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OW that the new Tariff Act
has received the sanction of
Her Majesty, we begin to
feel that a third point has
been gained in Canadian le-
gislation of greater importance to
her people than either Frea Trade
or Protection, and that it is now
the acknowledged right of Cana-
dians to impose such duties as
they may think fit to protect their
own industries, even though it be
to the disadvantage of British
mercantile interests. No politi-
cian, of whatever side of politics
he may belong, can honestly be-
which _ lieve in his heart that any duty
in an We may impose on English foreign imports is
inai 3 Way intended to injure British trade. A few
'liéht ificant manufactures in Great Britain may feel a
effect from our competition, but the day is far dis-

tion :’hen Canada will be in a position, both in popula-
in ¢ d wealth, to become a rival to the Mother Country
‘Drinm important manufactures which form the main-
day dg of Eugland’s wealth and greatness. When that
1o e 008 arrive, Britain will find that she will have more
Tepg 5y ¢ 1D Teturn than she has to give. The encourage-
tion 3t a fresh impetus, about being given to immi-
thy,, > 30d the colonization of the country, which is
systematized, will, in a few yeurs, bring about
will lo'ﬂ‘ return to English manufacturers than they

M?f Y our present law.

! the tariff resolutions become law, each political

ad & decided right to vote according to his own

hgviu @ views of the majority of his constituents, but
“heg done his duty, it would be injudicious in the
“tlxe: %o endeavour to throw obstacles in the way
% .umc.%ntry giving the new tariff a fair trial. If, after
Rexy 1ent trial —and it cannot fully be tested for the
t‘:‘h"i“be Years to come--it turns out satisfactorily,
- 88 much to the advantage of the manufacturers

————

who opposed the protective duties, as it will be to those
who were in favor of them ; but until it shall have been
plainly shown that a moderate protection to our indus-
tries is bringing ruin to the country, the subject should
be allowed to rest.

The main object of the present protective duty on im-
ports is to save our country, to some extent, from being
made the slaughter market for American manufactures at
periods of depression in American trade, or to meet
some financial crisis in a large manufactory, which could
sell its surplus stock in Canada at a low figure to realize
ready cash, without injuring its own market. So great a
differenco is there between the population of the United
States compared with the actual buying population
of the Dominion, that one large factory alone could, out
of its surplus stock, send into this country sufficient to
effectually stop the demand for such goods as it manufac-
tured for months afterwards, and thus not only throw
out of employment our mechanics, but completely
paralize our manufactures. )

The object of the majority of the people in demanding
protection, was not for the purpose of creating monopo-
lies in trade or manufactures, or for the benefit of parti-
cular firms at the cost of the country, for such could not
possibly happen with our enterprising neighbours so
close at hand, and our own competition, to keep down
prices: the intention was simply this, that when we
can manufacture as cheap, and produce as good articles
as made in the States, we deserve to have the privilege of
making what we require in our own country, to employ
our own mechanjcs, use our own raw materials, keep our
money in Canada and spend it among ourselves for
our own benefit and pleasure. Let us now, thejefore,
set earnestly to work and endeavour to bring about good
results from the present change in our tariff by giving it
a fair trial.

There is one important feature in which the success of
our manufacturers depends, and that is upon the machi-
nery they use, and the skill of the workmen they employ.
In our machinery, it must be confessed, we are behind
the Americans, and it cannot be expected that we can
compete successfully with them} even with the tariff in
our favour, until we put ourselves upon an equality in
that respect. We have had an opportunity of visiting the
principal manufactories in New England States, and can

\
\
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aver as to the disadvantages under which we lie in com-
parison.  Not long since we visited a first-class factory in
which was a machine which cost the proprietor about
three times to manufacture a certain article what it does
for work done by a superior machine used in the States.
It is herein that lies the great advantage that Americans
possess over Canadians—that is in superior machinery,

skilled workmen, and a systematic method of conduct-
{ing their business. Birmingham and Sheffield have
awakened up at last to this fact, and now, instead of being
outdone by their American cousins, are, by their improved
machinery (thanks to the lesson taught them, which
they were tardy to learn), outdoing them in quality and
underselling their instructors. It is to be hoped, there-
fore, that the present protection given to our manufac-
tures will not lull them into security, but lead them on
to look more closely into these matters on which so much
of their prosperity depends.

