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ﬂxee :io:tl:a:nexﬂ;: : mh.;{m have suddetl;zly come

o C 0 ighted re

w‘n," Do doubt, think twice again g:g:r:e rl:gellms
comat credit is due to our brave voluntesrs and those
beemand for the thorough way in which everything
lt xgﬁdone and the country wont soon forget the
now gonse 80d valour displayed by those who are
over itl;::bered among the dead. Now that war is
2 s boves thoee in authority to punish with one
iddlete me&e out justice with the other. General
vl and others will, no doubt, be able to give
.06 suggestions to the Government as to the
v : > Permanent peace in the North-West, or the
futupe % © such an unfortunate occurrence in the

- in

METEOROLOGICAL PHENOMENA.

Toronto had s moe ‘ '

i ) t phenomenal Sunday, meteorolo-
gﬁ?;‘,?d ?"k,m& on the 7th June last’ The day
aftery of, incressing in intensity until late in the
in u)eoon, when, suddenly heavy, dark clouds appeared
of hagy wost, followed by-a steady and solid downpour

e-etones for fully five minutes.

Phenqms:o:le‘ Wwere 80 numerous and the site quite
of aoliq c';ea;_ :.Z:“Klns about one-half inch in diameter
o nef Jhowers seldom ocur in our midst and sre
hail 3p, <20Wa by report than sctually seen. The
over o foor "8 Do doubt quite local sud only extended
- Othey b 8W square miles doing damage to fruit and
with oo Thunder and lightning raged all night
“Ereeah]; m"": and ushered the next morning in dis-
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GAS AS A FUEL FOR HEATING AND COOK-
ING PURPOSES.

The general public do not seem yet to have appre-
ciated the immense advantage and convenience of gas
as a-fuel in preference to0 coal or wood, especislly
during the warm seasons.

- The prevalent notion is that gas is too expensive to
use for cooking and other purposes and that gas stoves

and other appliances make this draw-back still greater.
Now theee notions are more or less erroneous, and the

oconvenience of the household kitchen.

It should be remembered that it has now been de-
monstrated beyond a doubt that ges burners can be
suitably fitted to almost any make of ordinary cooking
stoves including even the oven, and that very many
households are getting their ordinary coal or wood

stoves go fitted that either gas, wood or ooal can be |

used at will to suit the requirements and wishes of the
owner. The great advantages of this: system are that
it is much cheaper, handier and compact while much
of the fumes go away up the chimney. -

In warm weather the system has indeed superiorily
over all others bccause cooking, ete., can be done so

quickly without raising the temperature of the room
in the alightest degree while at the same time it per-

mite the attendant to work pleasantly, and in "poht of

oleanliness, there is abeolutely Bo comparison.

Gas companies are in the habit of giving a reduction
for gas used for heating, cooking and. other purposes
and experience has proved thst for ordinary i
the cost runs from 30 cofs to 60 ots & week for families
from 3 to 12 persons, In fact it is as cheap if not
cheaper than coal or wood all other things considered.

Where gas is not available, coal-oil stoves will doabt-
lees hold their own, but where gas can be had its
immense superiority over all othér fuels csn be fully
established.

The day may not be far distant when cheaper gas.

may induce parties to sdopt it for general house-heating
purposes as well. One difficalty to the more general
sdoption of gas for heating is that the gas for illumins-
ting, is the only quality obtainable, whereas s gas for
heating use couid be manufactured at fully one-haif the

present be o ofill greater difficulty.

o ——
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BRITISH POLITICS.

Britich constitutional usages have at last compelled
Mzr, Gladstone to relinquish his hold on the Govern
ment of the Empire, and accordingly the Seals of
office have been transferred for the time being to the
Conservatives under the leadership of the Marquis of
Salisbury.

The period of time under which the new Govern-
ment niay necessarlly act is very short because a general
eleclion has to take place in November. Still some
party must keep the machinery in motion and in so

" doing be responsible to the people.

It is to be hoped that during the short time the
Conservatives have to rule they will do so wisely and
receive the support of all shades of politigs, especially
the Liberals, who have through Mr. Gladstone pledged
the necessary support on general questions.

No one will deny that the Salishury Governmen
have a difficult task in hand in as much that they are
entirely on suffrance. Although guided by high and
patriotic motives in accepting the situation during an
hour of peril bronght about by the unpopularity in
the housé of the Childer Gladstonian Budget, perhaps
it would have been better had a direct appeal been
made to the country and thus establish a permanent
Cabinet.

———————

BRITISH ARMED CRUISERS.

It appears that the Admiralty have at last decided
to buy outright the Steamship Oregon. This ship is
among the fastest afloat and was lately fitted up as
an armed cruiser,

The above shows in a small degree the latent mari-
time power of England, which can call into requisition
o fieet the epeediest and most powerful afloat, built
especially under the Government rules to suit various
requirements.

THE “STILETTO'S” SPEED.

Considerable intcrest has been directed towards the
small steam yacht Stiletto, which lately outrun the
invineible and speedy Hudson river boat,

The rema:kable coincidence is that the Stilelto was
designed by a blind man, but it must not be forgntten
that there are boats sfl.at and on the Ships now it Britain
which could leave the Stiletlo far behind in a race.

We publish a letter from Mr. A. Tsylor who claime
the discovery of a certain geometrical truth and leave
our readers to question or decide as to its originality,
because we hesitate in such a fi-ld to say off handed
whether or not Mr. Taylor is right or wrong as to his
claim,

Mr. Taylor deserves credit, however, in trying to
solve such a difficult problem as the tri-section of an
angle less than 90 © bécause as we read it, this is prac-
tically his contention. We give an illustration by
construction as we consider Mr. Taylor has not made
his points quite clear and besides has introduced use-
less and exira lettering, etc.

. R H T is the given Isoceles triangle, of which A R
is drawn at right angles to R T—the problem being to
divide the exterior angle A R H into two parts one
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of which will be double the other. Draw O H parallel
to A R and with R as centre and R O as radius equal
to the sum of three sides of the given isaceles triangle
cut H O produced in O then join R O—the line R O
will be found to fulfil the conditions stated above. .

The same construction will suffice where the base of
Isoceles is zero. .

Hoping the above will throw some light on the sab-
ject to our readers.

OUT-DOOR GAMES PLAYED UNDER ELECTRIC LIGHT.

An intere:ting and novelspectacle was witnessed by a large
and appreciative erowd lately in Torouto, viz., that of a foot-
ball match played between 9 and 16 in the evening under the
electric light. It was found by actual play that with a dozen
good arc lights suitably located round the field, everything was
nearl{ as easily dirtinguished as in broad daylight. An im-

ortant change, however, was found necessary, in that of paint-
ing the football perfectly white.

The above deviation will no donbt be found useful, because
sports, games, and matches may be played during the cool of
the evening in'the hottest seasons, and at a time when the
public generally can more conveniently attend.

The addition of a band and other musical attractions will do
much to popularize these evening out-door entertainments
under electric light, cspecially during the summer seasons.

A RAY OF LIGHT IN THE FOG.

The cost of prodnction is cheaper in England than in Ger-
many or France. The proof of thig is found in the fact that the
wages per hour are highest in En d. 1t is not necessary to
show, for itis too well kuown, tuat dairly wages are higherin
textile industries in Englaud than on the continent ; add to
this the diff-rence in worbing hours, and the superiority of the
Eoglish workman together with cheaper cost of production, is
very marked. At present the hours throughout France in tex-
tile industries are rarely, if ever, under 12 a day, while iu Ger.
many they are still longer, being 13 at Dusseldorf, 14 to 15 at
Treves and Aix 1.-Chapelle, and even 16 in Franconia—this,
too, without deductions for Sundays and holidays. A commis-
sion in France has had ' nder consideration the advisability of
shortening tha hours of labsur, but cannot recommend it be-
cause of German and Eaglish competition. Some befoggeil
writers on trade will be still more confused when they remem-
ber that the hours of labour in England are but nine a diy on
the average in these indnstries, and that the drily wages are
higher than they are in France, where the workmen ars em-
ployed at least 12 honrs a day. On the theory of pseudo-econo-
mists, of whom the United States bears a good crop, England
ought not to be able to comp:t= with France; the fact, how-
ever, is directly the reverse. England pays more wages for
fewer hours’ labour, because her labour is more valuable than
French labour, even working more hours, and becausa the Eng-
lish cost of production is lower, thereby leaving a greater share
of the produ:t to be divided among the workmen. Tae United
States census shows that wages are but 17 per cent. of the
value of the product, while materials are 63. There are com-
monly no less than seven classes of items in the cost of pro-
duotion—management, labour, taxes, materials directly used
in the pro luct, accessory materials, repairs, und interest on
capital. It seems as if it would take a century yet for s)me
people to learn that there is somathing in the cost of produc-
tiou benides lobour, and that the cost of labour is commonly
low when wages are high, and that wages are invariably high--
in the long run when the cost of production is low.

B

The smoke from the charcoal works at Klk Rapids, Mich.,
which waa formerly wasted, i8 now manufactured into chemi-
cals by being blown by immense fans into a purifi:r, from which
it eventually comes in the form of an acid that is clear as am-
ber. From the acil are produced acetate of line, aleohol, tar
and gas. Each cord of wood contains 98,000 cubic feet of
smoke ; 2,800,000 feet of smoke handled every twenty-four
bours is said to produce 12,000 pounds of acetate of lime, 200
gallons of alcohol, and twenty-five pounds of tar, -
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. THE KORTING-LIECKFELD GAS ENGINE.

Among other interesti ;
at ; interesting machinery now open for inspection
lnn:;h?:”;;.'f“‘!t“’n",l Inventions Ex‘l'lyi'bition,p:t Londor?. Eng
Bros, o?- LOPtd!ng-L!eckfeld gas engine built by Messrs. Korting
for which oudon, From the illustration on the opposite page,
o on we are indebted 10 Enginecring, it will be seen that
workingmde is of the vertical type, with one cylinder. The
oiling agndet;ﬂs are so arranged as to Le easily accessible for
skilled att, cleaning, and are so simple in constraction thet &
top, and ud'.‘;t is not reqyired. The cylinder is open at the
answers th sides being used as the working cylinder, also
charge of e purpose of a pump to draw in and comnress the
tion takes o1 aud air previous 10 its being ignited. The igai-
Point ﬂf:“ place as soon as the piston has passed the dead
1862 to bles ttgpe of engine being declired by Bsau de Rochas ie.
is placed a e most economical, Along the front of the engin2
fom the mn- auxiliary sheft to which motion is transmitted
sbaft make aln 1¢rﬂuk-shaft by means of wheel gearing ; this
e ﬂlgines on ‘{ one revolution for every two revolutions of
ifferent vy fm its ptrpose is to control the motion of the
Main fmm‘m ves, which are actuated by cams. One of ‘the
e gas anl&'es of the engine is the mixing-valve, through which
ture of perf mlr are drawn in, and by means of which 8 mix-

he pri 991ly constant proportions is always obtained.

hag bee‘x’; ;:icnp °dla_xd down by Bean de Rochus in the year 1862
and algo in ‘69::' in the old engine of Keithman, in Mfaich,
€xplosion duri o's new motor, and is briefly this—there is one
o engine ia wokinay two revolutions'nf the fly-wheel when
volutions fe w’t;.h!‘g at its full power. During these two re-
cylinder ng'"h istinct operations are performed inside the
, which may be understood from the following table :

First Revolution. Second Revolution.

Up- The gas . .
et} [ThE LR
are the motive power de-

b ldrawn in. veloped.
own - The

g, | [ pERERS

pressod. or a fresh charge.

In conge o e
POIDE it i 1enmnin of the ignition taking place at the dead
ordey tl:lal: necessary to increase the langt 3r the cylinder, in
Charge ; the shroke b be Jeft behind the piston to contuin the
the eng of ‘;; trok.? of the piston, therefore, does not reach to
A8es are exl ‘ilcﬁl"‘d?"’ and as a result only pirt of the waste
ting mix dpe led during the return stroke, the remiining part
ieckfeld ed with the next incoming charge. In the Kéoiting-
Mixtare inengine no attempt has been made to arrange the
tion of the any particular manner ; there is neither a stratifica-
e end of t%aseg nor a uniform weak charge, and the space at
o desirah) ° %y linder is no larger than is necessary to obtain
10 extra di]et(:omp’e"“on of the charge. Accordingly there is
Power of thn ion of the charge with atmospherio air, and the
their small sizel, this | therefore very great in comparison with
Decenpuet ) size ; this is a great advautage in cases where it is
o ¥ to economise space,
%hat m:::n: no: to the constructional details, and will show in
ig. ¢ Sho: ; th ey contribute to the efficiency of the engine.
and ajr and.u: e mixing-valve, together with the inlets for gas
ing to th e manner in which the gases combine before
Pacses fipgg the cylinder. The gas, as it comes from the main,
time by 4 rough the valve d, which is opened at the proper
to r"g"latec:}?! on the motion shaft. This valve is also u
of explosions : speed of the engine by diminishing the pumber
at its ful] us ; thus supposiog that the engine is Dot working
throug), tl?o::r’ the governor balls will be raised, and, actin
orce the ro‘:l 1l-crank shown at the top of the en raving, Wi
erodf o d" which is pivoted on the valve spindle away from
Cam 'nd,thn » the connection being thus broken betweer the
engine recopers ¢ vulve d, the latter will remain close until the
d'"i:x the il\::rlvt:l,no"n‘l speed, and no explosion will occur
e
the s]u?g’ :‘:.“ free passage into the mixing-valve through
is is opene dmh are made in the movable part of the valve,
Makes itg first Ly the partial vacuum caused when the piston
£33 portg,’ .E.hup-_atrok,, and immediately uncovers the small
. The air ports, marked a in the engraving, sre also

. Opened
lﬁ? at the samo moment. The chief thing to be noticed in

8 val
alve is that, whatever be the extent of its opening, the

- Quantit v
sT1ities of gas and air drawn in are always in the same re-

]luve
in th PBroportion to each other, so that the ultimate mixture

Rk
- cylinder never varies, The mixed charge is now drawn
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along the passage into which the end of the igniter prot
aqd from there the greater part passes in%o thepcyl\i':g::’
mingling with the waste gases which remain from the last ex-
plosion, while a small proportion is retained in the passsgs
A back-pressure valve, placed immediately under the igniter.
intervenes Yetween the two, and closes as soon as the pistol;
hasfinished the first up-stroke, The down-stroke is now com-
menced, and the cl\.arge. is compressed to from two to three
atmospheres. The iguition then takes place, the arrangement
by which this in effected being a peculiar featnre of Mr. Kor-
ting’s engine, whigh we will now proceed to describe with the
pel of Figs. 5and §; ais the body of the casting, having in
itg lower end a movable hollow ram, bored with ho'es imme.
diately above the conical valve d, and in its upper part a solid
ram ot plunger to which motion is imparted from a ¢1m on the
avxiliary shaft. While the com ression is going on the upper
ram m is pressed down on the varve seat ¢, and closes the com-
munication between the outside flame and the inside of the
cylinder, as shown in Fig, 5. Assoon as the charge is suffi.
ciently compressed, the upper ram is suddenly lifted, and the
ressure on the lower end of the loose ram % forces it up against
its seat d, again preventing any escape of the charge except
through the extremely fine hole at the bottom of the hollow
cone, which allows only s very small quantity to puss ; the
explosive mixture coming through this finds its way to the
ontside flame, as shown in Fig. 4, where it ignites, and the
flame retires at once into the cone. The ignition cannot be
communicated. to the charge through the small hole, owing to
the great velocity of the gases issuing therefrom, but the flame
continues to burn at that part of the cone where the gradually.
decreased velocity allo#s the combustion to take place. When
the piston has reached the dead point and it is desired to effect
the explosion, the upper ram m 1 forced down upon its seat,
and the lower 1am £ lalls about 1-10th inch (see Fig. 5), allow-
ing the flame contained in the hollow cone to ignite the
charge, the communication between the two being made by the
small holes at d, already referred to, through which the flame
passes aloog the channel v into the cylinder. The compressed
charge is therefore ignited, and the piston is driven upward ;
on its return part of the waste gases are expelled, the exhaust-
valve through which they are lowed to e:cape heing opened
at the proper time by & cam on the motion shaft. A certain
he waste gases are retained in the cylinder, as

proportion of &
already stated, to mix with the next incoming charge.—Mech.

e o P

THE WHEELOCK ENGINE.

of Dukenfield, near M: nches.
izoutal noa-condensing eagino
ansion gear, invented by AMr.
ass., and of which they are the
engine, which is of excallent

Messrs, D. Adamson and Co.,
tey, are the exhibitors of a hor
fitted with the Wheelock ‘ex
Jorome Wheelock, Woraester,
makers in this country. This
design, is shown by the engravings which we illustrate ; it has
a cylinder 16 in, in diameter and 8 feet stroke. The special
features of the Wheelock gear are shown by separate views o
the cylinder (Figs. 4 and 5). From these viewsit will be sren
that the steam passages are at the bottom of the cylinder, so
as to insure thorough drainage of the latter. the pisiages ‘at
each end of the cylinder leading to & bored chamber fitted
with & partially rotating valve. This valve acts like an
ordinary slide valve, placing the cylinder passige in commuai-
cation with either the steam or exhaust. Between the two
main valve chambers is a central steam chamber with which
i steam from

the steam pipe commaunicate
this chamber to either of the valve chambers being coutroliel

Ly the cut-off vilves shown. These cut-off valves, it may ba
noticed, have their faces hollow out, so that when moved from
their shut position the steam can pass them in two ways. This
arrangement enables the cut-off valzes to give the requisite
amount of opening with & very small movement. It will be
noticed that no steam can leak iuto the exhaust from the

stesm chamber without passing both the cut-off and main

valves.
Both the main and cut-off valves sre keyed on hardened
steel epindles, which support them, and which, on the driving
ground to a steam-tight fit in

ends, are fitted with steel bushes
oss on each valve chamber cover. The inuer end of

the long b \
each bush and a collar on the valve spindle against which it
No packiog is used, s steam-

abuts are also carefally ground. : ‘
tight, and, at the same time, practically friotioniess, joint
being obtained by the use of the bushes just described. As
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THE KORTING-LIECKFELD GAS ENGINE.
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% Fig: 1.—Front Elevation and Section. ~ Fig. 2—Side Elevation and Section.

