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Models, and all kinds of new Machinery
and Work, made to order in best manner, at lowest
rates. I.B.Morris, Ithaca,N. Y.

Best PhiladelphiaOak Belting and Monitor
Btitched. €¢. W. Arny, Manufacturer, 301 & 303 Cherry
8t., Philadelphia, Pa. Send for new circular.

Direct Steel Custings—‘ﬁ()lid and Homoygre-
neous. Cohesive Power four times greater than Cast
Iron. Aninvaluable substitute for expensive forgings,
or iron Castings requiring great Strength. For circular
and price list, address McHaffee Steel Co., cor. Evelina
and Levant Sts., Philadelphia, Pa.

First Class Tools and Tool Chests. For
descriptive circular, address J. T. Pratt & Co., 53 Fulton
St., New York. - .

Steel Lathe Dogs, 14 sizes, and 7 sizes of
Steel Clamps. The Best anda Cheapest. Send for Circular
& Dprice list to Phila. Hydraulic Works, Evelina St.,Phila.

Shafting, Pulleys, and Hangers at the low-
est prices. D. Frisbic & Co., New Haven, Conn.

Address Strange’s Cylinder Saw and Ma-
chine Co., Taunton, Mass., for Price List of the Combi-
nation Foot Lathe.

The Patentee of the U. S. Patent Auto-
graphic Safery Incisions for prevention of alteration of
Checks, Drafts, Notes, Due Billg, &c., 18 desirous of a
party with Capital to Introduce the same. Full prepa-
rations already made for the Manufacture of the Instru-
ments. Address E. J. Fischer, 513 N. 10th St., Phila.,Pa.

Manufacturers Glue, Salt, Extracts, &c., in.
vited toinspect Dutchess Rotary Evaporator,Fair Ame.
rican Institute,

To Manufacturers or Investors, wishing a
small article in iron, can secure the sole right to one of
real merit for a small amount, cash (recently patented).
Address James E. Roache, 605 East 14th St., New York.

100,000 Standard Receipts, selected from the
best Authorities. Anpyone receipt sent for 30 cts., two for

0 cts., five for $1. §F Money refunded if receipts do not
glve satisfaction. AddressBurt& Co.,Watertown,N.Y,

Walrus Leather, tanned, for polishing all
kind of Metals. Greene,Tweed & Co., 18 Park Place,N.Y.

Baxter Engine, three Horse Power, Wanted.
Address G. F. Lew!s, Cleveland, O., with price for cash.

Cotton Compresses, Agents of, may be ben-
efitted by sending address to Key Box 107,Charleston,S.C.

To Rent—Cheap Room with Power. Ad-
dress Box 679, Birmingham, Conn., 8. S. Brinsmade.

Millstone Dressing Diamond Machines—
Simple, eflective, economical and durable, giving uni-
versal satisfaction. J. Dickinson, 64 Nassau St., N.Y.

Babbitt Metals—For the best, send to Co-
nard &Murray,Iron and Brass Founders, 30th & Chest-
nut Sts., Philadelphia, Pa.

For Durkee Saw Mills, address the Manu-
facturers, T. B. Balley & Vall, Lockport,N. Y.

Wanted, the Management and Manufacture
n England of American Inventions that have been in-
troduced in America and are patented in England. Ma-
chinistand Engineering Tools preferred. Address Wm.
Horsfall, 123 Atlantic Ave., Brooklyn, N. Y.

Johuson’s Universal Lathe Chuck. Address
Lambertville Iron Works, Lamoertville, N. J.

The Whitmore Patent Engine—4 to 10 H.P.
Cheapest,best,and safest. Send for Price List. Love-
grove & Co., Philadelphia, Pa.

The Lane _\I’f’g& Company, Montpelier, Vt.,
willexhibit Circular baw-Mill, Rotary Bed Surfacer, and
Clapboard Planer, at Fair of the Mass. Char. Mech. As-
soclation, Boston, Sept. 16 to Oct. 7. Sample machines
may also be seen at W. L. Chase & Co.’s, 95 Liverty St.,
NewYorkCity.

Tingue, House & Co., 69 Duane St.,, N. Y.
Manufacturers of Machine Blanketing,Felts,and Cloths,
Endless or in plece, for Printers, Engravers, Polishers
Piano Forte Makers, Paper Makers, Calico Printers,
Punching or Washer Cloth, Filter and Strainer Cloths
for all kinds of liquids. Sample sent on application.
Double-Acting Bucket Plunger Steam Pumps,
Manuf’d by Valley Machine Co., Easthampton, Mass.
N. Y. Store, 45 Cortlandt St.; Phila. Store, 132 N. 3rd St.

