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)TTENTION is being
turned to the navigation of
the Mississippi in good earn-
est, and various schemes are
suggested for the improve-
ment which it so much. needs,

) commencement of which, we be-
lieve, has already received sup-
port from Congress in the shape
of an appropriation, is no less than
a returu to the old system of
reservoirs by which the Babylon-
ians collected the ove:flowings of
the spring to serve them during
the drought of summer. To ap-
~ ply such a scheme to the main-

:::tnc? of a water way is entirely new, and represents a
at al] St:)gat.xtlc,undertaking, which however does not serve
of the dlsmay modern engineers. The total capacity
" Teservoirs proposed to be formed will be equal to
epth 5¢a of 400 square miles of surface and a uniform
of eight feet. The water will be collected by the

thency of forty-one dams, to be ‘constructed, seven on

on t“hppel‘ Mississippi, fourteen on the St. Croix, twelve
congrs Chippewa, and eight on the Wisconsin. The
"hemmchon is to commence at Lake Winnebagoshish,
onee f‘Tdﬂ.m sixteen feet high is to be commenced at
Ruang thhls will be a part of the first system which is
anq y ® outlets of Lakes Winnebagoshish, Leech, Mud,
Gull ﬁmlhon, and include dams at Pokegama Falls,
Vast k!{ and Pine River. It is expected that tha
ly op(i“““my of water thus held in reserve, and skilful-
Catioy Tated Wwith the assistance of telegraphic communi-
* -ovnll furnish a stream which can be maintained at
Jr;n dopth of four feet on the upper Mississippi
. :‘ Y to November. The advantages which will
itang o the navigation of that-region by the successful
s this undertaking are immense, and the cost is
8 sup o, Dot to exceed a million and a half of dollars,
toregt ; Pon which it should not be difficult to pay in-
nndell:g:gmtely upon the successful completion of the

THE subject of the drainage of Ottawa has been ven-
tilated to an extent which should lead to a better venti-
ldtion of the sewers themselves. The drainage of the city
is itself good, so far as the laying of the pipes and the
arrangement of the main sewers is concerned, -but the
ventilation is abominable, and with an insufficient sys-
tem of ventilation, the best system of sewers in the world
becomes nothing more or less than a mine of death to
the inhabitants. Close trapped in the drains and unable
to obtain a proper exit, the foul gases produced force
their way into the houses themselves, and are the cause
of a multitade of evils, Nor is Ottawa the only city in
the Duminion which might take a lesson, and see to the
reduction of its death rate in time,

TuE applicability of the electric light to photographic
purposes has been known for some- years, and made
occasional use of for the photographing of objects whete
sunlight was not procurable, a8 in subterranean cham-
bers, or in the night time. Itisa new thing however
to tind electricity in direct competition with the sun, as
the source of light for portrait photography. Mr. J. von
Ronzelen has recently arranged his studio in Berlin ex-
pressly with a “view to the accomplishment of this
objoct, and has succeeded beyond expectation. The
time of exposure is scarcely longer than that required in
ordinary daylight (from 7 to 9 seconds) and the portraita
are said to be actually superior in sharpness of outline
and distinctness of featurs, no less than in the delicacy
of their shading. The motive power which supplies the
electricity is a 4-horse power electro-dynamic machine
situated in the cellar olf)oghe house, and the studio is
placed on the first floor, In itself no small convenience
to those who are accustomed to climb up sky-high to the
operating room. . It:has been found that the direct im-
pact of the light casts too deep aund sharply defined
shadows, and to obviate this, the light itself is enclosed
in a parabolic mirror which throws its beams upon a metal-
lic reflector of about 13 meters diameter, fastened to the
ceiling, thus distributing the light over the whole sur-
roundings of the sitter. By this means the original
| light power, equivalent to 3000 candles, is reduced 30
! per cent. The reflector is arranged for easy adjustmess,
“and the light can be directed st the pleasure of the
| operator. ~ The advantage of the new system in &
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country where the photographer, especially in winter
time, is 80 much at the mercy of fine weather, is very
marked, and the process will no doubt speedily come
into more general use. We give an illustration of the
studio on the last page of this issue.

Tax U. 8. monopoliesare being freely discussed in the
columns of the North American Review. We should be
i thankful here in Canada for our proximity to the States
in one particular at least. We have close at hand an
example of a great country growing up from small begin-
nings and going through the same stages as we ourselves
have passed or shall pass through, and while we seek to
imitate her in some things, we may be even more grate-
ful to her for the lesson she gives us from time to time of
what t0 avoid. In a recent number of the Review we had
some startling revelations of the progress of the Standard
0il Company from a small beginning to an almost com-
plete control of the oil trade ; of the manner in which
such control was acquired, and the unscrupulous way in
which the power once obtained has been exercised ; the
crushing of rival companies by nefarious contracts with
railroads, and in fine the establishment of an irrespon-
sible and wide reaching monopoly. In the April number
of the same periodical Mr. John Fiske explains the
monopoly of business by the large telegraph companies,
and the evils which result to commerce from such ex-
clusion of fair competition, offering suggestions as to the
propriety of government interference. From all this
we have a lesson to learn. The popular sense of justice is
always against the taking from a man whathe has obtained
without breaking the existing laws of his country, and it
is a strong, if sometimes a necessary measure for a govern-
ment to interfere to destroy a monopoly which it has
passively allowed to come into existence. The obvious
remedy for the evil is the prevention of such at their
inception, and it is in this that the moral of our story

lies. Verbum sap.
B .« o

THE American journals are jubilant over the prospects
of the year, and the advancement of trade interests, and
we may share their enthusiasm at least in a measure.

_ Immigration is undoubtedly bringing money to the States
and may.be looked for to help us in the same way,
while the general impetus given to railway matters will
undoubtedly directly affect our interests, through one
important branch of business at least, the lumber. trade.
The gigantic schemes of this year are unsurpassed in
railroad annals. Besides the Canada Pacific, the im-
mediate effect of which cannot fail to be beneficial in
the impulse it will give to trade and labour, whatever its
ultimate effect on the prosperity of the country, we have
the Northern Pacific, which, is being pushed with .re-
markable energy and will be finished in 1882, although
it was once considered a “dead duck.” The Central
and Union Pacific railways are spreading themselves out
northward to mineral regions, coal lands and agricul-
tural and grazing districts. = The Union will seon have
3,000 miles of roads tributary to it, and the Central is
destined to become a part of a line under one manage-
ment exterding entirely across the continent. The
Southern Pacific railroad only lacks a few miles of com-
pletion, and will unite the Atlantic at Norfolk with the
Pacific at San Diego as well as San Francisco. The
new south-western system planned by Jay Gould has the
ancient city of Mexico as an objective point and will
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probsbly be extended to Guayumas on the Pacific. Then
there are the several achemes for crossing the Isthmus of
Central America, one of which will probably break
ground this year and go forward until completed, while
there are no end of lesser railroad enterprises, which at
other times would have been great undertakings, but
now no one takes into account at all. Such an increase
of activity amongst us and by our side will undoubted-
ly give us here in Canada a chance if we are able to
utilize it. Lumber especially will be in more demand
than heretofore, and with the re-establishment of a pros-
perous lumbering season we shall see a direct effect upon
the business prosperity of the country.

A propos of the Ottawa drainage question of which
we spoke above, comes the following clever parody from
the Toronto Globe.

*THE SONG OF THE SEWER.”
(By the Ghost of Thomas Hood.)

With water ﬂlthJ and thick,
‘With tetid and poisonous breath,
I steal unseen beneath busy feet
And I breed di’uuo llld' death.
Stench { Stench ! Stench

No house, be it rich or poor, .
From the laboring man to the judge on the Bench,
Can exclude the smell of the sewer.

With vapors charged with death
Three fathoms down I creep,
And I chuckle unseen in my siimy bed
As right aund left I peep.
Blockheads, or asses, or worse,
‘Who won't let my breath reach the street,
Bat bottle me tight for their city’s curse,
‘Whilst [ chuckle and chuckle and cheat.

For, slimily rolling along
‘While the city is hushed in sleep,
To right and to left, into every home,
Does my phantom vapor creep.
See yonder empty eot !
The little one breathed my breath,
And the poisoned blood in the veins ran hot
Till the parents prayed for death.

‘When slumber the city enfolds,
What a zest in being wautouly free
To choose for my own the loved ones ofall,
And with luck, at odd times, an M.P.
Smell! Smell! Smell!
Nasty and vile and impure,
Shall swell through your homes like a faneral kuell,
The horrible smeli of the sewer.

Choke ! Choke { Choke!

In diptheria’s deadly embrace—
» Ilove the sound and chuokle low,

And linger about the place.

And pone suspects the sewer
Baried full fathoms three,

Save the undertaker—oh ! best of mutes,
For never a word says he !

Shame! 8hame! Shame !
The Aldermen knows fall well,
And the Mayor, too, how deadly 'tis
To live within my smell :
For it's Death ) Death{ Death !
Maybe slow, but insidious and sure,
That eaters your home with the poisonous breath,
The fatal breath of the sewer.

—@lo*e, Feb. 33rd, 1881.
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GLUE.—A glue ready for use is made by adding to any quan- |

tity of glue, common whibkey, instead of water. Put both te-

gether in a bottle, cork it tight and set it fer three or four days, §
Glue §

when it will be.fit for use without the application of heat.
thus prepared will keep for years, and is at all times fit for use,
except in very cold weather, when it should be set in warm

water before using. To obviate the difficulty of the stopper jf
getting tight b{l the glue drying in the moutk of the vessel, us §
the cover fitting tight on the outside to prevent F

a tin vessel wit!
the escape of the spirit by evaporizatien. A strong solution @

isinglass made in the same manner is an excellent cement fof

leather.
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GLASS AS AN OBSTRUCTOR AND REFLECTOR OF LIGHT.

J Mr. ¥. W, Hartley has recently contributed to the London
‘i‘"‘mﬂl of Gas Lighting, three interesting papers in which he
ki‘“ to arrive at the amount of light absorbed by the various
b;d‘ of glass globes and also by sheet glass, This work has
bl_l done from time to time by others, but in no case has the
tubject been treated in the exhaustive manuer which characte-
dos 1T Hartley's experiments. The author mentions the work
Hne In this direction by Mr. W. King, of Liverpool, and Mr. A.
- Wood, of Hastings and adds, *the statements of these two
0tlemen embrace all the published facts upon this subject.”
lie Would call attention to the experiments made some years
2ce by Prof. ¥. H. Storer, of Boston, which certainly deserve
i': Btion as having been made with great eare, and in which so
‘hportan't an item as the thickness of the glass was taken into
® consideration. This may account for the varying results
th ned by different experiments. For instance, one reports
® light alisorbed by a ground glass globe to be 40 per cent.,
e another gives it as 29.5 per cent. The point of discre-
8 lfév cannot be settled, as neither one mentions the style of
ren experimented with. Then too, there is cdnsiderable d{ﬁ‘e-
% e in ground surface in different globes, some obstracting
Mewhat more light than others.
unit';Hal;t!ey’ in all of his experiments used the Methven light
eol mention of which was made some time ‘since in these
m“m'{!‘and he says that * without its aid it would have been
o P°§81b]e for me to make the tests with sufficient rapidity and
mllnty,"
t : expe;‘imonting on clear sheet glass with the Argand burner,
wa 8 found that the loss of light with the glass at 3} inches
Wag 2 per cent., which increased to 17 per cent. when the glass
thlaOed 20 inches from the light. The cast glass used for
10gs, coal-hole plates, stc., absorbs from 13 to 16 per cent.,
the . D8 to the distance from the light; and in the same way
eentc"fmglted plate with fine lines, absorbs from 19 to 27 per
Wit
Oent, "
en

ia *%e is'a greater loss of light when the rough side of the glass
fl‘omwl:g 4the flame, than when the smooth side is next it, by
. per cent.
"'le:h both ground and opal glass the percentage loss of liﬁht
Périn %3 as the illuminating power of the flame increased. Ex-
wigh b8 were made with a sheet of thin glass in connection
fia e‘ Teflector of clear sheet glass placed 34 inches behind the
2 and the gain with the reflector was 3 per cent. With re-
alg globes it was found that a 7-inch clear glass globe with
I ontda‘ndle gas, absorbed 3 per cent. of the light, a globe ground
ster. absorbed 18 per cent., while an opal globe 7 inches dia-
ray absorbed 56 per cent.
the ix; i artley concluded with some interesting experiments on
a bit.,,'-xen“ of globes on lights placed overhead. For instance,
Whey » 28 burner gave, when overhead, the light of 6 candles ;
Der cex:“"ljolnded by a clear glass globe there was a gain of 5.50
Per ogy.” 10 the light ; with a ground glass globe the gain was 9
en;"; and with an opal globe 21 per cent.
from h.°n°ng are the conclusions which Mr. Hartley deduces
18 experiments.

ground sheet glass (24 oz.) the loss of light was 39 per
8% 3% inches, and 60 per cent. at 20 inokes. It should be

HorizoNTAL LIGHTING.

I Sheet Glass.

1 : '
ity Ob'srthat ordinary sheet glass, apart from thickness, varies in
e lm:f‘et"e Ppower to the passage of light. That the percent-
Anq incr?cm“ with the distance of the glass from the flame,
2 Ty 328 also as the light grows stronger.
in Q‘m_;t ground sheet glass, apart from thickness, also varies
the it Ctive power. That the percentage loss increases with
lighy _-0ce of the glags from the flame, and decreases as the
"hiehfﬁ“ stronger. That the percentage loss depends on
3.7 te’ clear or ground is presented to :ﬁe flame.
&roung : with flashed opal the losses follow the same law as
4, Thit.“-for distance from, and for power of light.
me With clear glass as an obstructor of light in front of
the ,,aec;;inq clear glass behind the flame as a reflector of light,
Yistanq o ehiht reduces the loss to a degree dependent on the

%ﬂx the flame.
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loned that the burner used gave a light of 17.5 candles..
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Globes.

5. That a clear glass globe ohstructs light from an Argand
flame, but increases the sensible light from a flat flame.

6. That globes of ground glass ebstruct less light than sheets
of ground glass. That the percentage loss diminishes as the light
grows stroner ; and is, for an average light, from eighteeen to
twenty per cent.

7. That opal globes obstruct an amount of light equal to 88 to
65 per cent. .

Overhead Lighting.

8. That the amount of light yielded by a flame in an angular
direction is much less than it yields in a horizontal direction.

9. That glass globes with elevated or overhead Argand flames
reduce the power of the light—clear globes, about 3 per cent.;
ground globes, about 21 per cent.; and albatrine globes about
23 per cent. ‘ )

10. That glass globes with flat flame burners, at a certain ele-
vation and within a certain radius, increase the power of the
light—clear glass, about 6 per cent.; ground globes, about 9
per cent.; albatrine globes about 23 per cent.; and German
opal globes about 21 per cent.

11. That reflectors greatly increase the power of the light
within. a radius dependent upon the shape and size of the re-
flector ; the'range of the experiments being from 52 to 92 per cent.

12. That screens at the base of an Argand flame cause a re-
duction in the power of the light, whatever be the size and form
of the reflector. .

THE ALBO-CARDON LIGHT.

There is probably no article of consumption which is so much
wasted as coal-gas. This waste arises from various causes ; un-
controlled pressure and defective fittings, both assisting to rob
the consumer of a laige proportion of the light obtainable
from that which is too often in itself impure and always an ex-
pensive though necessary adjunct to the premises of business
men and the conveniences of domestic life. Any new discovery,
therefore, which offers a fair remedy may with reason be judged
on its merits. Our attention was recently directed by a large
consumer to the saving in his gas-bill which had resulted from
a brief employment of that whigh is now known as the Albo-Car-
bon Light, and further investigation has fully shown that the in-
vention is possessed of considerable merit. Some details may be
interesting. The material used, of course, in conjunction with
ordinary coal-gas, is pure white carbon, in a solid ferm, and the
only addition to the chandelier or bracket is a metal reservoir

‘which requires to be fixed at a short distance from the burner,

the heat from which acting ugon a small conducting plate vapour-
izes the carbon which combines with the gas before reaching
the point of ignition. Some elaborate experiments have been
made by Professor Keats, in his capacity of consulting chemist
to the Metropolitan Board of Works, from which it appears that
five cubic feet of gas burnt in a Bray’s No. 1 burner, in connec-
tion with the Albo-Carbon apparatus, gave a mean light of 36-7
candles, showing a gain of 20'7 candles against a similar quan-
tity of gas consumed in another burner unconnected with the
new appliance. The latter when subjected to photometrical test
gave 2} times increase of light in favour of albo-carbon. The
experimenter also found that light for light much less heat was
evolved. We understand that the more extensive trial at the
‘Westminster Aquarinm more fully demonstrates these economic
results. A further photometrical test which has been carried
out at the office of the gas inspector to the Great Western Rail-
way ‘Company affords the following data.

Burner. C°'::‘"(';‘:.':i°“ Candle power. E;’g::‘
Brooner's Burner, No. 4........... 380 802 9.10
Bray’'s No. 1, without Carbon..... 250 108 9-10
Bray's No. 1 with Carbon, 20,
minutes after ligthing......... 270 9-08 9-10
Do. 30 minutes after lighting.... 270 1306 9-10

Such self-evident facts speak more eloquently than words.
The experiment was made on the 5th inst. and the report is
signed by Mr. J. Mauder. To this we now add no more than
our testimony to the exceeding brilliancy of the light as
improved by Mr. George Kent, of High Holborn, under whose
auspices albo-carbon is likely to become more widely known,
especially if the conversion of the carbon into gas can be accom-
plished in a briefer period of time.—Buslding and Enginecering
Times, . :
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OVALS AND ELLIPSES.
(FROM THE METAL WORKER).

Several months since we published a letter from a correspon.
dent, accompanied by some drawings of ellipses and ovals, which
excited the curiosity of many of our readers. The author of the
diagrams in question promised at the time to explain the method
of their production in a subsequent letter. So far, however, we
have had no further communications from him, and therefore in
reopening the subject, we present our own ideas, and those of
correspondents who have given the matter attention, of how the
figures i:egnestion were drawn, instead of the solution generally
anticipated. |

those who have written us, and smong them W. H. C. of Kings-
port, Tenn, and D. C. H., of Kingwood, W. Va., describe an
1nstrument with a crank and conunecting rod, one end of the
latter moving in a straight line, anc. the other connected with th
crank pin. Holes in tge rod are made totake the pencil and
draw the figures when the crank is tarned.

In Fig. 1 weshow asketch of an instrument given by W. H. C.
This methed of producing ovals doubtless is very old, and has
occurred to almost every one who has given the matter any
attention. In drawing an ellipse, however, this plan has one

Ovals and Ellipses.—Fig. 1.—Shetch of Instrument Employed dy W.
Correspondents in the Solution of the Problem.

By examination of the illustrations accompanping the article
above referred to, it will be seen that the figures produced are of
two kinds, ovals and ellipses. Both styles of figures are present-
ed in series, commencing at one end with but a slight remove
from a cirele, and conolnging at the opposite extremity in along
narrow shape. The explanation acccompanying them gives the
information that in tge construction of both kinds of figures
they are derived primarily from & circle. From these conditions
and explanations the conclusion is at once forced upon the mind
that the figures are produced by some instrument which iu its
general characteristics is analogous to the connecting rod in the
ordinary form of a steam engine, Whether one set of figures
consists of perfect ellipses and the other of a set of ovals, or
whether botgeseta are in reality ovals, we will allow our readers
to determine after reading what follows. Upon the face of the
matter, it seems extremely probable that the only difference in
the forms of the figures produced is in the length of the con-
necting rod of the instrument by which they are drawn. The
inaccuracies incidental to drawing figures by instraments of ordi-
nary construction, to say nothing of the roughness of paper,
make it impossible to determine a point of this kind by actual
measurement, and mere especially so when the figures are so
small as in this case. Therefore, we invite particular attention
to the following explanation of principles involved in the con-
struction of the shapes named.