,,,,,
‘‘‘‘‘

Fig. 3~ Gas-Valve.

Fig. 4.—Mixing-Yalve. : ' Figs. S and 6.—Igniting Arrangement.
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the other end of each valve chamber the cover is fitted with a
cover havirg a +piudle projecting into the end of the valve,
which is bored and bushed with hardened steel to receive it.
In this way the valves are practically carried on trununions, the
contact between cach valve and its face being only just suffi-
cient to ivsure tightness. To enable the pressure of each
valve on its face to be adjusted, the valvesare made very slight-
ly taper, so that they can be adjusted endways. Valve made
in this way have proved most durable in practice, the spindles
and bushes remnaining quite steam-ti_ht atter many years’ use.
At Messrs. Adamson’s own works valves thus fitted have been
in use over six years, working with 90 1b. steam, and are still
perfectly tight.

The manner in which the valves are actuated will be under-
stood on reference to Figs. 4 and 5. From these it will be
seen that cach main valve spindle has keyed upon it a lever,
and these Jevers are coupled tq the vccentric rod, which gives

. to the main valves a motion corresponding to that of an
ordinary slide valve. To each main valve spindle is jointed a
stirrup link provided on its undeiside with a hardened steel
catch which engages a corresponding hardened block on the
end of the vertical arm of a bell-crank lever keyed on the cor-
responding cut-off valve spindle, The horizontal arm of the
bell-crank just mentioned is couyled to a spring which tends
always to Eull the cat-off valve into its shut position. By
means of the stirrup link and catch above mentioned, the cut.
off valve is pulled open by the movement of the corresponding
main valve lever, this movement continuing until by the action
of a cam controlled by the governor the catch is disengaged
and the cut-off valve closed by the action of the spring. The
work thrown upon the governor by this gear is very light and
the gear is very sensitive, giving a most efficient eontrol of 'the
engine. The governor is of a high-speed pattern. Altogether
the engine is a most interesting one. We may mention that
Messrs. D. Adamson and Co, have lately completed six pairs of
compound engines of this type for the new works of the Sugar
Manufacturing Company at Kilbowie, near Glasgow.—Eng.

——— -

MR. TAYLOR'S EXPLANATION.
To THE EDITOR OF THE ‘CANADIAN MAGAZINE.

Sin: The undersigned claims.the discovery of the following
truth, viz: If one cf the legs of an isocelese triangle be at
right angles 10 a given straight line, thut the linear measurs
of the sides of said triangle is the length of the trisecting line
which d.vides the angular diffsrence between the vertical
angle and the right angle.

The outer end of the aid trisecting line must be raised to
the same altitude as the intervening luwer limb of the isocelese
triangle ; then the angle on one side uf this trisecticg line
will be double the adjacent angle on the other side of it.

‘The constrnction: Let A,R,T, be a right angle; and
triangle A R H any part of that angle ; draw U T parallel to
AR; make HR equal t» TR; join HT; RTH is an
isocelese triangle. Draw H Y psrallel to A R. Theline RO
divides the roquired angle A R H into two parts, one of
which is double of the other, for the line O R is within the
aogle, and its length is equal to HR, plus RT, plus TH ;
and O touches the parallel H Y.

The construction and demonstration is analogus to that
employed in proof of the trisection of a right angle. Similarly
any angle of a triangle may be quinquisected. The bass of
the isocelese triangle, associated with the trisection of a right
angle, is zero. All lesser angles are similarly trisected, but
with this difference, viz : they are allocated with an adjacent
isocelese triangle, having a positive base.

ARTHUR McN. TAYLOR.
Fredericton, May 28, 1886.

tmmpre - P csemsan.

IRON MAKES WAY FOR STEEL,

Few people not actaally engaged in the metal trude are aware

| of the wonderful strides made by steel in recent years. In fact

steel is wholly taking the place of wrought iron. Steel is

simply a mixture of iron and carbon, the quantity of carbon

ranging from .25 to .20 per cent. of the mass. It is not only

stronger and, for almost every purpose, better than wrought
iron, but it is cheaper.
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Its firat victory over wrought iron was ubtained in Eagland,
where steel rails for railroais were found to be much better
than iron in several ways. They did not wear away so rapidly
under the wheels, and they were able to stand a greater strain.
The first Bessemer steel plant in this ccuntry wais started in
1867. Its product was used for making rails, and the total
amount for that year 3,000 tons. For a number of years the
Bessemer steel was almost wholly devoted to that purpose, the
high price at which it was sold making it unprofitable for
other nse3 to which wrought iron wasput. Steel rails brought
8160 a tonin 1867, but after the panic of 1873 prices came
down, and in 1875 the rails bronght $75. The hard times of
1879 lowered the price, in spite of combinationsamong owoers,
and in 1883 steel rails sold for $§40a ton. Siunce that 1ime the
price has fallen steadily, and s recent price list puts the prics
of rails at $29, and of stesl slabs, ready to be rolled or forged
into any shape, at $28 per ton.

The result of these low prices is that bridges are no longer
made of iron.  Steel beams have taken the place of iron in the
fireproof buildings. Steel ships are built instead of iron ships.
Steel boilers replace iron boilers. Steel rifles replace the old
cast iron cannon. Wherever tensile strength is required, steel
is msed. A'though noiron rails are made now, there are still
a few old iron rails in use. As fast as worn out they are re.
placed by steel rails. L

The use of steel in beams and girders for houses and bridges
was a natural sequence of their use in railroad tracks. But
the use of this stsel has not been confined to railroads and
steamsnips. The big tin plate factories in Wales began to
experiment with steel instead of iron about two years ago. Tin
plate contains about 93 per cent. of iron and 7 of pure tin. The
steel plate was found to be cheaper, and the articles made of
steel tin plate were superior. For making tin dishes without
seams or soldered joints, the Siemens Erocess steel plate is not
only superior, but is about the only kind that can stand the
spiuning process. This country now imports 240,000 tons of
tin plate annually, and it is all made of steel plate with a tin
coating. .

Ons field in which steel has not yet wholly displaced iron is
in the manufacture of nails. The plates from which nails are
cat can be rolled from steel ingots as easily as from puddled
iron, but the steel plate is harder to cut and the cutters cha'rge
a little more for the work. The plants engaged in making
steel nails are limited in number, and che price of steel nails
is higher than that of iron, The steel nail issmoother, strong-
er aud handsomer, and has made its way ia spite of the higher
price, bat the difference in price is rapidly dwelling, and will
not douht, soon disappear altogether. In November, 1834,
the Wheeling manufacturers charged thirty cents and the Troy
men twenty-five centaa keg more for the steel nails. Quota.
tions during the last of February this year were $2.10 per keg
for steel nails and $3 for iron. The profit to the manufasturer
of the steel nails is much greater on account of the smaller
cost of the plates, and the only thing that prevents the iron
nail-makers from using steel plates entirely is that it takes
motey to change the plant, and alter the great depression of
the past two years, nroney is not over abundaut among iron
manufacturers in any branch of the trade.

A curious outgrowth ef this improvement in the manufact-
nre of nails is the action taken by the trades uanions in the
West at the instigation of the puddlers. By the old puldling
process of making iron plates for neils, the pig iron was welted
mass with long rods until the impurities were burned out and
the iron became pasty instead of liquid. By the new process
the melted pig iron, in a big pear-shaped kettle, is subjected
to a powerful blast of air, which is forced up through it from
the bottom, until the impurities are buraed out. Then another
small amount of melted pig iron is pouved in and the mixture
is ready to be cast into ingots. By the old process twenty
skilled men could turn out fifteen tons of nail platein a 5iay,
while by the new process four common laborers and one skilled
mechanic can turn out from 150 to 250 tous in & day. Natur-
ally the puddlers must lose their oocupation. They have in-
duced the Contractors’ and Master Carpenters’ Association of .
Whealing to boycott the steel nails, and all uniou builders will
be asked to boycott them also.—New York Sun.

——————

Taug United States has 17,000 deutists, who use a ton of
gold and five tons of other metals aud make 4,000,000 artificial
teeth annually. Ooly one American in eighty is found to have

riect teeth, and one-thirl of the prpulation make iore or

ess use of the artificial produet. ) ’
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BERNAY'S STEAM PUMP. cylinders simultaneously. The latter arrangement is the one
Mr. Joseph Bern fN . . adoPted, as it provides for the easy balancing of the parts, the
ing in the {’Vtst A ays, of Newgate street, London, is exhibit- | motion " one crank and piston being coutrary to that of the
ibition, Gr x![mrxe of the International Inventions Ex- | other, and thus tending t) reduce vibration. There is no lap
which wili b‘;“l“‘ .» two steam pumps of novel design, one of | on the valves, only a little cover, the steam entering until the
use of a conn 8 t.°"“ under steam. The novelty consists 1n the | termination of the stroke in both cylinders, and flowing direct
the crank) w'c ing-rod of a length equal only to the radins of | from the smaller to the larger without the interverition of &
one ond of th "m“l‘fed that it passes from above the crank at | receiver. The reversing valves are exactly ulike, and but for
whilst maint o stroke to Lkelow the crauk at the other end, | constructive reasons might equally as well be in one, They -
to the crank m:fvﬁg at every point its proper relative position | are stat’onary except at the moment when the engine is being
revolation of th ehrod thereby turns completely over foreac reversed, when they are moved simultaneously by a lever and
e crank at gs aft, and, adding its own length to that of | a rock shatt. The steam enters first one of the reversing
four tim. e:ﬁ en(;l. of the stroke, couses the piston travel to | valves, then flows past or through it into the distributiog valve
Il side m..e? he radius of the crank, instead of twice only. | of the bigh-pressure cylinder. ~ After doing its work there it
ispensed with. 'L"."‘ded- and the use of cro-shead guides is | returns through the diatributing valve to the second reversing
ed from we 'T‘}', ile at the same time the glands are protect- | valve, and thence to the low-pressure cylinder. When the’
i3 u ram u”' Ne smaller of the twy pumps at the exhibition | valves are iw the positions shown, steam entering at the branch
eter, mp T (No. 1), having a steam cylinder 98 in. in dia- | D has access to the centrs of the valve Ri, Fig, 2. aud thence
iVeri;, a':lsom. in diameter, with a stioke of 3 in, and de= | by the passace Mt to the centre of the valve St by which it is
oar gTh hrev_olutwns per minute aboui 180 gallons per | alternately delivered to either end of the high-pressure cylinder.
. e other is a double-acting pump with a stean aylin- linder escapes past the end of the valve

der 6 ip. in di The exhaust from the cy
er 6 in. in diameter, a water cylinder 4} in. in diameter,and | into the casing, i
rough the passage L (Figs. 2 and 4). Itis

and gains access to the valve casing of the
er th

& stroke of 9 in. The cyli . L Py
h . cylinder is lined with gun-metal, and | other ¢ lind
de;ig};na‘};s are bushed with the same metal ; this pump will dgliurgd to the cylinder by the valve 83, acting like au'ordin-
Days ha an average speed 4800 gallons per hour, Mr. Ber- | ary slide valve, and when exhausted it passes from the cavity
Patent ugmnted an exclusive license for'the making ofihis | of that valve, through the passage M into the cavity of the
ord M‘; mﬁ; to Messrs. T. Larmuth & C., engineers, of Sal- | reversing valve and thence by the branch E into the air or the
en' vor uc es}er, and thg various details of construction have | condenser, as the case may be. Under these couditions the
Pump is{ carefully comsidered. Every working part of the | eccentric follows thecrank, but if the reversing valve be moved
A gsnenlvnew and essy of access. . : downward until the steawn entering at the branch D blows inte
commnieaabperspecnvq view of the second pump is given, ac- | the casing instead of into the cavity of the valve, then the
mens of th y four detail views explanatory of the arrange- direction of otion is changed anud the eccentric goes in advance
trate the e crank and connecting-rod. Figs. 1 and 2 illus- | of the crank as usasl. The high-pressure valve then distributes
and 4 aamlllngement shown in the large engraving, and Figs. | the steam by it8 ends and receives the exhsust in its cavity,
Prehend “°]" er arrangement which is slightly easier to com- | while the low-pressure valve operates in the opposite manuer.
stroke, aad 1;1 Fig. 3 the C{mmp ram is shown at the end of its | For work in which it is necessary that the cranks shonld be at
one un»mg the crank and counecting-rod stand in & line with | right sngles, Mr. Duncan proposes to employ two tandem
stroke me&r. In Fig. 4 the piston has me.de one quarter of its | engines, each controlled in the manner we have been des-
come fnt a tail.piece formed on the connecting-rod, has | cribing.
tail.pie 0 gear with a pair of toggles on the framisg. This
o oty :ﬁ and the toggles run together like wheel gearing uatil
attaing the is nearly accomplished, when the connecting-rod .
Opposite e position of Fig. 8, and then goes into gear with the Mr. John Thom, of 8, Storey-square, Barrow-in-Furness, is
o F toggles. the exhibitor of his ** economical ”* slide valve, which we had
eccenmgl'b ll and 2 the connected rod is formed jn one with 8n | occasion to notice a few months sgo in connection with the
el ¢ block. The block is madein halves, and is fitted in | engines of the s.s. County of Salop, and engravings of which
There :P' to which the piston and pump rods are connected. | we reproduce 199. From the views there given, which show
toggle re two tail pieces, one at each side, and these gear into | the valve in six successive positions during one stroke of the
s as already described, and cause the eccentric blok to iston, it will be seen that the valve is of the Trick, or Allen
h its back for affording a double

Totate )
:t;:i:? the strap and around the crank-pin at the same time. | type, having a passage throug
ston moves accurately in accordance with the true law of | admission of the steam, the openings of this passage, however,

the ¢ ?
e ““ versed sine,” both on the in and out stroke ; it there- | being so placed that duringa cevtain part of the stroke of the

o >
t ?‘lti:slaches the cylinder ends at greatly reduced speed, and | valve the passage through its back form a communication from
" e valve can be set alike for Loth ends. . one end of the cylinder to the other, thus enabling s certain
Places vl:llllmpu take up very little space, and can be fized in | amount of steam to yiass from the pressurs side to the exhaust
re mag, ere other flywheel pumps would be impo:sible. They | side of the piston. Thus, if the various views be examined, it
Zny, o in all sizes, and can be adapted for any purposé-— ‘will be seen that in the fourth position shown—the piston
, being then nﬁproaching the bottom of its stroke—the valve is
‘g0 situated that steam from the upper end of the cylinder can
along the valve pas-age to the underside of the piston,

DUNCAN'S COMPOUND LAUNCH ENGINE. /| thus filling the lower steam ports with steam of the pressure
then existing at the upper end of the cylinder, and incressing

Mesars, Du .
ncan Brothers, of Queen Viotoris Street, ECo | oo 0o ihioning at the lower end. This action is perticalarly

€xhibit a couple of i i
lau with the
w{:;lnme vslvg gear, mEci'h:’ﬁﬂ?.t‘:fmggng“::sin: fitt usefal in the case of the low-pressure cylinder where, when
- Mthe arrangement of reversing valve designed snd patented working with & good vacuum, the pressure of the steam
Mr. Robert Duncan, of the firm of Messrs, Ross& Duncett ordinarily available for cushioning 18 but aboat 2} 1b. absolute
hitefield Works, Gl:mgow “Of these latter engines we give per square inch, and when in_ consequence it is sometimes
'et,‘ll views showing the arr;ugement of the reversing valve to necessary to give great lead to the low pressure valve in order
l"’h we have referred. In our illustrations, Fig. 1 {5 averti- | % get sufficient counter-pressure ugainst the piston at the end
Sal section through both cylinders and dist ii;nting. valves, Fig. of the stroke to secure smooth working. In Mr. Them's arraogs-
z ] ho‘rizontal section shoxzin both th mt;istl'ibu%ing and the ment, on the other hand, this necessary cushioning is obtained
~vetsing valves, Fig. 3 a vergcal sectio: throngh both valves, by the transference of steam which would otherwise be Smd
. lg. 8 a vertical section through both valves g; one cylinder, into the condenser, and s material saving is thus effected. In
.;! Fig. 4 a similar view throg b both reversing valves. The | Will be seen from the views, that the face on the cylinder is
Wfi‘hm 18 distributed by piston v%lves 81 S» working in_casings double-ported, the ports next the exhaust opening being used
ang thores.all rocnd them, so that the valves are in equilibrium for exhausting only, and being smaller than the outer ports,
of there is no unnecessa'ry atrain thrown upon the eccentric, which are enlarged to give the fall edvantage of the steam
' w ‘.”“c_h there is but one.” The ecceutric n}:l bas s crosshe entering through the on the back of the valve. Mr.
o ich is connected to both "1:8 rods, and imparts equal and Thom's slide valve has now been applied” to & number of
Amilar motions to each. To render this os.il-ll: it is Decessary steamers, in some caces §0 both high and low-pressure c{}:“dm _
; P and we are informed with very satisfactory results, both as }

that the cra : A
nks of the two cylinders should be either together or regards saving steam an d producing smooth Yanuing.