Hydraulic Presses and Jacks, new and se
cond hand Lathesand Machinery for Polishing and Buf-
fing Meials. E. Lyon, 470 Grand Street, New York.

Deane's Patent Steam Pump—for all pur-
poses—Strictly first classandreliable. Send for circular.
‘W. L. Chase & Co., 95 & 97 Liberty St.. New York.

Inventors can get small plutes of sheet steel
very cheap, at the saw factory, 1% Mester St.,, New York.

The “Scientific American” Office, New York,
18 fitted with the Minlature Electric Telegraph. By
touching little buttons on the desks of the managers,
gignals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, offices, dwellings. Works for any distance.
Price $5. F. C.Beach & Co., 263Broadway,New York,
Makers. Send for free illustrated Catalogue.

The Improved Hoadley Cut-off Engine—The
Cheapest, Best, and Most Kennomival steam-power in
the United States. Send for circular. W. L. Chase &
Co., 95 & 97 Liberty St., New York.

Telegraph Inst’s. M. A. Buell,Cleveland,O.

Soap Stone Packing, in large or small ¢uan-
titles. Greene, Tweed & Co., 18 Park Place, New Yorx.

Compound Propeller Pumps,for Mines,Quar-
ries, Canals, and Irrigating purposes. Circulars on ap-
Plication to Hydrostatic and Hydraulic Company, 913
Ridge Avenue, Philadelphia, Pa.

For Solid Wmu%htwir{m Beams, etc., see ad-
vertisement., Address [‘ninn Iron Mills, Pittsburgh, Pa.,
forlithograph,etc.

Portable Engines, new and rebuilt 2d hand,
a speclalty. Engines, Boilers, Pumps, and Machinist’s
Tools. I. H. Shearman, 45 Cortlandt St.,New York.

For Sale—Two Steam Saw Mills and three
Farms, by C. Bridgman, St. Cloud,Minn,

Spinning Rings of a Superior Quality—
‘Whitinsville Spinning Ring Co., Whitinsville, Mass.
Send forsample and price list.

The Pickering Governor, Portland, Conn.

Mechanical Expert in Patent Cases. T. D,
Stetson, 23 Murray St., New York.

Gas and Water Pipe, Wrought Iron. Send
for price list to Balley, Farrell & Co ., Pittsburgh, Pa.

Forges—(Fan Blast), Portable and Station-
ary. eystore Portable Forge Co., Philadelphia, Pa.

Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hoisting and conveying materials by iron
cable. W. D. Andrews & Bro., 414 Water St., New York.

Saws made & repaired at 108 Hester St., N. Y4

Incrustations—Winans’ Boiler Powder (11
Wall St., N.Y.), 19 years practical use proves—No ipjury,
no foaming, and positive prevention of scale

Mining, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale or rent. See advertise-
ment. Andrew’s Patent, inside page.

Automatic Wire, Rgpe R R. conveys Coal
Ore, &c., without Trés_tle k. No. 34 Dey street, N.Y

B an .
A F.Havens Lighta Towns, Factories, Ho-
tels, and Dwellings with Gas. 34 Dey street, New York.

Temples & Oilcans. Draper, Hopedale, Mass.:

Buy Boult’s IP'aneling, Moulding, and Dove-
tailing Machine. Send for ¢lrculsr and sample of work.
B. C. Mach’y Co., Battle Creek, Mich., Box 227.

Rue’s “Little Giant” Injectors, Cheapest
and Best Boller Feeder in the market. W. L. Chase &
Co., 93, 9, 97 Liberty Street, New York.

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
ell, Mass.

For Solid Emery Wheels and Machinery,

gend to the Union Stone Co., Boston, Mass., for eircular,

Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co., Hartford, Conn.

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

Price only three dollars—The Tom Thumb
Klectric Telegraph. A compact working Telegraph ap-
paratus, for sending messages, making magnets, the
electriclight, giving alarms, and various other purposes.
Can be put in operation by any lad. Includes battery,
key and wires. Neatly packed and sent to all parts of
the world on receipt of price. F. C. Beach & Co., 268
Broadway,New York.

Blake’s Belt Studs are the Cheapest and
most reliable fastening for Rubber or Leatner Belts.
Greene, Tweed and Co., 18 Park Place, New York.
Engines2to 8 HP. N.I'wiss, New Haven, Ct.