Numerous lettters beuring upon this matter have been received
from our correspondents in the interval since the article above
referred to was published. Various suggestions have been made
in them with reference to drawing ellipses by instraments which
are different fromn trammels in construction and principle, and
which are more acourate than the method of two pins .mf a plece
of string. Various attempts to explain th® constructicn of the
figures in question have been made. The greater number of

H. C. and other

fatal defect, in that the figures which it produces are unlike at

the two ends. 1n other words, such an instrument will only §
make egg ovals and never true ellipses. This is not easily dis
covered, because in most cases very long connecting rods are §

FYy. 2.~~A 45-Degree Ellipes.

used, which greatly diminish the amount of difference betwee®
the two ends. One uf our correspondents shows in his letter %
instrument where the rod is no less than eleven times as loné
as the crank. E
An ellipse is a figure obtained by making a sectiont of & cyli®E
der at an angle to its center line. ~ Its two halves, whether takes
on the long or short diameter, are slike in all respects, T

ellipse may be also described as & circle seen in isometric P"‘
spective. ;

Ovals and Ellipses.—Fiy. 3.—-Diagram Ilustrat-
ing the Motions of an Instrument having a Short
Connecting Rod, One End Working in a Siot,




March, 188,

THE SCIENTIFIC CANADIAN.

69

Ovals and Ellipses.—F\g. 4.—Diagram of
the Motions of . an Instrument having a
Slatted Connecting Rod and a Pin, tn.
stead of a Fixed Slot.

Wrtiig' 2 represents a 45-degree ellipse—that is, one obtsined by
“I0g & cylinder at an angle of 45 degrees, or drawing a circle
h’f”metﬂc J-erspective, as though seen at that angle. It will
in ound that if we divide the diameters into equal parts, begin-
difmﬁ"m the center, and then erect lines perpendicular to the
tang 18, we shall have these lines of equal length at equal dis-
M‘”‘ from the center. Thus & will be found to be equal to f,
. u&g located one space from the center, in like manner
méande = d.
2 ::" demonstrate the form of the figure developed by a point on
W dnn&cting rod, we have drawn the diagrams shown in Figs. 3
she 4, Fig. 3 gives motions, etc., of an instrument having a
'lotrt tonnecting rod, one end of which is supposed to work in a
A glance at the lines perpendicular to the long diameter

departure from a true circle is - much
instrument.
necting rod, rather than in the table upon which the instrament
rests. N .

Most of the correspondents who have mentioned this way of

n eater than in the other
This is the result of making the slot in the con-

drawing ovals tell us that, « far as they know, the plan is origi-
nal with them, and they also add that t{e machine is so bulgly
that tor practical work they prefer tc use the trammels or the
pins and string. This probably arises from the fact that they
are obliged to use such long sonnecting rods and sraall circles ip
order to obtain an approack to accuracy. i
At first our readers may nct see why the connecting rod draws
a distorted figure. This can be easily shown when we consider
that the widest point of the oval is in the middle of its length.

:ﬁ:‘;' that while they are of equal length, as they must be from

! STY nature of the case, they are by no means equally spaced.,
11, yarked 1, £ and 8 are mach farther apart than 9, 10 and
etany 1 this case the connecting rod is less than thi.e times the
1 ¥ 14 times the diamieter in the length.

4

Ig. 4 we give a mimilar diagram, showing the figure pro-

Pin, 4, ) 20 instrument having a slotted connesting rod and s
‘pell ndn"'"d of a fixed slot, by which the end of the rod is com-
move in & straight line. Here, it will be seen, that the

Ovals and Ellipses.—INg. 5.—Diagram Hlustrating the Relations of the Parts with. a Rod.
One and. a Half Times the Length of the Crank.

Notr, when the back end of the connecting rod has just reached
its half travel, the front end will be some dis*ance from the center
of the crank cirele. In other words, the crank will not be at
right angles to the center line of the instrument. When the
connecting rod is very long this difference is slight. If the rod
could be infinitely long the difference would disappear entirely
by becoming infinitly small. Fig. 5 shows the relation of the
parts with a rod of 1} times the length of crank. The lagging
of one end of the rod upon the circumference of the circle is due

Ovals and Ellipses.—Fig. 6.—Suggestion of an. Instrument, Working on the Principle of a
Comnecting Rod, which may be made (o Produce Perfeot: Ellipses.

|
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to what, in steam engine practice, is known as the * angularity
of the connecting rod.” The figure shows the crank and rod dis-
connected. The crank is exactﬁ‘ at right angles to the center
line, having passed just half the distance from side toside, or one
quarter of a revolution ; the rod, too, is shown as having passed
just half way along the slot, and while the rod, if running down,
would touch the center of the circle, it will by no means reach
the crank pin. This ‘“ angularity ”’ makes a distortion in all
parts of the figure.

The first thing that presents itself to the mind after a consider-
ation of these points, is to devise some apparatus by which both
ends of the connecting rod shall move at the same rate of speed,
and where when one end is at half stroke the crank shall be at half
stroke also. This may be done by an adaptation of what is called
the slotted cross-head in combination with the connecting rod.
The slotted cross-head is used upon steam engines to avoid the
use of the connmecting rod. It usually consists of a T-shaped
piece, in the horizental portion of which there is a slot in which
the crank pin works. The upright portion travels in a slot to
confine it to.a straight line. By fastening a conunecting rod upon
the lower portion of the T and allowing the crank pin to pass
through a slot in the the end of the rod, we have a machine
which at first sight, appears to draw perfect ovals. Forconvenience
of working, it is best made by using a square frame workin§ in

uides, with a slot for the crank pin in one end. The solid lines
in Fig. 6 show an apparatus of this kind. When this instrument
is made with a rod E)ur or more diameters long, the figures drawn
by any point npon the rod are so nearly accurate that they may
be used as true ovals in all ordinary work. )

Both ends of the rod have the required motions; when the
crank pin is at right angles, the frame, and of course the back
end of the rod, has moved through just half of its travel. Stop-
ing here in our reasoning, we should at once be led to conclude
that a true oval or ellipse was formed. Such, however, is not
the case. The figure is an * egg oval,” with the large end re-

-versed and the point toward the crank, The reason for this is

found in the fact that from the point A to B the rod introduces
s small and independent angularity of its own, which, as the
back end is moving with the crank, produces a reverse effect up-
on the figure which it draws. Even with this fault the instru-
ment is a somewhat useful one, as it is much more easily made
than a pair of trammels, and will do reasonably accurate work,
as we have said. '

The instrument, by the addition of another cross-head for the

ncil to work in, can be made to draw perfect ellipses. It then

comes much more complex and difficult to make, as well as
to manage, and it can hardll) be said to be a practical machine.
The dotted lines in Fig. 6 show how the extra cross-head may be
applied. It is fastened across the frame at the middle point of
any ellipse that may be desired, and the point of the pencil is
compelled to travel in the slot. This cross-head may be made
to fasten in any desired position upon the frame. ~With this
arrangement the ti)oim: which describes the ellipse has exactly
the same longitudinal motion as the crank and the angularity

due to its distance from A. If the guides G G G G are connected
over the top of the machine and the crank attached to a cross-
piece below it, it would not be an unhandy instrument, in either
of the forms we have described, for drawing large ovals on work-
ing drawings, etc. It must be remembered, however, that in its
ﬁﬁgt form it only produces a very close approximation to the
ellipse.

——r P e

THE PARIS INTERNATIONAL ELECTRIC EXHIBITION.

The plan of the forthcoming electrical exhibition at Paris is
bqin%, rapidly matured by M. Berger and M. Cochery. There
will be several electric railways, including a line starting from
the Place de la Concorde, and traversing the Champs-Xlysées on
a viaduct, then entering the Palais de I'Industrie and terminat-
ing at the grand staircase in the western extremity of the nave.
During part of its course it will also run through an artificial
tunnel lighted by electric lamps. Messrs. Biemens Brothers will
probably construct it, and the cost is expected to lie between
200,000 and 280,000 francs. The basement of the palace will be
reserved for large machinery such as dynamo-electric machines
and prime movers while the galleries of the first floor will be de-
voted to the innumerable applications of electricity which have
been made in recent years to polite and common life. Apart.
ments will be fitted up with call-bells, telephones, fire-alarms,
etc., and illuminated by electric lamps, in such a manner as to
display to best advantage the merits of these contrivances. For
the electric light, provision has been made to supply 800 horse-
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power of energy, and it is estimated that this will enable no less
than 600 lamps to be lighted simultaneously.

We observe that a proposal has been mooted in America to
hold an international electrical exhibition there in 1882.
Steam-power will be furnished at a fixed rate.

Applications for space by those intending to send objects to
the Paris Exhibition will be received until %Iarch 31st. There
will be no charge for space.—London Engineering.

THE ELECTRIC LIGHTING OF MINES.

At one of the sessions of the American Institute of Mining
Engineeis, in Philadelphia, the Edison system of electric light-
ing, as applied to mining, was described by Mr. A. O. Moses.
The method adopted is very simple. Wires run direct from the
dynamo-electric machine to the different workings, supplying
light to the shaft on their way. Each lamp may, if desired, be
immersed in water, or may be protected from fracture by a coarse
wire screen ; the connections can all be made under water, and
thus lamps may be put in or out of circuait without the slightest
danger from the electric spark.

Far too much importance, the speaker thought, has been
attached to the consequences that may arise from leading wires
into mines for conveying electricity, notably by such a” high
authority as Mr. Preece, the English telegraph engineer, but his
deductions are not sustained by facts.

One of the most important advantages of the electric light in
coal mines is in obviating the necessity of hermetically sealing up
old or temporarily abandoned workings. Another is their
prompt availability at times when light is of the most vital im-
portance, when many lives may be in jeo‘s)ardg after ex;;‘losions,
and dangers are multiplied on every hand, when everything de-
pends upon immediate and vigorous action ; then the weakness
of all lamps that require to be fed with air asserts itself.

T T

PHOTOGRAPHS IN NATURAL COLORS.

The announcement is again made that a process has been
discovered for taking photographs possessing all the brilliancy
and delicacy of the natural colors, and an exhibition of pictures
thus naturally colored has just been held in Lendon. According
to the reports, the colors are produced by the action of light
alone in the camera, and owe nothing whatever to the artist’s
brush. In the photographs exhibited, the coloring appeared to
be quite true to nature, and delicate tones and shades were clear
to the view. The flesh tint was exact to life, and full justice
was done to gorgeous regimentals. The protruded tongue of 8
dog in one of the photographs possessed the exact color of na-
ture. Some of the guests, says the English Mechanic, inspecting
this collection, and not fully acquainted with the character o
the latest invention, took it for granted that the work was done
by skillful, artistic hands on ivery and other material, and counld
scarcely believe their eyes when informed that the color, aé
much as the form and outline, was produced by the light of day.
Careful investigation, however, would then show that human
handicraft was not in it ; for there were touches and effects
which nature’s pencil of light could alone accomplish. The
contention is that photographs colored by artists, however clever,
must be more or less ‘ monotonous, hard, untrue to nature,
and to the originals.”

The process was discovered, it is said, by a French scientist
but has since undergone improvement by the proprietor of the
process in England. If the new system proves an ungualified
success, the reward will not have been reaped without much
labor in the past, for numerous attempts have been made to in-
duce the sun-pencil to fix colors in the picture it draws in the
camera ; but chemical and mechanical difficulties have stood i
the way. In the new process colors are said not only to be faith"
fally (i)roduced, but protected from the action of light by being
passed through a boiling solution, of which gelatine forms the
Erincipal ingredient, and that some of the photographs so treated

ave been exposed for months to the sun without being in any*
wise affected by the ordeal. Unfortunately, the process is yet
unknown, as it is likely to be for some time to come.—Muanufac:
turer and Builder. .

- Pp—o

FREEING BENZINE FROM OFFENSIVE ODOR.~—-According 10
Mr. Fairthorne, benzine may be freed from all offensive odor by
shaking it up well with quicklime—about 3 ounces to the gallon-

BT ettt g 7 . e o



i

|

.

HOW OPIUM I8 PRODUCED IN INDIA.

[CAww'rn COBRESPONDENT OF SAN FRANcIsco Chronicle.]

or(l),wmg to the ever poverty-stricken state of the Indian raiat,
usbandman, the government advances the means whereby he
‘:n engage in pop!p cultivation. The nature of their engage-
'ents is about as o{lows : The cultivator undertakes to sew a
th?"“. or about one-twentieth of an acre, with poppy seed. For
18 he i3 given the requisite amount of sced. If a well has to
outdus' he is not only given a sum on loan, sufficient to carry
to his purpose, but also money enough to buy bullocks in order
T enable him to draw water from the well when it is finished.
hi ‘: 18 termed the first advance, and is simply given to prepare
18 land for the sowing of poppy seed. The second advance is
glvde" when the plsnt%»egins to shoot above the earth’s surface,
0’:Fi:lm third, when the plant is about to mature. In Janua
ar ebruery the plsnt comes to maturity ; in that state the poc
e lanced in the afternoon. The opium is allowed to exude till
A?t morning, when it is carefully taken off by an iron’scraper.
the same time precaution’ is exercised to close the incisions
mfﬁi"‘mmng the finger over the cuts. About five to six incisions
ce for the drawing of the juice.
drgirC Opium is placed in brass vessels, slightly tilted, so as to
mo B off the dew or any other watery substance. It is then
ilaln‘ polated and placed in new earthen vessels, and is thus kept
i It is brought to the weighin%station. The cultivator of pop-
p:‘ does not employ labor. is holdings are mere garden
Patches ; 50,all the aid he requires, from the sowing of the seed
¢ Mmaturing of the plant and the gatherini of the opium,
w be had from the members of his family. The whole of this
u;“'k 18 done by himself, his wife, and his little ones. Many of
a %8 opinm garden plats, worked b{l the man and family,
a.il‘lom‘lt to only one-sixth or one-twelfth of an acre, perhaps; in
°:=:solated instances one man is wealthy enough to own half
0.
‘oThere are many reasons which conduce to this. First and
he‘e}:"lmt is that the native does not like to lease more land than
wh mself can plow and work. Even with the growth of opium,
pﬁe‘e 50 many untold advantages are offered for extended enter-
tin“’ the Indian husbandman prefers to give his attention to a
"iti garden rather than to be put to the expense of working,
is ¢ Paid help, a few acres. His outlay is nothing, and thus he
ov“abled, at tremendouns profit, to grow opium for sale to the
ganemmeut. He ‘does not pay for help; manure is always
ang .28 human excrement only is used, and nothing is cheaper
is Bmol'e effective. Irrigation is equally simple, A rude well
wh nfki two posts and a cross beam, over which is placed a
ia €, form the only apparatus for the drawing of water. . A rope
bu& over the wheel and attached to it a huge leathern
ise ot, which is let down and drawn up by bullocks. The water
m;“mled'mtq a reservoir ; running from this are numerous
iﬂoi:s' which carry off the water snd flush the lands requiring
ia :lgre. The stronﬁer members of the family are engaged in
infy oil, while the children, who in other lands would be deemed
lnannts’ make themselves generally useful in picking weeds and
Y other duties necessitating light labor.
freg)ifom the sun gilds the horizon, and while the dew is yet
til) o 00 the %ass, the family are astir, and from early morning
eml"qmng their entire attentian is bestowed upon their crop,
mm::,m weeding, watering, or I;ioking during the day ; and
%;;908 at night, in keeping wild animals from intrading and
ing in a single hour the labor of years. . :
anq g o 20t8 of the husbandman are but few. Four mud walls
hove] thatched roof compose the family mansion ; and in such a
loing Will he live for generations. A scant cloth tied round his

e a huge cotton sheet, thrown in graceful folds
festipip, od{, serves as gala costume on occasions of great
in the 0" His little children are in a state of utter nudity, even
Octo coldest weather ; and when it is borne in mind that from
in g, t till February the weather is a great deal colder than it is
ren e: Francisco, some idea of the hardy nature of native child-
'implen be formed. The women are somewhat better clothed ;
thogg,, Letticoat and a gray colored sheet has for the last three
hugh, nd years formed their attire. But, whatever, money the
Tea] yqq) n gains, he converts into jewelry, which forms the

uch i. th of the native landowner, and is regarded by natives
ﬁmn the same way as a Enropean looks npon a bank account.
with h?‘ of acute distress he can always part, even at a premium,
in o Vife's vnaments. The Hindoo religion demands that
eonm&;namen}:s must be worn by married women. When the
€ Parties are poor they make them of lead, but directly

———
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S:ives for coat and pantaloons. When he desires to appear.
. lround l‘l‘l

The small farmer lives with but three objects, that is, to load his ||

wife with ornaments, to eat off brass platters, and to be able, on
the marriage of his son, to make a grand display. To attain this
end he will suffer years of deprivation and inconvenience, and
hi:i many years' savings will be wasted in a single week of jollifi-
cation.

‘We can imagine how glad must be the raiat when the popp
plant has begun to exnde opium, and when his opium has ul)i
been gathered he waits patiently for the order to march, with
the fruits of his labor, to the weighing station. It depends
entirely upon the season as to when the cultivators can Tﬁng
their opium to the government stations to be weighed.

DISPOBING OF THE CROP.

As a general rule, the month of April is the commencement of
the weighing season. Intimation is then given to the opium
cultivators that they must present themselves on a certsin day
with their opium, in order to have it testod and weighed. In
the districts where the poppyufnlant is cultivated all are astir,
and grand preparations are made for s general exodus. The opium
is collected sately in red earthen pots, which are put in wicker
crates, and the whole family, with burdens on their heads, make
for the woiﬁhing stations. The picturesque Indian lanes are
crowded with these. men, marching like sheep to their destina-
tion. They only travel during the night. g’he sultry heat of
midday forces them to seek the grateful shelter of the’ ?rdena
and groves 8o liberally planted along the dusty hi ways.
Directly a halt is called, and preparations are made for the daily
meal. After this is finished some lively spirit starts a story,. re-
counting the savage doings of the stranger who rules the land.
With terrified countenances and anxious esrs they listen to these
fabulous tales ; but inwardly they bless the ¢ white face’’ as
they think of the money he is soon to disburse.

Many of these ignorant cultivators have never seen, in their
life, a European ; and accept with easy crednlit{‘ anything de-
trimental to the character of their governors. No wonder it is
then that the native approaches the sahib or gentleman with the
most abject fear painted on every limb. He holds his breath
when he hears him speak, and is ready to faint at the slightest
display of anger or impatience. These sensational stories are
generally propagated by rascally natives, who profit by the
credulity of their countrymen in order to extort money. These
men represent that nothing can be done without the bakshish
or blackmail present, and they are the agents for the sahib, sent
by him to collect toll. If the ignorant wretch demurs, his tor-
turer paints a picture to which the torments of hell are but a
trifle. The poor fellow, anxious to escape such calamities as he
is threatened, pays the demand, and further presents his friend
with a trifle in order that nothing should go wrong.

WEIGHING AND TESTING.

Early in the morning the weighing and tests commence.
Notice is given to the cultivators, and they proceed to the fac-
tory, ranging: themselves in a long line before the examining
officer. Some men connected with the de:‘partment then mix up
the opinm and take out a small quantity for examination. The
officer, after inspection, marks the gquality on the side of the
earthen basin in chalk. The samples are again. mixed up and
tested with a solutfon of tincture of iodine. If it happens that
the cultivator has been attempting to adulterate his opium with
farinaceous matter the solution will discover the deceit. Ex-

rienced officers are alone trusted with this important duty, and
1t is expected of them to be able to distinguish the class of the
opium as much by the feel and sight as by a chemical analysis.

e consistency of the opium is easily told by a man who has
been long at the work by simply turning the opium over with his
hand or with the aid of a knife. If the opium is of a first-class

-quality the color is a rich brown, and it is so stiff that there is
Xi experienced .in turning. The poorer the quality-

S0me ﬁimlt{
the blacker the color and the thinner the consistency.

After the opinm has been weighed and filled into separate jars
according to its quality, they aresealed up and dispatched to the

factory, where all the opium is again mixed up to & certain con-
sistency and made into balls ready for
Calcutta. After the opium has once been delivered into the hands
of the government officer, the cultivator has nothing mere to do.
He is paid so much by the pound ; his former advances are de-
ducted, and the connection between the raiat and government
closes. When the balls are made they are packed into boxes
called * opium chests,” and sent down to Calcutta.

7

fortune smiles favorably they are exehanged for gold and silv

rtation and sale at.

I
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CONGER'S MOTOR.