Whether Free Trade or Protection will ultimately be
best for Canada, experience will soon tell. The present
state of dppression has been univérsal over the world, and
ours cannot be set down entirely to what we bave lust
from the want of protection. A good deal of it in fact
has to be attributed to there having been so many
unscrupulous men in business—to extravagance, and
a general lack of prudence and saving. We can trace
the origin of our present poverty to many sources, and
although we may deplore the present depression in trade,
there is another source froin which poverty has had its
origin, and this has been from the increase of the grow-
ing social evil, Statistics have shown that the amount
spent annually upon drink in Great Dritain is nearly as
great as the total of her export trade ! Is not this some-
thing frightful ¥ And yet when we see our own taverns
80 frequented by mechanics (we speak of mechanics only,
having their interests particularly at heart) evening
after evening, and knowing how much of their hard-
‘eatned money is spent in intoxicating drinks, we cannot
bu$ feel how much this ill-spent money would have
stood them and their families in good stead in times of
depression, and when the doors of the workshops were
closed, had it been placed in a Savings Bank.

—_———————————————

ENGLISH MANUFACTURERS AND FOREIGN COMPETITION.

What English mechanics think on business prospects and re
ciprocity :—
To the Editor of MARTINEAU & SMITH'S HARDWARE TRADE
JOURNAL.

S1r,~Your article on the prospects of our staple industries
draws attention to several important points. But there are one
or two suggestions I would make to Euglish manufacturers.
When they see a foreign article gradually superseding their own,
they should at once alter their style, and by putting gown roper
machinery, seek not only to beat their rival in England, but, if
tariff permit, bid for foreign trade.

Hundreds of articles are being poured wholesale into this
country which ought to be made here at a profit if made by suit-
able machinery, worked by labourers, who must not expect more
than their rivals abroad, .ot they cannot have employment.
Every shop is now stocked with foreign goods, and on the one
hand we see shiploads of foreign manufactures, while thousands
of starving mechanics stand idﬁ: .

Our working classes must now begin to see that unless they
work at the same price their foreign competitors are content
with, they cannot expect eggployment.

Yours truly,
‘ THOS. M. BEAR.

Britannia Works, Colchester, Jan., 1879.

r— -
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THE DEMAND FOR RECIPROCITY.

To the Editor of MARTINEAU & SmiTe's HaARDWARE TRAPS
JOURNAL.

81r,—Your leading article on ¢ The Look-out Ahead,” must
have been read everywhere with no little interest. You seem
think, however, that by putting a stop to all bribery and corrof”
tion, by treating our mayors with Froper respect, and by ¢ pu
ting mind into our work,” we shall be able to keep level with tB
keen wits in other countries, and “‘ need not fear extinction-
This is all very well as far as it goes ; but to my mind it does B0
go far enough. It is useless for us to try and do all these thing®
if our rulers do not help us. Woe are supposed to govern ouF"
selves, but if we did, do you think we should allow the man®
factures of other countries to be sold here while our poor worki?
men have mnothing to do, and their wives and children
starving for bread ¢

It is all very well for you, Mr. Editor, sitting snugly by youf
fireside, and writing about the acquisition of ** technical educs:
tion founded’on sound scientific acquirement ; appreciation ¢
beauty, learned by study of art ;** it is all very fine for you to
write in this way, but, ** while the grass is growing, the stee
starving.””  Our rulers ought to have seen that we had the mest®
of acquiring technical education years ago, and not have let ot!
countries get ahead of us; but as they have done so, the thi?
that should be done is to tax the manufactures of other countrie®
and not let them in to cause the final *“ extinction ** of those Who
can only get half a living now. Here we buy American co™,
oil, cotton, and a little hardware and other manufactured good"'
and we let all these things in free, while they charge sixty
cent. and more on our goods. I doi’t want to go back on F
Trade entirely, but let us have ‘‘ Reciprocity.” .

What are the Germans doing? ¥hey see the eror of the¥
ways fast enough, and they are not going to let their manu
tarers be undersold. Why can’t we follow their example ¢ If 83
man in Etrop knows his way about, it is Bismark, and he wo?
not recommend going back to Piotection unless he was qui’®
sure it was the right thing. Look at America, too. Why, %
adoEting Protection they have been able to make their * gree?
backs” worth half as much again as they were ten years 88%
Why, sir, if we were to huve Reciprocity, I would undertake g
say in a year’s time we should all have full work again.

1 am, Sir, yours respectfully, .
A WORKING MAN-
[ We publish this letter, although full of what we think d8%°

gerous fallacies. Our correspondent should remember that Raol" .

procity "’ simply means buying dear—in homely words, * cutt!
off our noses to spite our faces.” We have treated the sub.le:d
from our point of view in a leading article ; but we should be g
to have the expression of their views from other corresponded

—Epr ok}
————el P

A MOUNTAIN SINKING.—It is not uncommon in the Gulf ‘”:
Southeastern Atlantic States for large bodies of land to 8%
below their original levels, but such phenomena have geners,
occurred in the low and sandy countries. The Toccoa (Geo is
Herald, however, 1eports the subsidence of a whole mountaip
that country which is composed of, at least, half rock. A h
storm was fell on the 20th of March accompanied by thanders”
li%htning and a terrible shaking of the ground. Tmmedist®
‘following this, it was found that the whole north side of Chat
mountain, sloping down at an angle of 45 degrees to the chs*
toogo riverand 1,200 feet in hight, was graduaﬁ;esinking. Th":
was a break near the top, and at one point, cver the top ¢
sloping ridge, a perpendicular rock showed itself, the dept® %]
which was about 16 feet and the extent 30 or 40 acres. The penk