.
All Fruit-can Tools,Ferracute,Bridgeton,N.J

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co., New Haven, Conn

Small Tools and Gear Wheels for Models.
List free. Goodnow & Wightman,23 Cornhill, Boston,Ms,

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Decided excellence and moderate costhave made
thesegoods popular. Homer Foot & Co., Sole Agents
for America, 20 Platt Street, New York.

C. H. B. is informed that liquid glass is sil-
icate of soda, the preparatien of which is described on
P. 225, vol. 23.—J. L. H. will find directions for polishing
black walnut on p. 315, vol. 30.—J. A. F. will find direc-
tions for cleansing cotton waste in No. 7, p. 202, vol.31.
—E.F. C. will indfull particulars of induction colls on
pp. 215, 218, 363, 318, 379, vol. 30.—D. C. R. will find in-
gtructions for destroying trunks of trees in answer No.
12, of this issue.—S. W. C. does not send sufficient data
agtothe cut-off of his engine.—J. C. D. can make a
phesphorescent lamp by following the Instructions on
p. 203, vol. 81.—B. F. G. should consultan engineer who
can ingpect the engine which he desires to alter.—J. M.
will find a recipe for dissolving rubber on p. 863, vol. 30.
—E.B. S. will find directions for making malleable cast-
ings onp. 138, vol. 29.—W. T. H, will find directions for
repairing rubber garments on p. 203, vol. 30, aud for
gilding picture frames on p. 90, vol. 30. Bookbinders
use glue,sometimes tempered with a little molasses.—
H.R.R.’squery as tothe proportions of alltheparts of
a steamenginelstoocomprehendive to be answered in
these columns. Working drawings of engines and boll-
ers can be purchased.—A. will find information as to
the use of the square in any work on stair building.—
J. D. H. can polish his wooden handles by following the
method described on p. 315, vol. 30.—A.P. W.’s difficulty
can only be settled by experiment. The device he speaks
of 18 patented.—W. A.s8Lould apply to the publishers
who advertise in our columns, for catalogues.—C. W,
will find directions for marbling in Spon’s* Workshop
Recelpts.” M.J. H. will find that bronzing s described
inthe same work.—An anonymous correspondent can
produce ablack finish on brass by following the meth-
ods described on p. 266, vol. 30.—W. M. B. will find di-
rections for making pickles on p. 181, vol. 27.—P. C. H.
canprevent paint from blistering by following the di
rectionsonp. 123,vol. 31.

(1) W.T. W. says: The water for use in
my engine has failed to supply the boller. Therels a
branch 800 yards off, which is 50 feet below the boiler.
How can I getthe water to the boller more economic-
ally than hy hauling 1t? A. You must use a pump,
which might, perhaps, be worked by a windmill. You
can obtain the tools you speak of at a ship chandler’s
store.

®)J.H. E. says: I want to run a wire
along the rails of a railroad, and make a connection be-
tween this wire and each rail. I propose to drill a hole
in the flange of each rail and make the connection be-
tween wire and rail by fastening the wire to a brass
plug and drivingthis plug through the hole drilled in
the rail. Would therail, where it 1s in contact with the
plug, always keep bright,s0 as to make a good electric
connection? If not,do you know of any metal that
would answer better for thisplug? A. Youcan easily
make an airtight joint between the plug and the rail by
brazing this conneetion.

(3) S.E.J. asks: Isit a common practice
for machinists to put bits of tin, small pieces of iron,
ete., under their turningtools when the tool post {s not
adjustable, or only partiallyso? A. It isa common
practice, generally approved by good workmen.

Isit common for foremen and other superintendents
of machine shops to determine first what kind of a tool
a man shall use ona lathe or planer, provided it per-
forms tlie work it was Intended to do in a good and
proper manner? A, Itis not usual for a superintend-
entto give such orders when the men use tools that do
goodwork. Theright of the matter seems tobe as fol-
lows: If the men are engaged on plecework, they can
use such tools as they think proper, provided that thelr
jobs are properly finished. If, on the other hand, the
men are pald by the time they make, the superintend-
ent can direct the manner in which work is to be per-
formed, and the tools to be used. The propriety of ex-
ercising this arbitrary right over skilled workmen is,
however, very doubtful.