A NOVEL MOTOR.
The onfnvlng shows & means of imparting motion to vehicles
and machinery by the employment of soft tubing beneath a flexi-

ble bearing surface for traction wheels. The tubing and flexible
bearing, under the influence of steam, water, air, or other expan-
sible or oomglreuible flaid forced into it, will form a wedge-
shaped or inclined wall or abutment in the rear of the tangential
bearing of the wheel, and propel it with greater or less speed ac-
cording to the pressure of the propelling mediam.

Fig. 1 shows the application of the principle to a rotary steam
or air engine. Fig. 2 shows the rotary engine in &' horizontal
guition sdapted to running & millstone. Fig. 3 shows the

evice applied to the propulsion of wagons or cars, and Figs,
4, 5 and 6 show the application of the motor to elevated rail-

The snnular casing of the rotary engine is divided into two
compartments, C C, in each of which is placed a very strong
flexible hose connected at one énd with.the branched supply pipe,
A, and at the other end with the branched exhaust pipe, B.
These pipes, althongh designated as supply and exhaust, may
be employed for either, as the motor is capable of running
equally well in either d;'rectiox}. The hose in the compartments C C,

CLAMNY

RAITROAD.

. MOTOR APPLIED TO

are °ein’o\rided with a flexible metallic bearing l}:lato, which may be of
steel or other suitable material, and upon these plates the wheels,
D, press 50 as to bring the interior surfaces of the flexible hose
into contact at that point. These wheels are supported by arms
connected with the engine shaft, and when stean: is admitted by
either of the pipes, A B, and allowed to escape by the other, an
inclined abutmeunt is formed behind the wheels, which pushes
them forward with greater or less force according to the pressure
of the steam, air, or' water used in the motor. -
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CONGER’S MOTOR APPLIED

We are informed that these motors are capable of running ata
Yery high velocity, and that they are efficient and may be applied
a large number of uses where the ordinary steam engine
¥ould be impracticable. Certainly nothing couid be more
Smple, no piston, no valves, no stuffing boxes being required.
The position in which this motor is placed is immaterial. It is
own in Fig. 2 placed in a horizontal position and adapted to
e driving of millstones and vertical shafts. In this view the
ngine is shown in section, and the relative position of the
xible hose, C, its metallic covering, and the wheels, D, is
early ghown.
ben tle device is applied to railways the flexible tube or
%, K, is laid in & ved track, F, aud is protected by a
t ribbon of steel, upon which the wheels of the vehicle
This arrangement is adapted to light traffic, and for many
Purposes will answer admirably, but where the traffic is great
® car is supported upon wheels running on an ordinary rail,
While the driving wheel presses upon the hose with only enough
Ofce to bring the hose together, steam, water, or air tight, im.
ediately beneath the driving wheel.
a he hose is divided up into sections of fifty feet or more each,
.;: each section is suv‘plied by air from & main supply pipe, G,
Ring below the track and connected with the air compressing

h

TO ELEVATED RAILROAD.

station. At suitable intervals lateral pipes lead to valves at the
gide of the track, with which the hose is directly connected.
At this point there is a valve connected with the lever, H, and
and at the ends of the car there are levers which may be thrown
out to engage the lever, H, and operate the valve to as to admit
air to the section of hose upon which the car is just entering.
The auxiliary lever at the side of the lever, H, is connected wit
the lever at the end of the filled section of hose, and as the driv-
ing wheel is leaving the filled section the lever carried by the
car trips the auxiliary lever, moving the remote lever, H, and
almost immediately touching the lever, H, of the section just
entered.

It will be seen that by this arrangement collision is avoided,
as the car on any particular section of the road has absolute con-
trol of that section. This system permits of running cars as fre-
quently as may be desired, avoids all smoke and noise incident
to steam propulsion, and is of necessity cheaper, both in respect
to the road, propelling power, and rolling stock than any of the
existing systems.

This invention was recently patented by Mr. M. M. Conger, of
Wellsville, Mo. Further information may be obtained by
addressing Messrs. Conger & Bro. as above.

P
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“B" BRICK MACHINE.-—(SEE NEXT PAGE.)




74

CHAMBER'S IMPROVED BRICK MACHINE.

This simple and ingenious machine, of which we present
herewith a perspective view, has acquired an extended reputa-
tion under the name of Chambers’ “B” Brick machine, It,
belongs to the general division of ‘‘die” machines, as dis-
tinguished from *“mold ** machines, the former comprising such
machines as form, by means of a die, or its equivalent, a conti-
nuous bar or slab of the clay or other plastic material operated
upon, which is subsequently cut into blocks of proper lengths to

form thebrick. The * mould” machines, onthe other hand, ]

form each brick in a separate mould. The mwachine about to be
described tempers its own clay with water, taking the clay as it
comes from the bank, without any Erevious handling or prepa-
ration, and forms it into bricks, with sharp, well-defined corners
and smooth, straight surfaces, at the rate of from 50 to 80 per
minute, or from 25,000 to 35,000 per day of ten hours.

The essential parts of the Chambers “ B” brick machines,
are, the tempering mill, the impelling screw, the forming die,
and the cutters. Their construction and operation will appear
from the following description : A longitudinal section through
the case of the machine is shown in Fig. 2, giving at a glance
the dispesition of the knives upon the shaft, the impelling
screw, and the die. Fig. 3 is a transverse section, showing the
disposition of the knives and the direction of their motion ;
while Figs. 4, 5, 6 and 7 show the several details relating to the
forming die. The tempering mill is contained in the cylindrical
portion of the machine, and consists of a strong iron case, in
which revolves a horizontal shaft. To this shaft are attached a
number of strong tempering knives, consisting of a series of
blades of steel set sgirally, the object of this arrangement being,
that as they pass through the clay they shall at the same time
move it forward towards the impelling screw. The ‘¢lay is fed into
the tempering portion of the machine through the hopper shown
in the cut, and which, to avoid packing or clogging, is made
somewhat larger at the bottom than at the top. The condition
of the clay as fed into the tempering mill, as regards moisture,
should of course be such as to leave it stiff, so that it shall not
slip before the knives, but be cut through and through and
thoroughly mixed. When it reaches the impelling screw,
therefore, it will be ready to be formed into bricks.

The second portion of the machine is the screw, which is con-
tained in the conical portion of the iron case. The interior of
this portion of the case is ribbed, with the object of preventing,
the clay from revolving in it, and is chilled to prevent wearing.
Upon the smooth surface of this screw the tempered clay is im-
pelled forward and forced in a continuous bar through the third
portion of the machine—the forming die, which has an orifice
corresponding to the transverse section of a brick.

As the clay issues from the orifice of the die, it is carried for-
ward by a plafe to the cutting device. This consists of a thin
blade of steel, in the form of a spiral, the distance between the
threads of the spiral being the exact length of a brick. This
spiral knife runs perpendicularly in a flat endless chain, which
supports the bar of clay at one edge and at the bottom, by
which arrangement a smooth, square cut is insured, the equality
of pitch in the spiral insuring equality of length in the bricks.
An ingenious governor and frictional device is provided, by
which the speed of the spiral cutter is madeto depend on the speed
of the issuing bar of clay, which will vary slightly, according to
its stiffness. By these devices, the speed of the knives is directly
proportioned to the speed of the issuing bar. To provide against
the catters being affected by the presence of stones in the clay,
the wheel to which they are secured is held in position by
means of gravity, which holds it with just sufficient force to
compel it to pass through the bar of clay. Should the knife
meet with any extra. resistance, such as woald be caunsed by the
presence of stones, sticks, and the like, the weight yields and
allows the knife to move up, and thus cuts around it, the knife

. immediately failing back to its original position, ready to cut
through the bar further on. The bricks thus cut from the con-
tinuous bar are then separated and carried by an endless belt
any distance convenient for off-bearing on cars or barrows. The
bar is sanded with fine sand, which, adhering to the moist sur-
face of the bricks, renders them better fitted for handling, and

revents them from sticking together on the barrows or in the
acks. In the machines at present built the dusting chamber is
placed in the end of the case, directly in front of the die.

To secure sharp and hard edges to the issuing' bar, and to the
bricks made from it, Mr. Chambers has introduced an ingenious
-modification in his forming die, which makes with a varying
‘cross section, giving it a peculiar enlargement at the corners
at its commencement. Having thus placed an excess of [clay at
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the corners, the gradual contraction of the die results in packing
the clay hardest in the corners, and brings the bar out with the
desired hard and sharp edges.

Should a stone or other obstruction too large to pass through
the screw find its way to it, the flow of clay will be forced to
issue at the safety valve provided for the purpose, and thus
make known the presence of the obstruction, which may be re-
moved. A smaller obstruction lodging im the die, will show
itself by splitting the issuing bar of clay, and may be at once
removed by swinging open the die, which is hinged to the case
for this purpose,

The makers of. this machine have overlooked nothing in their
efforts to perfect it. It is because of their attention to many
practical and seemingly unimportant details that much of the
substantial success they have achieved must be ascribed. For
example, all the main moving parts have their journals in one
solid casting. The whole machine is self-contained—that is, sll
complete within itself. It cannot settle out of line ; all wearing
parts are easily removed. Each casting has a letter and number
cast upon it, indicating the size of the machine and the particu-
lar piece. They are all fitted to standard gauges, so that by
sending the letter and number, any piece can be duplicated at
once, and fit' guaranteed. The machine is replete with little
conveniences and requirements for its easy care and durability.
Each oil cup has a self-closing lid, so that it cannot catelessly be
left open. Each journal has a dirt-band over it to prevent the
dirt from working into it, and many of them are entirely closed
at one end for protection. i

1t is attention to such matters are these, which many makers
of really excellent machines frequently overlook, that often
makes the difference between success and failure. The manu-
facturers of this brick machine are so well satisfied with its merits
that they announce the standing offer to sell to any responsible
brickmaker in the United States ‘“subject to trial and ap-
proval.”

For any further information desired, address Chambers,
Brother & Co., Philadelphia, Pa.

—————————
TIMBER SUPPLY.

There are few questions more important to Western Outario
farmers than the question of timber culture for fature use.
Forests have been cut down with almost criminal waste and no
new ones planted, and even in the Orillia districts ten years will
use all lumber fit for the saw. While the futore lumber supply
has been' much talked of, s few farmers in that neighborhood,
show the question not so hard of solution. Having planted a.
few "acres of poor land, they found it does not require many
years to grow profitable timber, and that if its culture were pro-
perly understood there is little occasion to offer any inducement
to plant beyond the self-interest involved in itself, just as there
is in any other business pursuit. The man who plants an orchard
does not expect to get any return until it is ten or fifteen years
old. He knows that if he wants to sell his farm before the trees
bear fruit,.the statement on the sale-bills that it contains “‘an
orchard of fruit trees just coming into bearing,” will help the -
bidding wonderfully, and it would be the same with the trees if
the timber question were properly understood. These parties
state that a piece of woodland properly planted will come into
use as quickly as an apple orchard will, and a farm of one hun-
dred acres that had & few acres of young forest would bring far
more than the additional cost of planting, should the farmer be
forced to sell before the timber matured. All this implies that
it be properly located. It would neither be Yrudent nor profit-
able to plant where a whole acre of timber could be bought for a
few dollars any more than it would be wise to plant apple trees
the fruit of which nobody would buy. There is, however no
doubt that in fifteen or twenty years, over a large district of our
Province, timber will be scatce and lumber high-priced, and that
those who plant now will be well rewarded though the trees be
not large enough for saw-logs then, yet the little plantation
would come well into use for fuel and other purposes. Every one
who owns a farm should look about him and see how the timber

rospect is, and, if he gees a probable scarcity in the market or
in his woodshed, plant a few acres to supply the deficiency.

———

—A corresiondent writes that ‘“Tar is instantaneously ra-

moved from hand and fingers by rubbing with the outside of
fresh orange or lemon peel, and wiping immediately after.
It is astonishing what a small piece will clean. The volatile oils
in the skins dissolve the tar, and so it can be wiped off.”
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Bechanics,

THE MIGHTIEST LEVER IN THE WORLD.

P The colossal crane at Woolwich, which has been upwards of
%ur Years in process of erection, recently assumed a definite
$hapein the operation of fixing the great girder, and the charac-
©r of perhaps the most powerful piece of mechanism in existence
8N now for the first time be understood at a glance. The girder
Tadicates upon a central pile, with the outer extremity of the arm
SUpported upon a wheeled tower, travelling on a circular railway
Which encloges about a quarter of an acre of ground.’ The extent of
.the. Wwork is further illustrated by the weight of the iron employed
I2 its construction, which in the aggregate exceeds 1,800 tons,
®hile the brags bearings alone amount to more than three tons.
forn 1 completed, the crane will be capable of lifting three or
our 100-ton guns at once ; but the purpose for which it has been
Provided is not to do work which other appliances could accom-
plish in detail, but rather to meet the probable necessity for deal-
Ing Wi.th specimens of ordnance so enormous as to flefy a}l the
}l"leans at present available for mounting them on their carriages.
he motive power will be steam, supplied from the adjacedt
\ler-house, and working a pair of cylinders suspended from the
Central crown and revolving with it, but inside a group of eight
olnmns, which support the structure. Along the upper surface
of the girder the lifting carriage travels, bearing below the hftmg
locks, the whole of the gear being put in action and controlle
Y one man at the central cylinders. The girder traverses at a
€ight of 50 feet from the ground, and the carriage upon it makes
€ total height 70 feet. It is 75 feet long from the center to the
Tevolying power, which consists, like the central grour, of iron
Pillars firm}y bound together. The carriage upon which the
E°Wer rides is a double bogie truck, riding on rails, 12 inches in
Teath, with the ordinary gauge of 4 feet 8 inches. These rails
Tap completely round the compass, making a circumference of
bout 430 feet, and the sweep can be made in either direction at
8 fair speed. ~Although calculated to raise 1,200 tons in case of
Deed, the apparatus will also be fitted with a light gear for
tilsing smaﬁ weights at accelerated speed, and it is anticipated
8t even in the ordinary daily works of the Royal Gun Fac-
Ories, to which department it belongs, it will prove a valuable
.u‘niafy.—Manufa,cturer and Builder.

—————————

THE FARMER'S DEPENDENCE ON MACHINERY.

Fo]lowing is an extract from a well thought article in Capital
';"‘d Lador of London : which is well worthy the attention of
Amersy who are too short-sighted to move with the times.

€ mechanical power of the age is like a series of concentric

22d eccentric circles, of which the farmer stands out in the
Principal center. These all revolve with and about agriculture,
80d thg same force sets all in motion. It is the farmer's duty
;“’W to make the most of his opportunities. He should be the
OTemost man of the age. His influence should be felt every-
Where, It is felt everywhere, for the wealthiest merchants and
ﬁ‘l’lt&lista, and the most active politicians, all ask themselves
OW far the farmers can be-depended upon before they make a

xtn‘?"!l_lent in their special pursuits. But the farmer should feel

18 himself, It is one thing to have a power, and another thing
th, %€ cognizant of its possession. Let the farmers consider now

€Ir position, and as take a view of it let them consider what

Y owe to the power and influence of machinery. One most
£Rspicuous example of the results pointed out may be noted. A
tew years ago Minnesota spring wheat was graded very low in
the grain markets and brought a low price. Unfortunately for

¢ Western farmers, this grade of spring wheat was the only
:ne theg could produce. A mew process in milling was intro-

need. Elaborate machinery was invented to perfect the process.
he best wheat by this process was the grade known as ¢ Min-
Desota Spring,” therefore despised and rejected—literally * re-
Jected,” in fact, in the markets. Afterward this grade became
Sought by millers, and the value advanged to a point equal to

1d sometimes more than that of the previously much-sought .

vinter wheats, If Minnesota farmers produce forty million
Ushels of wheat annually, this advanced value, due to the new
Process, put several millions of dollars yearly into their pockets ;
o What a vast amount of comfort and happiness may be se-
i:’ed by the right use of so much money! This is but one
on:tance of the vast concentration of circumstances which points
the morgl here alluded to.

THE SCIENTIFIC CANADIAN.
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IMPROVED HYDRAULIC ELEVATORS.

Of late much attention has been directed to fhe improvement
of hoisting apparatus, and the greatest amount of skill and in-
ienuity has been expended in increasing their safety and con-

enience. Much of the improvement in the character of this
class of machinery is directly traceable to the constantly increas-
ing introduction of elevators for pa.ssenfer service. For this pur-

56 the elevator has become absolutely indispensable, and it is

air to infer that the increasing concentration of business in cer-

‘tain quarters of our eities, which is accompanied with an in-

crease in the value of land, and a correspondingly increasing
tendency skyward of business houses, hotels, ete., will canse an
increasing demand for machinery which saves so much time and
muscular effort, and which materially enhances the value of the
upper stories of high buildings by making them as readily ac-
cessible as the lower ones. *

The first passenger elevators were simply improvements on the
freight cages, but their liability to accidents did not recommend
them to public favor. Safety appliances in the form of extra
supporting ropes, clutches, catches, etc., were provided in time,

'and by doing away with many of the objections to this class of

machinery, fairly inaugurated the era of passenger elevators,
until to-day a large building without an elevator is regarded
quite incomplete as though it lacked heating apparatus and
similar indispensable conveniences.

An objection urged against the introduction of elevators, was
the necessity of employing steam as the motive power, in the use
of which it was impossible to avoid a certain amount of rough-
ness of action. This objection, in turn, was happily overcome
by the substitution of hydraulic power for steam, and in the im-
proved hydraulic elevators generally in use to-day, we have an
apparatus which very fully meets the public requirement of a
smoothly operating and safe means of ascent and descent.

Otis Brothers & Co., of 348 Broadway, New York, have de-
voted much time and attention to the perfection of the hydraulic
elevator for freight and passenger service, and having succeeded -
in securing for their apparatus an excellent reputation for con.
venience, simplicity and safety. We illustrate in the accompany-
ing engravings the hydraulic elevator for passenger service made
by thisifirm, accompanied with a brief description of- its details.

The motive power for running this elevator is derived from the
pressure or wei(giht of water in a tank situated in the upper por-
tion of the building, or from the water pipes of the city. This

pressure is brought to bear upon the top of the piston B, while !

below it the normal pressure of the atmosphere is utilized. These
forces are applied to raising the car, the water being also drawn
from the cinnder below the piston. The car is connected with
the piston by a number of wire ropes which are passed up over
a fixed pully wheel, and thence to the traveling sheave A, and
their standing parts are secured above, as shown M the cut. By
a recent improvement, the counter-balance weights connected
with the traveling sheave have been placed in the cylinder. The
united weight of the sheave and the piston counter-balances that
of the car.. The piston is secured to the sheave, and works up
and down in the cylinder C. When the piston reaches the upper
extremity of the cylinder, the caris at the bottom of its route,
and if the operator then desires to make the car ascend, he pulls
the valve rope, which the cut shows him in the act of grasping ;
the valve D is then opened, which causes the water to enter the
pipe E to the top of the piston, and at the same time F is also
opened, which permits the water in the cylinder below the pis-
ton to escape. Our readers will observe that by discharging the
water during the ascent of the car, the pressure of the atmos-
phere is utilized down to the level of the discharge, and thus the
maximum of nﬁ)ower is secured, while the water in the cylinder
acts as a brake in lowering the car; and it is these features
especially which give these machines a special advantage over
others in the market.

The weight of the car is counter-balanced, as above mention-
ed, by that of the piston and sheave, and, therefore, the resist-
ance to be overcome reduces itself to that of the load to be car-
ried together with the inertia of the various parts. Opposed to
this we have, first, the weight of the air, which is 15 pounds per
square inch above the piston, which is obviously gained through
the escape of the water below, the cylinder being always full ;
secondy, the absolute weight or Ermum of the water itself act.
ing on the piston which may be derived from the city mains, or
may be due to a difference of level between the bottom of the
cylinder and a tank located in the upper story of the building.
The result will be the elevation of the car, and the water
escaping may be raised to the tank in the upper story if desired,
and used over again. ‘
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OTIS BROTHERS HY'KAULIC PASSENGER ELEVATORS.