“ [}
<U8rated by 180 deg., as stoam will be Sdmitted to both

TaoM's SLIDE VALVE.

B < e
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THE CONDENSATION OF GASES ON GLASS.

It is well known to those who endeavor to obtain in glass
vessels the very perfect vacuum first arrived at by Crookes,
that the operation of exhausting by the mercury pump is
n.uch facilitated by heating the tubes of the pump and the
glass vessel to a high temperature. The difficulty of removing
the film of air and moistare adhering to glass tubes is also
well known to makers of barometers and thermometers.
When in exbavsting by the Sprengel pump the vacuum is
gauged by a millimeter or balf a millimeter of mercury, the

rops of mercury falling in the tube of the pump produce a
loud, sharp, hammering sound, and sometimes break the tube.
If the tube be now heated, however, by a Bunsen flame, this
bammering ceases, and on cloze inspection of the fall tutes,
air is seen to be carried down in them. This air is liberated
from the glass walls of the tube by the heating. The deposi-
tion of thin films ot moisture on glass iusulating-rods is also
well known. Professor Quincke gnds their thickness to be
comparable with 5 3+ 105 em. Mr. J. T. Bottomley, an
Englizh investigator, has recently made some experiments on
this sulject, his object being to measure the quantity of gas
condensed on the surface of glass. The glass employed con-
sisted of fine glass thread—some of it made from flint-glass
rods, the rest of flint-glass tubes., According to his results,
communicated to the British Royal Society, Mr. Bottomley
found that 8.24 per cent. of the gas deposited on the glass fiber
was carbonic acid gas, and 24.8 per cent. of oxygen. The
residue, 75.2 per cent., was mainly, if not wholly, nitrogen.
The total quantity of gas collected was calculated to be at
15° C., and 760 mm. pressure, .45 c. cm., and the glass surface
of condensation to be 1248 tq. cm., or equal to that of a
square 38 cm. in the side.—Ez.

RESISTANCE OF WIRES ON COILING,

An interesting serfes of experiments bas recently been made
by Mr. J. Hopps, of the Indian Engineering College, Cooper's
Hill, England, and his results will ﬁe published shortly in the
‘¢ Proceedings * of the British Physical Society. We may atate,
however, that Mr. Hopps experimented with wires of various
metals, and emplayed an ingenious testing machine, recently
exhibited to the Physical Society. Observers have found that
coiling iron wire d’;creaqed its resistance, and uncoiling it in-
creased its resistance. Mr. Hopps, however, finds that with soft
iron wire, during the first few operations of coiling and uncoil-
ing, the coiling is accompanied by a degres of resistance, and
uncoiling by an increase. Tho same holds for wires of copper,
German silver, lead, aluminium and magnesium. With zin>
an increase of resistance attends coiling and uncoiling, but the
increase for coiling is only from § to s'lo of what it is on un-
coiling. It will be remembered that, during the Paris Elec.
trical Exhibition of 1881, M. Violle suggested as a standard
the light radiated by a square centimeter of platinum at the
fusing point, or, in other words, at its point of solidification,
The congress which then sat recommended the Carcel lamp, of
the Dumans and Regnault type, as a secondary standard, and
the International Conference has now definitely adopted the
Violle light as the premary standard.—Ex.

——— OO e
EFFECT OF LOW PRICES.

The three-cornered fight among wages, prsces and interest
(l;mﬁt’), has an excellent illusiration in the iron industry.

rices return to the manufacturer and his workmen the equi-
valenu of the product, and, after paying out of this the other
itcms of the cost of production, interest and weges (and a small
amount for management), must divide the rest. Late years
have demonstntetf the diminution of interest through price
reduction, and that wages are at times sutject to loss through
the.same decrease of returns. Capital would show the loss upon
labour, and labour upon capital, and sometimes they are com-
| pelled to divide the loss ; but, in any event nesrly all the
i strikes have this origin. In 1881, when $5.5¢ was fixed at
the rate for puddling, bar iron sold for $56 and pig iron at
$25 per ton ; now the same bar iron sells at $40.32, a decline

of 28 per cent., and the same pig iron at §18, a decline of 28
| per cent. The falling price has cut down the value of the pro-
duct, and hence the amount to be divided as interest and
wages. Manufacturers say that wages must go down and, the
workmen not agreeing, 53,000 of them were lately out of work
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‘sized at sea they form most dangerons wrecks, and at night are

smoothened. —New York Tribune.

-must sell at a great sacrifice in order to tempt a purchaser.

and iron furnaces worth willions of dollars were doing nothing, .
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QUICK CAPITAL.

One of the savings that mcdern business has developed is
the quick turning over of capital. An “active” capital of
$500 that is turned over twice a year, is just as serviceable as
a capital of §1,000 in the same business turued over but once a
year. The saving isin the amount of interest, which, in the
former case, is just half what it is in the latter. The fast mail
train recently puton the Pennsylvania railroad, so shortens the
time between New York and St. Louis thit the hankers and
merchants of the latter city will save about $60,000 a year in
interest on remittances. Under the new arrangement the re-
mittances wiil paes through the Clearing House at New York.
the day of their arrival instead of on the following day, as
before, and one day’s interest upon about a million of dgllars
is saved to St. Louis business men. ,

———

SOUTHERN PINE.

The supply of southern pine seems exhanstless. A large fleet
of schooners and other craft is devoted exclusively to its trans- |
portation from Virginia, North and South Carolinas, Georgia ||
and Florida. The latter state is renowned for the long boards
that are cut from itstrees. Georgia owns the standard of qual-
ity. Trees from which the pitch has been partly removed in
the manufacture of turpentine, turn out lighter wood, but suck
cuttings have not the wearing merit of sawings from virgin
trees. Since the war, owing to better railroad facilities, large
tracts of new forests have been opened to commerce. Europe,
especially England, is a large buyer of this wood. Its excellence
in railroad work on account of toughness and comparative
lightness. is becoming recognized abroad as well as in this
country. When yellow pine vessels become dismasted or cap-

an especial terror to navigators. Their buoyant cargoes pre-
vent them from sinking. Several abandoned schooners have
been known to drift about the ocean from six to eighteen
months. In ship work the durability of this pine has been
long acknowledged, but it is only within a few years that its
usefulness for house purposes have been appreciated. In for-
mer times it was tedious stoff to work by hand, but its tough-
ness is now overcome by improved tools and steam dressing,
and the increased call for hard pine wainscotings and cellings
that has attended the active building operations of late, has
been readily supplied. No wooden flooring that is used
bare is superior to parrow strips of seasoned Georgia yellow
pine, A well-laid surface of the wood improves with age and
friction, its resinous quality hardens and forms for it a sort of
uatural varnish.  Art, too, has recently touched this sturdy old
timber. Thin dcor panels are sawed out of planks containing
thick deposits of rosin. When these panels are placed in
doors that the sun can strike, the effect produced is « rich, red
wine color, showing inside of the room, There is a process of
artificially seasoning pine. There is also one of steaming it, so
thet the rosin will show uniformly in the board, but the na-
turally veined surfuces are handsome enough when properly

THE INERTIA OF CAPITAL.

In some books on political economy the removal of car.ital
from one employment to another is spoken of lightly, as if it
were au easy process. No delusion can be greater. Such
changes can, of course be made in some kinds of business
without very seriousloss. A banker, whose fixed plant consists
of a few chairs and tables, may, if he has been prudent, wind
up his affuirs and invest his copital elsewhere, but a manufac-
turer or farmer, with money sunk in all sorty of ways, cannot
sell his plant without heavy loss, except in very particular
times nndp under extraordinary cicumstances. The times when
he could so sell are prosperous times, when he would not desire
to abondon his occupation and find another. The times when
he wishes to retire would be the very times when others besides
himself are sutfering from reduced profits, and when few would
be disposed to enter on such a business, 8o, if he sells, he

Rather than do this he will continue his business, at the risk
of no profit, or at & loss.— The Contemporary Review.




duly, 1085.) AND THE INDUSTRIAL ARTS. 208

- closet and signal-lamp room on the other, and the remainder |
BTEAM YACHT MAGNOLIA. of the space i8 devoted to the crew and contains six pipe-iron

shThe steam yacht Magnolia was built in 1883 by the Herre- | bunks which tura up if required. .
UOE Manufacturing Company, of Bristol, Rhode Island, The hull has very little ded 1ise amidships. principally for
) -8.A., for her present owner, Mr. Fiirman Rogers, of Phila- | the purpcas of giving wide floors inside, and also because an |
irlphm and Newport. She was expressly designed for crute- enterprising navigator 1n these shallow waters may sometimes
og along the Atlantic coast and about Florids, and is inter- | get aground with » falling tide, au accident which would be
:‘““ as being quite a different type of steam yacht from that | very dangerous with & sharp-Booved vessel, but of no great
. ltual y built. From Newport, Rhode Island, to the mouth of | importance with & it one. !
; ;3 8t. John's River, Florida, there is an almost uninterropted The boilers are of the lltes_t_Herrelboﬂ’ ty‘}:e, a coil made of
o and passage along the coast of about 1,200 miles, saitable | strong iron pipe in straight pieces connecte by return bends
vor steamers of draught not excceding 4 ft. or 5 ft., which for | just like stoam-heating radistors. There ae six flats of this
s“iety of scenery and climate is unequalled in the United ipe over the ﬁre,.tho water entering at the top and pascing
tates. Through Long Island Sound, with its varied an through in a continuous flow to the bettom of the boiler. This
:llmerous harbours, to New York, thence through the Dela- | kind of boiler can be made of any form to suit the space at
h are and Raritan Canal to the Delaware River, again by can disposal, and is therefore ver, economical of space. There are
io the hgad of Chesapeake Bay, which in itself with its many | two.se rate boilers inclosed in one cass, qith one smoke stack.
(;‘“',estlng rivers, isa cruising ground of months, then throngh | The boilers are 80 low that nothing projects above the deck
arrituck, Albemarle, Pawplico, and Core Sounds to Beaufort, | but the stack.
Wix('}" is all through smooth water with naumerous ‘harbours, “The engines are of the well-known Herreshoff type, com-
ich a vessel of ’iight draught ean make at ghort intervals. | pound condensing, 6 in. and 104 in. by 10in., exhausting into
tv:zn;rB:gufort to Charleston, 8.C., is outside 240 miles, 'il‘n copper ;:onden”ﬂ laid outside on the garboard strake close to
ree intermediate harbours, From Charleston to the | the keel. . .
?t. John’s River is all inside through narrow passages behind The ordinary speed of the gwht is ten statute miles per hour
ine ea islands and across the estuaries of the rivers flowing | with %0 Ib. of steam and 250 turns per minute. Scrows 38 ft.
Bto the Atlantic. Tiie route can be varied by running oot of | diameter, 50 in. pitch. With 8 forced dranght she has done
i"‘y of these estuaries, and into another, if the weather outside | 11.4 statute miles with 80 Ib. of steam snd 820 turns. Het fall
8 sufficiently tempting. This kind of cruising called for 8 | bow is of course prejudicial to her speed, but it makes her very
amu: which should have light draught, seaworthy ualities, | dry forward, as she rises over the seas instead of plunging into
bg;i, dthe maximum sccommodation for s long residence on | them, an jmportant quality in & boat in which the owner's end
. is forward.

The yacht here described has fulfilled the conditions so well | The N aaqmption of coal is between 175 Ib. and 205 Ib. per
fo“ the owner, who was familiar with these waters, and, there- | hour, about 2 1b. per indicated horse-power, and she can ca
N re, knew exactly what was required, would not, in designi from ten to sixteen tons, derndmg nson how it is stowed.
cn:;l;er vessel for the same purpose, make &ny essential | Six tons can be put in esch bunker and the rest forward in

3. ve.

As the Great Lakes end the St. Lawrence River also form & r“.z;thnoite coal is used, 20001b. to the ton. Upon one ocea-
delightful summer cruising ground, snd the locks of the Erie | sion & practical test showed the consumption-of ‘coal to be a8
bannl, through which this region is reached, measure 100 feet | follows: Ten tons lasted 17 days, during which the yacht
b’ 18 feet, the length of the yacht was fixed at 99 feet, andher | steamed 483 miles in 60% hours, and laid with banked fires for
cll'eadth at 174 feet. A draft of 4 ft., a flat floor end 63 ft. | 847} houts. The steaming was, at s number of times, and

ear head.room in the cabin, with a flush deck fore and aft, | mostly on & narrow and crooked river, not at the best .
"%‘:d lher other dimensions. ' The two cosl bu‘;kﬂ: mlof ku“ same si:;. .gthg:lg:i the raw.

'he light draught made twi and in long | ing doesnot make them "o0 s0 owing to it showing & sma
Cruises in ong.of.ﬁ,e.w.y ,etg;;:x‘:;: ;e?;::{' advantage in mﬁnﬂ, through which a car runs from the galley to the cabin,
cavxng two entirely separate boilers, engines, and screws, 88 avoiding the which exists in most small steam yachts
G of an accident to one of them the atheris N ailable to pro- | of having to carry dishes e7e” the deck. = .

uce at lesst one-half the speed that both would give. Tha yacht is schooner rigged, with » staysail, and sails very
owneo drawings show the arrangement of the interior. The | fairly, making shout #ix knots with & fresh beam wind, and
Wher's part of the boat is forward, the crew space sft. lying within five points of her course when beating to wind-
;Peed was not any object, the lines "of the hull are falls both | ward. . Her foot of keel, through the whole of her length, en.
ore and aft, giving large room clear up into the bow, and, the | ables her to lie up closer to the wind than was anticipated.
Power being small, very little room is occupied by the engines The fiush deck is surrounded by & mahogany rail and rope
and boilers, and being light they can be p aft of the centre petting. The pilot-house i8 of mahogany and plate-glass, and
of the boat without affecting her trim. gerves as & deck-house. It can be taken down to under
. The frumes of the yachit are 8 in. by 3 in. white oak, stesmod | the bridges of the Erie Canal, for which .pnr{xwe er masts
t;:d bent. The planking is yellow pine 2§ in- to the turn of | would of course be nns_hlpped. ‘Communication between the
w]fgé); Ige, diminishing to 1§ in. at thé top. The decfl x‘: ﬂol:k- pilot-ho;uh and th:. engt\l::c-‘::m:;x1 .u b t,l’:“]:'v ::‘ n.tl:::gu&m
y pine. T conneeted by . arran, that ing the handlés o U]
angiug knqes.he deck beams and frames are ro “Go gﬂ%Qld," 5?' or full '!’g‘go‘.;”;'dinlm“ it'hd‘l ntoat::hl' .t;. !
ere are three water-tight i one 10} ft. from hing them astern means rn,” the indica o
he bow, one fore unc‘l"e ;::;s:lftt lort?:h‘:uel:}:i?::’oom. g g:;ino-room following them. The two handles can be move
aney Mmencing at the bow, the fore peak gives ample room for | together for both engines, or singly for elther engie to be
Al;_chol‘ chains, extra coal, inints and stores of various kinds. | worked by iteell. Rigid brass rods connect the parts, and
P lt ;f that is & space with water-closet, wash-basin, closet for | pointers in the cabin show what signal is made.—Eng.

h‘inl?. and lamps, place for trunks and for the head sils.
into is accessible from the deck by ascattle and 14d der leading
bat ?o% g’mgd end of the fore and sft ’ Ntea:vtalr’a':

X an . in=s : :
ke e o R A e | A e e e raion, n Chare |
aced that it throws the bath-room into the state-zo0m par, ::i'al is -xbject:i to intense she-t in sesled retorts, and one

Separating it from th d’ hich commanicates di- p

Yectly with th e steward's room, WINCH ¢ bi " | cord ofit is said to yield fifteen gellons of turpentine, eighty

by 7 e deck. Next come two sleeping ¢4 ns, ine wood ofl, fifty bushels of charcoal, 150 gallons
t. This has sallons of pine "k f inflammable gas angt

Y 74 ft. ; then th 8} ft. by 13 M
goo 4 ft.; then the owner s room, 16} it. by 14 are | of wood vinegar, and a quantity o vege-
v ol ey Tl o G b Y | S b, Tt e e i I
an dl:';o dvining cabin is 16} ft. by 16 ft., and has bn&?blu‘ia:& ::::: “ g‘lz‘;;‘:&&"?& “’. p'&“ﬂ anc ® if ?;to:mlugp.::
e 10 G ey o i | 1 e sy b e ST
?“t 12 ft., the conlgbunkers‘ being on gach side of it. Next deltmct&ve chemical processes b .: d ‘:ll“tl'\l:ge:c.;t::lod';:
u‘:-‘h“ is the galley, 18} ft by 7 ft., then the 10008 of sailing- | produse from o given mA 3
Sster and engineer, next the ice-box on one side and water- rained. - ]
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MACHINE TOOLS.