C

was in the form of a horseshoe, the toe being at the top of ¥ -

mountain, Trees were standing with their roots up, and 18%"
stones cast out upon the surface. About three years ago an 3
quake cracked the mountain at the point where the presentbr?:
occurred, but no notice was taken of it at the time. Some f %
is manifested by the inhabitants as to the results of this subs®
dence and the depth to which it may extend. o
e o e

STEEL-FACED IRON PLATES.—A cast-iron mould is di'id‘;,

into two sections by means of a transverse plate of thin

iron. The two metals are then poured into the respective 9% ¢

partments, The sheet-iron partition prevents the mixture ¢
the metals and facilitates the welding by itself being bro!

into a state of fusion. 1t is said that the product is we lad‘l’“

for safes, and that it resists drills.
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) 2“F°RE LEG OF STAG CAUGHT BY FORKED BRANCHFS.

REMARKABLE ACCIDENT TO A RED DEER.

The accompanying engravings represent a curious mishap to
one of the red deer in Windsor Par?c, the following account of
which is given by Mr. Frank Buckland, in Land and Water :

On the 16th of January last, one of the keepers who has charge
of the deer in the royal domains was going his rounds, when he
suddenly came upon the scene as sepresented in Fig. 1. A mag-
nificent red deer was lying on his back, with his leg tightly fixed
in the forked branch of a white-thorn tree. This unfortunate
animal was lying on his near or left side, with the tip of his
right shoulder resting against the trunk of the tree. The chest
and fore part of his body were cleqr of the ground, suspended by
his right or off foot in the fork of the tree. Immediate exami.
nation showed the keeper exactly what we see in the engraving,
Fig. 2, except that the body of the animal (in the engraving) is
no longer attached to the foot. The keeper attempted to remove
the foot, but found it so tightly fix--d that with all his force he
was quite unable to do so. 'I'he shank bone of the stag’s foot
was fractured and splintered diagonally. The fractured bones
had made their exit by a cut throl’nlgh the skin, thus causing a
compound comminuted fracture. The portion of the bone below
this fracture—tough and strong as the red deer's shanks are—s
was shattered into minute fragments the size of dice. The bone
was again fractured at its lower part, and the thick skin entirely
lacerated through. The large sinews at the back of the bone, as
well as the wire-like sinews that work the toes of the foot, were
elongated and pulled out, and in fact everything was broken
right off except two very slender sinews and a small portion of
the skin. The total length of the portion of the deer’s leg caught
in the tree is seventeen inches ; from the fracture to where it was
torn off, eight inches. The leg was caught by the branches of
the tree about four feet from the ground, and the lowest boughs
carrying leaves were about nine feet from the ground. The deer
was dead, and it is not known how long he had been held a
prisoner by his foot.

As there were no eye-witnesses as to how this occurred to the
stay, it becomes somewhat difficult to account for this extraordi-

nary event. It is probable, however, that in consequence of the




weather the animal was short of food, and that in his wanderings
he had observed above his head something edible on the lower
branches of the thorn tree, possibly leaves, moss, or lichens, on
which deer feed in snowy weather. These he could not reach
when standing on all fours. He, therefore, probably raised him-
self upon his hind legs, and when stretching himself upward and
forward, the hoofs of his hind legs slipped from under him, or
else, when letting himself down again, his right leg slipped sud-
denly between the forked branches of the tree, and was instantly
held there tight. The animal then probably began immediately
to struggle, but the more he kicked and fought the tighter the
wrist of his foot got wedged in ; in fact, when the preparation
was brought to me the foot was so tightly fixed into the notch of
the tree that it could not have been more jammed if it had been
hammered down, and then a long screw passed through it. In
his struggles to get loose the first thing that happened was the
fracture of the leg bone. This allowed the animal to fall on his
back, from which position, of course, he could not rise. Terri-
bly alarmed at what had happened to him, the poor stag then
began to pull and tug at his captive leg, assisting himself so to
do by means of his horns. In his frantic exertions to get iree,
the stag a second time broke his leg, then the skin gsve way, and
lastly, the large tendons. If his strength had lasted long enou h
to have ruptured the two small tendons, it is possible that he
might have escaped, leaving his leg in the fork of the tree.
Prince Christian, having been informed of the accident, judi-
ciously ordered the portion of the tree which held the foot to be
sawn off bodily. He then kindly sent the whole thing to e,
with a request that the foot should be preserved for him without
being removed from the fork in which it had been so tightly
jammied by the animal itself.