No direct application of power is made to cause the car to
deacend, the valve-rope being pulled by the operator in the op-
* posite direction to that described above, when the water above
“the piston passes out, and the piston ascends, being moved by
the grentelj weight of the car, which sinks with a smooth and
steady action, its speed being easily regulated by the operator
hy opening cr closing the vaive. A certain range of speed .s al-
loweid him. thongh there js a fixed maximum which cannot be
esceeded. The car stops antomatically at the top and bottom of
ity route, and it may be called by means of an operating rope.
In these machines every probability and poseibility of accident
has heen carefully covsidered and guarded agninst. All the parts
of the machine sre made not oLly strong enough for the work re.
quired, but many times stronger than extreme prudence would
dictate, and the manufacturers !nve spared neither pains norex-
pense in the effort to make their elevator tbsolute{’y safe. All
the moving shafts are of steel, and all the other parts, excepting
the car, of iron.

The quantity of water required for running the Otis elevator,

and the attendant expense, ig reduced te a minimum, the frie-
tion to be overcome being materially lessened in comparison
with that of other machines of the same class, by the careful at-
tention given to the mechanical perfection ot details of construc-
tion. They are ready for use at all times, day or night, and can
be operated by any person of ordinary intelligence. o

These elevators have so well demonstrated their adaptability
for their intended uses, that they have come into very general
use for freight and passenger service in all the hirgs cities of the
United States and Canada, in governments and other public
buildings, botels, manufactories, business houses, stores, and
private dwellings ; and we are safe in making the statement that
they realize most fully the desirable conditions of extreme sim-.
plicity, the highest economy, and safety in action. Among the
many prominent buildings in New York in which these elevators
are employed, we may wmention the Morse Building, Borell
Building, t'ost Office, United Bank Building, and the stores of
Arnold, Constable & Co., and Stewart & Co.—Manwufucturer
aud Builder.
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NEW TELEPHONE TRANSMITTER.
BY GEO. M. HOPKINS,

The microphone, with pendant: (
. aen ! 8, figured and described by the
:’““l‘ in the Scientific fmrioan of Nov. 16, 1878, was among
- e €arliest of telephone transmitters, and although the device
ﬁ“ crude in appearance and exceedingly simple in its construc-
oD, it contained the germ of a successfal instrument, and was
Vourably nsiz-d i the svientific papers of Europe,
u ¢ transmitter shown in ‘the annexed engraving is based
Pon the same principle, and, so far as the devices for varying
p." Curreats go, it is even simpler than the original microphone.
!38' 1 shows the exterior of the instrument, Fig. 2 the interior,
0"8- 8 a detail of the transmitter proper, Fig. 4 & sectional view
lin Teceiver, and Fig. 5 is a diagram showing the battery and
® connections. Everything, excepting the battery bell and
g“"‘”‘. is contained in the box. In the centre of the cover is
o:‘l“!_the mwouthpiece, behind which is placed the diaphragm,
Laisting of ordivary Russian iron of the thickness commonly
o, 1n stove-pipe. It is 27 inches in diameter, and is held in
ton in a circular cast iron frame by two springs attached to
s frame and pressing the diaphragm. The edge of the
ko Phragm is bound witg soft rubber or felt. This arrangement,
Wever, is not essential to the successful working of the in-
Wrument, as equally good results may be obtained when the

| d“tT ll’h':‘}miachmped tightly at the edges between two rings

o thgwith serew; u;‘ th& frogx:. of the :)OX.F. Y tt hod

centre of the diaphra, a (see Fig. 8) is attached a
.ulti.l clamp, 3, which su fms,“min a horizontal position, a
L indrical poncil of hard electriolight carbon, 13 inch i
ine'f"“"- and 1 inch long. A disk, C, of battery carbon 1}
ﬂigeu in diameter and ] inch thick, is grooved around the
l'libl..“d wound with fine copper wire, which terminates in &

spiral connected with the upper hinge of the box. ~ The
—_— e

SIMPLE TELEPHONE TRANSMITTER.

¥ig. 5.~ Telephone Connections.
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carbon disk is suspended by s silk thread from a spool formed on | tinuous operation. The products of combustion, after perform-

the inner end of a screw extending through the box cover, and
capable of being turned so as to raise or lower the carbon disk, as
may be required. The disk is slightly inclined from the per-
pendicular, and the line of contact between it and the carbon
pencil is a little above the center of gravity of the disk. This
arrangement of the two carbons prevents any marked break in
the local circuit, as the disk tends to rock on the carbon pencil
rather than fly from it when the diaphragm is set in vibration.
The carbon disk has been saturated with melted paraffine in some
instances with beneficial results. .

The clamp which holds the carbon pencil is electrically con-
nected with the lower hinge of the box. From the hinges the
connections may be more easily traced in Fig. § than in the per-
spective views.

This diagram shows all of the connections for one end of the
line, both ends being alike. The connections are shown in con-
dition to call or receive a call. When a call is received the cur-
rent passes from the line through the switch, E, button 2, key,
bottom or outer contact of the key, bell-magnet, and ground
wire, A, to the ground. When the key is depressed to call a
distant station, the key touches the inner or top contact, on the
battery wire, B, sending the current tkrough the button 2,
switch, E,and line to the bell and ground of the distant station.
The current returns by the ground and wite A, to the battery.
After calling, the switch %”o is moved to button 1, and the
switch F, being connected with the switch E, by an insulating
connection, is at the same time moved to button 3, as shown in
dotted lines. Now the line tonnection is through the switch
E, button 1, wire G, secondary wire of the induction coil, and
receiver to the ground. The switch F, when turned as de-
scribed, completes the local circuit, the current ing from one
cell of the battery through the wire D, switch F, button 3,
transmitter, primary of the induction coil, ground wire A, and
wire C. The connections are now correct for talking. The
diagram shows the tonnections adapted to the class of trans-
mitters employing but a single battery element, and to a line re-
quiring several cells of battery to call. If a single cell of bat-
tery is sufficient to call, the posts of the wires B D, will be eon-
nected together.

The button which moves the switch extends through the side
of the box below the hook upon which the receiving instrument
is hung. This arrangement insures the readjustment of the
switch after talking, as the receiver cannot be hung up until the

witch is pushed in.

Three layers of No. 18 silk covered wire form the primary of
the induction coil, and the secondary consists of some ten or
twelve layers of No. 86 silk covered wire.

The receiver, shown in section in Fig. 4, has a diaphragm ot
the usual size mounted in a hard rubber case 2 inches in inter-
nal diameter and 1 inch deep. The bobbin of the usual style is

laced on a soft iron core having a large convex head, and held
in place by a screw extending through the bottom of the case.
A soft rubber button is placed between the casing and the con-
vex end of the core, and eight curved permanent magnets, one-
eighth inch thick and one-quarter inch wide, touch the convex
end of the bobbin core and are pressed upward into contact with
the diaphragm by a rubber ring at the bottom of the case. The
diaphragm at its points of contact with the magnets is freed from
japen or oxide, and the ends of the magmets are let into notches
cut in the case, so that when they press upon the diaphragm the
latter is backed by the mounthpiece. -

. This receiver is very compact and light, and as to efficiency it
is all that can be desired.

The transmitter works well, is perfectly simple, requires no
part;cuhr care in its manufacture, and never gets out of adjust-
ment.

Iining, Metallurgy, Brineralogy

REDUCING ORES.

Levi Stevens, of Washington, D.C., Who, it will be recollect-
ed, was in San Francisco some years ago with a patent furnace
for smelting ores by petroleum, has devised another process of
redncing ores. There was considerable excitement at the time
of his visit here, on the subject of low grade ores, and he sold
rights to use his furnace, for an agiregate sum of $40,000 or $50,-
000, though it never came to anything.

His new furnace is triple in its character, by which it performs
the threefold office of smelting, matting and roasting'in one con-

e ————

ing their function of smelting the ores, operate further summarily
to mat and roast them.

In connection with this furnace he has a process of reducing
ores by forcing superheated steam together with air through in-
candescent coal in a gas generator, thereby producing rapidly a
large quantity of gas of high heating quality. This inflamed
gas is conveyed in its highly heated condition immediately on-
to the ore.

A hot air chamber is placed in the top of the gas generator,
and in connection with an air jacket, covering, or partly cover-
ing, the top of the furnace. Through the air jacket is forced at-
mospheric air, which serves te absorb the heat that would other-
wise be radiated from the top of the furnace, and conveys it to
the hot air chamber, from which it is discharged in the form of
a hot blast, to perfect the combustion of the gases as they pass |
the bridge wall. The body of the furnace is made in the form
of an inclined shaft, comprising, in sequence, a smelting, a mat-
ting, and a roasting chamber. The bed of each of a series of
shelves above the matting furnace is formed with openings,
through which air is admitted, and through which, also, the ores
can be moved from any shelf to the one below, and so on down,
exposing the said ore to the action of the heat from within the
furnace, and also to air drawn in through the opepings, as they
are moved frem the upper to the lower shelves; and keeping
each charge of ore separate from the more thoronghly roasted ore
below, and the less thoroughly roasted ore above, until moved
into the matting furnaces from the lowest shelf.

After the fire had been built in the gas generator or fire box,
and the fuel is incandescent, ore is put in through a hopper.
Superheated steam is injected into the ash-pit. This produces
a powerful blast through certain parts, and the dry steam snd
air are forced up through the incandescent fuel. The steam is
decomposed into its elements, thus aiding combustion. The hot
products of combustion, at a turning point provided by the con-
struction of the furnace, are met by a current of hot air. These
joint currents, producing almost absolute combustion of the fuel,
and multiplying the quantity of inflammable material by reason
of the additional hydrogen, or carbureted hydrogen, derived
from the injected steam, thereby, the inventor says, giving to
the incandescent gases, which are finally deflected upon the mat-
ted ore on the bed of the melting chamber, an intensity of heat,
which only the most refractory substances can resist.

The products of combustion, having thus operated to mels the
ore, continue on through a chamber where they mat the ore still
on its way to the melting chamber, and next through another
chamber, where they encounter air entering through other open-
ings, which serves to ignite them afresh, thus aiding the opera-
tion of roasting. This accomplished, the gases pass into the
chimney and escape, the inventor having done about as much
with them as could be expected.—Mining and Scientific Press,

—————d————— |

THE ALASEA MINES.
DESCRIPIION OF THE NEWLY DISCOVERED DISTRIOT.

While the southern Territories of the United States are just
now attracting a large share of attention from the mining com-
munity, the northern Territory of Alaska is also putting forth
its claims as a mining region ; and it is probable that the coming
summer will see many prospecting parties in the field. Last
year there was considerable prospecting done, but the winter of
course, stopped work generally. Tt has been somewhat difficult
to get any reliable news from the various camps which are being
opened, and reports have been somewhat conflicting. Mr. Geo.
E. Bilz, who is now at Sitka, writes, however, to the Mining
and Scientific Press, a letter in which he communicates consider-
able information of interest concerning the mines ; and as he has
evidently personal knowledge of the matter, his statements are
more direct than any before received. Mr, Bilz's letter is as
follows : .

EDITOR Press:—1 think it probable that as you have not
heard for a long time from this part of the coast (Sitka), a few
notes in regard to certain newspaper reports may be of advan-
tage to the readers of the Mining and Scientific Press. During
the past summer, feeling confident of the mineral wealth of
Alaska, I fitted out seven different parties to prospect, each with
six months’ provisions and equipments. I also paid each party,
which consisted of five or six men, regular wages ; as otherwise I
could not expect to have the prospecting of the country done to
my own satisfaction. :

The last of the seven parties returned im the latter part o
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t .
On8 of the richest quartz I ever saw in any country. 1 went up

this new El Dorado, leavi
b , leaving here on the 25th of November,
an%: md;:d,th?l'e, on a canoe,g on the 29th of the same month.
and i: listrict is called after the discoverer, * Harris district,”
and Sttuated on the main land of Alaska, between the Takou
340 1;)19“ river, in 58° 28’ morth latitude and longitade
?th;.hlmdg on the northern end of Admiralty lslan
Gol d" 18coveries of the ledges and placers were first made on
2 creek, but since traced and found in Salmon creek and
in l:r creek, five and seven miles northwest respectively, and
ores w“P creek, three miles southeast. The same ledges and
and Sel:e found 30 miles southeast, and in Windham, Spruce
con s 8 creeks, where, fol the last five years, the placers have
tﬁbm? aying well to a small lot of men. In Gold creek and its
out, aries some 60 claims are now already taken up and staked
The ind on. all very enconrsging prospects have been found.
0,,2' :ll;ay be called $5 to $20 diggings. But very little can be
wory, there before April or May, as the men_are not prepared to
gl‘oundy:t' and are only getiing ready and prospecting their

THE. LEDGES.

cnﬂ° ledfea which made these placers are at the head of the
ere’ and cross the creek twice in a distance of about two miles.
and § is byt one belt of them, which is about 3,000 ft. wide,
a nux:b‘t the six main ledges run parallel to each other, besides
ocat er of smaller veins, but which are taken in by the main
rom‘g“!' a3 those are only about 300 to 500 ft. apart, and are
ping . to 30 ft. in width. These lodes, which show bold crop-
ve g for over.three inches (so far as I have been on them), ho d
.h?v',regnlgr in size and distance apart, and the whole length
. the richest kind of ore. The quartz is imbedded in soft
free andis quite decomposed and brittle. The gold is mostly
the o"]the quartz, but the richest ore is in the galena, which is
"ithl:hy disadvantage of the ore, as 1 expect it will interfere
cayy amalgamation ; yet the gold is quite coarse and very
.md{,dso that it will readily concentrate with the galena to be
ro ﬂ!:d there. I have made upward of a hundred assays, both
o ‘lmu't':et" and the lowest assay out of the very poorest piece
Which 2 yielded $33 per ton, while the average of my assays
on aﬁlght be also calted average of the ledges, are 285 per
nevy . run from $100 to $5,000 per ton ; and then I have
The";t assayed dny speeimens.
ilz, N edges were respectively called the Jamestown, Takou,
ro ¢ i°"th Star, Montana, California lodes, and on each there
. of ore omed already six locations jof 1,500 ft. each, with plenty
Tichegt i-al\}l of them. In the creeks lie thousands of tons of the
and ind of ore, every ipiece of which shows the gold plainly,
P

d & good man of th i
which i}; o on th{am. e placer claims are vaulable for the quartz

- WATER IN THE CREEKS.
fl'onl: e:tee is an abundance of water in the- creeks as they are fed
Were onr:ml snow banks high up in the mountains, and there
Which iy he 15th of December, all of 3,000 inches running,
Workip :he lowest water of the year. There is nothing to prevent
18th) ig hese mines the year around. As far on as this (January
Dow ¢ : the season, we have had only six days of frost, and
ﬁo d ::]ls o snow as far as 1,000 ft. above ses, and it rains a
igher mo{,:;f,‘,’: rse, in the high mountains. It snows in the
blag| © country is thickly timbered with red and black spruce,
thict }:ﬂe» hemlock, alder and red birch, not so_tremendously
Arch;
h“;"&‘@ than on the main-land.
Mouth o;}yﬁto it is very easy and any large vessel can sail to the
Teady the creeks and anchor within 200 ft. of the shore. Al-
SUPplieg, grg had a 160 ton steamer up there, taking up my men
ail gtoq and by the middle of February, I expeet to have the
i mer California running up” there with lumber and sup-

pli .
%.  Outside of this district one of my parties found

A SILVER ORE DISTRICT.

et
ore :ﬁ:ﬂ l}nynn canal and Youiatate and Hoonah Island. The
80me cg rought from there is most encouraging. They brought
o an‘:ll'lde and some bromide silver ore which is quite high
Pleg of ar thf_)y claim to have plenty of it. They also bring sam-
Which iBGntﬂerous galena, from a whole mountain of the kind,
Yields 40 per cent. lead, and $25 to $60 per ton in silver.

\
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Y
and brought here to Sitka, on a canoe, about two

, within four miles of Stephenson’s straits, 0£posite,

| 1ate statistics show that in the latter country 75 per cent. of the

on the island, as there is 100% more moistute on the

Another ledge they report quite large, the samples yieldi
from $30 to $120 in silvel;o s.m(i1 $60 to %1'00 in golg.es ﬂ?;h ?f-
port also and bring fine samples of copper-silver glance, anti-
monial silver, and sulphurets of copper, in large quantities. This
is called Morrisana district, andli shall visit it early in the
spring in the U. 8. N. steam launches. I must not forget to give
due credit to Commander Glass and the other officers of the U.
S. ship Jamestown, for their ready assistance to us prospectors,
they having done everything in their power to further our efforts.
You will please continue to send me the Press, and send me
also a set of back numbers from July last. .

Yours Respectfully, Geo. E. Birz.

Sitka, Alaska, Jan. 25, 1881.

Caxciage IMaker's THoXR, . -

BRISTOL LIGHT SPRING MARKET CART.
(See Illustration.)

For agricultural, farming and dairy purposes two-wheeled
vehicles are very extensively used in Englan and’ France, and

vehicles used for transportation outside of the cities are two-
wheelers. .

We have not the least doubt but that the advantages of two-
wheel wagons for almost any purpose will be recognized all over
the country at no distant day, the same as has been the case with
carriages (or so-called village-carts) and delivery wagons.

Our present design is a Light English Market Cart, built b
the Bristol Wagon Works Company (Limited), Bristol, England,
who are supplying most of the wagons and carts for the
Prince of Wales’ estates.

The body is suspended on three springs, namely, two half
elliptics on the sides and a half-elliptic cross-spring, an arrange-
ment which, for a two-wheeled vehicle is, we believe, not un-
justly considered to do the same service as platform springs on a
four-wheeled wagon.

This will form an interesting and timely subject for further dis-
cussion at an early day.

Our design shows the tail-board down and also the lazy back
of the driver's seat. The latter can be slid forward if the load
requires it, and in this case the front panel of the body is also
made to drop, forming what is called a bracket front.”

This cart is fitted with a patent axle; the seat board is
portable, making the vehicle adapted for general market pur-
poses and also for conveying boxes or baggage.

Three sizes of this cart are made, viz. : No. 1 pony size, to
carry 10 cwt., wheels 1% in.; No. 2 cob size, to carry 15 cwt.,
wheels 1§ in. ; No. 3 full size (our illustration), 20 cwt., wheels
1% in. Prices in England respectively £16 10s., £18 10s., and
£20. .

———— e

THE LUDLOW IMPROVED GEAR.

Since the days of Egypt’s glory, when the nations of the earth
flocked to her granaries for food, and the patriarch Jacob wended
his way through the scorched and barren plains of Palestine to
the well-stocked storehouses of his long logt son, in a wagon of
clumsy build, having revolving axles and solid wooden wheels,
without springs, to this, the 19th century, has the skill and in-
genuity of man been taxed to produce a perfect wagon. Hisfory
is almost silent as to the details of improvements made by each
centary, but from time to time a point was gained. The wheels
were made lighter and neater, and revolved on the axle instead
of with it. The hub, felloes, spokes and tire followed, heavy, to
be sure, byt they were in the line of progress. The chariot and
cart, with single axles, were foliowed by the wagon with a
double axle, and finally the circle or fifth wheel became neces-
sary. The rich called for an easy riding vehicle, and were sup-
plied with first wooden, then leather, and finally with steel
springs. After these points had been gained, it became but a
matter of skill in construction, as tools were invented and work-
men instructed in their use, to produce the beautiful and sym-
metrical carriage of to-day. As steel became cheaper and better,
all passenger vehicles were fitted with steel springs, removing
the jar caused by rough roads from the passenger and adding
great durability to the running gear of the vehicle, The form
of spring in general use formerly was the elliptic, which is by no
means a perfect spring, hence the increasing effort of inventors
to improve upon it. First we had the side or Concord spring
for light vehicles, the chief fault of which was its rocking and
unsteady motion. Finally this defect was entirely overcome in
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the light, airy, graceful and serviceable Dexter Queen, which
hss only enough side motion to make it easy riding, while the
springs are of such fine temper and quality and so much lighter
for their length than ordinary springs that the jolts from uneven
roads are thoroughly dissipated before reaching the passenger.
For heavy service the platform spring is very popular.e Buta
rival to both elliptic and platform springs, esperally for light
wagon #ervice, has recently appeared, uud gives promise of
meeting with general favor. It is known as the Ludlow Gear,
and is'the invention of Mr. 8. W. Ludlow. 1t is of peculiar
construction and very neat in appearance, as will be seen by our
illustrations, and promises to be very durable. The springs are
hung to links at each side of the axle, close to the hub. They are
uniformly curved hoth up end outwardly, being at their centre
besring 14 inches apart, and 6 to 8 inchier above the axle. In
front the springs are attached to the circle, as in the platform
wagon, and the rear gear directly to the bady. The ends of the
springs are hung on links. The top part of the link has a
oulder which goes half through the axle, and makes a perfect

] ———
BRISTOL LIGHT SPRING MARKET CART.—(SEE FRECEDING PAGE.)

