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The Charge for Ingertion under this head is One Dol-
lar a Line. If the Notices exceed Four Lines, One
Illar and a Half per Line will be charged.

“ Wrinkles and Recipes” is the best practical
Handbook for Mechanics and Engineers. Hundreds of
valuable trade suggestions, prepared expressly by cele-
hrated experts and by correspondents of the * Scientific
Amerfcan.'’ 20 pages. Elegantly bound and illus-
trated. A splendid Christmas gift for workmen and
apprentices. Mailed. post pafa, for $1.50. Address H.
N . Munn.Publisher. . Box 772, New York city.

We make a Specialty of Fine Machinery & Mod-
e)s for the Centennfal, Experimental Machinery,and Pat-
ent O fMce Models. Crook, Herring & Co., corner Center
and \White Sts., New York.

ForSale—20in. x10ft.Lathe & Chuck,$275; 20in.x8
ft. Lathe, $200; 16 1n.x6 ft. Larhe.3140; S} ft. Planer,$410;
5 ft. Planer,®325; 3 ft. Planer,$225; No. 1 Brown & Sharpe
Screw Machine, $¢00. Shearman, 45 Cortiandt St.. N.Y.

The Allen Fire Supply Co., Prov.,R.I.,General
Machinists, Brass Founders and Finishers.

A Soecialty—Recutting Mill Saw Files.
File Works, Paterson, N. J.

To Let—3d & {th Story. 50x80, with elevator and
power. Brick building, well lighted. Justthe thingfor
ManufacturingSpecial Machinery. We can furnish cast-

ngs and forgings. Unsurpassedas a distributing point.
Atnslie & Masten, Toledo, O.

For Sale—The entire Patent Right for Denn’s
Gridiron and Cake Baker. Clayton Denn, Frankfora,Pa.

Hearinz Restored —Great invention. Book free.
G. J. Wood, Madison, Ind.

Light GrayIroa Casting—M’'f’rs,send address to
F. D. Bennett, Jackson, Mich.

Makers of Metal Button Machinery, address
Smnfth ¥ Wicks, Baltimore. Md.

Manufacturers of Water Power Elevators will
please eend circularsto C. F., P. O. Box 1476, N. Y. city.

$1.00 for any Hand Saw Miil equal to A. B.
Cohu's, 197 Water St., New York.

Sseds and Implements—200 illustrations justout.
Kuaclose 5 centstamp. A. B. Cohu, 197 Water St., N. Y.

Far Sale—123 Horse Power Beam Engine, with
parallel motion, suliable for a steamboat. P. O. Box
1208, New Haven, Conn.

Wanted--A situation as Machinist or Blacksmith.
Work at both branches If required. Good references.
Address T.H.Needham,Palmer Falls,Saratoges Co.,, N.Y.

Wanted—A small Screw cutting back-geared
Lathe—say 12 {inch swing, 4} foot bed. Address, sta.ing
price,&c .. Robt. Shoemaker, Jr., Church Lane,German-
town, Pa.

Five new and elegant Fretwork Designs for 25
cents Address J. S. Dickinson, 0ld Say Brook, Conn.

A Valuable Patent for Sale tothe highest bidder.
Smith's Improved Awl, for sewing leather without bris-
tles. For Cut and description, see Sclentific American
of July 31, 1875. Address Sylvester A. Smitn, Letts,
Loulsa Co., Iowa.

A good price will be paid for Scientific Ameri-
can for July 2,1870, and February 7, 1874, by W. W. Stap-
ler, Wilmington, Del.

Yocom’'s Split-Collars and Split-Pulleys are same
appearance, strength, and price, as Whole-Collars, and
Whole-Pulleys. Shafting Works, Drinker St., below 147
North Second Street, Philadelphia, Pa.

To Manufacturersseeking foreign trade—A gen-
tleman speaking Spanish, Portuguese, and French, seek8
engagement, to travel, or for the Centennial. Transla-
tions wade. Box2393,Boston, Mass

For Sale—A large quarry of fine limestone on
bank of Hudson River, 44 milesfromNew York. Address
E. A. Swain, 175 Broadway, New York.

A Mech. Eagineer by education, who is a com-
petent draftsman and designer, and has some practical
experience, wishes employment. Best Referenccs. Ad-
dress M. E., Jamalica Plain, Mass.

Piles—A sure cure. Sample free, post paid. A
trial Is Its best advertisement. Wonder Worker Medi-
cine Company, Salem, N. J.

Solid Emery Vulcanite Wheels—The Original Solid
Emery Wheel—other kinds imitations and Inferior. Cau-
tlon—~Ournameisstamped in full on ail our best Stand-
ard Belting, Packing, and Hose. I}uy that only. The
best s the cheapest. New York Belting and Packing
Company. 37 and 38 Park Row, New York.

ForSale,to Close an Estate—A Valuable Patent
Evaporating Pan for Parfor Stoves. For particulars,
apply to Box 52, Iroy, N. Y.

14,1, & 2 Horse Engines, $30,60, & $100 ; Boilers
for same, 375 & $100. T.B.Jeffery, 253 Canal St., Chicago.

Passaic

Steel Castiogs, from one Ib. to five thousand lbs.
Invaluable where great strength and durabllity are re-
quired. Send for Circular. Pittsburgh Steel Casting
Co.. Pittsburgh, Pa.

Shinglesand Heading Sawing Machine. See ad-
vertisement of Trevor & Co., Lockport, N. Y.

Latest and Best Books on Steam Engineering.
Circulars free. F. Keppy, Bridgeport, Conn.

Manufacturers! Send for illustrated catalogue
of Best Belt Pulleys made. A. B. Cook & Co., Erlc, Pa.

Shafung, whole or clamp Pulleys, best style
Hangers.5to 8 cts. per Ib. S.E.Harthan, Worcester.Ms.

Hotchkiss Air 8pring Forge Hammer, u,est 1n the
warket. Prices low. D. Frisbie & Co , New Haven, Ct.

Water, Gas and Steam Goods—Send eight stamps
tar Catalogue, cunmtnln%over 400 illustrations,to Baitey,
Farrell & Co. Pittsburgh, Pa.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa.,
for lithograph &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castings
toorder. Job work solieited.

Peck’s Patent Drop Press. Still the best in use
address Milo Peck. New Haven, Conn.