The preparation will be the most unigue specimen of an acci-
dent that ever occurred in the royal forest in the annals of
English history.

D+ aS————

THE ANTIQUITY OF MAN.

By Sypxey B. J. SkertcuLy, F.G.S., or H.M. GEoLoGicAL
SURVEY.

The written history of our land commences with the Roman

occupation in the early part of the Christian era. The Keltic

tribes which then inhabited England have long been looked

upon as savages running wild in a wood, and exhibiting their
woad-stained bodies to their friends with a paucity of clothing
that should have called forth vigorous remonstrance from the

whilom Lord Chamberlain. But these ideas are fast dying out
amongst students, and it is becoming clear that no small
degree of culture and civilisation appertained to them, and that
the Roman occupation exercised rather a degrading than an
elevating influence upon oar ancestors.

These early Britons were skilled workmen in metal. They
possessed good roads, built well-constructed towns, engaged in
extensive foreign commerce, struck their own coiny, and pos-
sessed a literature (alas ! totally lost) written in Greek charac-
ters. Perhaps no better proof of their calture can be adduced
than their voluntary submission to the rule ofa woman. Speed,
translating Tacitus, gives us a splendid picture of Boadicea,
who, ¢ in her chariot, doing the parts of a most noble Generall
drove from troope to troops to see and commend their forward-
nesse ; and dismounting, attended with her two daughters, and
two hundred and thirty thousand Brilaines, gat her to a seat
made of marish turfes. . apparelled in a loose gowne
of changeable colours, wearing a Kirtle thereunder, very thick
pleiled, the tresses of her yellow haire hanging down to the
skirts. About her necke shee had a chaine of gold, and in her
hand a light speare, being of personage tall, and of a comely,
cheerful countenance.”

This is no pisture of savagery ; and we may rest assured that,
whatever might be said of some of the inland tribes, the inhabit-
ants of the coast were a very well conditioned people, of much
culture. Such is the earliest notice of our forefathers.

Where history fails us, science takes up the tale, and carries
us backwards to the most remote antiquity. The story is very

far from complete, but it possesses the inestimable merit of i
adhering to the plain unvarnished truth, free from every touch |

of partisanship. .

In the barrows and tumauli, in the stone circles and dolmens,
and even preserved in morasses now reclaimed, we come upon
the relics of the prehistoric peoples. Further back yet, in the
gravels of the present rivers, and, as will be shown, in gravels of

rivers now no more ; even under beds of glacial drift, and asso- |
ciated with extinct animals, articles of human workmanship are |

found,
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Space will not permit us to dwell apon the times immediatel¥.
anterior to the historic age ; but it is proposed to enter some:
what fully into the question of man’s antiquity, and so expoun!
the geological reasoning which has led some geologists—an in-
creasing host—to date man’s appearance in England some tw0
hundred thousand years ago, long before the close of that won-
derful epoch known as the Glacial Epoch.

Before Iron was known in Eugland, Bronze was used for metal®
lic weapons ; and strange as it inay appear, a Bronze Aga pre’
ceded the Iron Age all over Eurasia and over some parts of Africa:

Nor is this testimony altogether unsupported by histori
evidence. In ancient Egvpt, for instance, no iron implement$
are recognized as being older than the twelfth dyunasty, wheress
copper-mines dating as far back as the second dynasty are know?
in Wady Magarha, and old Latin writers speak of bronze chisel$
found in old Egyptian gold-mines, which were unsed before iron
was known,

In ancient Greece the heroes are stated to have been equipped
with bronze weapons, and the truth of this tradition has beed
abundauntly proved by the splendid researches of Schlieman oB
the site of Troy. The very names, chalkeys and chalkeyein, nse
to designate working in iro:, show that the old terminology of 8
former Bronze age had lingered on. Old Romin writers beaf
similar testimony to the priovity of tho use of bronze.

The great difficulty in accepting this testimouy has always
been in the irreducible nature of copper and tin ores as com pare!
with those of iron ; and the complexity of an alloy like hronzés
as distinguished from the simplicity of a single metal like iron.,

It is, indeed, true that, as a rule, simplicity is a test of antl
quity ; but the evidence in this particular instauce is so weighty
that we are bound to admit that, as a matter of fact, compleX
bronze did actually precede simple iron.

The geological testimony upon this point is singularly clear:
In Denmark, where the succession of the Iron, Bronze apn
Stone ages was first satisfactorily determined, there are immens®
deposits of thick peat ; and, buried in this peat at different
depths, are three successive forests.

The lowest of thesa forests js composed of trunks of the
Scotch fir—a tree not now indigenous to Denmark. Associate
with this forest are found remaina of man, such as bones 8
weapons of stone—but never a trace of any metallic tool.

