . . . . . . . . . . . . . . . . . . . . . . ... 340,381 ards . . . .. . .. ........... . . . . . . . . . . . . . . . . . . . . . . . . ..... 340,245 
Boot or shoe, rubber, F. M. Shepard . . . . . . . . . . . .. . . .  340.874 Envelope blauks, mechanism for creabing, F. H. 
Boot or shoe sole, F. F. Raymoud, 2d ............... 340.358 Richards . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.246 
Boot or shoe stiffeuer, W. H. Watson . . . . . . . . . . . . . .  340.177 Envelope machine, F. H. Richards ...... .... 340.244. 340.250 
Boriug and routing bit, T. D. Cook . . . . . . ............ 340,100 Envelope machines. picker for, F. H. Richards .... 340,249 
Bottle capping machine, A. Caldwell . . . . . . . . . . . . . .  340,417 Envelopes, etc., holder for, P. Ramser . . . . .......... 840,llb5 
Bottle stopper, B. K. Dorwart ....................... 340,201 Euvelopes. machine for coulJtin2", packing and 
Box. See File box. baudln g .  �'. H. Richards . . . . . .. . . . . . . . . . . . . .••. . . .  34O,�48 
Box for washiug material for coucrete, T. W. Explosive compound, M. Bielefeldt . . . . . . . . • . . . • .  ,. 340,276 

CaITico ............................................... 340,484 Extensiou table .. G. Schmitt . . . . . . . . . . . . . . . . . . . .•• . . .  3W.oos 
Brake. See Railway brake. Wagon brake. Farm gate. G. Shiue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,876 
Brick kiln, W. Alsip ......... '" ..................... 3iO,186 Faucet. self-closing. H. B. I,each........... . ....... 340,329 
Bricks, etc., machine for preSSing plastic material li'ence machine, A. R. Conger . . . . . . . . . . . . . .  � . . . . .... .  340,421 

iuto, G. Carnell ................................•... 340.284 Fence post, J. D. C ox .. .. .. . .. . .. . . .. . . . .. ... . ..•.... 340,292 
Brushes, machiue for making, I,. youug ........•... 340,184 Feuce post, G. W. McEweu ......... . . . . . . . • . . .•...... 8W,139 
Buckle, C. W. Wheeler ............•...•.............. 340,469 Feuce posts, wire fasteuing device for metallic, 
Buckle, suspeuder, C. B. Bird . . . . . . . . . . . . . . . .  W1,088, 840,089 W. B. Haydeu . . . . . . . . . . . ••. . . . . . . . . . . . . . . . . . . . . .  340.811 
Buffing wheel �aUKe, R. Biono ...................... 340,086 Fences, machine for making slat and wire, M. 
Bullets, producing and swagiug, D. S. Trimmer ... 340,171 Keller ................... .......................... 340,324 
Burner. See Bagasse burner. Oil burner. Fences, machine for manufacturing, R. J. Ault-
iQlIstle. J. J. Hoppes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,317 mau .... . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .......... . .  340,�76 
81ltton makiug machine, W. Hornich . • • • . . . . . . . . .  340,«2 Feucing. ",'paratus for automatically stoppiul{ 
Cages, perch and food holder for, G. C. Hiumau ... 340,116 machines for makiug wire, J. D. Curtis . . . . ... " :140,198 
Can. See Milk and cream can. Fencing, machine for manufacturing ,barbed, .T. 
Cap for flasks, etc .. W. C. Johnson . . . . . . . . . . . . . . . . . .  3W,443 D. Cu·rtis ..... ...•••• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,100 
Car brake,J . W. Owens .......... . . ............. . . . . .  340,149 Fertilizer distributer, S. W. Jacksou . . . . . . .......... 310.217 
Car coupling, A. Armitage ........................... 340,473 li"ibrous materials, machine for c ombing, H. Trux-
Car coupling, W. Conner ............................. 340,099 ler ................................................... 340,172 
Car coupling, J. P. Eakiu . . . . . . . . . . . . . . . . . . . . . . . . . . .  840.298 l;'iJe box, W. H. H. Clague . . . . . . . . . . . . . . . . . . . . . . . .••. . 340,O!M 
Car couplin�, I. Hammond . . ............... .......... 340,209 File, newspaper, J. Habitzreiter . . . .... . .. . . . . . ..... . stO,905 
Car COUpling, G. H. IJipe . . . . . . . . . . . . . . . . . . . . . . .... ... 340,441 l1'iltering nevice or stone, R. L. De IJisser .......... 340,295 
Car coupling. r,. Merrill . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  3iO.235 F irea rm. S. J. Buzziui . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340,482 
Car coupliug, J. W. Rykard .... . ......... ............ 340,525 Firearm, breech-loading, Card & C rutt ende n ...... 340,263 
Car coupling, C. R: Tuuks . . . . . . . . . . . . . . . . . . . . . . . ..•.. 340,529 Firearm, breech-loading, R. A. Berger .............. 3iO,192 
Car coupling, H. Wallace . . . ................ . . ....... MO,261 I;'ire extinguishing apparatus, W. Harkness . . . . ... 810,210 
Cur doors, Indicator lock for, H. A. De l,a Hooke. 340.427 Fire extingishing apparatus, E. Keudall ........... 340,127 
Car heater, railway. C. Turner . . . . . . . . . . . . . ... . ...... 3iO,258 Flier, J. A. V. Smith ........... .• . ••......... ......... 840.388 
Car platform gates, device for operating, W. Float, A. J. Wright . .. . . . . . . . . .... . . . . . . . . . . . . . . . . . . .  340,534 