‘ journal for the link to vibrate on, taking all strain from the |
bolt. As the spring is depressed by the load the shackles very [f!
freely yield and an easy motion is secured to the body. The |
Ludlow makes a pretty wagon of light appearance, and hangs |

very low. .

For delivery, depot, sewing machine, or & 4 or 6 passenger

~democratic wagon it is & decided success.

A recent improvement on the Ludlow shackle is the invention
of Mr. A. Warnock, of Galt, Ont., which increases the value of
the Ludlow invention very much, as by it a solid boss is forged

Lon the axle, simplifying the
for malleable-iron shaft shackles. .

The Dexter Spring Co., of Hulton, Pa., holds the exclusive
right to build Ludlow Gears jn the United States, as also the ex-
clusive use of Warnock Improved Ludlow axle and gear in the
United States. Warnock & Co., we are informed, hold the same
rights for Canada in both the *“ Ludlow ' and * Degter Queén "
Gears. : :

—t

Eartu and substituting wrought-iron |
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WAGON WITH LUDLOW SPRINGS.—(SEE »ESCRIPTION.)
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‘ HEAT FROM FRICTION,

&.Thf?mifl',mﬁon will develop heat is often nsed to demonstrate
ay by tnm law that heat is a mode of motion, and that one
'P"{n rued into the other. In mechanical work, the heat
t:;‘ i e,gb m friction is regarded as & loss, ta be saved, as far as
o lde’ the use of lubricants, and little practical use has
*Xtent in l?f the transformation of motion into heat by friction,
" the common lucifer match. Recently two inventions,
bay, beey ' .2 this country and differing widely in their objects,
ftoy fejes: 10troduced, with a view to utilize the heat that springs
Severa) &lon Oue of thest is the fusing disk, already in nse in
®niible hoc o Cr ks and the other is 8 novel system of obtaining
WY ittt from friction, for the purpase of warming buildings
Motion op o 1> The aim of this invention is to transform the
Ity heat o+ Stesm-engine, wind or tide mill, or other motor,
- digyy of ir: T warming inclosed air. It consists essentinlly of two
a "u:" arranged to rub against each other when in motion,
'8 the roor. circulating system for conveying the heat developed
The lo: OF car to be warmed. .
zlrh thi.‘npm ing diagram gives a section of the movable
; bﬂtﬁd o Wachine. * An iron cgnder A, made in two parts,
, gether, inclosing two iron disks C D. One of these

THE MANUFACTURE OF WALL PA‘EER.-—THE PRINTING MACHINE.(Sex racE 83.)
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is fastened to the end of the cylinder, and the other is placed on

‘| the shalt B that passes through the centre of the cylinder. The

disks are designed to be placed together, provision being made

for regulating the pressure of one against the other. The shaft
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is turned by means of a belt on the sullgy G seen in the Qrawing,
and when readv for work the cylinder is connected by pipes (not
shown in the drawing) with overﬂow. and return of a common hot
water system, such as may be seen in any greenhouse. Stuffin
boxes E F are provided for the shaft, to prevent leakage, an
when the pipe-system and cylinder hgve been ﬁl]gd w1th‘water
(through the usual expansion stand-pipe), power is ap lied to
the pulley. The rubbing or friction between the two disks heats
the water in the cylinder, and it exgands and‘ cxrculptes through
the pipes, heating and warming the room in which they are
placed. The amount of heat obtained depends on the amount of
friction between the two disks and the power expended in over-
coming it. Nodoubt the water surrounding the disks in a mea-
sure reduces the friction by acting as a lubricant, and that in a
dry air the heat obtained by friction would be greater, but much
of the novelty of the invention consists in the use of the water-
circulation to take up tze heat and convey it where it is needed.
Machines constructed on this plan, having a cylinder 30.5 centi-
meters (12 inches in diameter, 61 centimeters (2 feet) long, and
absorbing the energy of some motor represented by ore horse-
power, are reported to thoroughly heat 61 meters (200 feet) of
water-pipe, or sufficient heating surface to warm a room 9.15 by
12.20 meters (30 by 40 feet). A larger machine, absorbing four
horse-power is said to be sufficient to warm a room 18.30 by 61
meters. The horse-power quoted is presumed to mean horse-
power per hour, and calling this a consumption of three pounds
of coal burned in the boiler, it would seem the larger room is
warmed at a cost of 12 pounds of coal per heur. While this in-
teresting invention is reported to be a practical success, it must be
observed that it is essentially wasteful. The coal under the
boiler supplies heat to turn water into steam, and this in expand-
ing develops energy in the engine, and the friction of the
rubbing-disgs turns the energy of the engine into heat. Each
transformation is accompanied by loss, particularly in the first,
for only a small fraction of the heat in the coal is utilized. It
would seem better to burn the coal directly in a stove in heating
the room. However, power in certain places is cheap, as at a
waterfall, tide or windmill, and by such a device as this it may
Le used to develop sufficient heat to warm shops or dwellings.
It can also be used on railway cars, by taking the power from
the axles of the moving car, and it has the undoubted merit of
freedom from danger by fire or explosion. .

The second invention for utilizing the heat of frictien is so
radically different that there does not at first seem to be any con-
nection between the two. From experiments made within the
last year or two, it was found that if a bar of steel was brought
close to the edge of a thin disk of metal driven at a high speed,
it could be cut, or apparently sawn apart. The action of such a
‘disk was not at first understood, but the invention has been im-
proved, and is now in use in a number of machine shops under
the name of the fusing-disk. The name rightly describes the
peculiar action of the apparatus. The revolving disk is now
made of soft steel, 5 millimeters (8-16 inch) thick at the edge and
106.7 centimeters (42 inches in diameter. This is mounted ver-
tically on a shaft, supported by a strong frame, and driven by
steam-power at a speed of 230 revolutions a minute. In front
of the disk is placed a lathe chuck for carrying the steel bars to
be cut. A round bar, 4 centimeters (1§ inches) in diameter,
placed in the chuck and turned in the same direction as the
disk at a speed of 200 revolutions, and slowly brought in con-
tact with the disk, is cut or fused in two in from two to ten
seconds. In examining such a bar when partly cut in two, it is
found that the eut portion is wider than the disk, there being a
free play or narrow space between the sides of the disk and the
sides of the cut, showing that in cutting the bar the disk does
not touch it anywhere, It is thought from this that the curting
is really a fusing or melting of the bar, due to the heat developed
Ly fiiction. The particles of air next the edge of the disk are
swept around by its motion and thrown against the bar, and the
friction of the air develops the heat that fuses the bar. The bar
is clearly melted off, and the explanation offered appears to be
reasonable. The fusing disk is reported to be a practical and
useful tool, and it will no doubt lead to other interesting and
valuable inventions based upon the same principles.

—— P

IN December last Messrs. Yarrow and Co., of Poplar, received
an order for six of their improved first-class, torpedo boats of the
““ Batoum” type, 100 ft. in length, from the Greek Govern.
ment, and on’ the 24th ult. the trial of the first one took place,
this boat having been completed in the short period of a little
over two months, The remaining five vessels of the same class
I will, it is understood, be finished in rapid succession.

——
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PRACTICAL HINTS.

ReroLisHING OLD MAHOGANY WORK.—We gather from an
authority that the best plan to pursue is to put into a bottle half
a pint of alcohol, quarter of a pint of vinegar, quarter of a pint
of linseed oil, and one ounce of butter of antimony ; shake them
well together. Wash the work well with warm water in which
a little soda has been dissolved, and thoronghly dry it. Now
roll up a piece of cotton woolinto a rubber, moisten it well with
the mixture, and rub this briskly over the work until dry. This
is a French-polish reviver, and may be used by any one with
good effect where there is a moderate body of polish still remain-
ing on the furniture.

TRANSFERRING PRINTS To GrAss—Is one of those arts tha®
requireg patience and practice. Much depends upon the skill o
the transferer in repainting and mending up a print if it is at
all broken in removing, and, of course, transparent colors must
be used in the painting. These are scarlet, lake, Prussian blue,
gamboge, burnt umber and sienna, lamp black ; it is best to have
them in powder, and mix them together with equal quantities
of Canada balsam and turpentine, and each put, as ready, into &
kettle. It soon dries, therefore only a litile is taken out &t
once ; dilute, and work with turpentine, not water. The best
varnish to use is shellac. ‘It must be used warm, not hot ; the
glass, too, should be warm. The best way is when the varnish
is well heated —that is, it must be a little above summer heat—
to keep it im the fender before the fire ; have your work there,
too, for a few minutes, and finish it there, using a large brush.
If the varnish is too cold it will be streaky, thick, and white ; 1
too hot—a very usual thing—it will rise in bubbles ; it shoul
look like glass. Prints are transferred to wood in the same man*

ner, with the one difference, that wood requires a coat of var- f

nish ﬁyst, and the prints should have a coat of spirits of wine 0B
the print, and lay it at once on the varnish before it sets. The
French use what is called ** Mordant ” for their transfer.

PrEPARING FLOOR FOR DANcING.—If planed well, paper the
ﬂ_oor with sand paper, then wax it with bees wax and turpen:
tine. To prepare it, melt in an iron pot two or three pounds ©
common yellow waxX ; when melted, take the pot off the fire and
allow the wax to cool a little, then add one -pint of turpentin®
for each pound of wax, well mix and wash the boards with the
mixture, using a large paint brush ; the wax must now be we
worked in the boards by friction. The surplus wax may
wiped off with a stiff cloth ; beeswax and turpentine, with fri¢’
tion, is the best plan extant ; .in fact, at the present day is still
in vogue in many of the chateaux in the south of France.

FrENcH POLISHING IN THE LATHE.—You cannot go too fast
so long as you do not fire it ; for polish, take 2 oz. shellac, 40%
sandarac, and put into half-pint alcohol, and shake it up no¥
and then until dissolved ; use with a rubber of list, flannel, ©
cotton wadding ; cover with a piece of soft cotton material ;
use, wet the rubber with the polish, cover with rags, and W}ﬂ'
the finger dab a little linseed oil on it, and apply to the jo
lightly at first, until the polish is well distributed ; afterw

hegvier, an(l continue until you get what you desire. It e
quires practice. <

APPLYING GoLD LEA¥.—Paint the article to be gilded with §

gold size ; when nearly dry apply the gold leaf, press flat wi
cotton wool ; when dry, burnish with an ivo’ry? aper knil®
placiug a piece of tissue paper between the leaf and knife.

DIAMOND INK FOR WRITING ON GLASS.

A mixiure for writing on glass has lately been put on
market, under the name of ¢ diamond ink,"” which is px‘onotlll‘?e‘l
to be a very useful article for druggists and others for labellirg
bottles containing substances which would destroy ordin
labels. It has been examined and found to consist of a mixtdr®
of ammonium fluoride, barium sulphate and sulphuric acid ;
proportions for its manufacture being barium sulphate, 3 partd)
ammonium fluoride, 1 part ; and sulphuric acid enough to dec® g
pose the fluoride and make a mixture of semi-fluid consistendy’
This mixture, when brought in contact with a glass surface ¥
a common pen, at once etches a rough surface on the paf*
comes in contact with., Thephilosophy of the action is the deco®

the

—k

position of the ammonium fluoride by the acid, which diseDB’G:: B
hydrofluoric acid, which attacks the glass; the barium sulpba”” §

iy inert and is simply used to prevent the spreading of the
ings.
with paraffine or wax.

m

The mixture must be kept in bottles coated on the insid® f



Trafle Industries.

THE PAPER TRADE OF TRELAND.
Our woollen manufacture has well-nigh disappeared, and as

which was a credit to the country,

Manufacture of Ireland, which, at the period we refer to, was
chiefly centred in Dublin, where no less than fourteen mills
Were busily engaged at work, employing on an average 2,400
nds, a considerable number of whom were girls. Now we
vetwo of moderately decent dimensions, manufacturing white
per for other purposes than newspapers, and some four or five
OIng a not very extensive business in browns, of qualities more
Or less coarse. : :
fore paper is now consumed in Ireiand than at any former
}‘ne.nod, and yet scarcely a single Irish journal is produed from
Tish-made paper. English and Scottish industry has managed
t0 take the trade from us, and there seems to be no help for the
Matter, Indeed, it would appear idle to expect that in the
Manufacture of paper we could at all compete with the huge
toncerns across the water. There everything is in their favor,
While here the obstacles to its revival seem insurmountable.
lmost all the great mills of Great Britain are either in the
Yery centres of the coal fields, or in such close proximity to
em as to reduce cost of fuel to the lowest point. In this
Tespect the mill-owners of Lancashire and Lanarkshire enjoy an
vantage denied to capitalists here. Coal can be delivered to
¢ Lancashire and Derbyshire mills for about six shillings per
- 7on for cartage to the Dublin concerns in the suburbs. This of
M3elf wonld seem fatal to an extension of the work in®Ireland;
Ut when to the low price of coal at the other side is added the
Superior machinery engaged, the case seems, indeed, a hopeless
one. 8o complete is their system of generating steam by which
ot a particle of carbon is allowed to go to waste, and so perfect
and powerful are their compound engines, that a single ton of
¢oal will now give as much horse-power as & couple of tons did
enty-five years ago. In her paper manufacture England
gmesses another enormous advantage, in the presence of her
tl?ﬂlero\ls cotton mills the refuse of which enters largely into
® material of which the pulp is composed, though straw is
El‘ed.more extensively than ever, and a Y;'rge variety of vegeta-
©8 i8 algo brought in‘o requisition. .
i I'f will thus be seen that the secret of Great Britain’s superior-
cty in the making of paper arises from three causes—cheaper
n‘:ll, the employment of the most
m:;seuwry, and the possession of an unlimited supply of cotton

It might then be worth while to consider whether Ireland is

:: completely out of the running in this respect as to render a
, In.'s‘l‘l’al hopeless. We hold she is not, and that if practical
| me

n with the requisite capital would only take the matter
estly in hand, the difficulties woald disappear. Twenty-
of _.years ago the paper mills of Dublin were capable, not alone

Supplying the wants of Ireland, the literature of which was
ao“\‘- _more contracted than it is at prespnt, but of invading, in
tonll; instances, the English markets. We have even seut paper
fr elgium and France, where the Irish article, made purely
- tlfm Tags, always commanded a ready market and a higher price
] l&:gzlthat of the production of any other nation. We are now
1‘ Wan, ¥ reduced to the necessity of providing for onr everyday
|

ﬁVe

N from the mills of Grest Britain, while.every accessory of a
%8perous national trade stands idly disregarded.
g Lifrehy should not paper mills be erected on the banks of the
o Y—in the neighbourhood of Ringsend, for instance, thus
# tﬁ;ng away with the heavy cost of cartage to such remote dis-
': cost, a8 Tallaght, Rathfarnhsm, and Clondalkin? The lower
A By of labour in Ireland, as compared with the wages paid in
-} [Relend ang Scotland, should also count for something as
nat the price of coal. Rags, we unfortunately have in abun-
p: | the ; straw is as plentiful as ever ; no country in the world
i ® same area produces greater quantities of vegetables, so
W gy ¥ of which are used in the manufacture of paper ; and if
B thy, cotlon mills are few in number (there being, we believe,
e at work in Ireland), their united refuse would add largely
@ raw material stock of the paper mills.’
‘ ut sven cotton refuse is not a necessity. Aswe have said, straw
| of the various vegetables are with usin profusion ; and a cargo
i be by, tto grass, which makes paper of the finest quality could
' d as cheaply ifi Dublin as in Liverpool or Glasgow. The
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‘ strong alkalies and other chemicals necessary in the manufacturs

vovr our cotton' trade the less said about its prospects the better. | featare might be mentioned in favour of the Irtsh trade, and as
M however. twenty-five years ago an Irish manufacture | tending still further to equalize the disproportion in the rela-

and whick, with eunergy, | tive prices of coal in the two countries—the freight of the man-
Would have been still retained for us. We allude to the paper | ufactared article from England and Scotland to Ireland.

owerful and finished |

lation, enriching the country, and securing for themselves re-
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of paper come almost entirely from North Wales ; and surely
their transmission to the Liffey would not be a much more costly
proceeding than the forwarding of them to Lancashire or Derby-
shire or distant Kent, while it should be much less than the
rate at which they could be delivered in Glasgow. One other

Water carriage is, of course, the cheapest mode of transmif’
known, aud a.ton of paper from Lancashire or Lanarkshire
costs a wonderfully small sum to have landed in Dublin : but
still it is an item to be taken into the account. We have, then,
arrived at this position, that Glasgow, Aberdeen, various towns
in Lancashire, Kent, and Derbyshire supply nearly the whole
of Ireland’s wants in this respest, while our own country remains
apparently helpless either to assist herself or to compete in the
market of the world. Great Britain gives us the article we re-
quire at & cheaper rate than it can be produced for here; and
this is lergely, if not entirely owing to the absence of the requis- -
ite machinery and enterprise. - .

The North of Ireland has one considerable paper manufactory
at Ballyclare, in County Antrim—u limited liability concern,
which, we are glad to know, is doing very respectable trade with
England. They are altogether in what is known as the “news”
trade. There are those, however, who say that if this firm
were alive to the situation—if a little more energy were infused
into their operations—they might become largely instrumental
in restoring the former prestige of the paper industry of Ireland.
They give very considerable employment in the little Antrim
town'in which their premises are located—more than a hundred
hands being employed—and certainly every one desirous of
seeing Irish industries flourish would wish the Ballyclare com-
pany success.

In Dublin, one might count our paper manufacturers on the
fingers of a single hand. We have the Newbrook Mills at Rath-
farnham (Messrs, Macdonough & Sons), principally devoted to
white paper, though not of the newspaper class, and the Swift-
brook Mills at Saggart, Rathcoole, which also make moderately
large in whites, bat not, we are sure, 80 extensively as their pro-
prietors, Messrs. John McDonnell & Co., would desire. The
smaller owners, who work chiefly in browns, scarcely require
reference. They don’t extend beyond half a dozen, where -
quarter of a century ago they were forty.

There was really nothing to prevent an unlimited exten ion
of this trade in Ireland, if capital were ouly applied, and a
widely directed energy guiding it. Cannot our capitalists, who
seeking investments in foreign securities, many of which might
be reasonably regarded as risky, turn their attention to this
neglected field of Irish enterprise, benefiting our working popu-

munerative return for their outlay t—Irish Times, Dublin.

A WaLNUT STAIN To BE UsED ON PINE AND WHITEWOOD,
—Take 1 gallon of very thin sized shellac; add 11b. of dry
burnt umber, 1 1b. of dry burnt sienna, and } 1b. of lam;})xblack.
Put these articles into a jug and shake frev%uently until they are
mixed. Apply one coat with a brush. hen the work is dry,
sand-paper down with fine paper, and apply one coat of shellac or
cheap varnish. This will give a good imitation of solid walnut.
— American Cabinet Maker. .

THE MANUFACTURE OF WALL PAPER

The use of paper as a covering for walls originated in China.
It was introduced in Europe as a substitute for tapestry hangmgs
—whence the term paper hangings—by the French. At the
present time, owing to the improvements which have been
effected in printing, and the wide range of colors open to the .
artist designer, it offers probably the cheapest and most ornate
means of mural decoration. . .