The pines seem to have died away fromm D:nmark, and t0
have been succeeded by oak-trees, whose relics are found in the
peat above the horizon of the pines. With these oak trunks aré
found weapons of bronze, Lut none of iron.

The oaks in their turn gave way, and were suoceeded bY
beech-trees, whose relics form the third and highest of the zones
0; buried forests. Associuted with these beech-trees occur toold
of iron.

Here, then, we have clear geological proof of the intercalatiod
of the Bronze period between the nge o}) Stone and ti.at ot Jrod i
and similar evidence might be cited from other localities.

But perhaps the strongest testimony in favour of the adopted
classification is afforded by the nature of the tools themselves
Implements, like other things, have not suddenly been designe
but have gradually been developed ; the simpler forms having
preceded the more elaborate as skill and culture advanced. b
then, bronze succeeded stone, we might reasomably expect tO
find some of the bronze tools fashioned after the type of pre-exi
ing stone implements. This is actually the case. The finely
wrought stone axes known as celts have been copied in every
feature by the workersin bronze ; and, as if to leave no room fof
doubt on this point, we find that bronze tools were afterward?
copied in iron.

These facts teach us a more important lesson even than the
succession of stone, bronze and iron. They show us that fro®
the Stone Age man has ocoupied our land continnously and
progressed steadily in arts and civilisation.

‘We must here pauss to remark that the Stone Age of which ¥°
are now speaking is known as the Neolithic, or Newer Ston®
Age ; and that there was an older, or Palaolithic Age, whosé
features will be hereafter discussed.

Let us now glance at the evidence that has been accamulated
respecting the physical characteristics and habits of these Pré
historic people. It would be quite out of our province p
attempt, even in the most meagre manner, to. epitomise th "
various trains of reasoning, founded upon discoveries all "v.:,
Europe and elsewhere, that huve brought our knowledge to ¥
present state. We can, indeed, do little more than give
results.

Over Great Britain and Ireland remnins of the Neolithic
Brouze Ages are scattered troadcast. In the tumuli we h.ho
their burial-places, in certain caves their dwellings, and from #8°

and
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tno, my of these and kindred relics we have been able to build upa
™ or less connected histery.
€ richest stores upon which we have been able to draw are
ym“"“;ﬁ on the borders of the Swiss lakes, and for twenty
It g e Yielded materials of the greatest interest.
the “Pg?ars that in Switzerland, aud, indeed, in other places,
fom}“‘e 1storic people lived in wooden dwellings, erected on plat-
fl Qixs.> SuDported by piles driven into the bed of a lake at a short
the g ce from theshore. Bimilar lake.dwellings are still in use in
by 28t Indies. Many of the ancient villages were destroyed
led e"" and to these calamities we are indebted for cur know-
Re, for the household goods sank t» the bottom and were
inerel by the growing peat, even the charred fragments
s hg 8till recogunisable.
boy, 8 first pqint of interest is the comparative rarity of human
wholg longmg to the Bronze Age. This holds @ood tor the
deaq of Burope, and is explained by the custom of burning the
Tendoy, hat cremation was in vogue among the Bronze folk is
nes ed certain by the discovery of the preserved calcined
“m tumuli befonging to the period. Skeletons of this age
com ot enmelf missing, and it appears that the race was
T ho*ed of tall individuals, with broad skalls and small hands.

th:tl::]?r fact being attested by the small size of the handles of

"latil;e Neolithic people, on the other hand, did not practise cre-
N, but bLuried their dead in & contracted posture, which
“"5 been due to the position in which they died, some
of the ?l this day sleeping in a crouching attitude. This posture
Iron 5 ,c2d distinguishes Neolithic interments from those of the
an gy it being the custom at that time to bury the dead in
Xtended position.
rs e ‘tﬂll\re of the Neoliths was less than that of their succes-
hena;jve"agmg about § ft. 5 in. They belonged to the long-
Varieties of the human race.
TY careful studies have been made of the skeletons of these
"xisteSP ople, and it is abundantly clear that two distinet races
Rowp he Bronze folk agree in all respects with the well.
m“&e Keltic type, and we may infer that the people were fair,
h Yed, and vellow-haired.
wi e eoiithic race, on the other hand, agree in all respects
&t singular rsce to which the name of Melanchroi, or
™ kue t8, has been given by Professor Huxley. These people
foug t(_’Wn to us historically and at the present time under va-
I“"“Nil designations. The Basques of South.western France
Nort Orth-eagtern Spain, and the Berbers and Kabyles of
or for;m Africa belong to this race ; as did also the Guanches,
e e inhabitants of the Canaty Isles, of whose gentle
they, 10N and simple habits the Spaniards, who exterminated
Thi Isuch touching stories,
eveq . race wag distinguished by their swarthy complexion, dark
Eupg 20 long, black hair. They formerly spread all over
f°nn£,° and Northern Asia, and seemm to have come from Asia,
heg Part of the great Turanian people.
to ha:e dark Kelts, possessing no knowledge of metals, appsar
equip, "d en invaded and conquered by the stronger, better-
f*‘tné’: ) fair Kelts, before whom many fled to the mountain
Peeogniaes of the land, where their descendants may still be
Blo of ‘Eved 1n the short, dark-eyed, black-haired, oval-faced peo-
he ales and parts of Ireland.
thejy ,gf.nqﬂest was one of fusion, and not of extermination, as
taiy y, 18 testify ; and Cassr and Tacitus each relate that Bri-
In o2occupied both by fair and dark people.
‘arly m" Dext paper we will examine into the habita of these
Shropgpe 8ud the attempts that have been made to fix
O8Y.— English Mechanic.