An interesting exhibit in this group is a model of a boring,
recessing and screw-cutting apparatus, intended to be fixed to
ordinary pillar, radial, or horizontal drilling machines, This
is contributed by Mr. John Snowden, of Deronda-road, Herne
Hill. The model is made to & scale of 8 in. to a foot, and con-
sists of a casting made to fit to the machine it is to be used
on. In this casting provision is made for taking the Suowden
dri!l and a special form of thread.cutling spindle of a novel
kind containing an expanding cutter for recessing the bottom
of a hole to the diameter at the bottom of the thread. This
cutter can be easily changed for the cutter which forms the
thread. The cutters can be operated at will while the machine
is in motion, an antomatic index beiug attached to the spindle

in order to show the workman the amount of cut taken each

time, and also when a full thread has been made. Referring to
our illustrations, which represent a macbine of this classs, Fig.
1 is a front elevation of the radial arm of a drilling machine
having a bracket attached to it, the upper portion of which
serves as a bearing for the drilling machine apindle, whilst the
lower part is formed into a long bearing, the front A being hing-
ed to enable the bearing to be quickly opened. B Br BrIx
are swivelling bolts. By sclacking back the nuts alittle these
bolts can be removed with the nuts still on, and this enables,
the bearinfz to be opened for the insertion of the screw-cutting
bar or drilling bar as may be required. This arrangement of
bracket and bearing saves a length of two ft. in the distance of
the Flate from the bottom of the bracket, over the space that
would be required if the bracket were solidly made. Fig. 2 is
a side elevation of the same part of the apparatus. In this is
shown a double-ended lever E, through which a bolt F passes
which engages with a shifting nut shown at G in the small
section. This is held in or out of gear by the notched lever H
(Fig.2), which can be shorthened or lengthened to suit nuts of
different pitches. Fig. 3 is a partly sentional view of a screw-
cutting bar withithe cutter removed, and Fig. 4 is an elevation
of the same in which the indicator referred to for guiding the
operator is shown. The remaining figures show details which
will be easily understood from the description we bave given.
Fig. 8 represents a specimen of the work, and in Fig. 10, P is
a cutter for chamfering the edges of holes in order to assist the
entry of bolts ; it also serves to indicate the required depth of
holes when diilling them.

USEFUL APPLICATIONS OF ASBESTOS.

Of late years the mineral asbestos has received much atten-
tion at the hands of inventors, and many useful applications
heve been found for it. There are several varieties of the
mineral ; some of these fuinish a long silky fiber, tough and
elastic, which may be treated like the animal or vegetable
fibers, and spun and woven into fabrica. Other varieties have
a shorter fiber, but are susceptible of the minutest subdivision,
and of being felted ; while others, though having the fibrous
texture, are hard inelastic and brittle enongh to permit of
being readily crushed and pulverized. All of these varieties
are utilized in the arts in the production of a number of diverse
manufactured articles, many of which have acquired an estab-
lished reputation and secured a permanent foothold.

The following brief account of the productious of The As.
bestos Pucking Company, of 169 Congress street Boston, will
ive a good idea of the extent and variety of the manufacture.
'he company named were among the first to engage in it, and
have secured a very general reccgnition for the excellent qua.
lity of their products, which they state to be due, first, to the
superiority in the quality of the material they employ—Aweri-
can asbestor, obtained from their own mine in Canada—and,
second, to the care and skill exercised in the various processes
of manufacture.

The following is a list of these products : Piston, valve and
journal packings ; steam-joint packings ; yarns and twines of
various sizes ; cloth for filtering ypurposes ; refined fiber of dif-
ferent qualities, boiler coverings, roofing, etc. This piston
gocking is & braided rope, composed of unadulterated asbestos

ber. It is claimed to be practically indestructible by heat ;
to be capable of outwearing any of the vegetable packings
made for the same uses, besides requiring less oil. 1Its merits
are especially demonstrated wherever it is used in connection
with superheated steam or acids. The valve packing above
named is composed of pure fiber, spun so as to form a wick,
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and is claimed to have the same advantages over cotton, hemp
or other wicking.

Another valuable product is the asbestos mill-board of the
compauy, which possesses decided merits for steam joints of all
kinds. It will resist a high degree of heat and the action of
acids, and contains nothing wh-ch ean injariously affect the
iron. By using a little care in breaking a joint, the same
packing may be used repeatedly.

The company also manufacture an indestructible fire-proof
asbestos paper, known as ‘‘ asbestos flooring felt.” It is used
in the place of ordinary sheathing paper, and by reuson of its
freedom from decay and its fire-proof quality, it is admirably
adapted for use between floors, under slate shingles, weather-.
boards, etc., as a safeguard against the spread of fire. On
account «f its excellent protective qualities in this respect,
which have been repeatotrly demaonstrated, it is rapidly grow-
ing in favor among architects and builders, and its consump-
tion is steadily increasing.

The company number among their products the water-proof
building paper known to. the trade as ‘‘ Sackett’s sheathing.”
This consists of two sheets of paper cemented together by an
intervening layer of water-proof composition. It is claimed to
have the following merits : It is strong, clean to handle, in-
expensive, vermin-proof, and impervious to moisture and
gouses, combining all the advantages of tarred, rosin-sized and
other sheathings, without any of their disadvantages.

For roofing, the company manufacture a very popular pro-
duct known by the trade name of *“The A. P. Co.”” two-ply
and three-ply roofing. This material can be applied by ordin-
ary workmen, and makes a light, durible and inexpensive
rocfiug, snitable for buildings of every description.

The advantages of a good non-conducting covering for steam
pipes, and heated surfaces of all kinds, have long been recog-
nized by intelligent steam users, and for thls purpose the com-
pany prepare an asbestos cement feltin§ which possesses admir-
able fire-proof and non-conducting qualities. The value of this
product has been fully demonstrated by many varied and
severe tests, which it has successfully resisted, and by the
uniform satisfaction which it has given in service to mill owners
and steam users in all sections of the country. The asbestos
cement felting of the company is affirmed to be composed of
materials of high non-conducting qualities, and to be free from
all ingredients which might in any way injure the heated sur-
face to be protected. '

The company also manufacture various grades of ashestos
yarns and twines for special uses, asbestos cloth for filtering
and other puposes, and are constantly adding to their list of
manufactured articles as the increasing knoyledge of the min-
eral and its many valuable properties becomé better known and
apgreciated.

he company have a large and growing foreign trade, not

in their manufactared goods, but also in supplying many of

the largest foreign manufacturers with crude ani refined fiber,

;: fact which bears strong testimony to its excelient quality.—
z,
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MACHINERY DESIGNING.
BY OBERLIN SMITH,

Asa given point in a machine may be made to move in an
elliptical path by controlling it with a combina‘ion of a
straight and a circnlar movement, it is evident that what may
be termed a modified ellipse may be produced by modifyiug
either of these directive shapes. Practically, it would be
easier to modify the straight line than the cireular. If ths
were chauged to different curved lines, varions changes wouli
obviously be made in the ellipse, or, rather, in what was the
ellipse under the first conditions named ; thus, in an oval
{urning lathe the parallel guiding surfaces which run against
the circular eccentric disk might be made in a carved form
instead of straight. A series of forms resembling an ellipse,
but somewhat pear-shn‘l:ed, may be produced by a point upon
a connecting-rod which is attached to = straight slide at one
end and to a crank at the other, as the conmecting-rod gor
pitman, as such & rod will hereafier be spoken ofg of a stesm
engine. Evidently, those near the crank are nearly circles,
while those at the sliding end are very long, narrow figures,
approaching nearer to a straight line. Here, aguiin, a great
variety of paths can be produced by modifying the straight
line into a line consisting of simple or compound curves. In
practical” work such a curve would usually be prodaced by
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Attaching the connectin ingi :
ing i 2 g-rod to a swinging lever instead of
lid:: ;?l_g 1t lt° slide, as does an engine crgss-%ead. If we-con-
particnl 98'; ar paths of circuit—that is, those which follow no
as the ar known curve, but which do not return the same way
inﬁnitey “"Fnt out—we still find that their number may be
Path de; -mdh.° best practical way of producing any such given
“wmodif ?h is usually by two sets of eams, one of which will
ntheryu, e motion of the cther, and thus produce s circuit
o circuitan a reciprocating path—that is to say, any motion
Catin, m2y be produced by a combination of two recipro-
eagh T,"ﬁom’n' whote general course is at a right sngle to
in acc‘;rder. or approximately so, but lying in the same plane,
Mottt with the condition with which we started out.
.1“‘_8[; (;cutmg motions proper, where the point in'question
Usually orerats by exactly the same route as it went forth, are
is gov);rol:lr%ted either by cranks or cams, and their direction |
which arg ybshde. or some other kind of guiding surfaces
else they are Lhe samo onten as the path of motion itaelf, or
tant point fro g :;l;in;a ﬂl;y a lever wh.ose,axxs is at some dis-
. ¥ course in the latter case th . .
Circle, ase the path ie always an arcof &
ecirerossl,ﬁeg:le {_Ormar case it ig usually a straight line, as in
20d numere Of 8 steam engine, the gate of a vertical sswmill
Principle o?on’ other familiar mechanical’ constructions, The
a0 gtraj hgnldm" by slides can, of course, be used for other
ifficult ,ﬂift paths of motion, although, on acconat of the
other shy of construction, such slides, when they are of any
admit o?p:ht-h an straight or in arcs of circles, are too great to
Circulay. it 1o frequent practical use. Of course, if they are
axis th:’n ltt 1s usually easier to do the guiding from a distant
\ the cage M0 ul:e the curved guidee, although this is not always
of the n’ad‘ when such an axis might be too distant on account
Tefor to gove of carvatare beiug loag. The above explanations
ucin, tgl: verning the direction of motions rather than to pre-
lneth(‘)zds "lnt' and embrace only some of the very commonest
escribe 'o,. ~,]w°“m be b°y01!§1 the scope of these articles to
even aj} thx ustrate all possible mechanical movements, or
ist of such ose of occasional use. For a tolerably complete
titleg ¢ gwmonons the reader is referred to a little book en-
town. L7 Mechanical Movements,” published by Brown &
thingg 'y t";} York,“lssl, in which he masy may find many
Somg of (t]h itherto * dreamed of in his philosophy.”” Copiesof
e ¢olle t?“ models have been brought to this coantry, and s
Versity ction is being gradually accumulated at Coruell Uni-
Wh?.n the desi .
ee, igner has ascertained what particnlsr path is
eoh::atr ¥ or most desirable for any given poiﬁ: in his ml::hine
irecteq. Consider not ouly Low said motion shall be guided of
Made re] ut in what time each portion of the miotion shall be
ar and ‘ttlweb' to the other portions, 1f the motion is circu-
Meang gy, le time uniform, he will probably use some of the
Rears, belgge'ted in former articles of -this series—as couplings
Perha'p, ts, ete., and, in cases of wanting irregular time ** oan
ete, whiu:: some of the eccentric gears, Withworth motions,
of o] i t_c were there mentioned for the purpose. In the case
Plug g’}?el?l motions, some of tlie same devices can be used
ciple to evicea necessiry to obtain ellipses similar in prin-
Tegiprog, oval chucks. If the motion required be & straight
Crank a:rn-g one, governed by slides, he, of course, uses &
8t worki pitman if possible, as being the simplest and smooth-
infinite sll“g.of any device in use, the motion beginning with
max mum(’:t"ef‘: at one end and increasing gradually to &

Samg ivfinitely s proximately] the center, decressing to the
o

ow speed at the end, and repeating about the
f N k3
is in the same straight line with the p3

@ crank-<haft
of the speed st the beginning and end

i

th

f.  Mod.ficati

of the stroke, i;t&on:
v

also between the going forth aud raturping

o
reys, may be made by placiog the axis out of this line of

1
Motj v

'b“n:nc; s by placing the shaft of a horizontal, steam engins

V&rior below the level of the cross-hesd pin.

Straight U8 other modifications;may be made in the time of s
betwep !!'fciprocatmg motion by inserting a * "
such ro?:l: ¢ crank and the slides, with a separate pitman from

Movip K-ghaft to each. Thus, if a sliding block, A Fig. 12
k"'-uﬁ n a path, A B, be driven by a pitman, A G, form &

the poai:;' N D, h‘"iﬂﬁ its axis at D, aud swinging over to

Moveq 1o0n O D [with a uniform angular .pe«g: when A is

2t the la‘:tfr“ is evident that A will move much more slowly

the effootive
BtC D jp

"'\

rock-shal

part of its stroke than at the first part, because
lever-arm which is moving it at the latter part i8
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angular motion, the shorler a given lever arm is, the slower
the onter end of it moves. If now, to illustrate another case
the rock-shaft D have in its turn its driven lever arm D E
operated by a pitman attached to E, sud running off horizon.
tally to anv source of uniform motion which will swing E to
the point E’, it is' obvious that the angular motion of D will
be faster at the lstter part of its stroke, because it'is moved
by a shorter eff:ctive lever-arm than at the first part, namely,
DE”, and if C D E isa straight line, and C D 1s equal to D
E, this sccelerating motion will just balance the tendency to
a diminishing motion caused by swinging C over to C’, and
the motion will be uniform, as is the motion which drives E.

If we take another case, as is shown in Fig. 18, where the
driven lever-arm is placed as at D F, we find that a nniform
borizontal motion operating at F will at first work apon an
effoctive lever-arm D F”, while in the latter part of its stroke
it will work upon alonger one, D F” ; consequently, there will
be a diminishing angular motion, and, as the leverarm D C
tends of itself to give a'diminishing motion to A, this mo-
tion will be doubly diminished by the effect of the #pecial
positions of both lever-arms.