4} F. H. W. says: Suppose a red rubber
balloon,such as we see children playing with, to be of
equal texture and elasticity throughout; and the bal-
loon tobeinflatedwiththe gas comionly used forbal-
looninflation, and theballoon set free. Would the bal-
loon rise to a position where it would remain suspend-
ed, onaccount of the approximate densities of the gas
and the extreme atmosphere, or would the gas expand
until the internal pressure would cause the balloon to
burst? Or would the balloon rise until thelow tem -

perature would cause moisture to condense upon th€
balloon and the balloon to fall, until i1t reached a point
wliere it would begin to re-ascend? Please inform me,
whith}if'any,of these results, would follow, and which’
if any,of’them 1s usual with the ordinary balloons,
which are of unequal texture. A.If the gas in the
balloon does not become heated, the tendencyto burst
by expansion'will not be great. The balloon will rise
until the external air becomes too lightto carryit up
further. If the gas 18 cooled, the balloon will sink
again. Meanwhile, some of the gas will constantly be
esca.pi'ug,go that after a time the balloon will fall to
the ground.

(5) H. W. 8. says: As to the speed of the
teeth of alargeanda smallsaw,both being firmlyfas-
tened tothesame shaft, I claim that the teeth of the
large one go very much faster tban those on the small
saw,becausetheymovein alargercircle and both saws
must make a revolution in the same time. I belleve
this1s a fair statement of the case, and I have but one
comment to make: To deny this principle 18 to deny
the principle of multiplying speed by large and small
nulleys. D. E. W.’s versionis this: 1f I have a saw ar-
bor that turns 400 times in a minute, and I puton a saw
that 1824 inches on one end of i{t, and a sawthatis 12
inches on the other end, will the teeth in the 241inch
saw go anyquickerthan the teeth in the 12 inch saw?
A. H. W, S.1sright. A matter of this kind 1s easllyset-
tled by experiment. Secure a pencil to a tooth of each
saw. Hold two boards so that one will bear against the
pencil, and revolve the saw arbor once. Then measure
the path described by each tooth, as traced on the
boards, multiply each distance Iby 400, and the result
will be the velocities of the teeth of the two saws.

Whenawagon wheel rolls on the groundthe top goes
faster than the bottom, and the reason why is that the
ground 1s the fulcrum, not of the wheel but of the
wheel'smotion. Is this so? A, Yes.

(6) C. F. says: I am somewhat at alossto
reconcile twe statements, which appear on your p. 138,
currentvolume,in answer to B.’s question concerning
theasymptote. Yousay: ‘ The straight line {s contin-
ually dividing the distance betweenitself and thecurve
gothat,between two successive equal lengths of the
straight line, the distance between the curve and the
straight line 18 only a fraction as great as 1t was before;
but as there will always be some distance to divide,the
two lines will never meet.”” And on p, 133, in an article
on *“ Specific Heat:” *‘ Experience teaches that every
known substance 1s divisible, but it seems reasonable
to suppose that, if the division be carried far enough,
the ultimate particles will at last be reached, which
cannot be subdivided withoutlosing their properties as
parts of the given substance.’” Now,assubstance and
distance are terms which denote actual and concrete
quantities, I fall to comprehend why inthe one case we
may reach an ultimate division, and in the other we
must failso to do. A. There 18 no contradietion in the
two statements. Itisnot difficuit to conceive of the
infinite subdivision of 8 quantity. The researches of
chemists, however, lead them to belleve that,in making
thisdivision in practice, a particle or molécule will at
last be reached which, If again divided, will cause the
substance to be resolvedinto 1ts constituent elements.
Thus,if the ultimate particle of water were reached,
the drop, when again divided, would be resolved into
hydrogen and oxygen, and the last division would give
products which did not possess the properties of water.

(73 C.F. T.says: A saw file or three cor-
nered file 1s sometimes called three square. I say that
nothing with only three corners can be square. A. You
are right.

‘What preparation is there that I can put on an opera
glass to make it stronger and clearer? A, Good lenses.

Howcan Ipreventantsfrom gettinginto cellars,etc.?
A.Bystopping up all cracks.

(8) F. A. Mc@. agks: Whatis the causeof
a mill burr getting out of a true face? It wasin true
face and in true balance when last put down. What is
the cause of a burrgetting in wind? A. A mill burr
willget out of true from various causes, the most com-
mon being that the hub 18 not a close fit to the shaft, or
that the key does not bed properly, in which case driv.
ing up the key will throw the stone out of true. It
will also wear out of true If there are unusually soft
places in the stone. If the burris properly fastened to
the shaft and still gets out of wind, the cause probably
arises from a defect in the bearings.