All Fruit-can Tools,Ferracute W’ks,Bridgeton,N.J.
American Metaline Co., 81 Warren St., N.Y. City.

For Solid Emery Wheels and Machinery, send to
the Unton Btone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and second
band. Lathes ana Machinery for Poltshing and Bufing
Metals. E. Lyon, 470 Grand Street, New York.

Spinning Rings of a Superior Quality—Whitins-
ville Bpinning Ring Co., Whitinsville, Mass.

For best Bolt Cutter, at greatly reduced prices,
sddress H. B. Brown & Co., NewHaven Conn.

Diamond Tools—J. Dickinson, 84 Nassau St., N.Y.
Templesand Oilcans. Draper, Hopedale, Mass.

Y

R. J. W. can prepare gun cotton by follow-
ing the formula on p. 282, vol. 3. Cone pulleys
can be proportioned by the rules given on p. 180,
vol. 26.—F. K. will ind a recipe for cement for
grindstones on p. 251, vol. 31.—W.C. will find a
description of the manufacture of bicarbonate of
soda on p. 125, Science Record for 1875.—W.N.can
proportion hissafety valves by the formul® given
on p. 363, vol. 20.—W, & Co. can producea fine
black finish on German silver by using the method
described on p. 288, vol. 31.—W. J. W. will find dir-
ections for gilding with leaf gold on p. 347, vol. 31,
—J.F.Y.will ind a description of sa.icylic acid
on p. 96, vol. 33.—C. F. M. will find directions for
retining cotton seed oil cn p. 11, vol. 32.—J. E. J.
will ind directions for calculating the horse power
of an engine on p. 33, vol. 33. Thisalso answers
J. McD. A cement for fastening leather on pul-
leys is described on p. 42, vol. 26.—T. H. S.can
blue iron by the process described on p. 123, vol.
31.— B. S. S. will flad directions for melting small
quantities of brass on p. 54, vol. 31.—F. P. will ind
a god recipe for blackink on p. 92, vol.33.—W.
H. Jr. will find a recipe for marine or waterproof
glue on p. 42, vol. 32.—J. M. C. will find directions
for gildir.g on marble on p. 59, vol. 30.—R. A. E.
will find some excellent directions for painting
carriages on p. 308, vol. 33.—W. A. McG. will find
a recipe for yeast on p. 183, vol. 33, and one for
baking powder on p. 123, vol. 31.—B. W. S. will
find directions for laying out a windwheel on p.
241,vol. 32.—H. B. willfind a recipe for aquarium
cement on p. 80, vol. 31.—O. C. L. will find direc-
tions for producing the Etruscan finish on gold on
p. 363, vol. 33.—P. W. will find an answer to his
query as to sizes of boilerson p. 43, vol. 34.—A.
B. will find a description of Pharaoh’sserpents on
p. 315, vol. 32.—R. T. W. will find a recipe for in-
delible ink for stamping on p. 129, vol. 28. This
also answers A. F.—W. P. will find directions for
painting outdoor work on p. 409, vol. 31.—W. L.S.
will ind full directions for burning coal dust eco-
nomically on p. 107, vol. 32.—If O. Y. willread
the SCIENTIFIC AMERICAN regularly, he will not
waste his time over the perpetual motion non-
sense.—N. R. H. will flad a recipe for a dipping
acid on p. 139, vol. 31.—H. R. will find directions
for making a tar concrete sidewalk on p. 50, vol.
32.—C. R. will find directions for enameling the
insides of iron vessels on p. 362, vol. 32.—E. D. J.
will ind a description of a depilatory on p. 362,
vol. 32.—W. K. will find a recipe for scarlet ink
on p. 200, vol. 30.—C. W. can fireproof shingles by
the method described on p. 280, vol. 28.—F. R.can
tan skins with the fur on by the process described
on p. 233, vol. 26.—C. J. can preserve wood from
decay by the process detailed on p. 319, vol. 31.—
W. D. will finddirections for making plaster of
Paris on p.399, vol. 29.

(1) D. L. suys: 1. I wish to construct a
magic lantern for parlor use. I have a pair of 33
inch condensers, and I want to know if the object
glasses of a large opera or field glass will do for
the magnifying lens. They are two inches in di-
ameter, aod achromatic. A. Yes. 2. I haveaitoa
compound microscope. I should like to throw
objects from it upona screen. Can I attach it to
my lantern? A. By using the lowest power ob-
jective you have, without the eyepiece, and plac-
ing it and the object in the most concentrated por-
tion of the light, you may be able to get a emall
projection if your light is good. See p. 101, vol. 34.

(2) S. A.asks: 1. Can you give m? a recipe
for a lead glazing that will stand a white heat for
hours? A. The lead glazings are all characterized
by their easy fusibility. You will have to look
in some other direction for so refractory a glaz-
ing as you describe. 2. Has there ever been any
instrument for testing the heat used in burning
stoneware? A. Yes, various forms of pyrometer
have been employed for this purpose. See p.130,
vol. 24.

(8) & S. T. says: In walling wells with
timber, I find that the wood renders the water
unwholesome. Is there any remedy for it? A.
Yes, char the wood on its surface.

(4) C. T.C. asks: 1. Isit true that benzine
will dissolve india rubber? A. Benzine dissolves
caoutchouc but sparingly in the cold. Bisulphide
of carbon is the proper solvent, but it also dis-
solves readily in hot naphtha. 2. Can india rub-
ber be colored? A. Yes, by means of the aniline
dyes. 3. Will the benzine, when the solution is
exposed to the air, evaporate and leave the rub-
ber? A.If anobject be covered witheitherof
these solutions as a varnish, on exposure to the
action of the air thesolvent will evaporate, leav-
ing behind the rubber as a thin pellicle.

(5) G. P. W, asks: What proportion of fish
glue shall I mix withcommonglue in makingbeit
cement? A. UseZ2 ozs. isinglass to every 4 ozs. of
glue.

(6 M. H. K. asks: We solder rings with
various kinds of precious stones in them, witl>
hard solder, by placing them on a block of metal
while blowing on them. Iclaim that the success
of the operation is due to the mass and the con-
ductivity of the block of metal, and that there-
fore the best conductor of heat of equal size is
the surest. A friend contends that it is the mass
alone, and that the poorer the conductor of heat,
the better. Pleasestate which is right. A. The
mass and its conductivity should both be taxen
into consideration.