In Fig. 14, if we move A by the lever-arm D G until G swings
up to @', the angalar motion of D beiug uniform, we bave
an accelerating motion from A to B, instead of a diminishing
one, as in Figs. 12 and 18. 1f, instead of meking the motion
of D uniform, we cause it to acoe]erate by moviag it from the
lever-arm D H, which is pulled with a aniform horizontal mo-
tion at H, and which decreases its effective lever-arm to the
length D H", it is clear that we have another source of acce.
leration, and that the morion of A will be doubly increased,
iust as it was doubly diminished in Fig. 18. If we wish to
n approxircately uniform motion in its journey to B,
start the lever-arm in the position D I, Fig. 15, and
swing it to DI Of courss the motion is in this case
[supposing, as before, that D is moviog uniformly] somewhat
acoelerated in tha midle of the atroke when the point I is at
1", but the speed at the end of its journey is about uaiform
with that at the beginning. Obviously, the same principle
applies to the driven-arm D J, whose motion will be the sams
at the starting point or at the finishing point D J". he
accelerated motion, which is spoken of as being in the middle
of the stroke at I”, would not have its highest speed exactly
in the middle anless the pitman were of infinite length,
because 1" is not exactly halfway between I and I' with any
finite pitman A L. L -

This ssme irregularity exists in all ordinery engines, and is
the cause of & somewbat different relative speed ot the piston
at given -distances from the ends of the outward and inward
strokes. Such action is shown in Fig. 16, where the the cross.
head K is at the middle of its stroke, and where, if the speed
was equal during the first and 1sat half of the stroke, N would
have to be at N', becanse the angular motion from N” to N re-
quires the same time as that from N’ to N™. With a reason-
ably long pitman, however, it is of too small amount to be
worth practically considering. The same effect as would be
produced by a pitman of infinite length cn be secured by
allowiug the crank pin to work ia & block, sliding in  straight
slot, through & yoke attached to the piston.rol and at right
angles to the axis thereof. This is a well-known device used
in some kinds of steam pumps, and is often s desirable one.
Its chief ohjestions are the greater friction of the sliding-blook
and the dificalty of taking up its wear, as compared with the
¢« gtab ends” of a pitman ; also the lateral stress upon the
piston-rod, on account of n>t taking the pressure from a fut
Jving in its axis, as is the cass with an ordinary cross head.
Various interesting modifications of this coustruction may be
made by ghcing the slot in the yoke at some other than a right
angle to the line of sliding motion, or by making it in various
curves instead of straight. By these ahsnge;&uiu a variety of
relative speeds of motion ean be produced. The writer's
object in treating so much in detail devices so common aund
well known as are explaned above is to call attention to the
important and satisfactory results which caa be obtained by &
judicions combination of cranks, shafts, rock-shafts and con-
necting pitmans, arranged with the lever-arms to occupy
various desirable angalar positions at the beginning and end -
of their strokes. In some cases pecaliar o of motion may
be obtained by attaching one ond of a pitman to the middle,
or any other intermediate point between the ends, of suother
pitman which is alread
or by s crank at one end and & rock-shaft at the other.
Advantage has been taken in & very effective manner of the

give A s
we must

y controlled at both ends by rock-shaft |}
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general princitles here mentioned by various steam-engine
builders [notably, among the rest, Mr. Corliss] to obtain a
desired motion for their valves relatively to the motion of the
eccentric-rod by which they are driven. Itis evident that
if A, Fig. 14, were a valve it could be made to almost stop for
a considerable time if the point G were brought down level
with or a little below D, even though D were oscillating at a
uniform ageed. In designing paths of motion controlled by
these methods, it will nsually be found desirable to do the
work mechanically by means of pasteboard levers and
itmans, swinging upon pins or thumb-tdcks stuck into the
wing-board and connected at their joints by thumb-tacks
placed upside down, with their heads resting upon the paper
of ‘the drawing. Of course it is possible to lay them out in a
purely graphic manner, by finding successive points which
renresent uniformly graduated points of time, but a more
satisfactory result can be obtained by ‘¢ seeing how the thing
works’ with pasteboard levers and other temporary members
of a machine, as above mentioned.

If one’s brain is mathematically inclined to an exceeding
degree, and one has a taste for roaming in pure space, as do
the astronomers, he may work out the paths in question by
calculation merely, but this to ordinary minds is a much more
difficult process than the graphical, or the still better me-
chanico-graphical, method before described. Leaving out of
the question all of the peculiar and somewhat unmechanical
methods of obtaining motions which may occasionally be
required, end which there is no space here to speak of, it may
be said in general that if a desired path of motion cannot be
‘obtained nearly enoufh to answer by some combination of
cranks, levers and slides [which should always be used if pos-
sible, on account of their smoothness and positiveness of mo-
tion}, the next best thing is to use cams. These are, on the
whole, among the most useful devices in all the field of
engineering, and, although very largely used, are by the
average designer and mechanic much more largely abused, and
have in many cases been made to bring great discredit upon
their race on account of the miserable design and performance
of certain of their sinning members.—Mech.

—— e ————

NEW WAR SHIPS OF THE BRITISH NAVY.

Asan example of the latest additions to the Royal Navy, we
ive an engraving of H. M. 8. Tmperieuse, for which we are
indebted to the Illustrated London News. The Imperieuse
and her sister ship the Warspite* are designed as fast cruisers,
cu:'lyin four heavy revolving guns in barbette towers, and ca-
able o
ch ship will be able to carry 800 tons of coal, and to steam
at the rate of sixteem knots an hour. These ships are brig-
rigged, carrying a large spread of canvas for crusing, The di-
mensions of the ship are : Length, 815 feet; displacement, 7,
800 tons ; horse power, 8,000.

THE ROTARY STEAM SNOW SHOVEL.

This machine was invented for the purpose of clearing away
snow obstructions from railroads and for preventing the peri-
odical trouble and expense resulting from disturbance to busi-
ness that arises from roilroads iztting blocked with snow.
Every practical railroad man in the regions suhject to heavy
snowstorms, will readily recognize the importance of a device
which provides the means of promptly and effectually clearing
the snow away from obstructed roads.

For fifty years inventors have labored on designing a snow
plough that would open up roads deeply covered with snow,
but the idea worked out was to plough open a great furrow,
and the ap&liances produced to do this have been expensive to
operate without doing satisfactory work. Instead of attempt-
ing te turn over a great farrow, which, in most cases, prepared
the way for a worse obstruction when the nex: storm came on,
‘this machine cuts out a wide swath that opens the track, and
throws the snow entirely away from the right of way.

This snow shovel is manufactured by the Rotary Steam
8now 8hovel Co., of Paterson, N.J. .As many of our readers
are not familiar with the workings of this excellent machine,
we will give a description of it:

The knife-wheel and shovels (or fan wheels) are driven by
two powerful engines with their own boiler. Cylinders of en-
gines are 17 in. diameter by 22 in. stroke, and the boiler is 50

in. diameter with fire-box 69 in. long, 34 in. wide, and 66 in.
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deep. Ithas 155 flues 2 in. in diameter, 11 ft. 2 in. long;
heating surface 1,080 square feet. Boiler and engines are se-
curely fastened to the main frame of heavy I iron, 12 in. deep
by 5 in. wide, the front end of which receives the strong bed-
Elate and pillow-block castings, carrying the fan-wheel and

nife-wheel shafts, and right angular to those of the engine
shafts. There is also an outside frame of channel iron for the
purpose of carrying the car body, which encloses the boiler and
the whole machinery. The front bed-plate casting, with the
main pillow block, extends to the whole width of the outside
frame, which is 9 ft. 6 in. ; it is well ribbed to enable it to
receive the six gussets of § in. steel plates which carry the

drum and to which latter those gussets are fastensd by means- |}

of 34 in. by § in. double sngle.iron. The drum is otherwise
well braced to the frame to enable it to bear all the possible
strains and shocks which might occur in going throngh dee

drifts. The fan-wheel shaft is hollow, ang receives the shaft

* of the knife-wheel, there the bearings at each end, which are of

considerable length ; where anti.friction metal is employed for
such bearings, the space between these beariugs is used as a
receptacle for oil, which latter wili last for a considlerable
length of time. The solid shaft after passing through the
hollow shaft, and some distance of the back end of the latter,
rests in a thrust-bearing, to provide against the forv and aft
thrust of the knife-wheel. The motion of the knife-wheel an:l
fan-wheel are transferred from the engines by means of beveled
gears, one gear on the hollow shaft and one on the solid shaft;
gearing each into both of the gears of the separate engins
shafts, so that one engine must run in the opposite direction
from the other engine. There is a slight difference in the di-
ameter of the gear wheels, the wheels on the engine shafts be-
ing the largest, having 40 teeth of 84 in. pitch, and those of
the fan-wheel and knife-wheel 383 teeth, therefore the engine
shafts making 175 revolutions, the knife an: fan wheels wiil
make 200 revolutions each in opposite directions.

The arrangement for reversing the knives for the parpose of
cutting the snow in either direction, that is either from the
right or from the left, is somewhat difficult to explain expli-
citly without referring to a drawing. There are four knives
consisting of 4 in. steel plate 40 in. long and 24 in. wide. They
swing on the knife-arms, which latter extend from a square
wrought-iron hub to a bearing fastened to an angle iron at the
circumference of the wheel, which is 8 ft. 93 in. in diameter.
The space between the knives is occupied by plates of steel
5-16 in. thick, forming sectors of a circle. They are fastened
to the angle iron on the circumference and radially to four
other sp?)ﬁes of wrought steel between the knife arms. The
knives are held in a position forming an angle of about 30 °
with the above named sector plates bearing openings of about
12 in. between the edges of the knives and the edges of the

lates. At this end of the knives, next to the limb, the bear-
ings have attached to them gear segments which again gear
into others, each of the latter having one strong level wheel-
tooth attachment, which projects over the end of the square
next to the end of the fan-wheel shaft, but does not come in
contact with the latter. The end of the fan-wheel shaft next
to the square hub of the knife-wheel forms a hub, and is pro-
vided with a deep annular groove to receive a 4 in. wide ring
with four level wheel-teath corresponding to the teeth of the
second segment gear of the square hub, the level wheel-ring
can slide in and out on the central part of the fan-wheel hub,
a distance of 8 in., and may thus be engaged with the four
segments of the square hub, or may thus be disengaged after
the work of reversing the knives has been performed, and
which is done automatically. The first gear segments are each
provided with two notches correspending to the two positions
of the knives, and a four-winged clutch-latches into those
notches holding the knives in proper position, the clutch may
be disengaged by sliding it parallel with the axle of the shaft,
which is done simultaneously with the sliding of the bevel
wheel ring, bringing the letter to gear with the second segment
gears, and the knives being free, they will swing over to the
other cutting position, when the bevel-ring is allowed to re-
turn ; after this work of reversing the knives has been per-
formed, the ring and cluteh fly back, the clutch fastening the
kuives again and the ring in the same instant disengaging the
gears. The clutch hes four rods attached passing through a
square hub ronnected to a sleeve back of the hab. Springs in
hub keep it in proper place. The bevel-w'eel ring also con-
nects by means of rods to a sleeve around the hollow shaft,
and also springs keep it disengaged finm the gears. Two rods

behind the fan-wheel hub pass outside the shaft through the '

)
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Pillow-block and are attached to a ri
a ring-shaped plate over the
:}'l::t. to which a spring latch amngexgont igeattgched, so that
eun the ring.shaped plate is foreed forward by means of &
the "lcombmutmn at s certain position of knife and fan-wheel,
en cluteh and bevel-wheel ring are both moved forward, the
ngines are then slowly reversed, and the latch on hollow shaft
an&ges at the proper place, fastens the knives snd disen-
th ee' the gears, and the shovel is ready to do its work again in
bee: pposite direction, after the opening of the spout has also
spon ;i anged 80 as to cast the snow on the proper side corre-
from ﬂ"'g to the motion of the fan.wheel. The spouts starts
ing of e circum ference on the top of the drum, with an open.
cirsc: six feet, and part of the sheet on each side forming the
foot mference on the top of the drum, with an_openiag of six
fera, and part of the sheot on each side forming the circum-
o oo of the drum leads off tangentially at an angle of about
the v, 80 that if such sheets from each side were continued to
ﬂ.,emch centre line, the vertex of an angle would be formed
about but the sheets being cut off . they leave an opening of
o 42 in. measured horizontally.
of th order to form an opening on either side of the centre line
vert e dram tctg or plate is in which swings at the
Yertex,forming there a bearing on each side of the sheets which

1 case the opening fore and aft the above plate continnes at the -

8ame angles as the-sheet from the drum and rest &n the latter,

the shaft on the
top of the cap plate running across from sheet
:oh-el::,t extends beyond thep Eack sheet :5 receive & chain
shaft and a chain running from there below to 8 pinion to the
ch of which a hand wheel is attached by which the cap may
b changed to ether side of the spout. 4 pawl with ratehet
'also an the pinion shaft keepe the cap in its position. There
wai:{,’ an arrangement attached to the bearings of cap-shaft by
which wsid cap may be raised or lowered in the centts [t the
tnd[:t.“z of changing the angle somewhat.. At an angle of 50°
throw 00 revolutions cf the fan wheel the horizontal distance
2 fn, if the snow is well enough packed, wonld be about
At‘:f, and the vertical height about 74 feet.
Roted, b trial near Buffalo the rumber of revolations wers not
o0 but according to the distance throws, which was 295
lv:)id e fan wheel must have made at least 210 revolutions. To
track i" ny danger of throwing the whole machine from the
k in case of ice having formed inside of the rails, an ice-
ok er is attached in front of the forward wheels of the front
inth » consisting of two strong pieces of steel inside of the
low shape of a large planing tool projecting about tWo inches
.winw the top of the rail. They are attached to 8 frame which
fngig OB, the axle and may be raised when required from the
of th of the house. There is also s flanger attached in FA7
o back wheels of the forward trucks ; it removes the

now remaining on the rails not taken away b the shovel.

h':ttﬂghment is made in the same msm;{r ia is the ice-
is attaoh it may also be rafsed when necesssry. b:

ed to the wheels of the rear truck.

f. in.

~D(‘"n°°&mrtoeutruof ATCKS. . ooerrnroeessnedd 8 .
Centre of front truck to back of drum.....s--+ ..3 1
reme length of Drum...cce.veeccecesecovsess® ] 1
:"treme length of frame from backof drum....-® 1
Xtrome length of maching. ..o...esserseseesses 34 3
Height of machine to top of 8pont.....ces-cee " 12 8
Width of house,.........c0evrerens v § 4
Length of body of house.............. RIS T |
h of roof of house...ccceeeereens IUPPR 81 L]

Weight of entire mashine, about 45 tons.

Bat one ) . . .
w Jlocomotive is required to push this machine, and it
2 “e:l:e opinion of many who saw tbmz that an engiino with
2 rate othnin attached would have no trouble in pushing it 8¢
i fifteen miles an hour through heavy smow. Such an
nd coal freight blockades
Uring th and provision famines as many places experienced
Si e severe weather of last winter. .
teat, ang terest of all practizal railroad men was aronsed by this
w d it is probable that a great demand for such s plough
chic:,é:?lg up. The last wiater has certainly taoght us aroun
tis g o poora dependenoce the old style plo his,
it wonld ood maxim, *in time of peace, prepare 1o war,” and
Bions of gragy - for officials of rosds extendicg through re-
tion of great snow storms to prepare this summer for & repe
such times as we had last winter.—Ez.
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WORKMAN AND EMPLOYER.

Tax NECESsARY RELATIONS OF LABOR AND CAPITAL, A8 Ex-
PLAINED BY MR. EDWARD ATKINSON.

PROGRESS FROM POVERTY.

Mr. Edward Atkinson is not excelled by any of our economists
in writing intelligently, and his words are always food for
thought. At the meeting of the New Eugland Cotton Manufac-
turers’ Association two months ago, at Boston, he read a paper,
of which the following is a short abstract : There is a general
tendency of wages toward & maximum, and of profits to s min-
{mum. There have been, of course, grest fluctuations, but it
will be observed that even the reduction in the rate of wages
in money, between 1888 and 1885 was sccompanied by an in-
creade in the purchasing power of money ; so that wages, mea-
sured in sheetings, are now higher than ever before. believe
this is also true, if wages are measured in food or woolens. In
other words, sll who are employed at all can get more for their
work than ever before in food, clothing and shelter.” In my
judgment, the operative who has deposited his earnings in one
‘of our beat savings banks for the last 80 or 40 years has receiv-
ed  higher proportionata interest on his capital than has been
gecured by the average of cotton mill stackholders on their in-
yestment. So far as these examples prove a rule, progress from
poverty, on the part of operatives, has been continuous in this
art, and has been perfectly consistent with the maintenance of
the capital in the factory. . v

Mr. Atkinson then analyzed the business of a certain cotton
mill in 1840 and in 1883. The product per hand bas risen from
9,600 yards per year in 1840 to 28,032 in 1888, and to 29,604
at the rate of the present production ; it will be 30.000, as soon

is fairly limbered up.

Without any material change in the number of dollars of fixed
capital, the mills have been almost built over and the old mach-
i has been displaced, while new machinery has been sdded,

oo i 500 spindles in 1840 to 30,824 in

advanced from $868

produ;st per hand bas
$1,924, the price of

The valae of the
and then receded to

to $1,978 in 1888,

sheeting being reduced in 1885 more than mﬁ!ﬂ!:d' of product
in the price of cotton not being very rent at either
date.

Now let me call your attention to an ap tly singular

int, but one of the utmost importance in this consideration.

operatives had been direct sharers in the actual’

go:o?mo» the A

proddot of sheetings at the market price in place of being paid
wi in money, and you observe that, although the rate of
their wages in money was reduced between 1888 and 1885, yet
their wages, if paid in sheetings, would have incre from
1,096 yards in 1840 to 4,097 yards in 1883, and 4,164 yards in
1885. ~ I shall revert to this point presently. -

The in cents per hoar have advanced from 4 49-100 for
the long day’s work of 1840 to 8 80-100 for the shorter hours
of 1888, and 8 87-100 in 18885,

The wages per year have advanced from $175 for 13 hours in
1840 to $397 for 11 hours in 1888, and $270 for 10§ in 1885 ;
but. I shall presently prove to you that the lower rate in money
of 1885 was really a higher wage in ‘abeolute power than the
higher rate of 1888, because it would

larger saving.