(9)-J. H. says: In reply to S.F. you say
that one of theearliest fiying machines had foursheet
copper balloons attached to the corners. 1. Was the
air pumped out of them, or were they infiated with gas
inthe usual way? A. We belleve that they were filled
withhydrogen. 2. Which would produce the greatest
degree of rarity, pumping out the air or infiation with
gas? A. The former method. 3. Would 1t be possible
to construct a balloon of any considerable size of thin
gheet metal (vorrugated or otherwise) that would not
collapse when the alr was exhausted? A. It would be
too heavy toascend.

(10) W. C. asks: Can an ice boat go faster
than the wind that drives it? A. Yes. See explana-
tions heretofore published by us.

(11) J.W. P.—There are several feed water
heaters in the market that are sald to remedy trouble
from sedimentary deposits.

(12) T. G.asks: What are the principles
involved in aninjector on a steam boller,andhow does
itovercomrethe pressure in the boller? A. Thesteam
enters the injectorat a high velocity, and, being con-
densed on mingling with the water, imparts 1ts momen-
tum to the latter, so that it 18 forced into the boller.

(13) W. C. A.asks: If a machine at 50 rev-

olutions per minute requires 50horse power, what power
isrequired to run 1t 100 revolutions? A. It 1s impossi-
ble to answer a question expressed in such general
terms; and in most cases the answer would have to be
determined by experiment.

(14) L. H. P. asks: How can zinc be pre-
cipitated from 1ts solution, or what 1s the simplest way
of obtaining zinc flour? I know that evaporation 1s
one way,but thattakestoolong. A. Metallic zinc has
neverbeenthrowndownfrom its solution, because of
itshighly electro-positive character, for whichproperty
it heads the list. Its value as the positive element in
galvanic batteries 1s due to this property.

(15) D. H.P. Jr. agks: What is the weight
of castiron? A. One cubic ineh of cast iron weighs at
60° Fah. about 1767 2 grains.

How are magnets made? A. You do not state what
kind of magnet isrequired. A simple way of magnet-
izing a bar consists in placing the bar onitsside and
bringing down, on one of 1t8 extremities, either of the
ends of a bar magnet. If the north end be brought
down on the steel bar, 1t must be drawn slowly along
towards the extremity of the bar which it 1s intended
shall possess south magnetic force ; this operation must
be repeated three or four times in the same direction.
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(16) N. J. R. says: I propose making an
electric machine, using a cylinderof wood covered with
tin toilfor a prime conductor, and a ball covered with
same for the negative conductor, insulating the same
by the use of common bottles. 1. How can I boreholes
through the bottoms of bottles so as to use bolts for
fastening them to the stand? A. Wet an ordinarydrill
withpetroleum or benzine; turpentine will answer, but
not 8o well; it will then bore common glass nearly as
rapidly assteel. The sand blast is now used for this
purpose. 2.What can I use to stick the tin foil to the cyl-
inder and ball, which are made of wood ? I intend driy-
ing plugs into the neeks of the bottles by which to fast.
en on the conductors and journals for glass wheel:
what kind of glue can be made to fasten these wooden
plugs to the glass bottles so that they will hold? A
Try ordinary glue. 3. Can you tell me how to make a
Leyden jar? How is the baked wood, used as a lid, ob-
tained? A. The ordinary form of the Leyden jar con-
sistsof a bottle of thin glass, with a wide neck. A
coating of tin foil 18 pasted upon both the inner and
outer surfaces, to within 3 or 4inchesof theneck. A
wire surmounted by a brass knob, and supported by a
smooth plug of dry wood, serves to convey the charge
to the inner coating, withwhichit is in contact. Any
ordinary light wood will answer ; butit must be perfect
1y dry. .

17) A. V., K.—The London Underground
Rallway tunnels are about 26 feet wide and 18 feet high.
They run under the streets in all directions. Total

length, 13 miles. The cars are operated by the heaviest
classof steam locomotives. We have not the back
vumbers.

18) J. W. D. E. agks: What is the cause
of heat in a compressed atmosphere? Isitnotowing
to the heat contained in several atmospheres being con-
densed Into the space of one, together with the heat
generated by the piston of the air pump? A. Itisdue
to the work of compression. 2. Is the amount of heat
presentinanygivennumber of compressed atmospheres
the same atallseasons? A. The temperature of com-
pression varies with the initial temperature of the alr,
3. How many compvessed atmospheres would be re-
quired to boil water? A. Air at 60° Fah., compressed
to 21 1bs. above atmospheric pressure without loss of
heat,has a temperature of about 215°.