The blank paper ia received by the manufacturer in the long
rolls made by the Fourdrinier machine, and weighing from 80 to
85 1bs. to the roll. It varies in quality according to the printing
and finishing which it is to receive—weighing 9, 10, 12, and 14
ounces to the length of eight yards, which constitutes the usual
length of the roll as sold at retail. The first process undergone
is termed :

“ GROUNDING,"’
and the object is to give the paper the requisite body to en-
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able it to receive the colored pattern. The grounding ma-
chine is represented in Fig. 1. While passing over a roller
the paper is covered with a mixture of so-called Jersey clay,
which contains some 18 per cent of alumina, glue, and water,
angl if the surface is to befinally polished—or satin finished—
a percentage of lard oil is added. After the mixture is ap-
plied it is evenly distributed over the paper, first by two re-
ciprocating brushes, then by a rotating brush roller, and lastly
by two brushes like the first. It then is conducted up be-
tween endless belts across which sticks are laid, and over
which sticks the paper is suspended in festoons. The sticks
are so placed that a length of paper measuring just four yards

-
-

hangs between any two. 'The belts are kept in constant mo-
tion, and the paper is thus conducted along the loft, which
meagures some 160 feet in length. Steam coils are placed
beneath the belts and a temperature of 120° maintained.
About nine minutes are occupied by any one festoon of paper
in making the journey from grounding machine to the .poixft
where it is again made into a roll, and during this period it
becomes thoroughly dried. Frequently coloring matter is
mixed with the ground paint, and the paper is thus given a
flat tint, which forms a background for the pattern, or which
is left unaltered when the paper ismeant to be perfectly plain.

IMPRINTING THE PATTERN BY BLOCKS

s done in two ways, either by the block or old process, or by
" the roller orimproved process. In either case each colqr enter-

MANUFACTURE OF WALL PAPER.—A HAND PRINTING MACHINE.

ing into the design must be printed separately, so that there
must necessarily be as many blocks or types prepared as there |
are tints in the pattern. The blocks are constructed of two 4
layers of wood, & thin piece of maple fastened to a thicker
backing of pine board. Each block is about 26 inches wide, |
two feet long, and an inch and a half to two inches in thick
ness. On the maple all of the d¢sign to be printed in a single
color is drawn and afterward cut out by engravers, so that
the lines are in high relief. The more delicate figuring is
not made in the wood, but is supplied by the insertion of §
bent picces of brass, as we shall explain more fully in refer-
ring t7 the manufacture of the printing rollers further on. |

ings) TA4

SLorinrsk

When the wood carving is completed; the work is brusb®
over with boiled oil, and when dry sent to the printer 1§
use. The workman stands before a table, Fig. 2, over wh‘af
passes the paper.
Hanging above the table, supported by an India-rubP®}§l
cord, is the block. The upper end of the cord is attached 8 3
a small wheel traveling on an iron guide, so that the D} §
may be swung from thé table over to the place where it7"FE
ceives its covering of color. This last is obtained from W» 'K
is termed the ‘‘slush box,” which consists of a shalloW “
the bottom of which is covered with painted ticking.
box floats on a mixture of water and paper pulp containﬁf‘
a larger box, so - that its bottom is always perfectly le
The workman first places the paper across his table. ¥~ s
swings the block over to the slush box and hrings its €8
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tide down on the paint. Next he carries the block back
I und placesit on the paper, of course using great care
th 'jhe registering, so that the impression may fall exactly on
tb:; Yight place. A vertical movable arm attached to a frame

Ve i3 now rested upon the back of the block, and forced

Procegs i repeated until the whole piece is covered with the
", when it is buog up until perfectly dry.
d printing is now used on borders where there are
:’;‘Y colors, and in the finer qualities of decorated paper,
T the care requisite for printing the numerous tints can
In "Cely be exetcised during the motion of the rapid work-
8 cylinder machines. In ) ’
% ROLLER PRINTING
r.::mpression is obtained from a series of rollers, on the sur-
W of which the design is raised. This process is used for
the cheaper grades, and hence for very muth the grealer
rtion of all the wall paper manufactured. The rollers

POLISHING MACHINE.

) f’:z"f maple lined interiorly with brass  Four different sizes
w %ed, measuring respectively 18, 16, 18}, and 22 inches
Circumference. Their width in all cases is 184 inches.

Dﬂttern of . the design is first drawn on paper and col-

), upon the rollers, each roller printing, aw before stated,
g ’ 8uch portions as are of one particular hue. Unlike
8 of the blocks described above, the surface of the roller

W0 by a lever worked by the foot of the operator. 'l‘hisl

top, . 30d then the outlines 6f the various parts are trans-.

i not engraved away, but the pattern is made by driving in
pieces of thin brass, which the workman, Fig. 8, bends iu &
vise 80 as to correspond with the lines of the pattern.
Where there is a considerable area to be printed “* solid,” its
outlines are raised in brass, and inside the metal boundaries
thus made is packed glued felt. In some cases where the

MAKING PRINTING ROLLERS FOR WALL PAPER.

paper is not grounded rollers are covered entirely with felt
with the exception of such portions representing the pattern
as are intended to be lefi white. After the design is thus
produced the roller is placed in a lathe, fixed in the slide rest
of which is a vertical file wbich smooths the surface, or if
the roller be entirely felted it is submitted, when the glue in
the felt is dry, to the action of an emery wheel.

The priuting machine consists of a large cyvlinder or drum
around which the paper pusses. While being thus carried
the paper receives an impression from each roller in turn,
the rollers being disposed around the peripbery of the cyl-
inder. Each roller is supplied with color by an endless belt

DRYING THE PAPER.

of felt, which passes down into a receptincle filled with the
paint. " If the paper is striped the colors are blended by dry
paint brushes beld in contact with the surface as the cxlinder
rotates. In the large illustration on page 81 a 12 roller
machine is tepresented. This prints therefore twelve colors
at once. '

If, bowever, the paper is to be satin finished, before the
above operation takes place it is put through a polishing
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machine shown in section in Fig. 4. Thig consists of a central

rotating brush against which the paper is carried by several metal |

cylinders. The alumina and oil in the ground-work admit of its
being finely polished. The printed pattern is, however, in dead
color, so that when the paper is finished some portions have a
luster while others do not, thus adding to the detail of the
ornamentation. .

As the printed sheet emerges from the machine, it is led over
sticks on endless belts the same as before described during the
grounding process. An ingenious device is employed for placing
the sticks under the paper, which is represented in Fig. 5. At
the ends of the roller over which the endless belt, A, passes, are
two cams, one of which is shown at B. Above the cams and
resting on their periphery. is a pile of sticks, C. The cam shoulder
equals in height the thickness of one stick. Hence at each
revolution of the cam a stick is moved from the bottom of the

ile and carried down on and across the belts. Between the
atter comes the paper, D, which thus falls in folds over the
sticks as they are laid in place.

After the paper has been carried on the belts to the end of the
loft (becoming dried meanwhile) its end is connected to a swif! tly
rotating horizontal spindle which winds it into tight rolls.
These measure but 8 yards in length, the sheet being cut by the
attendant as soon as a mark. placed by the printing machine
comes to the spindle. If the paper is to be embossed this is now
done by passing it between engraved metal rollers. Nothing
further then remains but to send it to the markets.

THE COLORING MATERIAL .

is made of ordinary dry pigments combined with the J ersey clay
and gum substitute. This last is produced from potatoes, large
quantities of which are 1aised for this especial urpose. ‘The
tubers are simply dried and ground, the powder orming when
mixed with water an extremely adhesive size. Sometimes ordi-
nary glue size is employed. Paris green and the arsenical colors
are now rapidly going out of use in paper coloring, chrome green
being utilized in preference to the former. :
We have obtained the material for this article and the annexed
engravings from Messrs. Christy, Shepherd & Garrett, the pro-
rietors of one of the largest wall paper factories in the country.
’I)‘he establishment is located at No. 510 West 23rd Street, New
York City ; 125 workmen and 13 large printing machines are
here employed, producing six million rolls of paper per year.

—————

TYPE SETTING BY MACHINERY.

The Chicago Times says : The T%mes has lately ordered from
the Kastenbein Type Setting Machine Company several of their
type-setting machines, which, when received, will be set up and
put in operation in the Z%mes printing house. These machines
will enable the Tmes to do what has never been done in this
country before—set the principal part of its type by machinery.
1t can accomplish this at a speed hitherto unknown in the
world, and with immense advantages over the old method.

The machine was invented in Brussels, Europe. The princi-
pal house for their manufacture is about to be established in Chi-
cago, of which John Marder is president, Ernst S8chonrock, secre-
tary, and Charles Kastenbein, superintendent of construction.
Thus Chicago is about to acquire a new and very important in-
dustry.

'm:Z Times will be first in this country to introduce this im-
provement, which will be a stride of very great dimensions in
newspaper making.

A NEw ProcEss oF TANNING, in which mineral compounds
alona are employed, and bark entirel_y dispensed with, is said to
have been extensively introduced in Germany. It has lately
been experimentally tried in (lasgow (Scotland), and, it is said
with favourable results, The principle of the new process ap-
pears to be based on the well-known action of chromic acid in
rendering gelatine insoluble ; and the process involves the em-
ployment of a number of substances, all soluble in water, which
have the power to effect the decomposition of bichromate of po-
tassa, witﬁo the liberation of chromic acid. Specific details are
wanting. The new process, it ia further asserted, requires only
from four to six weeks for its completion, as compared with the
several months required by the usual process with bark. A
number of processes for tanning with mineral substances have
been suggested and employed, but none thus far have proven
fully satisfactory. The above named procedure may possibly meet
the requirements of the art more satisfactorily than its prede-
cessors.

»
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RICHARD ARKWRIGHT.
THE BARBER'S APPRENTICE.

A poor boy in a poor barber’s shop at Preston, somewhere
about the year 1744, learning the art and mystery of rezor-
stropping and clean shaving I This is the opening scene in the
life of one of the most brilliant examples on record of what pa-
tient industry can and will accomplish in the face of- every
difficulty.

In all England I defy yon to produce a more unpromising
specimen of a genuine young dunce. He has never been to
sehool, for his parents are too poor, and he is the youngest of
thirteen children. The barber’s shop was the first employment
that offered, and, since beggars must not be choosers, he gladly
accepts it. He can neither read nor write. If Le has any ideas
floating through his brain they are wild and profitless—certainly
useless in the business of shaving. He has a determined will of
his own, however, and is not easily turned from any purpose.

Now, suppose we allow our imaginations to run riot, and that
we attempt to forecast this lads future. He will in due time
learn how to shave, and will become a barber himself. Yes !
Further, he will plod on at his business like his master before
bim, and grow old, and feeble, and die, a worn-out barber, whom
nobody knows. No! He will, on the contrary, become a man
of much cousequence, a High Sheriff of Derbyshire. He will be
knighted by his sovereign, and dying, leave a name which all
men will honor. Then, to do this he must have some extra-
ordinary good fortune, perhaps some powerful friend. His greatest
good fortune was his own industry, and his best friend his own
stout heart, which never failed him, but carried him through
many and amazing difficulties. Having said so much by way of
introduction, we will now trace briefly the career of one who did

-much to promote the well-being of his country, and whose labours

were carried on under the greatest disadvantages.

Richard Arkwright was born at Preston on 23rd December,
1732. He received positively no education. He never went to '
school, and to the end of his life he could not master the diffi-
culties of writing. When he had served his time to the barber,
he started on his own account in Bolton. He began low—in a
cellar ! * Come to the subterraneous barber ; he shaves for a

enny ! was the invitation which he hungin the upper regions
1n sight of the unshorn public, and customers came to him in fair
numbers. ¢ Competition is the life of trade.”” The other bar-
bers reduced “their charge to Arkwright's upon which he an-
nounced that he would give a *“ clean shave for a halfpenny.”

He found, after twelve months’ experience, that he could do
better as a dealer in hair, wandering over the country and pur-
chasing material for wigs, which were then much worn. His
custom was to attend the Lancashire hiring fairs and buy the
long tresses of those young women who were willing to part with
them for gold. He had also a secret process for dyeing hair,
which brought him in a little—it cannot have been much, for
with all his efforts he was only able to subsist. The wig business
declined throughout the country, owing to a change in the
fashions, and Arkwright had serious thoughts of giving up the
business altogether. He had been gradually led to little mechani-
cal experiments, and became bitten with the *¢ Perpetual
Motion” craze, which has done for mechanics what the
* Philosopher’s Stone ”* has done for chemistry. Many a mind
whilst searching for the impossible, has found the practicable. It
has been like the treasure which a man said lay in his field, and
would yield to the laborious efforts of his sons. The gold they
never found, but the produce of their busbandry brought them
honourable wealth. Arkwright began with little models of what
he hoped might prove the solution of perpetual motion. He ended
by bestowing upon his country the spinning machine ! But the
path of the inventor is always a thorny one,  Too frequently it
ends in poverty and death. We know very little of his life
during this period, but we do catch an occasional glimpse of him,
which lets in much light upon his character and difficulties.
One will suffice.

In alarge old-fashioned farmhouse in the county of Lancashire,
on a summer evening in 1763, a group of the farmer’s family and
farm servants sits in the best kitchen gossiping in the good eld
style. One of the farmer’s sons has come up from Manchester,
and is bemoaning the loss which his uncle there must suffer
owing to the want of yarn for his looms. A young wig-maker
and hair-dealer, known as *‘ Travelling Dick,” who has come in
to share the gossip and seek for a job at wig-mending, astonishes
the company by taking from his pocket a few small sticks and
bobbins, and by modestly saying that he believes he could make
& machine to spin the yarn if he had the money.
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bex%en he had put his rough model together, he explained as
" e coulc} the way it was to work, and what marvelsit would
patl')g about in the cheapening of calico. He was listened to
an d‘edll?l){ until he talked of building great mills for his machine,
on hmung the engine by water-power like a corn mill, and then,
e by one, they all began to laugh and jeer, until poor Dick
Tust his model hastily into his pocket and went out crestfallen
and disheartened.
riegerha_pl; to console himself for these and other trials, he mar-
N a wife, but soon found that, instead of improving his position,
dmmade matters worse. The absorbing employment of invention
¢ ew off his mind from his business, and he soon began to feel
but Dressure of poverty. Not that he cared very much for that ;
hls.mfe did, and she, perhaps naturally, concluding that a
°f° Wig-maker was better than a bad machine-planner, in a fit
ml::agslon destroyed all his models. He was by no means the
aby Inventor who had to combat difficulties at home as well as
an °ad. Nor must we look with too severe an eye upon the
mnous wife, who fears that her husband’s strange infatuation
ay Pegga'r them both, and that hopelessly. But she was un-
n;? in her mode of treatment. Love might lead, but anger could
i er _dnve, and being provoked beyond measure by the loss of
2 hEnceless models, he separated from his wife, determined to
2718 way and beggar himself unhindered if he chose, which he
o Most effectually. Hapfening one day to see a piece of red-
it °c"‘0n passed between rollers for the purpose of drawing it out,
R in‘mn‘ed to him that he could use the idea in making a ma-
ac e for the spinning of cotton thread. He had made the
Quaintance of a clockmaker at Warrington, one Kay by name,
peto had been useful to him in constructing wheels for his per-
e“al motion machine, and to him he went, brimful of his new
isa‘ But the watchmaker could not help him, and so he gave up
cont. usiness altogether, determined to carry out his idea at any
feel; Indeed his mind was in some degree strengthened by a
neQ"‘B of confidence in his own powers. He saw that a great
bel; existed for a machine such as he had in his mind, and he
the eved that he was the man to make it. As to difficulties in
ma Way—well, they were made to be overcome, and he was the
I to overcome them.
cott, at was this new machine to do? It was to spin a thread of
the, on Jong enough to enable th‘e weavers to use it as warp, the
t o"’afl t.:hat runs lengthwise in the cloth, Calicoes were, up
this time, a mixture of linen and cotton. The warp was linen
thfa\}se. no means had as yet been devised of making cotton
theeads long enough. The demand for calicoes grew, although
tricy cost more than silk does now, and in the manufacturing dis-
tha:8 the weavers had sometimes to scour the country in order
it they might collect from the women who carded and spun
n clent weft to serve them for the remainder of the day. So
esirable had this state of things become that, as early as 1738,
ing 1o Wyatt, of Birmingham, had taken out & patent for spin-
Bi% Y means of rollers, and his machine had been tried both at
N Wingham and Northampton, but withont success, and it was
pat:ngth broken up as a failure. Just thirty years after Wyatt's
It nt was taken out Arkwright modestly produced the first re-
a of his labours, being the model of a machine constructed by
they' the watchmaker, under his guidance. This he exhibited in
hi _Parlour of the Free Grammer School at Preston, but the ex-
Ition was not as agreeable to the townspeople as to him.

clothe find his condition at this time low in the extreme. His
of Pr:s were 80 tattered that when he desired to vote as a burgess

with ston a a contested election, somekind friends were moved
‘enta%mpasslon, and subscribed money enough to make him pre-
b]e'when he went to the poll.
Pl'eelilt his spinning machine—upon which he h‘ad spent so much
on oug time and money—instead of awakening curiosity snd
he pobT excited only suspicion and strife. 'When he went abroad
ominous whisperings, and even outside the schoolroom
saviy groups of workpeople discussed the merits of the labour-
that isrﬁpparatus with no pleasant words. In fact, it was plain
ang g, ¢ Wanted to escape a mobbing he must take his model
Qy'syfi Other inventors had been treated with scant ceremony.
forth, oo -shuttle and Hargreaves spinning-jenny had both called
thay u‘l’lolent opposition, for the ignorant workpeople believed
mOdelge ;]vorld:s progress could be stopped by breaking up the
Stongy of the inventors, and pelting those unhappy men with
}::yt%k his model to Nottingham, where he found friends with
Who », and influence, who gave him a helping hand. Mr. Strutt,
hayi, “bea man of great perception, and himself an inventor,
8 been introduced to Arkwright, was much struck with the

Tog
e, and offered terms of partnership. These having been
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accepted, & patent was taken out in the same memorable year in
which Watt secured the patent for the steam-engine. The new
firm set heartily to work, and a cotton-mill wag erected at Notting-
ham driven by horses. Another mill, considerably lerger and
driven by water, was built at Cromfort, in Derbyshire, and this
was called the water-frame mill.

To the genuine inventor there is no such thing as idle satisfac-
tion. Although Arkwright had done so much he was by no means
satisfied with his efforts, and, although it seemed at first as if he
was on the road to fortune, he soon discoved 10 his cost that much
of his labour was profitless and useless. The cost of building the
mill was very great, but the profits from the manufacture of the
cotton-thread were #nil, and so they remained for years.

Nothing could resist the patient industry of the zealous inven-
tor. Step by step he overcame all his difficulties, and the mills
proved successful. Now, surely his reward must be near! But
no! As soon as the Lancashire manufacturers found that the
mills were likely to prove injurious to their interests they set to
work to ruin them. = A mill near Chorley was wrecked by a mob
in the presence of a force composed of military and police. Ark-
wright was the working-man’s enemy and should be suppressed.
The material manufactured at the mills must not be purchased.
His patent must be questioned in the courts, and, having been
questioned, the courts decided against him.

“ Well ! we have done the old shaver at last 1’ cried some one,
loud enough for Arkwright to hear the remark, as he walked
away from the court-house.

“Never mind ; I've a razor left that will shave you all,”
answered the old barber, fearlessly.

And he did it ! His mills rose in different parts of the country,
and the excellence of his manufactures carried the market with
him, until he became the recognized head of the cotton-spinners.
Indeed the very opposition he met with seemed to increase his

.wealth. The employment of the yarn produced by his mills was

discouraged by the other mill-owners, who clubbed together to
prevent the use of cotton warp, and thus to throw an enormous
quantity of useless stock upon the inventor’s hands. Arkwright
and his partner took counsel together, and decided upon manu-
facturing the yarn into stockings. The attempt was successful,
and they then set to work to make cotton calicoes, such as are
used so extensively to this day.

But even here fresh difficulties presented themselves. Every
step of the way was bristling with obstacles. The revenue
officers discovered, as they thought, reasons for charging the firm
twice as much duty as other as other manufacturers paid. It was
so evident that a plot was on foot to crush him that Arkwright
appealed to Parliament, and had the good fortune to obtain a
declaratory Act, authorising the excise to charge him only the
ordinary rate. This seemed to be the turning-point in his his-
tory. Such persistent effort as his could not fail to overcome
prg’udices, difficulties, fears, and factions. He ontlived them all,
and the tide of wealth so long delayed and so richly earned flowed
in upon him at last. The man was thorough. We see him
toiling in his mills, organising and directing often from four in
the morning till nine at night. At the age of fifty he snatches
a little time each day to learn English grammar and writing.
Eighteen years after he first showed his model in Preston he was
made High Sheriff of the county of Derbyshire. And among the
numerous applicants for his new spinning frame was one who
twenty years before had laughed at ¢ Travelling Dick Arkwright’,
and his few sticks and bobbins in the farmer’s kitchen in Lan
cashire. In 1786 he presented a congratulatory address to George
111., and received the honour of knighthood.