Which will preserve ice the longer, of two ves-
sels of equal size, etc, one which is kept free
from the water that results, or one which the wa-
ter fllls up, mingling with the ice? A. The

former.

(7) J. McC. asks: What will prevent ani-

line red ink from fading? A This cannot be rem-
edied. Use some other coloring matter.

(8) G. E. E.says: I send you a specimen of
graphite. Itisat present impure. Is there any
process for purifying it? A. No. 2. Does a large
deposit of it indicate the neighborhood of coal,
lead, or emery? A. No. 3. Consideringtheenor-
mous consumption of plumbago, and the work-
ing out of many graphite deposits, is an immense
mine of it likely to become of any value? A.
Yes.

(9) R. R. asks: 1. What will prevent the
colors running when carpets are washed? A.Car-
pets whose colors are not properly mordanted or
fast cannot be washed without injury.

How can I make a liquid ink eraser ? A. Oxalic
or hydrochloric (dilute) acids, and sometimes cy-
anide of potassium, are employed for this pur-
pose.

(10) S. C. D. asks: 1. What apparatus is
necessary for measuring theindices of refraction
and dispersion of a specimen of optical glass, for
calculstion of curvature for grinding correct
lenses? A. It requires a circle graduated into de-
grees and minutes, upon which is mounted a tele-
scope similar to the theodolite, with cross wires
in the eyepiece. A small table isattached to the
objective end, g0 as to move withit: a narrow
vertical slit illuminated by sunlight is placed 10 or
15 feet distant from the instrument. The tele-
scope is then turned on the slit, and the position
read off. Then a prism (made of the glass you
wish to try , whose angles are known, is placed
upon the table in front of the objective, and the
telescope turned so that the solar spectrum is seen
at the position of smallest deflection: and then
the position is again read. From this the index
of refraction is determined. The dispersion is
found by observing the fixed lines of the spec-
trum. 2. Should the edges of thedisks be finished
before or after grinding the lens? A. After. 3.
How i3 the roughing out for lenses of short radi-
us (concave) done, before applying the tool? A.
The convex sides may be shaped by grinding off
theedgeson a flat tool until it nearly fits the tem-
plates. The concave side is ground on convex
tools. Opticians who have different tonls use
those of longer curves first.

(11) M. R.C. S asks: 1. How can I cover
small twigs, leaves, and gauzy textile materials
with crystals resembling frost or ice? A, Hot
concentrated solutions of gum arabic, white
sugar, alum, and chloride of ammonium (sal am-
moniac) are employed to produce these effects. 2.
How can I produce the appearance of icicles? A.
Icicles may be imitated by means of pure gelatin
(isinglaes).

(12) F. W. B.says: I have made some at-
tempts to manufacture sal soda fromsoda ash, by
putting into boiling water all the soda ash it will
take up or dissolve, carefully skimming off all
thescum that rises, then takingit off to cool; but
before it begins to crystallize, I carefullyturn it
off and leave the sediment. This I repeat three
times, and get a clean and clear crystal, but there
seems to be quite a waste in the dark sediment
left. Tsthis the best way to makesal soda? A.
Crush the crude soda ash into small pieces and
calcinein a reverberatory furnace along with a
quantity of fine sawdust. Digest the refined ash
for some time with clean, hot water (not boiling),
draw off the clear liquid into rather shallow
troughs, and, by means of a proper ladle, remove
the crystal from time to time. The residue is
treated to recover the sulphur.

(13) McC. Bros. ask: What substance,
when mixed with cane tops and corn tops (out of
which and mold a compost has been made) will rot
or decompose the said tops,and thusgive us a val-
uable manure? A. Disintegrate the vegetable fi-
bers of the cane topsas completely as practicable,
and treat with a suitable quantity of good lime.
Sulphate of lime will not answer.

(14) M. L. W. agks: 1. What is the chem-
ical composition of the mineral witherite, and
what are its uses in the arts? A. Witherite is a
carbonate of baryta. In 100 parts it contains:
carbonic acid 223, baryta 77%. Itis used in chem-
ical works, in the manufacture of plate glass, and
in France in the manufacture of beet sugar. It
is also employed in the production cf the rarer
salts of barium. 2. Are any deposits of it found
in this country? A. It is not of common occur-
rence in the United States. but is found in consid-
erable quantity near Lexington, Ky., with barite.

(15) J. A. H. says: The carrying boards
under flour reels are flat, and consequently, in
cold weather, with hot air inside and cold air out-
side, moisture forms on the boards and clogs them
with flour. Can you give mea recipe for a var-
nish that will retain its gloss under these disadvan-
tages? A. Varnishing them would not rid you
of the annoyance. It will be necessary for you to
Jjacket them with some non-conducting substance,
80 as to equalize as far as possible the immediate
Interiorand exterior temperature of the boards,
and thus prevent the precipitation of the moist-
ure from the warmer air within.

(16) J. W. T. asks: What are the relative
velocities of three planets whose orbits are to
each other as 15,19, and 12,in times which are to
eachother as 7,3,and 5? A. If we understand the
question aright,theanswer will be

15 19 12 multiplied by
7 3 5 respectively.
105 57 60

(17) F.G. H. asks: Willmalleable iron rust
when in water, or when exposed in a damp place ?
A. Yes.

I would like to know of a good process for tin-

ning malleable and gray iron castings. A. Pickle
your iron castings in oil of vitriol, then immerse
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them in muriate of zinc (made by putting in mu-
riaticacidas much zinc as it will dissolve), and
thendipthem in a mixture of 3 partstin and 1
part lead.

(18) ®. W. S. asks: A friend contends that
a locomotive exerts a greater power when the
crank is on the bottom center than when it is on
the top. Isay there is no difference. Which is
right? A. Youare.

(19) M. H. says: I wish to build an oven for
heating wagon tires. Can you give me anidea
how to makeit? A. Build a circular trough with
a fireplace on one side and the chimney over the
top of it. The roof may be about 12 inches from
the top of the trough, and should be of bars of
iron, supporting bricks. In heating the tire, keep
it covered all over with wood or charcoal, and re-
volve it in the fire as usual.

(20) C. W. L. C. asks: 1. At what speed
shall I run a smooth disk tosaw cold iron and
steel? A. About 25,000 feet per minute. 2. What
shall I use for belting to driveit? A. Leather.