There were many flactuations in the number of haunds bet-
ween 1840 and 1888, although the numbers come out almost
even. Each revolution in, and addition to, machinery requir-
od for s timea little larfer force, as between 1888 and 1885, but
as soon as the additidnal machinery came into s thorough
working condition the namber of operatives was reduced, as it
doubtless will be again, the last changes being barely com-

buy more snd yet leaves

ted. .
Pl71‘!10 hours of labor have been reduced from 18 to 10% average.

Consumers have gained the difference between 9 cents and
6} cents s yard. : .
Now let us see what bas become of the share of eapital. In
1840, the normal rate of profit which would bave sufficed to
induce the extension of the business was about 10 per cent.
now it is sbout 8 per cent., because there is now more capit.i
in proportion to its possible use. The proportion of the yards
nired to be set aside to yield 10 per cent. in 1840 and 10 per
1883 went down 49 per, cent., and the proportion re-
yield 6 per cent. in 1885 went down 70 per cent. as

quired to
mpared to 1840.
The proportion of the price por yard required to yield 10 per
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cent. on the fixed capital in 1840 was 1 18-100 cents. and that
required to yield 6 per cent. in 1885 was } of a cent. That is
to say, it was necessary to assign a little over 13 per cent. of
the value of the product to fixed capital in 1840 leaving 87 per
cent. of the small product for the cost of materials, supplics,
insurance, taxes, Feneml expenses and labor, while in 1885 less
than 4 per cent of the much larger product at the lower price
suffices for a normal rate of profic on the fixed capital, and 96

l:-eentz. is assigned to all other elements of cost including

or.

Between these two dates there have been periods when an
dividends have been suspended ; other periods, during the war,
of extravagant profits ; at present it is again a question whether
any divident can be earned or not ; but for the whole term
there has been ateu:g progress either in the rate or the pur-
chasing power declined in greater measurer

1 have partly completed the analysis of a print cloth mill, all
mule spinning, by a comparison of the condition of 1871 and
1884. It will be remembered that the year 1871 was & year of
inflation, feverish activity, high pricea and opparently of high
wages. The currency was depreciated and the end of & financial
debauch on the greenback basis has been foreseen and its neces-
sary course of loss and depression had been predicted by the
few, but had not become apparent to the many.

In the mill there was no change in the number of spindles
between the two dates, but other improvements made each
hand more effective ; the yards of product per hand went up
fiom 26,531 yards, representing 3,382 heur's work in 1871, to
82,391 yards, representing 2,695 hour's work in 1884—an
increrse of 22 per cent. in product; and a decrease of 20 per
cent. in hours of labour. The wages per hand per hour were
12 45-100 cents in 1871, and 19 8-100 cents in 1884 ; decrease
8-87 per cent. The wages per year were $421 25-100 in 1871
in a fluctuating paper currency, and $324 33-100 in 1884 in
gold, nominal decrease of 23 per cent. The price of printing
cloth averaged 6 789.1000 bents in 1881, and only 3 881-1000
in 1884—a decrease of 50 94-100 per cent.

At these prices the wages of the operatives converted into
yards of their own product would have yield them 6,205 yards
in 1871, and in 1884, 9,787—ad increase of 56 92-100 per cent.
1 have been unable to get exact data for 1871 on other points,
but, in a general way, it may be safely assumed that the pro-
portion of the lower rate of wages of 1884 suitable to be as-
signed to clothing would have purchased not only more prints,
but more worsted and woollen goods than the same proportion
of the higher rates of 1871. In the course of my railroad in-
vestigations, I have elsewhere proved that the prices of beef,
pork, wheat, flour, oats, butter, lard, cheese and wool fell more
than 25 per cent. between 1871 and 1884 ; and are now still
lower. It is therefore certain that $324.33 would buy more
clothing aud food in 1884 than $421.25 would purchase in
1881, and, unless the town where the mill is differs from other
towns, the %:‘oportionste reduction in the price of shelter has
been more than equal to the proportionate reduction in the
rate of wages.

It will be observed that the average earnings per hand in
this mill were more than in the standard shetting mill. This
is because the adult male spinner does more work per man than
the frame B({xinner does per woman or girl. I doubt not there
were periods during the malignant era of paper money when
prices and profits advanced more rapidly than wagee, and
when higher rates of wages in paper yielded a poor subsistence,
but 1 have not yet succeeded in making a comnparison between
two dates in which the condition of the labourer who was in
continuous employment did not improve. Thatis to say, either
the wages of the workman ad vnpoetf faster than the cost of sab-
sistence, or else when wayes were reduced the cost of subsist-
ence was also reduced in a greater measure.

The hardship in times of depression and of reductfon in
pricee, falls on two clasees: On the manufacturers or mer-
chants who carry the stocks of material or of finished goods.
On the labourers who are either wholly thrown out of employ-
ment by the cessation of work in certain directions, or who
throw themselves out of work because¢hey are dissatisfied with
the rates of wages.

Fortunately by far the greater portion of the work of produc-
tion and distribujion must go on whatever the ¢ times,” so
called, may be, whether orbad, and the actual suffering
in modern days is limited to a very small portion of the com-
munity in point of number. In this matter, the commercial
origes of modean times, which are usually called by what is
very absurdly termed *¢ over-production,”’ are much less in.
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jurious than those of former periods, which were caused by
scarcity.

1 now call your attention to a second diagram relrting to pig
iron. These figures are from the books of an iron furnace for
which all the materials were purchased. It relates wholly to
the art of converting ore and coal into pig iron. The two
periods compared are 1850 to 1864 inclusive, a period of war,
paper money, inflation and confusion ; and 1875 to 1879, the
period of slow and painful return to & solid specie basis. The
product per hand went up from 776 tons to 1219 tons. The
total product, 58,959 to 86,546. Wages advanced from $363
per hand per pear in a cebased carrency, constantly losing a
part of its purchasing power, to $486in an improving currency,
constantly gaining in its purchasing power. The gross value
of the product remsine(r about the same. The number of
hands was reduced from 78 to 71. Consumers gained the benefit
of a reduction in priee from $27.96 to $19.58. The margin
between the cost of materials and labor per ton and the market
price went down from $9.55 to $1.09, and out of this margin
were made all the general expenses, insurance, taxes and profits,
if any st the last date. Who gained most, labor or capital

You will observe that, while the profits of capital went down
to almost nothing, the wage of the first period would have pur:
chased 12 63-100 tons of iron per year, and in the second period
25 42-100 tons. That is to say, the share of the laborer in his
own product was doabled. )

Ere long Ishall have similar data in respect to the following
arts: Woolen, cassimeres, paper, iron ships, ploughs, Indian
oorn in Illinois, and I expect to secure similar statements re-
garding many other arts. They will all sustain the same
?henomena of progress from poverty to welfare. They will

ally prove that that there has been: an increase of product
in ratio to population, whether in respect to the product of
agriculture, mines or factories ; thus disproving in this country
during this century, the so-called law of population propounded
by Malthus, which has been the béic noir of economists ever
since it was presented, and which T hold to be mere a priori
conception of an insalar student who could not fors-e the
potentiality of modern science. An increase im the rates of
wages in money, accompanied by a decrease in the money cost,
as well as the labor cost, of all prodaction. Steadies and more
adequate employment for labor, both skilled and unskilled. A
steadily diminishing share of the total product secured by
capital, whether under the name of either rent, interest or pro,
fit. I also expect to prove that there is no sign of there-being
sny law of diminishing retarns from land ; but on the con-
trary greater variety, greater quantity and greater value of the
products of agriculture in ratio to the number of persons occu-
pied therein, thus disproving another alleged “law, that of
diminishing returns from land in ratio to population, which
constitutes another of the a priori conceptions of most of the
economists. Land which has become purtially exhausted of -
its primitive fertility, hes becoue, under intelligent cultivation,

more productive than it ever was in its virgin state, and now
yields u far greater product in ratio to each one of the greater

uumber of persons who dwell upon it, than it did when sparse-
ly populated and treated as a mine and not as a laboratory.
As an exumple of this, witness Furman’s method of raising
cotton in Georgia. He brought old fields which had been ex-

hausted by slave labor, so that each acre would yield only one-
eighth of & bale of cotton, or 60 pounds, up to two and even

three bales of ginned cotton to an acre, and made a profit all
the time, except in the first year.

In a recent discussion on hydraulic machinary in the British
Society of Arts, Sir Frederick Bramwell said the earliest men-
tion of a mechanical mode of raising water, is in Denteronomy
where Moses told the Israelites : ¢‘ For the land where thou
goest in to possess it, is not as the land of Egypt, from whence
yecame out, where thou sowedst thy seed, and wateredst it
with thy foot as & garden of herbs.” It always seemed to him
that the e pointed to the kind of hydraulic machine
used in some parts of India and lcig t at the present day. In
this machine there is a plank pia orizontaily and supported
near the center on a fulcrnm. At one end of this plant there
is a bucket which, when that end is down, dips into the water
to be raised, and a man walking along the plank alters the
balance and raises the bucket. Several modifications of this
primitive means of raising water are yet common in different

. parts of Asia and Africa.



RAM PUMP.

The engravings above i i :
e o illustrate a direct-acting ram pum
‘:;m'ncte_d by Messrs Frank Pearn & Co., of Magnchester, folx’-
ric S:: es where & heavy pressure is required, such.as for hydrau-
desert sses and lifts, pipe lines, and military water supplies in
and d(fonntnes. The steam cylinder is placed in the centre,
thod bm'es _a ram from each end of the piston rod. The me-
views YF‘."hlch the steam is distributed is shown in the detail
from t§, igs. 2 and 8). The main slide valve K is operated
sition ﬂ: independent sources ; it is first moved into such 8 po-
| the st at it closes the exhaust port, and then slightly olpens
stoam oyl e and secondly, it 1s carried over by sn auxi iary
two opis inder (Fig. 3) to give full opening to thesteam. These
an exaem-tm“’ are effected as follows : The iston-rod C carries
pivotte(limon D which is coupled by the link E to the lever F,
the pist at G. The _level‘ F is double, and stands astride of
rods :“""d' At its apper extremity it is coupled by two
J1 on tﬁ &r(l;(liock or cross-head that can slide between stoE
(Figs), T which connects the valve K to the piston
the slidy Mhe lever is also connected through asecond lever to
vel th: o-“hWhen the piston B approching the end of its tra-
with it, cl]' shead I meets the stop J and carries the valve K
ce spac : osing the exhaust port, and causing all the clearan-
togeﬂ,: o be filled with compressed vapour, so that the piston,
and thr with the P““‘E rams, is brought gradually to rest,
Seats © : ater valves have time to drop gquietly on to their
admit st t the same time the slide valve L has been moved to
e Valvea]? to the piston M, and this travels forward carrying
obraralye K to the full extent of its stroks, e0 that the sieam
er hag admittance to the cylinder A. The subsidiary cylin-
are cloa:sp"“e steam and exhaust ports, the latter of which
the pi by the piston beFore it reaches the end of its stroke.
i esiglzsgm B should, by any chance, pass the point where it
8es the fe to stop, its motion opens the steam port and oppo-
. ull pressure to its further progress.
mounte?xm“y,cylmder is made as a separate casting, and is
all gide where it is exposed to full view, and is accessible ob
i 8. All the parts are strongly made, end there are no

intri
m&“&omfges that are difficalt to follow, or are lisble to be-

SCHEMID'S WATER METER.

We give ill . .
of i ustrations of a meter desi ed by Mr. A. Schemid,
t ezé‘“"‘!: and which is now, we beliegv:, coisidembly used on
ang.ro? tinent, not only for measuring water, but the syrup in

dy actories, in breweries, etc. 1t oonsists of & cast iron

y mc?lltamms two gun-metal lined cylinders, and connect

chann lln termediate chamber. Round the body are fon}'xed two
of 1’.lme 8, one for the entrance and the other for the discharge
Placed :’ ater, etc., to be measured. Within the cylinder are
that e Ko long pistons, provided with openings in such & way

Mg piston serves as a slide valve to the other, the flow

o grm sintained through the ports in the connecting chamber,
8, 7. ngement of openings in the piston is shown in Figs. 5.
the ;lmd the intermediate passages in Figs- 1,8, sud 8. 1o
an -g r side of each piston is attached o crosshead workmg
the di "c placed at e&cg end of & horizontal shaft. To one 0
of g cx:c is added a short connecting rod that drives the spindle
as it hunt"‘ The apparatus is stated te be very efficient, and
of wo, l:a only five moving parts, its construction and mode
bry orking sre simple. It ia being  educed into this coud-

v Mr. H. Studer, Grand Hotel, London.—Zng-

THE GORDON CONVERTER.

In the . . v
th accompanying illustration we present to our readers
wfig," rg:n Patent Converter for ~treatm£nt of molton iron, of
street, ppoy:, Gordon, Strobel & Lauresu, of 226 Walnub
e l’e,,dl-m"d"‘l’hi'a aro the sole sgents and menufacturess.
both gte 1m g features.of this converter are its adsptability for
ang m tel-making and foundry uses, small cost of construction
tion, uﬁ-te nance, and simplicity of operation. In the illustra-’
lett;n'd ich is partly in perspective and partly in section, the
tuyer ?8""“ the following parts, viz.: 4, the fire-clay
t‘l‘eree:i' , the 2}-inch gas pipe turned on its Upper end an
on the lomer end 0 & 9.inch nozale. _This pipe B 8ta

s p '
inlo.i’gl,y (without being secured thereto) into the holder D, whicb,
turn, is fitted into the piston U and secured to it by &
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double hayonet catch. Onto the holder D is threaded the ta-
pering wrought' iron tuyere-grip E,

The parts B, D and E

bo'e_ach clay tayere, ready for insertion. @ is the cylinder for
raisin, .and 1owerin3 the tuyeres, O is the ball-joint for seating
the cylinder, and A" the pin for retaining the piston in position
while the tuyeres are being changed. .

C is the slag opening. V the tapering plug and A the remo-

vable bottom.

The operation of the converter is as follows, viz.: The blast
through a single connection to the engines, enters the pipe L
and passes into the tuyeres. When ready to charge, the
in R is opened, whereby the pressure is simultaneously relieved

from the upper ends of th
to their fts{,

then poured through the
and the blast passes thro

libriam of pressure is estab ished and the tuyeres descend part-
ly by their own gravity, ﬁrﬂy through the pressure on the ares

of the small piston U.

face, permitting the escape of sufficient blast to prevent the
cinder from splashing into the tuyere opening.  The latter, a8
will be seen, can never enter the metal until the blast is on
and passing throngh the nozzle ; hence the liquid metal can ne-
ver enter the tuyeres, as the valve H leaves its seat before the

tuyere enters the metal.
‘When the blow is over,

are simultaneously withdrawn, and the vessel can now be tap-
To replace the tayeres it is banly necessary to withdraw

the&n as before stated, tilt

in the illastration by the d

throw it back again in its
the change can be effected
ing the engines.—Ez.

height, by the pressure below their pistons, the
valve H preventing too great waste of the blast. The metalis

are to be in dauplicate, and usted

e cylinder, and the tuyeres are raised

opening @, the cock in B is closed,
h the small holes T\, whercby equi-

is piston is grooved on its outer sur-

by oﬁening the cock in R the tuyeres

the apparatus into the position shown
otwf ines, reset the new tuyere and
seat. No fastening is required, and
in a few minutes and without stopp-

WORKMEN WHO OWN THEIR HOMES.

more than 4,000 workmen of New Jer-
uld never have made the attempt to scquire them
nooursgement offered by & building and loan
w own the houses they live in. These purely

It is estimated that
sey, who wo!
but for the e
association, no
local institutions DOW

twenty, Middlesex eighteen, Essex
adson nine, Gloucester eight, Monmouth,

six, Atlantic five, Passrio and Union four each,
Salem three, Mercer three, Hunterdon, Somerset, and Warren
two each, and Bergen one. The last report of the Buresu of
Statistics shows the net assets of 121 of these associations to
be $6,956,351. These co-0 rative banking associations show
that the average shareholder is interested to the amount of
$280, while the regular savings banks only show an average of
$207 each. Each member takes as meny shares as he or she
wishes (not exceeding twenty-five),

share, on or before the monthly meeting. This goel on
till all the shares alike (in any one series) are worth §200,
when they are of full or matured value, and are wound up and

Cumberland nine, H
six, Cape May

the money paid back. I
take 200 months for $la
rs. Aut with the ben
should see the shares wo!
monthly meeti
The money is o
rate of interest
bid shall be so

Loans are made omly to members.
he needed number of shares at $§1 each.

a member by tskini:
The security must
Security Committee

real

may slso be made upon pledge of the shares
a leas amouht than the act

. of the money paid in is possible. ’
2 b th’s notice and withdraws it.

not go on payl he gives & mon
If he does not withdraw and ceases to pay, the
s month a share. The fines only continue six months, after

which the shares are pat on .
ue, less fines. All profits and losses must be ¥

shares in proportion to their values. The law }
from sudden misfortane. He cannot be |

drawn, full val
shared by all the

rotects the borrower
sold out till after six mon!

rth $200. ans are made st each

of sll money paid in. No interest is lost.
? red at anction, and whoever offers the highest
gets it. The law provides that the  premiam
many cents a share of interest each month.

and then of the Board of Directors. Loans

pumber 12g. Camden count has
?Jteen, Barlington tvyvelve,

and pays $1 a month on

f no interest were earned, it wounld
month to amount to $200, or 16§
efit of compound interest, ten year® iy

Any borrower can become

estate to the approval, first of the
alone, but only to
value of the shares. No forfeiture
In case the shareholder can-

the fins is two cents

the retired list and can be with-

the' detunll;.——Ncw York Sum.
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A PUMP WITHOUT VALVES.