(19) B.C. & C. ask: Whatis there thatcon
be put on polished iron that will not changethecolor,
willdry quickly,and not be too expensive, to prevent
rust? A, Usea transparentshellac varnish.

(20) A. M.C.—You cannot gain power by
the use of a machine:butyou may gain force or press-
ure at the expenditure of distance passed through by
theforce in a given time. If we understandyour sketch
rightly,youshould have the same pressure at therack
ag youapply tothelever, lessthe friction of the parts.

(21) M. & F.ask: Whatis the fastest time
everattaiped byany steamer in the United States ? Has
25 miles per hour been made? A. We have seen it
stated that the speed mentioned has been attaicedby
steamers on the Hudson River.

(22) H. M. L. asks: I have a boiler, 26 feet
longby 40 inches diameter, with two 12 inch fines. I
take steam from a drum 18 inches from back end, and it
18 very wet and the power poor. What should I gain if
Itakesteam from front end? The feed water goes In
at back end. A, We could not answer this question
without knowing further particulars. Possibly the
steam drum s notlargeenough. We advise you to con-
sult an engineer.

@3) A. B.C. agks: 1. Is not water raised in
asiphon by means of atmospheric pressure? A. Yes.
2. Can water be raised in a siphon above 34 feet? A.
No.

(24) J.E. P.says: I have a barn 100 feet
long and a.}mut 40 feet high. In the rear, within 100 feet,
risesa hill, the top of which1s half the hight of the
building. Can Iprotectthe building fromlightning by
erecting an upright pole (on tne top of thehill,higher
than thebuilding) and attaching thereto a lightning rod,
havingtherod terminate well in the ground at the base,
in cennection with a tun or two of iron buried beneath
the surface,and thereby draw the eftect rather from than
to thebuilding? A.The method you propose would not
be likely to giveyou protection. The safer way will be
to placeconductors on the building, and connect them
with the deposite of iron.

(25) J. Mcl. asks: What is the proper way
of replacing a level glass on an old stock,so that it
shall be correct? A. Place the new glass in adjustment
as nearly as possible by the eye, put the levelon a plane
surface,and bring the bubble to the center of the tube,
byralsing or lowering one end of the surface. Then
turnthelevel endforend,andif the bubblerunsaway
from the center, bring it halfway back by moving the
glass and the other half by raising or lowering one end
of the surface. Continue this operation, turning the
levelendfor end and adjusting, until the bubble will
remainin the center of the tube.

(26) T. & D. ask: Please tell us the neces-
sary thickness for boilers of 30 inches diameter, of
steel and of best iron, drilled and double riveted, to
stand with safety6001bs. hydraulic pressure. A. The
thickness of plate should be about ! of an inch, to
have the boiler just strong enough to withstand the
pressure. Using a factor of safety of 4, the thickness
should belinch,of 6,1% inches, and 8o on.

Can you give me any account of the trial of steam
boilersat Pittsburgh last year? A. See p. 97, vol. 30.

(7)) H. W.J. asks: What is a lathe dog?
A. A clamp, to make the work turn with the face
plate.

‘What bookshowshow to usea lathe ? A.* TheLathe
and {ts Uses.”

‘What kind of wood 18 used in making models for
small castings? A. nlahogany is the beast.

‘Would a small kitchen boiler, about 3 feet high, an-
swer the purpose of boiler for a small engine With a
cylinder 4 inches diameter by 6 inches stroke? A. It
would not be large enough.

‘What are students in the German colleges examined
in,foradmittanceand graduationin chemistry? A.You
should write for catalogues.

(28) E. B. Jr. agks: Can the degree of *“Mas-
ter Mechanic” or * Mechanical Engineer " .be acquired
at any school or university, or i8 it necessary to have
practical experience in the workshop, or both? A.
There are several technical schoolsin the United States
thatconfer the degree of ‘ Mechanical Engineer’ up
on their graduates.

(29) T. F. says: A friend of mine recently
contended that there 18 a gun in the United States
which weighs 100 tune, manufactured at the Fort Pitt
works, Pittsburgh; while I contend that the 81 tun gun
now incourse of construction at Woolwich willbe .the
largest in the world. We agree to abide by your de
cision. A. We think that T. F.18 right.
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