(21) W. E. D. says: I have been using a
steel mill for milling brass screws. It was made
of round bar steel % inch in diameter, with a _8;
hole drilled in lengthwise to the depth of 1% inch-
es. While ueing the mill, itbecameheated by frie-
tion, and I cooled it by pouring water on it. While
turning up a screw, the mill exploded with a
sharp report : at the same time a puff of steam
came out from the hole ; it blew out a piece nearly
16 inch long and about !4 the size of the mill. Wha
was the cause? A. Some of the water ueed in
cooling remained in the hole, and the heat vapor-
ized it ; the pin fitted the hole too tight to allow
thesteam to escape, and hence the explosion.

(22) N. S. B. Jr. asks: 1. What kind of
wood will make the best sled runners? A. Lance
wood. 2. How ghall I bend them? A. Boil them
in water. 3. Thave a pairof red ash poles1x 114
inches, which I wish to make into runners by
bending them up the {}§ inches way. Can I do ro
safely by boiling them in water for 4 or5 hours?
A. Yes.

(23) C. says: We are building a steamboat
for bunting and fishing purposes, to carry a party
of 10or 12. She is to be 50 feet long, 10 feet wide,
with 24 inch gunwales, with a flat bottom, andshe
must not draw over 8 to 10 inches water. Could a
propeller be used in 80 little water, or ehould side
wheels be used? A. Side wheels would be prefer-
able for this case. Make them as large as conve-
nient, if they have fixed floats. 2. What gize of
portableengine withhorizontalboller is necessary,
and what size of side wheels, to attain 5 or 7 miles
per hour up stream? A. If a portable engine is
used, it will be necessary to introduce gearing, eo
a8 to get the proper speed for wheel shaft, in
which case an engine rated at 15 or 18 horse power
will probably answer, if sufficient boiler be given
her.

(24) W. L. McG. asks: What has become
of thereportof the commission appointed by Con-
gress for asceriaining the causes of explosions of
boilers? A.Thecommissionthatmadethe experi-
ments last season has decided, we believe, to keep
them private until the whole geries is complete.

(25) S.D. P. Jr. says: In operating a steam
boiler, the firemen keep a bed of coal about 10
inches deep. They claim to save coal over the
plan of working alighter bed, for the reason that
it does not require stirring up so often,and there
is, in consequence, less waste of coal through the
grate. I willadd thatthedraftis not very strong.
The boiler is 434 x 12 feet, with 71three inch flues,
in brickwork setting. A. It is difficult togive a
general rule, a8 much depends upon the draft,the
kind of fuel, etc. Butif you have any doubts in
regard to the correctness of your firemen’s views,
you can settle the matter conclusively in a very
shorttime, by experimenting with fires of differ-
ent thickness.

(26) J. L. G. asks: Would it be practicable
to set a boiler 500 yards from the engine, packing
the pipes in sawdust? A. It can be set at this dis-
tance, if careful provision is made for draining
the pipes.

(27) A. C. asks: Wil) 16 sticks, each 1 foot
in diameter and 8 feet long, make a cord ? In other
words, what is the legal rule for measuring round
timber? A. If youarebuying thelogs astimber,
the general rule among lumbermen is to compute
the cubic contents according to what the logs will
square. Inthe case of cord wood, there issomuch
difference of opinion among measurerg, and such
variety in the decisions of the courts, that it is not
possible to tell you what the legal rule is.

(28) R. D. says: I can take apart, put to-
gether, and run one form of engine, but have had
no experience with any other. If I applied for a
license to run such a one as I understand, would
I be examined on engines generally (of which I
know but little) or for the one I want torun? A.
The exuminationisgenerally intended to test the
candidate’sknowledge of the particular boilerand
engine of which he desires to take charge.

(29) A. S. says: I am informed that to
measure the capacity of a vessel I should weigh
the water it will hold, and that for every 8 lbs. of
water it will hold a gallon of liquid. Isthis so?
A. This rulewill give A rough approximation. At
ordinary temperatures, the weight of a United
States gallon of water is about 832 Lbs.

(30) C. R.says: A 10inch pipeislaid on an
incline 300 feet long, and then a 20 inch pipe on
the eameincline. If weput a plug or a fire hy-
drant on each pipe, give them the same opening,
and put the samesized nozzle on each,which nozzle
wi!i throw the facther? A. The hydrant on the
20 inch pipe should throw a little the farther un-
der the circumstances, because the head required
for velocity and friction would not be as great as

in the case of the 10 1nch pipe.
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(31) J. L. W. asks: How can I prevent the
twisting of belts? A. By usinga good quality of
belting, setting the pulley true, and lacing the
belt even and straight.

(32) G. W. G.says: 1. I am about building
asteamyacht 36 feet long and of 7 feet beam. Are
there any objections to using iron for the hull?
A. We see no objection to using iron. 2. Of what
thickness should the iron be? A. About 3% of an
inch thick, or less. 3. Would galvanized iron be
the best? A.Galvanized iron will be best on many
accounts. 4. Would it be advisable to use side
wheels? A. If the boat is to be generally run in
smooth water, side wheels will answer well.

(33) J. B.F. asks: What shall I use on the
point of a emall drill to prevent it from clogging
and heating, in boring copper, silver, and gold ?
A. Lard oil.

(34) R. B. says: I sent you last June the
dimenrions of a tow boatI wasbuilding. At her
first trial trip we started out with 65 Ibs. of steam,
and made the run of 2 miles in 11 minutes, the pro-
peller making 109 revolutions per minute, and the
steam being cut off at ; of the stroke. Shehasa
been ruoning and towing ever since, and has
proved herself to be one of the best boats in Bal-
timore. She has towed a three-masted schooner,
laden with 750 tuns of coal, 20 miles in 3} hours,
and made the run back in 2 hours. She hasa 16 x
16 inch square cylinder. Her dimensions are as
follows: Length 60 feet over all,width 14 feet,depth
of hold amidships 7feet. She draws 7 feet 4 inch-
es water aft and 4 feet forward. Her propeller is
6 feet in diameter. She cost about $9,000, complete.
A. You seem to have a very satisfactory and pow-
erful boat. We are much obliged for your letter.

(35) F. M. L. L.says: What kind of power
isbest for operating coal-mining machines? A.
Compressed air or steam.