Haslam .....................................•....... 340,.J09 Flood gate, J. Dailey........................... .•. ... 3iO,29S 
Car, railway, E. W. Furrell . . . . . . . . . . . . . . . . . . . . . .•.. 3W.206 ll'loor clamp, Moses & Hawley . . . . . . ....••.. . . . . . .•.. 3W,145 
Cars, cable tractiou for street, O. H. Jadwiu . . . .•. . 340.820 �'ly trap, C. Audersou .•••...•...........•••......••.. 340,'71 
Carburetor, R. S. I,awrence................ .. .. .... 840.221 Foldiug machiue, D. Appel . . . . . . . . . . . . . . . . . . . . . . . . . .  340,(8) 
Carding machiues, mechamsm for stripping the }'olding table, H. T. Birchard ..... •••..•••••••••••••• 340,087 

fiat cards of, E. W. Thomas ...................... 340,167 Fouutaiu. See Pa rl or fountaiu. 
Carriage, R. S. Tucker . . . . . . . . . . . . . . . . . . . .. . . . . . ..•... 340,400 Frame. See Bag aud satchelframe. Drill frame. 
(Jarriage top joiut, C. F. Dernell ..................... 340,105 Fruit drier, Burner & A nd erson ..................... 340,480 
Cartridge shells, machinefor feediug, J. V. Meigs 340,234 Fruit jar, J. L. & E. A. De Steiger ...... ..••••....... 340,428 
Carviug apparatus , R. B. (Jodling . . . . . . . . . . . ... ...... 340,288 Fuel, feeding, J. T. Corbett . . . . . . . . . . . . . . . . . . . . •••.. 3iO,1II1 
Caster, R. S. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  340.110 Furuace, G rewc ox & y elter .......................... ·lKO.500 
Casting teeth for diamoud saws. mould for, E. Gauge. See Buffiug wheel gauge. Plow gauge. 

Foerster .............................. ............. 340,204 Gas and stench trap, sewer, T. Shehau . . . . . . . . . . . . .  840/256 
Cement, etc., manufacturing, F. Ransome . . . .. .. . .  8«1.357 G as burners, automatic cut-oft' for , Smiley & 
Chaiu, drive. ll'. Eckstein, Jr ................•. •...... 3iO,300 Stombs ........................................ ., .... 840,881 
Chair. See Railway rail joint chair. Gas engine, N. E. N as h ....•.....................•.•. . 8<10,453 
Charm and Cigar cutter, combined watch, Heath Gaslinto illuminating gas, converting natural, J. 