———— e

TRANSMITTNG PCWER BY SHAFTING.

In
b‘tﬁ:;‘:' to transmit the motion and power of a shaft, fitted in
ably ; to one or more shafts occupying any desired and change-
Ov:‘%. Mr. Wilhelm Ritter, of Altona, Germany, pro-

[ 'ixhtf one of the ends of a motive power shaft to place a box

i ;ho oute, “P&le shaped bracket, and a conical wheel fastened to
Kewing f end of this shaft. The other an%}e of the bracket is
y rm“"‘"ﬂod as a box, the outer part of the boring being en-
““ket, the Treception of a cylindrical prolongation of a similar

and is furnished with a set screw to sscure the second

2 iw ich can be turned within the enlarged boring of the
!hrongh " any desired position of a circle. A short axle passes
etioy N dﬁ box of the second bracket, the corresponding pro-
thop; . 50 the box of the first bracket, and each end of this
- ® 18 furnished with a oonical wheel fastened to it, and

—_——
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ear with the before-described wheel of

one of these wheels is in
the motive-power shaft, while the other conical wheel is in gear
with a similar wheel fastened to the end of a shaft that revolves
in the boring of the other box of the second right-angle bracket.
By means of this gearing the shaft of the second bracket is put
in motion, and the axis of this shaft can be turned into any posi-

tion within the plane of a circle, after loosening the before-
mentioned set screw, and turning the second bracket in the
borinﬁ of the first one. After having brought the shaft of the
second bracket in the desired direction, the position of the two
brackets to each other is secured by means of the set screw. By
means of two further pair of conical wheels, two more angle
brackets of similar construction and connection, and another
short axle, the transmission can be eontinued upon a third shaft,
and the movableness of this third shaft will be greatly increased.
The transmission of motion and power can in such manner be
continued as far as necessary to other shafts, and the end of the
last shaft may be constructed for the reception of a tool, ora
pulley may be placed upon this shaft for driving a teol or imple-
ment. The conical wheels can be furnished with protecting
covers.
———l P .

AN INDELIBLE WRITING AND CANCELLING INK.

Improvementsin writing and cancelling inks have been patented
in this country recently by Messrs. H. and W, 8, Richmoud, of
New York city. lutended mainly to supply indelible cancelling
inks, well adapted for marking postage and other stamps, they
can, by suitable dilution, be used for legal, commercial, and
other writings, in which permanency of the ink is of importance. |
The inks consist of the following ingredients, namely : —Eosine,
aniline black, aniline blue, cupric chloride, sodium chlorate, am-
monium chloride (sal-ammouiac), glycerine, lampblack, water,
and oil. These substauces are tukeun in the follewing propor.
tions :—FKosine, one part ; aniline black, four parts ; aniline blue,
two parts ; cupric chloride, one part ; ammonium chloride, three
parts ; sodium chlorate, two parts; and of the remaining ingre-
dients a sufficient quantity to bring the ink to the proper con-
sistency for the use for which it is intended. The ingredientsare
thoroughly incorporated by grinding or stirring, when the com-

osition is ready tor use. The ink described is absolutely inde-

ible. Stamps cancelled therewith are effectually destroyed, and
the fraudulent alteration of matter written therewith is im- |f
possible. The rationale of the operation of the ink i3 as follows : —
Besides having as an ingredient aniline black, it embodies also
the substances necessary to produce that colour—to wit, an
aniline, an oxidising agent, and a cupric salt, Ths re-action of
these substances is, however, retarded by the oil, which also
forms a part of the ink. Asa cousequence the aniline black,
which is a product of the reaction of the ingredients of the ink,
is {»artly formed within the body of the stamp paper.

un preparing the composition for ordinary writing ink, the oil
and lampblack are preferably owmitted, a small portion of gum
arabic being added in their stead, the latter subserving the same
end as the oil. To prevent moulding a small proportion of some
antiseptic agent, such as salicylic acid, may also be added. The
inventors are aware that it is not new to employ aniline black,
or its homologues, in inks, and therefore do not claim it, their
invention consisting essentially in such a compound as contains
the ingredients for forming aniline black, and for retarding the
reaction sufficiently to defer its completion until after the ink
shall have been applied to the paper or surface upon which it is

to be used.
———l e

A writer to the English Mechanic gives the following instruc.
tions for making concrete :