(36) F. W. B. says: Wishing to build a
dam and to put up a mill, and having on hand a
2t inch turbine wheel, I desire to learn if, by suit-
able gearing, I can use the wheel for the small
amount of work to be done, say not over 5 hours
grinding per day, or from 20 to 30 bushels? The
head of water is from 20 to 25 feet. A. As you
have a wheel that can exert more power thap is
needed, you will scarcely experience much trouble
in reducing the effect somewhat.

(37) E. B.asks: What is the best method
of straightening stencil plates, after cutting the
letters,s0 thal they will lay flat on the work? A.
Place eachplate on a large block of wood, then
straighten it with a small block of wood and a
light hammer.

38 S. K. J. says: In your issue of Janu-
ary 1, you speak of the conductor in Mr. Edison’s
experiments not requiring insulation, and say
that it may be wound round largebodies of metal.
Will these bodies of metal, round which it is
wound, yield the spark? That is to say, will the
¢ etheric” tluid leave its conductor and passto
the mass of metal, and can the spark be obtained
from the mass? Soalsoin the case where it has
trailed along the ground, or in the water: can the
gpark be obtained from the ground or the water ?
Its practical application depends on this very im-
portant point. A. It is now generally believed
that the “ new torce” referred to ie electricity,
consequently it should be subject to electrical
laws. Provided insulation is good, we would,
therefore, expect to obtain sparks by induction
from the bodies about which the wire is wound.

(39) W. K. agks: Whatis the best remedy
for leaks round theflues and seams of a steam
boiler? A. Caulk theleaks.

(400 J. H. L. asks: 1. How are the electro-
magnets in the Gramme magneto electric machine
wound, to make the poles come in their centers?
A. The armature coils are wound separately, the
inside end of one coil being connected to the out-
gide end of the one next following. Wires also
lead from the junctions to stripsof metalattached
10 a cylinder of some insulating substance. The
latter is placed on the armature axis. The coils,
for what are called the ¢ fleld magnets,” are all
wound one way, but the connections are so ar-
ranged that north and south poles come on oppo-
site sides of the armature. If coils with like ends
pointing in one direction are put on a magnet,
similar poles will be produced at oppcsite ends of
the latter when the inside ends of the coils are
connected together and the outside ends joined to
a battery. 2. Why could not the frame and mag-
nets be cast in one piece, making the magnets of
cast iron? There would be no work on this part
but to bore out the journals and cover parts in-
tended for the electro-magnets with copper, thus
saving considerable cost. A. They are now made
that way.

(41) R. B. asks: Which is the correct way
to connect a throttle valve on an engine, that is,
which end of the valve should take the steam
first? A. The steam should enter on the under-
neath side of the valve, so that it can be packed
whether the steam is on or off.

(42) J. N. P.says: In an article in your is
sue of January 29, the writer claims that the
breakage of band saws is due to thesaw being
obliged to turn a wheel or pulley, which causes
friction,straining of the saw,etc. Could not that
be very easily remedied by turning the pulleys by
a mechanical movement, independent ot the suw?
A. The device mentiomed is already in use. An-
other and a beautiful device supplies the supple-
mentary outer rim on the upper or loose pulley.
The friction of the supplementary rim is sufficient
to turn the loose or upper wheel. But when the
lower or driving wheel is stopped suddenly, the
upper or loose wheel turns inside of the supple-
mentary rim, which effectually prevents thesud-
den jerk on a thin narrow blade, which causes
most of the breakage. Another device is to belt
from the shaft of the driver to that of the upper

or loose wheel shaft, so that, when the lower shaft
is suddenly stopped, the belt stops the upper one
also.—J. E. E.,, of Pa.

(43) L. R. asks: What is the best substance
as a non-conductor of heat,which can be packedin
acavity in iron? A. A mixture of 3§ plaster of
Parisand 3§ alum is a good one.

(44) O. H. Y. asks: What is the fastest
speed at which it issafetoruncircularsaws? A.
Nine thousand feet per minute, that is, nearly two
miles per minute, for the rim of a circular saw to
travel, may be laid down as a rule. Forexample:
Run a saw 12inches in diameter, 3 feetaround the
rim,at 3,000 revolutions; 24 inches in diameter, or 6
feetaround the rim, at1,500 revolutions; 3 feet in
diameter, or 9 feet around the rim, at 1,000 revolu-
tions; 4 feet in diameter, or 12 feet around the
rim, at 750 revolutions; 5 feet in diameter, or 15
feetaround the rim, at 600 revolutions. Of course
it is understood that the rim of the saw will run a
little faster than this reckoning, on account of the
circumference being more than three times as
large as the diameter. Shingle and some other
saws, riveted to a cast iron collar or very thick at
the center and thin at the rim, may be run with
safety at a greater speed.

(45) E.D. E.asks; 1. What is the small-
estshaft, 14 inches in length, that I can put in a
steam engine, the crank being 2 inches long and
thepressure on theend6001bs.? A. Use a1l inch
shaft. 2. What is the best iron for the purpose?
A. Low Moor iron or Uister iron.

(46) G. B.C. asks: Can you give me a good
recipefor lathe cement, for holding small articles?
A. Use beeswax 1 oz, resin }¢ oz, pitch }4o0z.;
melt, and stir in fine brickdust.

(47) D. L. R. asks: After a current of elec-
tricityhas passed through aun electro-magnetic en-
gine and donpe its work, what becomes of it? Does
it not passon in its circuit? If it does, why will
itnotrun another engine of same capacity ? A.
The energy is absorbedin performing the work.

48 G S. D. asks: 1. Will a magnet,
placed near a piece of iron or steel, impart its
magnetism to the iron and steel to that extent
that an equilibrium between the two bodies will
takeplace,and go that neither will have any pow-
er to attract the other? A. No. If theiron or
steelis freefrom magnetism, there will beattrac-
tion ; if not, there will be attraction or repulsion:
attract'on when unlike poles are opposed, repul-
sion in the opposite case. 2. Will an artificial
magnet alwaysretain its magnetism in full force,
without any loss from any cause? A. No, unless
special precautions are taken with regard to it. 3.
Ts an artificial magnet as strong as a natural one ?
A. Ariificial magnets can be made with power
greatly exceedingthat of natural magnets.