Sir Richard Arkwright was a man of whom any country might
well be proud. Even in this brief sketch we cannot fail to see
the secret of his strength and success. It was his courageous
gerseveranck—his dauntless energy. No obstacle could frighten

im from his purpose ; no opposition could turn him. Between
the barber’s apprentice of Prestonand the High Sheriff of Derby-
shire there is a wide gulf, but it was no magician’s wand that
changed the pauper into the knight. It was that noble industry
whic% has so enriched our land, and has brought so many of Eng-
land’s poorest sons from obscarity to sit among princes, and to
receive the homage of ,the civilized world as its truest benefac-
tors.

From his youth he had been a safferer from asthma, and his
sedentary life, the result of overwelming business, brought on
complications that proved fatal at the comparatively early age
of sixty. He died in 1792, leaving behind him for all time an
example of industry and courageous perseverance which the poor-
est may follow with the certainty of benefit to themselves and
their generation.
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A room without a cozy-corner lacks the prime characteristic of
s home. However much money may lae spent in furniture and
artistic decorations, in elaborate draperies and other embellish-
ments, it will retain a cold and formal appearance not the least
inviting to thoss who, wearied in mind and body, long for a
cozy corner in which to rest. We have been in houges where the
perlors were palatial, the dining-rooms stately, with meals to
correspond, &: bed-rooms elegantly upholstered, and the
*“sitting-room " giving a standing invitation mot to sit down,
and have felt & sensation of dignified dulness owing to the
absence of cozy-corners. \

There is a cordial greeting in the out-spread arms of the easy-
chair, a friendly salutation in the comfortable lounge, if it hap-
pens to set in just the right place, and an appeal to the domestic
side of one’s nature in the home-like arrangement ot inanimate
things which affecs us far more than many of us rea'ize.

The poor woman mentioned in Scripture swept the corners of

RICHARD ARKWRIGHT.

her house in the search for a lost piece of mo;e{, and it may be
that the corners of modern houses are responsible for much lost
treasure. An open fire and a cozy-corner where tlie boy cun
settle himself to his books or games, and the girl can yield fo her
dreams and relax the tense strain upon the nerves, do much
toward keeﬁing families together and preventing the ‘entire dis-
raption of home and home ties. .

Our Puritan ancestors, who disciplined the mind and body
with as much severity as did any of the monks from whose prag-
tices they revolted, spent no time in making soft cushions or
cozy-corners, They Y:nded on & rock, and scorned to rock them-
selves in cradles of luxurious esse. How those old straight-
backed, bard, and uncompromising chairs protest against the
sensuous surroundings of these modern days! But had we in-
herited the Puritan back-hone we might have adapted ourselves
to their rigid style of architecture, and so the infirmities of the
body furnish & sufficient excuse for non-conformity to ancient
customs.
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A COZY CORNER.

There is somethi : ‘
the 1 mething doleful about the high-post bedstead and | ¢ Moral epochs,” says Goethe, ““have their cou
- :":g back chair, to say nothing of the church-pew that was { seasons " ?q:nd the increase in the manu(acm?::l" l:;}!lg::,trl:
¥ wmore 'it‘]:n:l?mforyo:ble that the worship of God was flavored | clining chairs, and * flowery beds of ease ** is an indication that
Characer of e spirit of penance than that of praise. The lin this day and generation mortifieation of the flesh is not held
of the age is shown in its fashiuns -and farnitare. | in very high esteem as a means of spiritual advancement.
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Well do we recall the cozy-corner where a dear invalid spent
the most of her time. The easy-chair with writing-desk attach-
ment, the stand on which were flowers and books, and fruits in
season; the window which furnished an outlook for eye-vision
and soul-vision, the work that lay near the busy fingers and re-
lieved the active brain, are pictured upon the memory in colors
that cannot fade. Even when death has broken the circle and
destroyed the home, the thought of that cozy-corner awakens

leasant recollections, angel forms and faces gather there, de-
ightful intercourse is renewed, and the lost days of youth are
restored. The coziness of a corner depends more on who occupies
it than on the placing of the farniture therein. The impressions
made by animated nature are far more lasting and satisfactory
than those received from inanimate things, although the latter
may do much toward rounding angles and changing outlines. A
cross, ill-natured person changes a cozy-corner into a growlery.
A sulky person may “ stand in the corner and pout” and have
no one to help him out with a kiss, as was the rule in our childish
game. Therefore a cozy-corner offers no invitation to those
whose spirits are not in harmony with the place, and it is easy
to perceive that our artist has drawn an actual picture, full of
homely suggestions. e can almost imagine the personal ap-
earance of the late occupant of the easy-chair, with its tasteful
gack-ground, and need not to be told that she is neat, industri-
ous and ingenious. Let us have more cozy-corners in our homes,
and we will have more comfort and sociability, less club-life and
intemperance.
Though others choese to linger
Amid the halls of state,
Charmed by the splendor that surrounds
The dwelliugs of the great;
Give me the cozy-corner
By the cheerfnl ingle-side,

‘Where evil spirits ne’er intrude,
And peaceful ones abide.

- Sanitary and Blambing.

THE theory that the frequency and persistency of London
fogs have been increased by the increase in the consumption of
coal within the metropolitan area is not regarded approvingly by
the Lancet, which declares that even in the worst fogs of recent
date there has been nothing to compare with those of forty
years ago. They were distinctively yellow, and coated window
glass with a layer so opaque that the outer sill was often indis-
guishable through it. ~This yellowness has almost faded out of
the fogs since the embankment of the Thames, a change pro-
bably attributed to the covering of large surfaces of yellow clay
by buildings. The suggestion is made that the character of fogs
may be determined by emanations from the soil, and that coal
vapors in the atmosphere may not be the chief source of fog pro-
duction even in smoky London. That they must, however,
bear a fair proportion of the blame seems unquestionable, as any
one will say who has sailed from London to New York and been
struck by the first appearance of a city heated for the most part
by anthracite in place of soft ceal.

————————

A S8CHOOL FOR PLUMBERS TO BE oémn IN NEW YORK.

The popular interest now prevailing in the subject of domestic
drainage has led to the inception of a course of technical instruc-
tion in plumbing and sanitary engineering, which will be given at
the rooms of the Metropolitan Museum of Art, New York. The
course of lectures, which will be given on Monday and Wednes-
day evenings, will cover a period of two months. The course
will embrace lectures by Prof. Chas. F. Chandler, on the
¢ Chewistry of Sewer Gus, Disinfectants,” etc. ; by Mr. C. F.
Wingate, of the Sanitary Engineer, on ** Plum_bmg," and by
Mr. John Buckingham, on *‘ Mechanical Drawing.” The fol-
lowing list of subjects will give an idea of the value of this course
to practical plumbers : ¢ Sources of Water Supply and Means of
Conveyance,” * Systems of Sewerage and Sewage Disposal,”
““Laws of Physics and Hydrostatics,”” * Chemistry of Sewer
Gas,” ¢ Disinfectants and Deodorizers,”” * Water Pollution and
Water Analysis,” ‘‘ Plumbing Materials,” ¢ Proper and Defec-
tive Methods of Plumbing,” ** Varigus Apparatus and Appliances
Used in House Drainage.” The lectures will be illustrated by
models of various plumbing appliances and apparatus, loaned or
presented by the manufacturers of such articles, and by sketches
of proper and defective methods of plumbing. Professor
Chandler’s lectures will be illustrated by the magic lantern and
electric light.

CISTERNS.

A lively controversy -has been carried on for some yea®s past
upon the merits of the constant service in the supply of water for
domestic use in the metropolis and other large towns ; and this
question, though considered by some to have been finally dis-

posed of, is still under discussion. The cistern system certainly
requires reform. Domestic cisterns frequéntly render the water
unfit to drink, and they not only are attended by extravagant
waste, but by percolation injure property and destroy health.
Whether or not the constant service will eventually fulfil all the
anticipations of its advocates, it is probably an advance in the
right direction. The cistern cannot however be entirely ab-
olished ; it is at any rate necessary for the feed of the closets,
even if avoided for culinary purposes. But for the latter object,
supposing the water was liable to be charged even in a small
degree with suspended matter, the precipitation and interception
of the sediment by the cistern is a benefit which is worth con-
sideration. This benefit is very commeonly lost by the ¢‘ draw-off”
being inserted too near the bottem, and by the ball-tap service
being allowed to fall directly down into the cistern, thus stirring
up the whole of the sediment every time the water is turned on,
instead of the water being led by a piece of slate, or by other
means, to fall against the side of the cistern.

Cisterns are constructed of various materials, the chief being
wood, stone, slate, lead, and iron, Wooden cisterns are clearly
open to many objections and are not frequently used. Stone
cisterns are too heavy for use in any other situation than in the
basement of a house, and though they are excellent cisterns they
are useless for general purposes above the ground floor. Slate
cisterns are frequently used, and have been much recommended
from time to time. Both stone and slate have their drawbacks,
the first being their weight, and the second that the joints are
apt to become leaky. When this happens the man sent for is
the plumber, and he very naturally empties the cistern, gets into
it and fills up the joints with red lead, about the worst material
he could possibly use. Stoneware cisterns are now made, and
are admirably suited for cottages and for use in basement floors.

Lead and zinc are generally believed to be open to the gravest
objections as materials for cisterns, from the danger of poisoning.
An old lead or zinc cistern can be rendered innocuous by lining
it with tile and cement. Zinc is destroyed even faster than lead,
although this latter metal does not contaminate running water.
When pure water is allowed to stand over lead, whether in the

pipe or in the cistern, contamination begins, but this danger is'

very much reduced by the presence of alkaline salts, which
always occur in natural waters.

A material now replacing lead for the purpose of cisterns andA

pipes is wrought iron. It has the advantage of being much
cheaper than lead, and is very durable.
that the iron is not so easily jointed, therefore necessitating
screwed bends to be specially made of every possible kind. In
some cases, t0o, it is an objection that large quantities of rust
separate from the internal surface of iron pipes and discolor the
water, besides imparting an unpleasant taste.

Assuming that it is neccessary to have a cistern in a dwelling,
the first thing to be careful about is that the cistern must not be
used for any other Eurpose than to supply drinking water. It
is highly essential that a single cistern should not be used as the
source of water for every purpose. If the same cistern is use for
closets as well as for drinking purposes, the water may get con-
taminated, and so become unfit to drink. Water-closets may be
supplied by subsidiary cisterns, fed from the one main cistern, and
if the connections are properly made, no evil effects need result.

el P O
VENTILATION AND HEATING.
BY JOHN §. BILLINGS, SURGEON, U.8.A. .

The new building of the Union League Club, corner of Fifth
Avenue and Thirty-ninth street, New York city, which is now
just being completed, presents some peculiarities in the arrange-
ment of its heating and ventilation which are worthy of notice.
Through the courtesy of Mr. Tudor, who furnished the appara-
tus for this purpose, I am able to give the following diagrams and
description, the latter being derived also in part from a personal
examination.

This is a five story brick building, about 150 by 85 feet and
containing 932,000 cubic feet of sﬁace to be: warmed and venti-
lated. Tﬁe apparatus used for this purpose consists of steam
coils and radiators to farnish heat, and to some extent motive
power in exhaust flues, and & fan, 10 feet'in diameter, to pro-
duce and control the necessary influx of air.

g’he general arrangement is shown in the diagrams, Figures 1
and 2 : :

Against this is the fact -
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ch’f;:e fresh air taken from the street level is drawn through a | foul matter when small ones would not. In a houseat the West
steam T 80 arranged that it may either be all forced through a | End, where he was called to see the drains, he found a 9-in. pipe
The |, coil, or a part of it may be allowed to piss below the coil. | laid, with a 9-inch syphon trap. The trap was choke full of foul
mize :ﬁ)ers of cold and warm ai: thus produced will be thoroughly | matter, and he at once saw that it and the pipe were too large.
feet, 1t hY the fan, and pass into the'space F, which is about four | Prior to substituting a smaller pipe and trap—for the house could
comm gh, and extends under the whole building, forming a large | not then be handed over to the workmen—he, as a tentative
. on air chamber whence all the flues obtain their supply. | measure, had the trap cleared out, but he found, & month after-
clay Ottqm_oﬁ this chamber is concrete, resting on hard, blue | wards, when the workmen got possession of the place, that the
706 ;tand (}t is intended that the temperature in it shall be from | trap was nearly as choked up as before. For the 9-inch pipe and
080° F. The fresh air flues connect with it as shown at | trap he substituted 4-inch ones, and there has since been no stop-

o lmg wide enough below to perniit the insertion of a small | page or foul smell. He did not mean to imply that 4-inch pipes
l PPlementary heating coil, as shown at H. The valve C | were of the proper size to use in all cases. Then, again, it was

—

ro"wn, connected with the upper corner of H, is controlled by a | necessary that the drain-pipes should have a sufficient fall—at
seen };;sslng to the room to which the flue leads, and it will be | any rate, a better fall, than that which seemed to be so favoured
Perat at the occupant of the room can thus regulate the tem-| by some builders, and even architects, viz., 1} inch in 10 feet,
. ure of the incoming air to suit himself without diminishing | which was not sufficient. The fall ought to be at least double
thisqvualnm-y' The movable arm on the register which regulates | that—say 1 in 30 or 1 in 40, except where there are self-acting
. coa ve is shown in Fig. 2, which is a section through one of | means of flushing. Drains should not be laid, as they too com-
oty s n(ivgrsatlon rooms of the club, indicating postions of out- | monly were, in curves, for then it was impossible to ensure their
sl? nmlets. . _ being truly laid. They should be laid in straight lines from point
arran all probably have occasion to comment hereafter upon the | to point, as recommended by Mr. Rawlinson, with means of in-
that t;glfmer‘lt of the fan in this building, and will only say now.} spection wherever possible at points of junction or difference of
the or eve is great loss of power from contracted inlet and from | level. If all these points were attended to, house-drains would
sudde rangement of the air chamber, which virtually forms a be practically perfect, and incapable of retaining foul matter.
130 rn expansion to the delivery duct. With the fan making
obtai evolutions per winute, Mr. Tudor informs me that he -
ained a movement of 33,000 cubic feet per minute, which is CHEMICAL VENTILATION

Shghtly in excess of his calculation as to what is required.

obt :_rtam rooms, such as water closets, servants’ rooms, ete.,
et ﬁm their whole supply of air from the corridors, and have out-
st.an:“ specially heated, the intention being to secure a con-
fact flow of air from the halls into the rooms. '_l‘hey are, in
urni the only outlets for the large supply of air which is
ished to the stair-case halls.
ealchf amount of air supply and heating surface have been
Oull ated on the assumption that 3,000 cubic feet of air per
W T per person shall be allowed, except in the audience hall,
ere about 1,000 cubic feet per head per hour is provided for.
t is also assumed that during the day—that is, until 5 p.m.

Dr. Richard Neale, of London, is urging a scheme for purify-
ing the foul air of tunnels, mines, theatres, hospitals, etc., by
chemicals means. According to the Lancet :

As the lungs of living beings appropriate oxygen and give off
carbonic-acid gas, Dr. Neale proposes to make a ‘¢ chemical
lung,”’ which will appropriate carbonic acid and sulphurous gases
from the air containing them, without yielding any products in
exchange. In the air in the tunnels of the underground railway
the principal deleterious gases are carbonic acid and sulphurous
gases and c]zsrb(?ic oxide. All tltl}zse, b;lt especigll% '{’he t]:vo fori
—ab . ; g T mer, may, Dr. Neale maintains easily got rid o chemica
even‘i)xl: i 11 %%Opersons will be in the building, and that in the mea'ns. yBy mixing a solution of sul hgrgus acid andywater ina
will begth:a uSugfrzoﬁbmay be present, although from 500 to 600 flask, Dr. Neale made an excellent imitation of the air at the

The fan is intellll de der'to have a itv of about 2,000,000 Baker Street or Portland Road Station. He then added a small
cubic feet per h To heat thi ‘cap;;)cl yo 0 ous 2,054 quantity of solution of caustic soda, and agitated the flask brisk-
Tadiating g e e oo eat this air, about 9,000 square feet of | 1, 45 o few seconds, and immediately the sulphurous smell was
coi betvgvez‘:,r%,c: i l: pr:)lvtxg:d,t 0“: harlrfhl.)emglm _1{111%1&;39, tssle!;)m abolished. Into the same flask a current of carbonic-acid gas
8team at ahout 608‘ an a street. i l'slfoi1 WIf eb eated by | oo next passed, so that a lighted taper introduced into the flask

igher tom O;atmp‘zz“ 8 presi‘}m’ an tem v ;?e,"m e of much | woq 4t once extinguished. ifter a few shakings, the lighted ta-

. This by E t 6 thall an 1‘:.’ ﬁna?'ﬁ s al:nbrla xbapor. o per was again introduced, and burnt with a bright steady flame,
18 relieq ugonengaéure, v I:Ct w1 ](Ii)mtha A ebover ‘12%0, F., showing that soda had taken up the acid. Similar experiments
10 heating surface B'lsh: nglvm:stw:tl:z mofre;\lw l:l?e inaqini ¢ ;’30{ were made with solutions of caustic lime, As regards the Metro-
TUng the fan and the elevator is atumgd into iho h:’ tiw olitan and other underground railways, the locomotives might,
8Pparatus, causing a back pressure of about 10 pound ating | ); Nealo said, be supplied with a tank containing a strong solu-
ne of the g | diff pl s i this baildi pounds. d tion of caustic soda or lime, throngh which the smoke shonld be

8 sufficienc ofpf";‘::h ;r fm:. t;fs n 3 18 “L all{]g 18 tl]:ao };row ’;ha made to pass before being discharged into the outer air. By this
Method  adopted wiB{:h zhe e Zu A tor i ea re.'u be means the carbonic acid gas and the sulphur would be eliminated.
described in gm- next necessary illustrations, Wi e | The carbonic oxide would require to be dealt with in another
i ’ ’ way. ln order to attain further purification of the air in the

K tunnel, each train might be furnished with a truck open at both

BRITISH ARCHITECTS ON VENTILATING DRAINS. ends, and appliopyiate );' lt:ltted. witl&atrays oll'1 other contrivancgs
Atarecent . ) . . i for holding eolutions of lime or soda. As the train progressed,
the quects nt meeting of the Royal Institute of British Architects, | air would rush through the tanks or trays, and be robbed of its
M %estxon of ventilating house and city drains was discussed, | carbolic acid and sulphur in its course. The proposal is both
in § oxggefs Field, speaking of theoretically complete ventilation | happy and ingenious, and it commends itself on account of its
venti] cf’ﬂ, said that they would have a million-and-a-half of | simplicity and cheapness. We trust the directors of the under-
air, 2";18 pipes emitting foul emanations and poisoning the | ground railway and the managers of theatres, etc., will at once
all ‘ap dB ad been hinted, that was not and could not be the be- | fairly test its practicability. .
or pre end-all of sanitary science ; some means must be found| A correspondent informs us that the happy conception ot Dr.
consiq venting the existence of foul gases themselves. A little | Neale is about to be reduced to practice. .131 the London theatres
POssiblem“on of the subject would show that it was not only | the audience will be provided with alkili-proof umbrellas and
did ¢ e, but quite easy to prevent such foul emanations. What | overalls, and so soon as the vitiation of the air reaphes' a point
W er:y come from ? From the decomposition of organic matter. | to be ascertained by an analytical instrument, a rain of caustic
ther ::Tlogamc matter was allowed to rest, 5o as to decompose, | soda will be set up to purify the atmosphere. The Metropolitan
to Preve uld foul gases be formed. All, then, that had to be done | Railways have under consideration methods of shaking up the
lation cp & e formation of such gases was to prevent any accumn- trains from time to time for the restoration of the air in the
that gy organic matter by afrra.nging the sewers and drains so | carriages, at the bottoms qf which v;nll be tanks of four or five
eqt v matter was immediately carried away. This require. | inches deep, to hold the liquor. It is estimated that the by-pro-
its simm;'s? extremely simple that there was great danger that | ducts of the operation, carbonate and sulphate of soda, will fully
things %’tlclty would cause it to be overlooked. Above all | remunerate the companies. Seriously, there is no doubt but
and iy, or dWaS necessary to make the house-drains self-cleansing, | chemical purification and revivication of air in a diving bell is
Proper siy er to be so it was necessary that they should be of practicable and advantageous, but the offensive and dangerous

0 make t(;; truly-formed, and truly-laid. It was a great mistake | substance in theatres, hospitals, ete., is organic matter, which
X em too large, because large drains and traps retained | Dr. Neale’s method is incompetent to deal with.