¢ Having made a good many experiments in concrete, I found
that I best succeeded by observing the tollowing rules :—1st. To
use stones neither too large nor too fine, but an average mixture.
2nd. That they should be free from sand or earth, angular stones
to be preferred to round, so if a atone-crusher can be used so much
the better. 8rd. Mix no sand with cement, and use the best
articles. 4th: I built a wall, seven inches thick, with seven parts
of ** beach shingle "’ and one of cement, and find it very strong.
5th. Avoid using more than enough water to moisten stones and
coment, after they have been stirred over previously so that each
stone is covered ; if too much water, the cement settles at the
bottom of each new coat, making the work look streaky. Never
make more up at a time than needed. Use weights for stones,
cement, and water, rather than measures. Age confers strength
on concrets. Let each layer get well set before shifting shield or
planks for a fresh course.”
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THE CARPENTER'S *‘ STEEL SQUARE"” AND ITS USES,
BY T, F. HODGSON.

© have recently given two illustrations of the uses of
e! square, and we feel much pleasure now in pub-
;g in full an article which appeared some time since
[ 18 American Builder by T. F. Hodgson, Architect,
lllngde, Ontario. We regret that we have not
SIII’:;“ to ingert the preliminary remarks made by Mr.
8%n on this subject, but will proceed direct to the
o Tiption, given by the writer, how this useful instru-
ﬂtont 18 the best that can be used when properly under-
fl‘bod and applied. Such is Mr. Hodgson’s statement
& W 24 years of practical application, both in the United
and Canada, in the erection of many large timber
“ctures —
kitThf: “Square,” as a constructive tool, must of neces-
buﬂ q ave found a place in the “kit” of the earliest
o ers.  Evidences of its presence have been found in
o Thing of pre-historic nations, and are abundant in the
Tnd; 08 of ancient Petra, Ninevah, Babylon, Etruria, and
Bragi) South American ruins of great antiquity in
» Peru, and other places, show that the unknown
Ny that once inhabited the South American Continent,
over Well posted in the use of the square. Egypt, how-
> that cradle of all the arts, furnishes us with the
of thmlmerous, and, perhaps, the most ancient instances
the © use of the square ; paintings and inscriptions on
in Tock-cut tombs, the temples, and other works, show-
U8 use and application, are plentiful. In one
e, & whole “kit” of tools was found in a tomb at
» Which consisted of mallets, hammers, bronze
ote . “mall tools, drills, hatches, adzes, squares, chisels,
Th;l:h;ne bronze saw and one adze had the name of
Blagy, "8 IIL, of the 18th dynasty, stamped on their
% 8, showing that they were- made nearly 3,500 years
The constructive and decorative arts at that time
A Lo 2 their zepith in Egypt, and must have taken
1,000 years to reach that stage. Consequently,
“‘q“am must have bean used by the workmen of that

:J’BfOur thousand years ago.
g?:c (ingin, and the square is not the least of them.
g 80eum and Pompeii contribute evidences of the

Iy
ingl:‘)l'tance of this useful tool. On some of the paint-
arg

Tecently discovered in those cities, the different
Wit t}? can be seen at home in their own workshops,
ing o ®ir work-benches, saw-horses, tools, and surround-
Pentoch about the same as we would find a small car-
the Onls shpp of to-day, where all work is done by hand ;
the ¢, J difference being a change in the form of some of
wiy o Which, in some instances, had been better left
f %8 0ld workmen designed them.
Wor °hy0llng mechanic will now come with me to the
Ragye, P, and he and I will talk over this steel square
“ T%l’}n 8 free and easy manner. We first examine the
| hag beg that we are to work with. We find that there
| blagg ° good judgment displayed in its purchase ; the
tog e“f exactly 2 inches wide and 24 inches long, the
& wor 13 inches wide and 18 inches long ; it lies on
the ,; (;fk-bench before us with the blade running from
s, 84t hand to the left, and the tongue pointing from
| 2Pper 1 close examination we find that the inches on the
tv,e 0% 8 it lies on the bench, are divided into
[ Oton iWhlch form a convenient scale. This division
| The ot.l?l round the outside edge of blade and tongue.
L Or edge of this side of the square is divided into

5'-"

Daily

Sritish Museum contains many tools of pre-his- | .