(49) T. P. says: Joshua Rose writes the
most interesting articles in your jourpal. This
makes it a pity that he should say that, to divide
the circumference of a circle into 60 equal parts,
¢ we have only to divide the radius of our circle
into 10 equal parts to get the required distance.”
A. I “Practical Mechanism,” No. XLI, the divi-
gion of the radius of a circle was given as an aid
to setting the compasses approximately; it was
not intended to imply that by such a rule the com-
passes could be set correctly tothe exact distance.
We are obliged to T. P. and other correspond-
ents for calling our attention to the matter.

50" W. 8. says, in reply to J. B. R., who
asked for a solution to clean articles after brazing:
I have succeeded by dipping, while hot, intoa di-
lution of sulphuric acid in water.

MINERALS, ETC.—Specimens have been re-
.eived from the following correspondents, anc
axamined, with the results stated :

G. H. S.—It consists mainly of eesquioxide of
wron and silex.—R. B. J.—1It is argentiferous gale-
na.—S. P. W.—Write to Professor C. D. Cope, Cor-
responding Secretary of the Academy of Natural
Sciences, Philadelphia. The petrefied wood is not
rare enough to be of much value.

S. asks: What amount of flour of both
gradesis contained in a bushel of good wheat, and
how muchbran and other refuse ?7—H. V. saye:
We get from a cow milk of which the cream is of
a light red color, as if there were blood in it. Can
any one tell me the cause and the remedy ?—(i. W.
C.asks: How can I repair a rubber comb ?—S. asks :
Is there any veterinary collegein America ?—H. G.
H.asks: Howcan I make the flexible composition
of which toy heads are made, which looks some-
what like vulcanized rubber ?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac:
knowledges, with much pleasure, the receipt ot
original papers and contributions upon the follow
'ng subjecta:

On the Ocean. By C. O.

On Spontaneous Generation. By S. R.

On Cleaning Chimneys. By W. P. E.
On a New Motor. By A. F. G.

On the Mississippi Jetties. By E. G. F.
On the Life of Matter. By J. R.

On a PneumaticTubeand Carrier. By A. B. H.

Also inquiries and answers from the followiog :
B.M.Jr—C.P.3.—J.E—W. 8. M.—J.L.—2. &S.—
W.C.—C.D.—W. M.—A. B. C.—R. E.—F.C. W.—
N.Y.-—B.D. W.—N.J.—F. C.—J. T.B.—R.C. N.—
W.D.—J. McB. S.—E. T. D.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
shouldrepeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, aesignments, etc., will not be

published here. All such questions, when initials

only are given, are tarown into tne waste basket,
a8 it would flll bhalf of our paper to print them all;
but we generallytakepleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of inquiries analogous to the followiog
are gent : * Who makes galvanometers, and what
do they cost ? Who makes an economical rotary
engine, and what is1ts cost? Who makes ice-ma-
king machinery ? Who sells the best amateur
printing press? Who egells barber’s chairs? Who
gells agricultural machinery ? Who makes ma-
chines tor tearing up tarred rope? Who sells the
Gramme magneto-electric machine ?””  All such
personal inquiries areprinted, as will be observed.
tp the column of * Business and Personal,” which
is specially set apart for that purpose, subject to
the charge mentioned at the head of that columr.
Almost any desired information can in this way
be expeditiously obtained.

[OFFICIAL.]

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
February 1, 1876,
AND EACH BEARING THAT DATE.
(Those marlred (r) arereissued patents.]
Annunciator, electric, E. Gray

Baletie, T. Bailey ...........
Bale tie, Burrow & Nichols

172,993
VPRV
. 172,845
. 172,936

Bale tie, J. C. Rlethmiiller .

Bale tie, R. S. Steston ....... ....... .. 172,807
Bales, check for, J. C. Riethmiiller........ ....... 172,937
Bathing apparatus, D. Jewett.........oovven vvvnns 173,015
Bed bottom epring, W. R. Van Houghton......... 173,090
Bed bottom, spring, J. C. Fish..... ererees . 172,987

Bed, camp, F. A, Leavitt...... . 172,583

. 173,07

Belt coupling. J. K. P. Shelton.. .