—————a————————
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THE PARASITES OF A MONSTER JELLY FISH.
¥Y C. ¥. HOLDER. )

t  The diuoyhore known as the Cyanea artica is familiar to every
frequenter of the sea shore, where their stranded jelly-like forms
J can be found after every tide evaporating, as it were, in the snm-
| mer sun. While afloat and active in the water they affurd pro-
tection to several parasites that are figured in the accompanying
engraving. The large creature hanging from the inner lobe of
the jelly fish is a parasitic sea anemone called the Becidium para-
siticum. [In the engraving it is life size, while the Cyanca is re-
duced greatly. The Actinia is generally found in the larger
specimens concealed in the mouth folds, where it shares the
food brought up by the tentacles of its protector. In appearance
it zﬂemb{;en an elongated cone strongly ribbed along its sides;
around its mouth a few short tentacles. The body is covered with
innumerable wrinkles, with which it attaches itself to its post,
I and to which it is a strong contrast, being violet or brownish-red
in oolour. Two or three can generally be found on thewn,

The little worm-like creature shown on the outer edge of the
Cyanca is a true parasitic worm, the Monopus medusicola—with
& depressed subcylindrical body armed with two suckers. The
fore one, strange to say, is imperfect, while the latter—one third
the total length from the tail—is columner and truncate. In the
engraving it is magnified twelve fold. ’
sides these, numerous little fishes are found up under the
tentacles, that with their terrible lasso cells would seem the 1.:st

lace for a fish to choose as a home, but here we find them, dart-

ing in and out among the treacherous tentacles, perfectly at their
oase. )

THE PARASITES OF A MONSTER JELLY FISH.

The Cyanes is a giant among its fellovs and attains & diame-
ter of seven feet, with tentacles two hundred feet long. Mrs.
Agussiz thus speaks of one : * He was quietly lying near the sur-
face, and did not seem in the least disturbed by the proceeding,
but allowed the oar, eight feet in length, to be laid across the
disk, which proved to be about seven feet in diameter. Backing
the boat slowly along the line of the tentacles, which were float.
ing at their utmost extension behind him, we then measured
these in the same manner, and found them to be rather more than
fourteen times the length of the oar, thus covering a space of some
hundred and twelve feet. This sounds so marvelous that it may
be taken as an exaggeration ; but though such an estimate could
not, of course, be a) lutely accurate, yet the facts are rather
understatod than overstated in the dimensions here given. And,
indeed, the observation was more careful an precise than the
circumstances would lead one to suppose, for the ereature lay as
quietly, while his measure was taken, as if he had intended to
give every facility for the operation.”

The different stages of the young of this animal are so totally
different that they have been descri%edns separate animals, name-
ly Scyphistoma, Strobila, and Ephyra. This enormons creature -
ia produced by a hydroid measuring about half an inch in height,
The eggs are laid in the autumn, and the young, when “first
hatched, are oval, soon they become pear-shaped and attach them-
selves to the bottom. Now minute tentacles (never over sixteen)
appear, and the oreature resembles a simple poly{.\. It grows
rapicly, constriction taking place along its entire length, each
one being lobed around its margin, until it finally looks like a
pile of inverted scalloped saucers. The top one dies and falls off,
and the others soon separate by the deepening of the constrictions,
and swims on, perfect iufantile cyaneas, that soon reach a large
size, and in turn deposit eggs.

———
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THE CHEIROMELES,
BY FREDERICK A. LUCAS.

If the curious bat (Cheiromeles Torquatus) shown in the accom-
panying engraving is not the most singular member of the order
cheiroptera, it certainly has very few rivals. The skin is thick,
almost naked, and marked with deep wringles, so that the
animal has something the appearance of a diminutive pachy-
derm. Like the other members of the small sub-family to which
it belongs, the cheiromeles has long, narrow wings which fold
compactly up, very little membrane in front of the fore arm, and
feet entirely free from the wing membrane. It thus has greater
freedom of movement than bats usually possess, and the creature
can crawl so rapidly over the ground that it is not an easy matter
to pick it up. The first toe is quite separate from the others,
and is furnished with stiff hairs along the outer edge. The thick
round tail is free for more than half its length, and the inter-
femoral membrane is movable upon it, thus allowing the extent
surface exposed to the air to be increased or diminished at will,
and probably aiding the animal in its rapid turns while in pur-
suit of the insects on which it lives. The lips are thick and ex-
tensible, and the teeth sufficiently large and sharp to crush with
ease the hardest beetles. Beneath the neck, running from
shoulder to shoulder, is a deep fold or sac, which receives an oily
secretion from glands situated in the upper pectoral muscles.
But the most peculiar feature of the cheiromeles, and one not
fonnd in any other species of bat, is a sort of inverted pocket
sitnated beneath either arm pit, formed by a fold of skin running
obliquely downward and inward from the elbow. Dr. Dobson
suggests that these pouches are to support the young, which
otherwise would be unable to maintaina hold on the naked body
of their mothet during flight. The mamme are situated at the
upper end of these ‘‘ nurse pouches.” As both male and female
have these pockets it is probable thut when two young are born
the male takes charge of one. This bat is nearly eight inches in
length from nose to tip of tail, and twenty-two inches aeross the
wings. It is of a dingy lead color, and dwells in holes in trees.
Although not at all common, the cheiromeles has quite an exten-
sive range, being fouud in Java, Borneo, Sumatra, and -the
Malay Peninsula.

— P
THE HORNED SCREAMER.

The horned screamer (Palamedea cornuta) is found in Central
Brazil and northward in Guinea and Columbia. On account of
the horn on the crown of its head, the thickly feathered wings,
short head, and neck feathers, it will be recognized as a repre-
sentative of the family of horned birds.

The horn, fastened only in the skin, rises from the brow
about five-eighths of an inch from the root of the bill. It is
slender and from four to six inches long, standing nearly erect,
_but slightly curved toward the front. Its diameter at the root
is one-eighth of an inch, and it may properly be compared to a
catgut string.

he horned screamer is armed with two spurs on each wing ;
the upper one on the bend of the wing is triangular and very
pointed. It is about nine-sixteenths of an inch long and almost
moperceptibly curved outward. The lower one is only five-
sixteenths of an inch long, almost straight, and very strong.

The soft velvety feathers of the upper part of the head are of
a light gray, black toward.the tip. The throat, neck, back,
breast, and tail are blackish brown, the shoulders and large
wing coverts are of a glistening metallic green, the lesser wing
coverts a muddy yellow at the roots, the upper half and the
upper part of the breast are a clear silver gray with a broad
edge of black, the rump and pelly are pure white. The eye is
orange colored, the bill blackish brown, white at the tip. The
horn is light gray, the feet a darker gray.

The horned screamer is a large and beautiful bird, about the
size of a common turkey, and is an ornament to the primeval
forests of Brazil. In traveling from the south to the north it is
not generally found until the sixteenth degree of south latitude
is reached, where it may be seen in large numbers.

It lives only in wilds far from the habitations of men, where
its peculiar voice may be frequently heard ; it has some simi-
larity to the notes of the wild wood-pigeon, but is far louder and
accompanied with guttural tones, and is uttered so suddenly and
with such vehemence that it has a very startling effect. Some-
times ome can catch a glimpse of these birds as they walk
proudly upon the sand banks near the rivers. If they are
approached they fly up and resemble in the broad surface of
their wings, their coloring, and flapping, the urubu, or black
vulture. They. perch upon the top of thickly foliaged forest
trees, and though they can seldom be seen, their loud, shrill
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voices indicate their whereabouts. In the breding time they
are found in pairs, sometimes four or six irdividuals joining
together. The food of the horned screamess onsists chiefly of
vegetable substances, such as the leaves and eeds of aquatic
plants, in search of which they wade threugl the morasses.
Their flight is strong and easy, their walk erectand bold, and
their mien lofty like that of the eagle. Their nsts are found
upon the ground in the forest marshes not far fron rivers ; they
contein two large white eggs, and consist only o.a few twigs.
The young fellow their parents almost as soon 18 hached. Their
flesh is not edible. Their quills are often used tor EDS.

The horned screamers when domesticated ae cafiding and
obedient, associate with fowls, and are peaceaile whep unmo-
lested. They always place themselves on the tefenive toward
dogs, and know how to use the spurs on their wins to such
purpose that they put them to flight with a singh bloy,

G10ANTIC SEA-WORMS.—A gigantic sea-worm his ben taken
by long-line fishermen, among some sea-wrack, onone of their
cod hooks off Dunrobin Castle, Golspie, N.B. Thi; worm,
whose existence is known to scientific naturalistsis Iyt very
seldom heard of by the general public. This sptime), now
alive in the aquarium in the Duke of Sutherland’snuseym in
Dunrobin Castle, is only about five feet long. Itg ppbable
that he has not uncoiled himself to his full length. Ip shape
he is flat, like a ribbon, and only five or six lines in idth, of a
brown violet color, smooth and shining like varnish{ leather.
When full grown this remarkable worm is stated, olkxcellent
authority, to attain the length of from forty to nety feet.
Fishermen not unfrequently haul in as much as thirtfathoms
in length, but it is very rare to see him extended i whole
dimensions, as his habit is to coil himself up into eap of
knots, and when in this ball to take up his habitati ypder
stones and hollows of rocks. In this position he attrac atten.
tion by the continual tightening and loosening of his\mp]i-
cated knotted body. When he wishes to shift his quarter,g hag
the power of unknotting himself and gliding in a gracefupgp.
ner through the water, propelled by ciliz which run thength
of the body. As regards his habits and food, nothing wleyer
is known for certain. It is, in fact, a sea form of the.ggh
water  hair-worm,” found in stagnant ponds and dite__
viz., the * gordius acquaticus " —and which our ancestors u: ¢,
say were horse-hairs in the process of transformation into |g,
The scientific name of this curious seaworm is * Lizeus mang
longissimus.” — Exckange.

L edo—

THERM OMETERS.

The word thermometer means a heat measure, hence any -
strument employed to measure heat should be called a thermon
ter, When very high temperatures are to be measured, t
instruments employed are called pyrometers, or measures of fit
Thermometers do not, of course, measure the quantity of heat 1
boldy, but only tell us the relative temperature. There a:
several forms of thermometers, all based upon the principle th
‘“ heat expands, while cold contracts.” Some substances ex
pand anequally for equal increments of temperature, others
expand so slightly that they fail to indicate small changes of
temperature ; both are unfitted for thermometers. It is believed
that air expands equally for equal changes of temperature, and
as this expansion is quite considerable (1.273d part for each
degree centigrade), and as it does not become either liquid or
solid under ordinary pressure, at any temperatare which we can
produce, it is the substance emploged for the most accurate
measurements of temperature. Any of the difficultly condensi-
ble gases, oxygen, hydrogen, marsh gas, might be employed
instead of air, but with no advantage, and with much inconve-
nience in their manufacture. Next to air, the best material we
have is mercury, whith expands very evenly, does not freeze
readily, and boils at a comparatively high temperature. For
temperatures below 40° alcohol is generally employed, although
it 1s claimed that glycerine .could be used. For temperatures
above 800° C., air thermowmeters alone are admissible, and for
very high temperatures, where glass begins to soften, they are
made of platinum. .

The mercury thermometer, being the one usually employed in
the arts, meteorology, in medicine, and in other sciences, a few
words in regard to the manner of making one may be of interest-

A glass tube with a very fine bore has a suitable bulb, of any
desired form, blown upon one end. At the other end may be 8
bulb of larger size, blown merely for convenience in filling-
Neither bulb can be blown with the mouth, but with a bellows,
containing pure, dry air. A small capsule is filled with pure

f
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mercury, which is heated to boiling to expel both air and
Moisture. While still hot the second or temporary bulb is
warmed to expel a portion of the air therein the open end is
Paced in the mercury, which ascends into the bulb because the
air’contracts on cooling. When & snfficient quantity of the hot
mercury has been introdnced into this bulb, the tube and the
other bulb are heated to expel a part of the air, and some of the
mercury, which must always be kept hot te Yrevent its chilling
and thus breaking the hot glass, enters therea bulb. By repeat-
ing the operation the bulb and stem are completely filled with
mereury, which is then boiled to expel every trace of air. The
tube is now drawn out close beneath the auxiliary bulb to a fine
thread and cut off ; the thermometer is placed in a bath heated a
few degrees higher than the highest temperature which the
thermometer is to show; the excess of mercury flows out, and
the point is closed with a fine blow-pipe flame. As the mercury
contracts on cooling it leaves a perfect vacuum above it.
. The graduation is effected by putting it into ice or snow, then
in the steam from boiling water, marking each of these points,
dividing the space between into 100 parts if it is to have a Celsius
or centigrade scale, into 80 if a Reaumur, or 180 if a fahrenheit.
he graduation is carried on in each direction to the end of the
stem.. On the Fahrenheit scale the freezing point is marked 32,
on each of the other scales it is marked zero. .

Absolute zero is a term applied to a temperature 278° helow
zero on the centigrade scale, or—460° Fah. If we take 273 cubic
inches of air, or any gas measured at 0° C., it will become 274
at+1° (0 or 283 at +10° C. or 373 at 100° C., and at—10° C. it
is only 263, at—49° it is only 233, and, at this rate it should be-
come only 1 cubic inch at—272° and at—278° it should occupy
Do space at all, or at least not be gas any longer. As this tem-
Perature is not yet attainable, we can not positively assert that
such would really be the case.

Maximum thermometers are made by placing a little float of
steel upon the mercury, and the thermometer placed horizontal-

y or nearly so. As the mercury expands it pushes along the

float, which does not, however, follow the mercury when it con-
tracts ; hence we are able to ascertain the highest temperature
reached during any given interval. To reset the thermometer,
it is raised to a vertical position and a slight tap given to it,
which causes the float to drop down on the mercury again.

A simple and more accurate form of maximum thermometer,
employed by Bunsen in measuring the temperature of the Geysers,
consisted of an ungraduated thermometer open at the top, such
83 could easily be made by a person of but little experience.

hen placed in the spring, of course a portion of the mercury
would flow out and escape. At any subsequent time the ther-
mometer could be placed in an oil bath beside a standard ther-
mometer, and heated until the mercury lad entirely filled the
tube and was about to flow over ; at this moment the standard
thermometer is read, and shows the temperature to which the
other thermometer had been exposed. The ordinary minimum
thermometer contains alcobol instead of mercury, and the float is
either of glass or of steel covered with enamel, 80 that it is drawn
back by adhesion, but can not be pushed forward.

The ‘most reliable form of self-registering thermometer is an
upright mercurial thermometer, behind which is passed by clock-
Work a strip of sensitized paper. In front of it is placed a light
of sufficient actinic power to blacken the paper above the mercu-
Ty column. This gives not merely the maxima and minima, but
all variations of temperature.

Metallic thermometers may be constructed by combining two
etals which expand unequally into a spiral, which winds up
When heated and unwinds when cooled. One end of the spiral
¢ ing attached to an index which passes along & graduated arc.

e slight motions are magnified so0 as to be distinctly visible.
tzrm graduatéd by .comparison with a good mercurial thermome-

_For measuring slight changes in temperature a thermo-eleetric
Pile, connected with a galvanometer needle, is employed. This
13 only applicable within very narrow limits, and requires great
care to obtain satisfactory results.—Scientific American.
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GARDENING.

w.(lil[arch? the first springI month, will appear to our readers in
til ely different forms. In some parts of our country the essen-

al signs of spring are plainly manifested ; the buds are swelling
upon the trees—some even are in full flower ; in sunny, well-
{’i".‘eetﬁd corners the Crocus and Snowdrops are contrasting
inexr beautiful forms and colors, and the ¢ busy bee” is gather-

g from these flowers its first crop of the season. In other

———

parts of our country the snow-banks completely hide from our
view every appearance of early spring flowers.

In this section, March is the most remarkable month of the
year, and it is not uncommon to have the weather of the four -
season crowded into a single day. Winter, though it may return
now and then in bitter nights, may be considered gone, and -is
rarely felt injuriously during the day. The cold winds, it is
true, blacken and destroy our early flowers and try our tempers,
but spring, in defiance of all hindrances, pursues its way steadily
and with success. Nowhere is this more eautifully shown than
in the vegetation of seeds bequeathed to the soil in the p evious
autumn, and which, after lying in the earth apparencly dead
for many months, now assert their vitality and lift their green
blades into the air. These delicate little forms, scarcely per-
ceptible to the naked eye, are full of promise, and fill us with
hope and confidence. The love of flowers of all kinds is natural-
ly implanted in man but the early flowers of spring always
bring with them the greatest degree of pleasure. The Crocus
bursting through the ground is the barbinger of sunny days,

and when we first meet with it in spring it is like greeting a

Jong-absent friend. We live with summer flowers as with our

neighbours, in harmony and good-will, but for the early flowers
we have the most endearing affection.

Preparation for spring and summer work now begins. Should
cleaning up and pruning have been neglected, defer that impor-
tant work no longer than the weather compels you to. As soon
as the ground is fit to work, attend to the removal and the
dividing of all herbacious plants that need to be removed orin-
creased by division. Herbacious plants have all their prepara-
tion for spring work completed and commence growth as soon
as the frost is out of the ground ; therefore remove early, in
order that their first -new roots may not be destroyed in removal
and the plants remain worse than idle while new roots are being
formed. Lilies, in particular, that have been in the border
during the winter should be removed early. In planting out
again select a partially shaded situation, the shrubbery border
being preferable. To have Lilies in perfection the soil must be
kept moist and cool ; if planted in low-growing shrubbery this
necessity is provided for in the most natural way. If the Lily-
bed is in an exposed situation, mulch with newly-cut grass as
soon as the weather becomes hot and dry.

Hot beds should now be in readiness for the sowing of seeds
for early flowering plants. It should ever be borne in mind
that seeds of annual plants of every description, if sown at this

riod, ought not to be rapidly excited bg too powerful heat.

rrors of this kind are very common, and the many losses of
ﬁ}ants from this cause tend to discourage the amateur in the

udable effect to prolong the flowering season. ‘Where any
artificial heat is employed, it should be of a very gentle nature.
and, with the exception of extremely tender species, the more it
is dispensed with the greater will be the luxuriance, beauty, and
hardiness of the plants.

As a rule, amateurs will be more benefited by a cold-
frame for bringing forward plants such as Asters, Balsams,
Zinnias, Petunias and Autirthinums, etc., etc., than by a
hot bed. Our custom is to sow seeds of annual, six’ weeks
earlier than tender plants can be transferred to the open
border. This should be done in a common cold-frame
covered with hotbed sash. The result will be good,
strong plants about six inches high at the same time that
seeds sown in the open border are just breaking ground. These
plants, having been grown cool, are vigorous and healthy, and

| can be'transplanted into the flower-border without danger of loss,

House plants will now require much care and attention. The
sunshine on clear days will excite a rapid growth ; conseguent-
1y the plants will require a corresponding amount of air and
oisture. Insect life is now quite as active as plant life, and the
two cannot live long together. Destroy the insects, or they.
will destroy your plants. Geranium-cuttings may now be struck,
and the young plants grown on for the conservatory the coming
winter. Young plants from seed sown in boxes should be
pricked out into small pots and brought forward as rapidly
as possible, but do not suffer them to grow weak and spindling.
Always remember that one good, strong, healthy plant will pro-
duce more flowers than a score of (puny, weak ones. Hyacinths
in pots should be in perfection of bloom this month. When
the flower-spike is well developed and the first flowerets begin
to open, place the plants in a cool, light room. This will
materially prolong their season of bloom. ~After flowering allow
the bulbs to dry off gradually, and they will be worth preserv.
ing for planting in the border the coming autumn. Hyacinths
that have once been forced are in future useless for pot-culture.
—Floral Cabinets.
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