& Fredricks ................•..... . ...• . • . . . . .  ., .•.. 340.212 Mc Kay . . . ......••• ; ................................ 340,21l1 
Chart, anatomical, L. W. yaggy ....•.•. . . . . . . ..•. ... 340.270 Gas maius, pipe joint for, G. Westinghou.e, Jr., 
Chart. star time, J. B. M orse .... ...••••...... ...•.. 340.452 340,267. 3iO.268 
Chimney aud veutilator, combiued. J. S. Eber- Gas maius, 'preventiug leakage iu, G. Westing-

hart . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . ...... 340,299 house, Jr . . . .. . . . . . . . . . . . . . . . . . . . . . ......... . . . •.•.. 3iO,266 
Chimuey aud veutilator, [combiued, S. W. Skip- Gas makiug apparatus. E. S. Bryant et aI . . . . • . • • .• •  340,282 

w orth ... . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .••. 340,879 Gas meters. pressure legulator, for proportioual. 
Churn. W. M. Cliue . . . . . . . . . ...•.••.. . . . . . . . • . . . . . . . . .  340,194 F. Moore . . . . . . . .••••. ..... .••••. . . . . . . . . . . . . . . ..•.. 340,450 
Churu. P. Hauersperger . . . . . . . . . • . • . . . . . . . . ....••.... 3iO,115 Gas, odoriziug, C. Haslett ..•.•••••................... 34.0.310 
Churu, A. J. Ramsey ................................. 340.1M Gas pipes, cut-offfor natural, G. Russell .••.•.••. . .  840.524 
Chute or waterway, screeued, L. B. Wells .... •••••. 34Q.264 Gas regulator, H. H. Gridtey . .. .. . . . . . . . . . . . . . . . . . . .  &10,112 
Cigar bunchiug machiue, F. C. Smalstig .........•.. 340,380 Gas regulator, A. F. Olds .............••...•......... 8W.4M 
Cigar press, A. Reiu . . . . . . . . . .. . . . . . . . . . . . .. . . . . • • . . . .  340,359 Gas. treatiug uatural, J. McKay . . . ••••.••••. ... , .... 3W.232 
Cigar wrappers, machiue for cuttiug, J. R. WH- Gate. See Farm gate. Flood 2"ate. 

liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .••. . 340.180 Gate, J. E. Covert ..................................... 340,424 
Clamp. See Floor clamp. Pie crust clamp. Gate, D. Slauson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . .  340.100 
Clock system. electric, J. E. Carey ........••......•• 340.483 Geuerator. See Steam geuerator. 
Closet. See Water closet. ' Glass beveling machiue. N. Vogley ................. 3W,260 
Clocks, iudicator for gas, Eatou & Cash ............ 340,495 Glass, imitating .taiued, A. M. K Caspar ... .....• :. 840,486 
Coffee aud peauut roaster. C. L. Cole . . . . . . . ....• . . .  340.289 Glass, lead for setting stained, J. Pfteginj!" . ...•••••• 3iO,lI5S 
Coffee roaster, M. A. Laska .......................... 3iO'3281 Glassware. mauufacture of, G. W. Blair (r).... .... fo.712 
Coin c ouu te r. Wahler & Leber ...• •................ 340.192 Goods, making-up board f or piece , C. Priestley •••• 840,521 
Collar, horse, Ambrose & Atkius . . . . . . • • . . . . • . . . . . • •  840.187 Grader aud ditcher, combiued, G. D. Huft'man ...•• acQ,!19 
Collar pad, hors e, Hurlburt & HaYOns .............. 3iO,509 Grain binder, C. Mill er . . . . •••••••• " ' •. ; ..••••• , •••••••• 3tO,&2 
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