Belt gtretcher, F. L. & W. Spless...ccoeevvernen.n 173,077
Bird cages, awning for, A. H Mood............... 173,040
3oat, submarine torpedo, J. Jopling........ ..... 173,018
Boliler explosions, preventing, C. W. Sulzbach... 172,898
Bolt thread cutting machine, R. W. Deely........ 172.851
Boot, Bennett & Barnard . e mee eeeeniiae 172,957
Boot heels, trimming, A. McDowell............... 172,886
Boots, nailing, W. C, Budlong........ccoevvvinnnes 172,911
Bootsoles, etc., screw wire for, E. Fromentin... 172,490
Bottle and jue lock,.J. W. Robards............... 173,061
Bottle-corking machine, M. S. Valentine......... 173,083
Bottle neck, M. S. Valentine....................... 173,088
Brick machine, C. S Bigler... . 172,564
Button, cuff, G. F. Sparrow 172,895
Buttoner, shoe and glove, J. A. Smith........ 172,893
Camp stool, W. G. Philipg........... .... . ... 173,054
Can nozzle, oll, S. S. Newton .. 172,929
Can, ofl, J. Knowlden......... . 173,023
Can-sealing device, R. Wells 173,093
Can-soldering machine, W. J. Gordon........ ... 172,921
Cane julce, extracting, A. Mitchell.... . ......... 173,039
Car axle, S. & S. L. Hall.... . 173,000
Car axle, divided, I. C. Plant . 173,056
Car brake shoe, W. H, Ward ... 172,837
Car coupling, W. Bishop ... Nt eweaeae- vee. 172,958
Car coupling, W. Camp... . 172,846
rarstarter, A. H. Crozier. Ceeer eerieeneeaeas 172,915
Car, stock, J. R. McPherson.....,, . 173,035
Cars, trough for stock,C Mclntosh............... 173,033
Cars, ventilating, E. E. Hargreaves........... .. 173,003
Carpet cleaner,C. Elsasser............ .. 172,919
Carpet stretcher, H. S. Wing. .. 173,097
Cartridge shells, making, Frazier et «l.... .. 172,853
Casting chill, moldboard, J. Ollver (r).... ........ 6,896
Chalirs and stools, base for, VV. T. Doremus....... 172,981
Chair, Invalid, C. B. Sheldon.. 173,071
Chamber, portable, E. Deetz . 172,980
Check box, restaurant, A M. Putnam. 172,892
Cleck, electrlc, R. J. sSheehy.... . 173,072
Clockwork torpedo, J. Jopling. 173,017
Clothes stick and tongs, S. Poole 172,891
Coal bunker, L. C. Smith 172,809
Coal scuttle, J. Pfelfer (r) 6,898
Colter, S. T. Ferguson..... 172,872
Corkscrew, W. R. Clough.. . 172,868
Corset, H. M. Chapman........ 172,969
Corset, M. J. C Vanorstrand 132,901
Cotton pickers, supporter for, W. J. Lynch...... 173,100
Crank epeeder, J. D. Hazlet... ... 175,005
Cream tartar. making, J. W. Haas . 172,999
Croton oll, applying, J. W. Elllot 172,871
Cullnary vessel, H. H. Huntley L. 172,857
Cultivator, N. C. Cole.. . 172,869
Cultivator sweep. etc., E. Halman (r). 6,887
Curry comb, F. D. Baker............... . 172,948
Curry comh, C. \V Salanee (r)........ .... .... 6,900
Curtafn rollers, cord guide for, T. Noonan........ 172 <89
Cutlery. table, J. D. Frary 172,874
Cutting apparatus, C. Wheeler, Jr 172,004
Damjer. W. CulveyYhouBe....... vevvrnnnrrreninnsnn 172,914
Digger, potato, W, Peebles........... vvvevnnnn. . 172,826
Door spring A. A, Stimson....... ..... . 173.080
Door spring attacbment, C. E. Mllier, 172,887
Dress ghield, F. Wittram................. . 172,941
Drilling machine, rock, Ball & Owen.... .. ...... 172,999
Kaves trough hanger, Abbott & Trlssler... ... 172,841
Eaves trough, wooden, N. M. Miller .. . 193 037
Flectroplating, cobalt, . Adams, Jr 172,862
Elevator, hyuraullc, T. Stebfns........covvivvninnn 172,8%
Elevator, nortar and trick, F. Barnett.. . 192,950
Emboseing machine, J. Steinlein... . 172,831
Eogine and water wheel, S. Lucas............ ... 173,080
Kngine, direct-acting steam, W, H Wilcox....... 172,839
Enegine governor, steam M. W. Shapley. . 178,069
Engine, portable steam, H. M. Durphy..... ... 132,916
Engzines, valve for direct acting, C. Rogers...... 173,063
Envelope. J. 8. Woodworth.... ........coovvivnnnnn 172,902
Evapora‘or, C. W. & E. A. Jones... . 173,01

Evaporator.C. W, and E. A. Jones....... ...... 173.016
Eyeglass, C. C. Parker.... . ....... .172,932, 178,050
Fare box, C. T. ATMBLrONZ...cvvvieiiiiiiannnnenns 172,944
Fats, etc., rendering, W, E. Andrew............. 172,942
Fence,portable, A. Todd................ . . 172,824
Filters, construction of, J. F. Crcase 172,844
Fire arm, breech-loading, Anson & Decley........ 172,43
Fire escape,J T.COWIEB....cvvvieinrnriinrnnnienns 172,976
Ilag st ff holder, Pincus & Hart.. 173,055
Floats, manufacture of, L. B. Benton.. vee 172,950
Flour and meal bolt, Slagel & Graham.. . 173,074
Flower pots, making. L. A. McNell.... . . 172,820
Fluting {ron, F. R. Sutton............... . . 173,082
Fount and brush for liqulds, I. M. Rose... ....... 172,064
Fracture apparatus, C. R. Parker.................. 173,051
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Fruit dryer, J. J. Yuncker., .. 178,099
Furnace, cupola, E. Volisin.... .. 172,836
Furnace, hot air, J. F. Pease . . 172,890
Furnace, slag, treating, J. Player (r). 6,894

.. 173,028
.. 172,918
. 172,881

Furnace, door frame, etc., J. C. Longland
Game board, .J. Enderharter...
Gas tap, F. St. J. Jones. ......

Gate, L. F. Krazee... ....oeer vinh cevieenenns 172,852
Gate, E. C. Oppenheim .. 172,930
Generator, sectional 8 eam, B, Densmore (r). ... 6,893
Gigging machine, Gerber & Woelfel....... ....... 172,991
Glassware, manufacture of, T. B. Atterbury..... 172,946

Globe holder, H. B. Stillman..
Grain binder, G. W. Nichols.
Grain binder, C. A, Tostley
Grain dryer, C. B. Stacy
Grappling hook, Beeman & Phifer

172,832
172,045
.. 192,933

. 173,078
172,954

Grate and hot watcr heater, <. D. Harvey. .. 173,004
Greenhouse rafter, F. A. Lord .. 173,029
Gun cotton, ctc., making, F. Greening. . 172,995

Gun wiper, E. Mcl. Gregg.
Hair curler. R. I.
Hame, W. H. Kirksey....

172,996
. 172,855
. 173,022

Hame, A. .. Wcakes .o 173,092
Harness, B. 1. Cros8  ..............v0 . .. 172,978
Harness clasp or coupling, Salmon & Cogswell... 173,066
Harrow, J. M. White....ooviiiiiiiiieinees venvnnns 172,838
Harvester, A. R. Recse (1) 6,899
Harvester guard tinger, M Stone. 173,081
Harvester rake, J. Barnes.... ..... . 172,452
Harvester rake, S. W. Morrisomn... ... 173,042
Harvester rake,J. F. Seiberling.... ...... «o.ooue 172,102
Hay loader, W. CooK...oovvnneen o 172,972
Heater and fiiter, feecd water, J. Armstrong (r)... 6 891