A pump working entirely without valves and presenting
some peculiar and interesting features of design has recently
been hrought out in France, being theinvention of M. Alphonse
Reis, of Anvers. The chief peculiarity lies in the arrangement
of the. cylinder, which has imparted to it a reciprocating mo-
tion similar to that of the piston, and the suction and delivery
of the water or other medium to be pumped is effected by
their combined action. .

The pump comprises a fixed cylinder, C C’, shown in the
annexed cut; a movable cylinder, B, and a piston, or, more
properly speaking, planger, A. The fixed cylinder is made up
of two parts C and C', furnished with suction and delivery pi-
pes, the openings (G and G) for these being disposed as shown
in our illustration.. Both the plunger A and cylinder B are
worked by the cam D, the cylinder through the intervention
of the small rollers z 2, and the plunger by means of a connect-
ingrod. The cylinder is closed near one end by a partition
which is closely approched by the plunger at the end of its
stroke, and near this partition and on the periphery of the cy-
linder are a number of openings ¢, the sum of whose square
sections is equal to the section of the supply or dilivery pipe.
In the movement of the cylinder B these openings are brought
alternately in front of the ports G and G’, and this, gombined
with the motion of the plunger, effects suction and deli-ery as
in any other pump. Recreased friction of the working parts
and freedom from being easily thrown out of gear and tempo-
rarily disabled are among the points to which attention is di-
rected. We understand that several of these pumps have been
at work in Belgium for some time, and that they have proved
satisfactory in every way.—ZKe.

\

SMALLER INCOMES.

The amount of income from money loaned has token a great
drop in the last few years. A year ago, the prices of sixty
average stocks averaged over $50 per share, and dropped during
the week ending May 24 to the lowest point that had been
touched for more than five yeaas—an average of $45.50. But
the average prsce of the same .stocks a week later was only
$45.22, and for a whole year they have struggled in vain to
reach an averafe-of $55, which was considered absurdly low
when it was touched early in May, 1884. Theaverage rates of
interest on American securities is about down to the Earopean
level in the same classes and it would seem that they cannot
go mucn lower. The net inierest on the government 4§ per
cents is 2,23 ; on the 4 per cents, 2.46 ; on the District of
Columbia bonds, 2.94 ;
nsylvania railway general mortgage, 8.76 ; New York Central
bonds, 3.83 ;. Missouri stabeq\)onds, 8.44. The lowest govern-
ment loan ever made is by Connecticut, whose 8 per cent. bonds
were latelp taken at-876-1,000 of 1 wer cent. above par. The
British 3 per cent. consols are sold below par and the United
States 3 per cents were sold at par. Incomes bave been cut
down as if a heavy tax had been laid on them. In the face of
this we shall not hear much more about progressive income
taxes in addition to other taxation, for the purpose of cutting
down the accumulations of rich men. One effect of this low
rate of interest is of great economic valwe to the industries of
the United States. Interest is a considerable item in the cost

of production—prolably somewhere about half the rate of in--

terest on the capital, so that from 2 to 5 per cent. of the value
of goods are taken as interest, the rate on the capital being 4 to
15 per cent. It follows, then, that under falling interest, the
prices of goods cheapen by a rate that is about half the loss in
the rate of interest on the capital. This has a most important
bearicg on American manufactures as fitting them for competi-
tion 1n the markets of the world.

An auger which bores a square hole is now in common use in
Cleveland, where a joint stock company is being organized for
the purpose of manutacturing them &: tie market. The Herald
of that city thus describes it : ‘“ Its end, instead of having a
screw or bit, has a cam motion which 6scillates a cutter mounted
on a steel rocking knife which cuts on both sides. In order to
prevent the splitting of the wood the ends of the cutter are pro-
vided with small semi-circular-shaped saws which help in cut-
ting out perfectly square corners. Itis estimated that this new
process will save the labor of three men who work with chisels,
a8 one man can conveniently cut a two inch mortise in the same
length of time that he can bore & round hole.”
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PAPER ON THE PACIFIC SLOPE.

A REVIEW OF THE HISTORY AND PRESENT B8TATUS OF THE
INDUBSTRY.

California has done moderately well in the manufacture of
paper, considering her isolated position. The first paper mill
in this State was started about thirty years ago. It made both
news and wrapping descriptions. A copy of the Evening Bul-
letin in 1856, on news paper made on this pioneer mill is re-
markably well preserved, showing that good stock and skill
were employed In the manufacture.

Wrapping paper has been made here from that time to the

resent and witfgrest success, though considerable has been
1mported right along from the East. The best straw wrappiug
received here {rom New York has been the brand kuown as
the Malden Bridge. This paper had the call of the market for
years after its introduction into this city, and it is therefore
some satisfaction to know that our local manufactures have
successfully usurped its place in the local trade. It is claimed
that California manufacturers can and do make a superior arti-
cle of straw wrapping, equal to the best in the country. Of
caurse there are various grades, some light and others heavy,
some more or less brittle, and some exceeding tough. The
material for this kind of paper—wheat straw—is abundant,
and of first-class quality, and of course there is no reason why
the manufactured article should not be well up to the require-
ments of the trade. The best grades have not been excelled
by anything brought to this market from abroad.

The statistics relating to the imports of paper at San Fran-
cisco are not as definite as could be desired, both with reference
to quantity and character. No attempt has been made to keep
to keep the description separate, and consequently it is impos-
sible to designate the proportions of writing from news or
wrapping kinds. The figures have been kept in cases, bales
imd bundles, and for the past twenty years have been as fol-
ows :

Onses. Bales. Bundles.
1865 - - 36 2213 10,916
1866 - - 614 875 10,548
1867 - - 3863 15,353 7,148
1868 - - 687 8,886 157791
1860 - - 1088 7,106 25363
1870 - - 082 2322 2,732
1 T 7 S -/ B
1878 - - 4223 9,017 26513
1874 - - 3,908 11,638 36,756
T -1 B i e
1877 - - 573 7,622 77,211
1878 - - 4585 11254 68,023
1881 - - 6,107 3,450 87,002
1882 - - 6,062 408 108377
1883 - - 3 914 100534
1884 - - 5,787 532 122153
Totals =~ 92,849 147469 1,110,386 .

The first invoices of paper overland by rail of which we have
any record were in 1870, when 741 cases, 26 bales, and 151
bundles were received in that way.. Since then the railroad
has been steadily absorbing the paper-carrying trade, and of
late years the bulk has come by cars. For the past few years,

large rolls of paper for the daily press have been received in

sinﬁle sheets, measuring 23,200 feet long.
arin county, we believe, is entitled to the credit of the
first paper mill enterprise. This was established in 1856 about
12 miles north of S8an Rafael, on what is now known as Paper
Mill Creek. The surroundings are picturesque and the location
excellent, with an abundance of pure water. The cars of the
North Pacific Coast Railroad pass close bﬂ,:bm affording rail
transportation to all parts of the state. t year a new mill
was erected in the same locality by the owners of the old mill,
which is still standing. The new mill is the largest and best
equipped in the state, provided with all the latest approved
agplianoes for manufacturing all kinds of paper. Itis claimed
that in all its appointsments it is the eglul of any at Holyoke,
ing centre of this class
of manufactures in the United States. %he erection of this
miil was commenced in 1883, and it was ?ut in operation
March 1st, 1884, farnishing c::x&loyment to 75 persons. [t is
now principally employed in ing book, news and manilla
r at the rate of 7000 pounds daily. The product ot thé |
old mill at the same place in 1865 was 5,630 reams news and
6,840 reams wrapping and manijla. In 1875, the same mill
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made 200,000 poundsnewsand b
ook, 300,000 pounds hardware
sud 400,000 pounds manills, sgainst 600,00%0 pounds of

kindsin in 1874. The pioneer paper manufacturer of the state |

1]
|
:nsrt P. Taylor, who has been ir the business here for nearly
, u-‘y years, and who owns two mills on r Mill creek,
duties oo pirY: Mr. Taylor has been laid aside from the active
will 8 of life for several months by an illness which is it feared
Tht erminate fatally at no distant day.

| res e paper mlils of the state to-day are not the same in all
ag ‘}”"t' as those which have been in existence, Twenty years
. :Ve had the San Lorenze mill at Santa Crus. This has
. u‘,’f 3 ently dropped out. For the past eight years wo have had
in Ol{th Coast mill at the same place. This mill is engaged
- Aumakm straw wrapping papea. The Eagle mill st Point
‘gaena, Mendicino connty, and the Caledona mill at Saratogs,
as tha lara County, where merged into an enterprise known
The § Corralitos mill at Corralitos, Santa Cruz county, in 1882.
built tockton ruill was started abont ten years agd but was re-
Oo“tllllz1.877 . The Lick mill at Agnews on the South Pacific
Doust Railroad was rebuilt in 1882, The mill st Corralitos is
The ‘S‘“g"d in making straw boards and straw wrapping. The
| pin tockton mill and the Lick mill make priuting and wrap,
used ot and both mills have supplied some of the paper
. Vear o arorblon of the daily prass PP San Francisco. About 8
Now, si.:g; a new mill was erected near Los Angeles. There are
ineerefore, six psper mills in active o ration in the state.
one in e B Marin county, one in. San Joaquin Counts,
one in f‘“‘“‘ Clara county, two in Santa Cruza county, and
cit; ;’ o8 Angeles county. The mills have probably a capa-
vy for manafacturing from 40,000 to 59, 000 pounds dsily.

Plle;ehls a mill at Clackamas, Oregon, from which some 8u

18 no ave been received of an excellent character. A pewm
regan i uree of erection in Washington Territory, near the

ll‘l°n line. The plan is for a large and first class mill.

- ere is no reason why the paper mills of the state should

I

!

|

i

!

\

|

bot supply all the wants of the state for wrapping descriptions,

a) d
f:rdstth“ they already do to a very great extent. The stock
and hawpy TAPPINg paper isabundant. Butchers require strong
requi eavy paper, and this is supplied. ‘Hardware merchants
th"ls ;e a different quality and colour, but stroug stock, and
jute bﬂnt is fully met. The chief stock in manille, paper is
k imutts, the refuse stalk of the jute plant. This stalk can
ook por(ti.e d here as cheaply as in any other part of the country.
are n :n printing paper are made from cotton Tags. 'hese
. gnﬂ? very abundant here, and yet if the demand were larger
the it supply could be got together to meet the wants of
- wills. First-class book and news paper has
¢ and is now being made. But the requirements of the
gethe aud it has been found unsafe to rely alto-
ot gl o the local mills for supplies of this kind, because ©
ri hte,:.“b“‘ty to get regular and sufficient quantities of the
ght kind of raw material. The leading daily papeTs want

Uniform quality and a permanent source of supply, and 80 the
; One of

ily press are large,

Praprietors import most of their papers from the cast.
co::: elgt:less rolls of printing pI: p:', as they are
put about 4} miles in length, About three of these rolls sre
IOIdZ; the Call press at once. The paper is cut a3 printed an
ig ood at the same time. The operation effects & great saving
andling, and of course in labour and expense.

The trade of the Cali i
alifornia r manufacturers probably
xceeds $1.000,000 per annum. p"Fehil is the cost of the product

83 delivered from the mills. It -
i . oes through other msnipt
t;:‘? before reaching eonaumers.g Large agums are also spent
com ::}urn aud foreign descriptions. All the vritmg paper
aea from the east, There aro three of more large firms it
. larmy exclusively engaged in the handling of papers besides
tiog 55, bumber who handle considerable quantitiés in oonnec
with other lines of business. Americans are great con-

SUmers of o p .

r peper. The evident believe that paper is more

¢fective for some purposes than powder. Paper ballots are
Jead bullets.—

D
owd to have etfected great revolutions than

San Francisco Evening Bulletin.

in the iron mannffact'ur‘e of the

total production of pig iron 2
of ;:,;f duced within the pust few yesrs. The average quantity
again tcon'“med.l’e" ton of pig iron was 2,07 tons in 1883,
fon p 2,65 tons in 1875, 1n 1884 the total quantxtiy of pig
on thpmd“ce‘.l was 7,528,966 tons, being 8 decrease of 961 58

© quantity made in the preceding year.
o

'l‘ms;. consumpti
: mption of coal
British Igles relatively to the

IMPROVED SCROLL-SAWING MACHINES. A
\]

We have pleasure in presenting to our readers some descrip-
tive matter Telating to the spiral-s ring scroll-sawing machines
mede by Henry L. Beach, of 140 Elm street, Montrose, Susque-
hanna country, Pa. Mr. Beach is one of the pioneers im
the mannfactare of this useful clasa of wood-working machines,
and by the adoption from time to time of improvements which
expenehn-c; hgs sugges:«:.o hg hnla succeeded in av:l)lving a scroll
saw which, in respec simplicity, s and efficie i
everything that could be desirpod. ¥, speed eney 1

The machine shown in the accompan
No. 1 tilting-table machine of this m
be constructed upon the best known
every known improvement ‘that coul
and durability. :

‘We give herewith the more important mechsnical details in-
volved in its construction and action, which will serve to bring
into %rominenee the special features of excellence and superior-
ity which are claimed for it by the maker.

The machine is provided with a tilting-table bed which can
be adjusted in & moment to any angle, either to the right or
left, up to 39 °, and securely held in an; i

The circle on which the bed rocks is rule:

ing illustration is the
r, and is affirmed to
rinciples, and to embody
d add to its usefullness

desired rmtion.
Y right and left, to
exhibit the desired bevel, and by this the bed, after using
on an incline, can be brought at once to a dead level. The
lower frame of the machine is a solid casting, made extra
heavy to insure freedom from vibration when ranning st high

d. The bed itself is 88 by 40 inches in dimensions by 1%
inches thick, and is made of alternate strips of ash and
cherry securely glued up. The crank shaft is of 1 8-16th inch.
cold Trolled irom, &rovxded with two 8}.inch bearings, with
pulley between. The upper rigging on the straining ﬁ:vico is
claimed to possess special features of excellence. The springs,
air pump, gaide-ways cross-head, and steel bearing with all
their connections, are attached to a tubular shaft, which is se-
eured to a heavy cast-back support by the box S and ecoentric
lever F. When this lever is raise the shaft, balanced by
the 3prin§‘0, is free to move 0 and down to suit sny length
of saw. The back sad sides of the saw are n?potted by the
steel bearing L, which may be rnsod or lowered to suit differ-
ent thicknesses of work. | he air pump is bolted to the arm of
the springs, and works noiselessly. The under guide-ways are
new festures on the Boach mmachines. They are so devised
that they cannot, by ex ion or contraction, tighten or
loosen the cross-head. This provision allows it to run snugin
its bearings, preserving the true alignment of the saw. All
lost motion is taken up in the cross-head, which may be worn
entirely out without redressing or fitting. To avoid the hollow.
ing of the bed by wear, an 8.inch iron plate is letinto it sround
the saw lot. The lower end of the saw is securely held by s
strong self-acting olamp, which permits broken saws to be
used withoat drilling or punching.

One of the notable mechanical features embodied in the Beach
scroll saw is the improved friction pulley and combination
| brake with which it is provided, in plice of the usual light snd
loose pulleys. By means of this device the machine mmy be
made to start and stop instantly by a single movement ot the
feet without shifting the belt. This attachment permits of &
notable saving of time in changing the saw on inside work.
We are assured, in this connection, that the mschine, when
mnm at full speed, may be stopped, the saw removed and
replaced, and the ‘machine started at fall speed again inside of
four seconds.

The springs used on these machines are made of extra orusi-
ble cast steel, carefully proved as to quality and temper, with
the object of insuring to the fullest extent the qualities of elas-
ticity, strength and’ durability. - .