Hinge. spring, J. G. Reynolds.... ............ —.. 172,935

Hod, D.Nolan.......covviveiiiineenenennnnns . 172,888
Horse fced, manufacturing, H. H. Beach.. . 172,863
Hese vouplings, clamp for, O. 1. Earle. .. . 172.932
{roning apparatus, Wiles & Adams................. 173,096
Jack, lifting, H. W. Cornell.............cocoven oo 172,973
Jacks, lifting, J. O. Joyce 172,925
Knitting machine, J. H. Vinton,...... ............ 172,940
Knitting machine, circular, W, Frunz............. 172,989
Knitting machine, rotary, 0. Twombly. . 173,086
Lamp, J. K. Hicks.... ... 172,923
Lamp, Sherwin & Hoople.. ceveeenns 173,098
Lamp, street, P. S. Underhill.......ooovviviien ouen 173,087
Latch, reveisible knob, B. Erbe.... .. ............ 172,920
Latch, reversible knob, C. S. Jennings... ... 172,880
Lathe centering device,J. E. F. Leland.. . 173,027
Leather, waterproofing. M. Bird  ............... 172,908
Letters, ferming perforated. Robertson & Pearce 173,062
Lock combination, W. H. Bachtel. . 172,505
Lock for doors, Jenks & Pease ........ 172,858
Lock for drawers, etc., W. H. Taylor 172,899
Loom lct-off motion, G. E. Taft.... ............ 172,833
Looms, rewinding warp in, L. J. Knowles ... 172,926
Lubricator, stecam cylinder, E. McCoy............. 173,032
Meat, preserving, A. Heizen................ ... 172,878
Medical composition, M. J. Rogers................ 172,828
Metal surfaces, ernamenting, L. B. Smith.... ... 172,894
Meter, fluld, T. W. Lan€........ covvvivnnninns vuns 173,024
Milk pan cover, A. F. Morgan.. ..........covviauns 173,041
Millstone and spindle. reversible, H. D. Coleman 172,847
Mineral wool, J. Player (r).... ....oeev oo 6,958
Mining coal, etc., machine for, J. Gallicher...... 172,875
M:tering machine, C. S. Benjamin................. 172,955
Mold board, J. OHVEr (F).... cieveriennninrennnennn 6,897
Motor, E. ADthODY.....vvviinirinenirinnnsinnensinns 172,904
Nail plate feeder, Leach & Dearborn .. 172,860
Newspaperfile, H. S. Noble...covvviiiinianiiiinnns 173,047
Nut lock, S. A. Brumbaugh............ cevvnnnns 172,960
Nut lock, F. W. Carpenter. ... 172,967
Nut lock,J. T. Parks. .. L. 172,824
Nut lock and bolt, Deeds & Toole. . 172,870
Organ, reed, J. R. Lomas....  ...coviieeninniinnns 172,884

Ornamenting surfaces, M. J. McColl .
Panlifter, G. W, Conrade
Paper bag machine, Josett and Ross.. 172,019
Paperbarrels,mold for making, E. Hubbard...... 172,856
Paper clip and welght, J. Cain ... 172,963
Paper binder, temporary, W. Chase ... 172,968
Pencil holder, lumber, O. Cleveland . . 172,867
Pencil, pocket, M. Safford...........ccoiiviinnannns 173,065
Pencil, pocket, D. M. Somers 173,076
Pick, J. T. Fewkes . 172,964
Picket stake, W. A. Durrin........ 172,917
Plllow sham, Knight and Abbott.. 172,859

172.818
. 172,848

Pin, safety. A. V. Sargent......... .. 173,067
Pipe, tobacco, H. B. Stephenson . . 173,079
Pitcher, L. B. Woolfolk......... . 173,098
Pitman, J. D. Nix .. 173,046
Pitinan or connecting rod, clastic, R, Adams.... 172,903

Plunter and plant sctter, L. H. Page..
Planter, cern, A, C. Kent
Plow, W. A. Jennlngs
Plow, sldchlll, J. Neft, Jr
Plow, sulky. J. Pattyson.......
Pneumatic signal, W. E. Prall. . 192,934
Poke, J. P. Olp ... 172,828
Post driver, I. W. NOrtoD.....covvvvt vinnns vennen 113,048
Press, baling, Campbell and King. 172,965
Press, steain drying, S. Swarts.. . 173,088

173,04y
. 173,020
173,014
. 172,928
. 172,825

Printing and embossing skirts, H. J. Davies (r). 6,892
Printing press, C. B. Cottrell.... ... ... 172,974
trinting ink apparatus, C. B. Cottrell 172,975
Printing tnk apparatus, 5. D. Tucker.... . 173,085
Propeller shafts, etc., raising. Atkinsonet &/.... 172,915
Pump, W. D. Baxter....  .oiciiieeer ciiieieienns 172,842
Pump, bllge, \WW. W. Turnbull.. .. 172,900
Pump, steam, J. Mathieron.... .......covvvvinnn 173,031
Punching and cutting machine, ctc., H. Wisler. 172,840
Railroad rail jnint, A. B, Ibbotson................ 173,012
lailroad rails, treating, A. J. Gustin.. .. 172,998
Rallroad signal, F. Culham... .. .. 172,979
Railroad signal, J. D. HughsoD... ...vvvvivniinnnn 173,003
Rallroal tie, A.J. Levéque........ovvviiiniiiinnns 171,861
Rallroad tine signal, II. H. Ford . 172,873
Rake, hand, E. Brown.... .. 172,866
Rake, horse hay, M. C. Burr... . . 172,961
. Refrigerators. J. Fink....ooovvvinnns un 172,986
Rein holder, E. 8. Guild.... 172,997
Running gear, G. W. Gilmore ... 192,992
Safe, kitchen, G. W. Bollenbacher............... 172,909
Saw, scroll..J, and W. F. Barnes ... .......... 172,951
Saw teeth,setting, L. O, Orton .... ... .... 172,931
Rcales, platform, W. W, Reynolds (r).... 6,888
Scraper, read, I3. A. Haw.... 172,R76
Separator, grit, VV. 41, Jacksen 173,013
Sewing machine plates, Caner and Sloan......... 172,966
Sewing machine treadle. E. J. Turner............ 172,835
Shears, T. Humphries ... ... ............ .. 173,010
Shears, revolving, R. W. DeelV......covvvininnnnns 172,850
Sheet metal, cutting, .J. M. Jay..... .. 172,879
Shutter, metallic, W. H. Havens Lo 172,922
Skimmer and fork. E. E. Flagg...........ccavvins 172,988
Smoke bells, making. J. S. & T. B. Atterbury (r) 6,886
Speaking tube annunciator, J. R. Creighton..... 172,913
Spoke-tenoning machine, J. G. Peace . 173,052

Square and bevel, carpenter’s, E. Simonin..... .. 172,938
Square, tinner's, D. H. Metcalf.,......oevieer.... 172,821
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