The machine here described is commended for shop work
generally, and especially to the favorable attention of those
engaged in pattern work. The table can be adjusted to give
the desired draft in s moment, and there is scarcely any pat-
tern on which it cannot be used with decided advantage in
saving of time in trimming up the work. The simplicity of
the starting and stopping ‘mechanism “has special advantages,
gince it avoids the loss of time involved in the shifting of the
belt, enabling the sawyer to keep both hands onhis work, and

reatly reduces the risk of b”‘kmii‘oho most delicate patteras.

mpared with the band saw for this class of work, it has the
merits of giving the drafeall around the pattern, permitting of
the use of & much finer saw, and cutting the work smoother

and more accurately.—Ez.
D=
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|
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THE STANHOPE WATER SOFTENER.

The idea of eliminating from water by chemical treatment
the greater part of the mineral matters it contains, before it is
used for feeding boilers, bleaching, wool-washing, and other
manufacturing processes, is well known but is difficult of ap-
plication. The addition of a solutien of Jime will throw down
the bicarbonates of lime and magnesia, and similarly carbonate
of soda will eliminate the sulphates of lime and magnesia. But
the precipitates are not heavy, and it is exceedingly difficult to
separate them from the water without very extensive apparatus.
Settling tanks,especially if they be shallow, will effect the resunlt
in time, but the process is slow, and requires a great deal of space
if large quantities are to be dealt with. Filtering is sometimes
attempted, and should answer if carefully carried out, but the
filtering ‘material rapidly chokes, and requires to be often
cleaned, The result is, that although the process is well
known, and can be conducted with the greatest ease in the
laboratory, yet, asa rule, manufacturers have seldom adapted
it, preferring, as the lesser evil, to have the matter deposited
in their boilers, and to combat them there by auti-incrustation
compounds, by frequent blowing off, and by systematic clean-

ing.

%ecently a new apparatus has been devised by which the
precepitate can be extracted from the water by the continuous
process, which requires com paratively little space, and no great
amount of supervision. It is the invention of Messrs. Gaillet
and Huet, and is manufactured in this country by Messrs.
Cordner, Allen, and Co., of 88, Bucklersbury, E C., and the
Stanhope Works, Fulham, 8.W. The apparatus is illustrated
above, and consists of a series of wrought-iron rectangular
towers occupied internally by a large number of sloping
shelves. The length of each shelf is such that it does not
reach entirely across the tower, and as the shelves are rivetted
alternately to the two sides, a devious course is left from bot-
tom to top, along which the water can flow, passing backwards
and forward between the shelves. These, as shown in the
illustration, have a very counsiderable inclination, and slope
each way into the corner of the tower, which thus forms a
pocket. The water and the chemical agents, mixed in definite
proportions, enter at the bottom of the tower, and gradually
rise through it at a very moderate velocity. The precipitates
flow with the water, but as they are slightly heavier tgan it,
they do not turn round the ends of the shelves with the same
facility, and thus get carried into the still pockets where there
is no current, and where they lie until removed by the opening
of the valves which form the outlet to those places. Thus as
the water as ends it gradually loses its turbid appearance and
emerges at the top quite clear.

The tanks for the chemicals are shown at the top of the
tower. The two larger, which are for the lime solution, are in
duplicate, and the smaller is for the soda. The preparation of
the reagents is as follows : A quantity of caustic soda ia dis-
solved in the upper tank, and kept there ready for use. In
one of the large tanks the workman places every twelve hours
8 quantity of elacked lime, and stirs it while the tank is run
three-quarters full of water. The required amount of soda
solution is added, the quantity being measured by a float and
a graduated scale, and then more water is admitted, and the
whole agitated for ten minutes. This mixture is drawn by a
floating pipe from near the surface, and is thus decanted into
a small tank provided with a ball-cock that always keeps the
surface at one level. From this tank the chemical runs ander
a constant bead into a pipe where it meets the unpurified
water, and the two then descend and pass through the tower
together ag already explained. Sapposing the water also to
flow under a constant head, the proportion of lime and soda
will always remain the same, after they have been once adjusted
by an easy test. After this treatment all that remains in the
purified water is sulphate of soda and chloride of sodium,
neither of which are found to give any trouble.—Eng.

THE experiment of substituting the:labour of colnured people
for that of Chinese is being tried by a S8an Franciscoan, on his
ranch in Los Angeles county Cal. He took there thirty-two
families of coloured people from the Sonth, built them cabins
in Southern plantation style, and thus far is much pleased
with their work. Labour on a vineyard and fruit farm, says a
correspondent writing from San Franscisco, is not so severe as
on a cotton or sugar plantation, and the climate of Southern
California is milder than in most parts of the South.

CANADIAN MAGAZINE OF SCIENCE

LEGISLATING AGAINST MONOPOLIES.

What is the use of legislating against patented monopolies ;
Cut the root of the evil and the continual tinkering of the state
will be uncalled for. One mistake in legislation, if persisted in
and preserved, eventually leads to many otherwise nnwarrant-
able meddlings with the matier. The United States made a
mistake, and a great one, too, as the country is forcibly realiz-
ing in many ways, in granting monopolies of manufacture and
use to the owners of patented articles and processes, and in
this invitation to water stock. The evils of monopoly have
cropped out in telephones, barbed wire, Bessamer steel, sewing
machines, in various electrical devices, and ceaselessly with
other subjects. Farmers have fought barbed wire pools and
patents with desperation ; enormous profits have been taken
out of sewing women and they have not gone into the pockets
of the inventors; the right to nse the lgessemer steel process
will not be sold South ; legislators are passing laws limiting
telephone charges. The history of patented monopoly in the
United States and their extortions, and the puttering counter-
legislation, would fill a large volume. Start right in the be-
ginning, and the sailing is smooth enough. Give the inventor
a monoyoly of royalty on his patent, but give every person in
the country a right to use the invention upon payment of a
uniform royalty to the inventor. The trouble has never been
that the inventors got too much, but that the controlling capi-
talists practise extortion. @ive us the new patent law, aud no
legislatore will ever need to reduce telephone rentals to §3 a
month ; it will more likely be called upon to save stockholders
from loss in the excessively low prices that would accompany
competition. -

EXPENSES OF BUSINESS.

A well informed merchant of Boston recently said to a repre-
sentative of a Boston newspaper that he had been locking back
over his accounts, and was surprised to find that since the close
of the war there had been a steady increase iu the ordinary ex-
penses of carrying on business. That this increase of business
expenses extends beyond the merchant to the manufacturer
and most other kinds of business is & fact patent to most em-
sloyets. Mere office work costs a great deal more now than it

‘did in 1865 ; more clerks are beeded,-and, on the whole, each

of these receive higher pay. Assistance isrequired in the receiv.
ing and delivering departments to an extent and of a character
that would not have been dreamed of two decades ago. Then
there are a variety of incidental expenses that now enter into

"the computation. There are telephone charges, printing, the

expense of solicitors, the whole making n
ciently large to eat up all that would have been considered fair
profits a quarter of a century ago. The tendency, all the time
going on, to lessen the hours of service, both in offices and
workshops, of itself makes the cost of business proportivnately
higher. Competition is sharper than it was ten or twenty years
vgo, and prices are 5o much reduced in most commodities which
enter into the necessities of a household, that mechanics, clerks
and others are enabled to live much better now than it was
possible for them to do ten or twenty years ago, when their
wages were less and the cost of living was greater.

an amount suffi.

REMOVING COTTON FROM WOOLEN RAGS.

A successful process for removing vegetable fiber from
woolen rags has lately been invented and put into operation
by Mr. Duke Fox, of Dewsbury, England. The Journal of
Fabrics, referring to Mr. Fox's process, states that the oger-
ation is more econowical and more healthfully conducted than
any of the methods hitherto practiced. The chamber for the
reception of the rags to be carbonized was filled to its ntmost
capacity with worsted and woolen rags having a large admix-

ture of cotton in their composition, and after being under

treatment by the less than two hours, they were then
removed without the slightest appearance of the body of the
cotton Leing anything but dust, and this was effected without
the woolen or wursted part of the material beinfl damaged in
strength or color to any perceptible degree. The carbonizer
can be put through about four workings per dav, extracting
about 1,000 pounds of shallies, or from 2,000 to 2,500 pounds
of cloth rags.

[July, 1885.
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provided they were not tied as to delivery. The shi being in
5 clentific ztms' no hurry accepted these terms, and the ?ouee lpwi':i‘:‘lr;'n the bill
o — - — | of ladins was vis New York. The goods would go out to New
of fun English industrial exchanges are all faithful advocates York asdead weight, and would there be transfered into Lon-
favo:ee trade, but recent events lead us to believe tha{ do not | don-bound steamer.” .
Datica také:gsny all artificial restrictions of trade between It was discoversd upon examinstion mot long ago, that s
%0 mu "ﬁ use it is morally just or p! ilosophieally correct, | chimuey 80 foet high at a machine shop at Holyoke, ., W8S
ch as because free trade is likely to benefit English manu- | about 42 inches out of ndicular. The method employed
in righting was quite simple. A harness was located under the

f;
tn":lll‘?n. There has been remarkable unsnimity among ,
in denouncing their government for purchasing pumps | cormice, and two others below the first, Two lever jackscrews
ers of one of the harness on one side,

for the Soudan pipe line from Worthington, our American com- | were phoed under the
and six jackscrews similarly on the other side. The earth was

P‘ﬁy. Yet the British government was merely following the
po ‘z the press of that country are so ready in recommend- | then carefully loosed about the chiminey on the opposite side
who, oth.qr pations, But even there it makes a difference | from that of its inclination, and water dpourgdin, after which the
w“ ox is gored. 'm}:ﬁen v:;e ::ﬁ'nad mli%;e anh the earth again loosened
HAT WILL BURST A GUN.— laced | andsdampenec ¥ the hose. r this process had beeu sever-
the muzzl of his fowling.piéce lg‘ng:':;‘: By e tho | 8l time repeated tho earth was puddled, and the whole stands
grﬂl‘ge, The result was the bursting of the barrel near the [ 0% properly righted.
b ‘l’gch, and the mutilation of his hand. Another placed and FLOATING BREEAKWATER.—A newform of floating iron break-
de the muzzle of his gun square against a piece of plate win- | water is to be placed as an experiment at Eastbourne, England.
ow-glass, and fired the charge—powder and bullet. The glass | Its eneral nature is somewhat like this : Two rows of iron pon-
:":s shattered, so was the gun.barrel. Another instance Was tons filled ‘with cork or otherwise qopatmctod internally to re.
p at of an experimenter who had heard that a candle could be | main buoysnt when upnrod by collision or by acts or war,are run
dred from the barrel of a gun through an inch-board. He. | outto sea in parallel lines. The front _fwingthaexgeceedltorm
._rove a candle into the muzzle of the gun, fired, and the explo- | stress is wedge shard. 80 88 by dlﬂdmg the mass of projected
d“’_n split the barrel almost its entire length, and did not even witer to lessen the force of the impact and cause part of the water
rive the candle from the muszle. Still another burst of 8 to ascend in & colamn of spray, which then falls back. Thewave
gun-barrel was cansed by the use of wet grass for & wad, well | which rushes under_the ponton has its velocity retarded by a
:mmgd down over a charge of shot. But perhaps one of the | lattice framing, carried 12 feet below the ponton. The framin
- Kl_it singular exhibitions in this line was a Colt's navy revolver, | slso imparts stability to the ponton. Behind the wedge-sha
Thfch some years ago was sent to the factory in Hatford, Ct. | ponton is another ponton which serves as a wall, and the in-
s was before the adaptation of these pistols to the metallic | tervening space the wavesare interoepted. Two sorts of chain
an‘glgdges, and it is Yrobable that in loading with open powder moorings secure the breskwater.
s t;ll only a small amount of powder got into the chambers, A GREAT railroad bridge 9,000 feet long, is to be built over
it fr, e bullet was not propelled with sufficient force to drive' | the Hawkesbury River, in New South Wales, Australia. The
&m the muzzle; at least the bullet did not go out, but lodged. | soundings appear to show that the foundations for piers must
ot ke shooter did not know whether the bullet escape: or not, | be sent down to a greater gieptl} than any ever sunk by man in
wa <ept on firing until the barel burst or bulged, and when it | the whole history of engineering, the water in some places
let; sawed in two longitudinally there were found fourteen bul- | being 77 feet deep, and in others, where the water is 45 feet
bamwedged one into the other, and so much *‘ upset " by the | deep, the mud snd sand is 126 feet deep, making 170 feet in
tlmtmem.\g of the suceessive explosions of the powder charges | g]] to aink the piers below tide. This bridge is to be for double
ten dwonge of them were not less than one inch ‘digmeter, flat- | tracke, and will costover $2,000,000. Proposals to build this
B :l discs imstead of comical bullets.—Manufacturer and | oreat bridge have been asked of the lendm% bridge builders of
der, _ ! England, Europe and the United States. Sir Saul Samael, of
London, on the part of the Government, has named a board of
iscell tg | engineers, to mget indLondo: in ann:bto :xsmin; :l:;d re x
m\ ' on the plans and tenders sent in e bri uilders. The
- aneons Z;U 5. board named consists of Sir John Hawkshaw, C.E.; Col.
Douglas Galton and Mr. W. W. Evans, M.1.C.E,, of New
byA YOUNG man in Auburn, N.Y., has perfected an invention | York. Mr. Evansis just recovering from an attack of pneu-
it which a load of from two to four tons of coal can be emptied | monia and cannot avail himself of the honor thus conferred on
sy the cellar in about half a minate. The invention can be | him. Thisis the first time that an American engineer
d, it is said, or sny ordinary waggon, or on & ‘soal car, and | been asked to serve on such a board in England, and it is to
086 who have seen it in use in Auburn say thatit is 8 most | regretted that Mr. Evans is unable to act. .
A CORRESPONDENT of the London Times sends the following

seful contrivauce.

E royal $aai : : . bieot . by
| ot e B e | S s of e el o Dl 5 on -
e use in th i 3 0, at the | « y . Y e
e M b st | e e ST
258,613,038 tona, 1t appears, sherefore, that with 81 00t | droyant," the ‘Caiman,’ the « Indomptabls,’ and the “Perrible’
armed ; ironelad for

PUt of nearly 147,000,000 tons per annum, supplies sr® 7ot in- | pave been lsunched and are now bﬁ:& 0
¢ Farleanx,’ which is the only one of this

——

———

"ul?d fclbr 920 years hence. duty slong the coast, 1ad ganbosts of
HE latest experiment i o o: o of industry comes | class of vessel not finished ; first-class iron-c nboats of
riment in the organization o' "% o eori g.MO tons each, the ¢ Acheron,” the “Cooyte,’ the '%‘8‘”“"

Works belonging to the firm of Struve & Co have recently | and the ¢ 8tyx’; ‘second-class iron-clads of 1,050 tons each, the
oit planted in8. complete settlement, some'h’lt like Pullmsn | ¢Flamme,’ the “ Grenade,’ the * lﬁtnilh,'. and the Fusée' ;
Y, near Chicago. The workmen, of whom thers are between | craisers, %he * Bfax’ and the ¢ Dubourdien, which have been
a.SOD and 4,000, are all lodged in small cottages, most of which | lannched but are not yet armed ; cruiser torpedoes of 1,280
i;e made to accommeodate two families only ; while the pablic | tons, the ¢« Condor,’ the *Epervier, the *Faucon,’ and the
Ny Stitntions of the colony include a refectory, & laundry, & | ¢ Vautour'; torpedo ships of 820 tons, the ¢ Coulevrine,’ the
ospital, a benefit society, but charity in any otber form is | +Dague,’ the *Dragoune,’ the Fléche,” the ° Lance, the
(‘lmte unknown in the place, and the co-operative society pays | ¢ Sainte Barbe,’ and the * Salve,’ while the ‘ Bombe has been
flourishing dividend. lannched md,]i' nog“ beinhg‘:?ed G b“b:r:,h theF‘ lut:u.og
—As illostrati i hich ocesn | and the ‘ Etoile * ; first-olass Clspasc e ¢ Falton,’ the
i e, B e g o | e e e ond e deih B
1sh co T in; e y ’ .y b,
S oYl el | Pl e AP e
’ltergm,ing firn: of Transatlanctio steamship owners. A Liver- Thirteen torpedo medm bex;e p a8 'Qlfi“ a l‘:ﬁ trans-
1 firm having 1,000 tons of* rough freights for London, find- | port sbip for Now Caledonis, two Ttllls.mlm two g vee-
& that 10 was the lowest rate quoted, made ouvertures & the | sels to be used as training shipe. The total amount to be spent
1 goods at Gs | on ship-buildiog for the current year is £1,8560,000.

Wanagers of a transatlantic line, who sccepted the

from Russia, where the employés of the large engineering
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STANHOPE WATER SOFTENER.
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