quarters of an inch, When the tool is turned over, we
find that the outside edge is laid off into sixteenths, and
the inside edge into eights. The board rule, which often
is of use to the carpenter, is laid off on one side;
the brace rule and diagonal decimal scale are found
on the tongue. To insure good work and true, it was
necessary to be careful in selecting this equare, to see
that the tongue was exactly at right-angles with the
blade, or, in other words, to see that it was square. To
test this question, we get a board, about 12 or 14 inches
wide, and four feet long, dress it on one side, true
up cne edge as near straight as it is possible to make it.
We lay the board on the bench, with the dressed side
up, and the trued edge towards us; we then apply
the square, with the blade to our left, and mark across
the prepared board with a penknife blade, pressing close
against the edge of the tongue ; this process done to our
satisfaction, we reverse the square, and move it until the
tongue is close up to the knife mark, we find that
the edge of the tongue and the mark coincide, which is
proof that the tool is correct emough for our purposes.
Being satisfied on this point, our next step will be to pre-
p re what we shall call, for the want of a better name, an
adjustable fence. This is made out of a piece of black
walnut or cherry 2 inches wide, and 2 feet 10 inches
long (being cat so that it will pack in our tool chest), and
1§ inches thick ; we run a saw kerf cutting down these
guage lines at least one foot from each end, leaving about
ten inches of solid wood in the centre of fence. We
now take our square and insert the blade in the saw kerf
at one end of the fence, and the tongue in the kerf,
at the other, the fence forming the third of a right-angle
triangle, the blade and the tongue of the square forming
the other two sides. Our next step will be to make
some provision for holding the fence tight on the square ;
this is done by putting a No. 10 1}-inch screw in each
end of the fence, close up to the blade and tongue ; hav-
ing done this, we are ready to proceed to business.

We will now take the square and the fence as shown

at A, leaving the fence loose for further adjustment.
Our first attempt will be to make a pattern for a brace,
for a four-foot “run.” Taking a piece already prepared,
six feet long, four inches wide and half-inch thick, guage
it three-eighths from jointed edge.

‘We take the square as arranged at A, and place it on
the prepared stuff, as shown at ¢, Fig. 2. Adjust the
square 50 that the twelve-inch lines coincide exactly with
the gauge-line 0, 0, 0, 0. Hold the square frmly in the
position now obtained, and slide the fence up the shank
and blade until it fits snugly against the jointed edge of
the prepared stuft, screw the fence tight on the square,
and be sure that the 12" marks on both the blade and the
shank are in exact position over the gauge-line.

I repeat this caution, because the successful comple-
tion of the work depends on exactness at this stage.

We are now ready to lay out the pattern. Slide the
square to the extreme left, as shown on the dotted lines
at , mark with a knife on the outside edges of the
square, cutting the gauge-line. Slide the square to the
right until the 12" mark in the shank stands over the
knife mark on the gauge-line ; mark the right-hand side
of the square cutting the gauge-line as before, repeat the
process four times, marking the extreme ends to cut off,
and we have the length of the brace and the bevels,

Square over, with a try square, at each end from the
gauge-line, and we have the toe of the brace. The dotted
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lines, s, s, shown at the ends of the pattern, represent the
tenons that are to be left on the braces. This pattern is
now complete ; to make it handy for use, however, we will
nail a strip 2» wide on its edge, to answer for a fence as
shown at %, and the pattern can then be used either side
up.
The cut at Fig. 3 shows the brace in position, un
s reduced scale. The principle on which the square
works in the formation of a brace can easily be under-
stood from this cut, as the dotted lines show the position
the square was in when we laid out the pattern.

‘We hope that it is unnecessary to inform the young
student, that the * square ” as now arranged, will lay out
a brace pattern for any length, if the angle is right, and
the run equal. Should the brace be of great length,
however, additional care must be taken in the adjust-
ment of the square, for should there be any departure
from truth, that departure will be repeated every time
we move the square, and where it wouldn’t affect a short
run.

We will now endeavour to lay out a pattern for a
brace with an irregular run. We want a pattern for a
brace where the run on the beim is three feet, and the
run down the post four.

Prepare a piece of stuff, same as the one operated on
for four feet run, joint and gauge it. ILay the square on
the left hand side, keep the 12" mark on the shank, over
the gauge-line, place the 9" mark on the blade, on the
gauge-line, so that the gauge line forms the third side of
a right-angle triangle, the other sides of which are nine
and twelve inches respectively.

We now proceed as on the former oceasion, and as
shown at Fig. 4, taking care to mark the bevels at the
extreme ends. The dotted lines show the positions of
the square, as the pattern is being laid out.

Fig. 5 shows the brace in position, the dotted lines
show where the square was placed on the pattern. The
young student will do well to thoroughly undeistand the
obtaining the lengths and bevels of irregular braces ; by
a little study he will scon be sble to make all kinds of
braces.

If I want a brace with a two feet run and a four feet
run, it must be evident that, as two is the half of four,so
on the square we must take 12+ on the shank, and 6~ on
the blade, apply four times, and we have the length, and
the bevels of a brace for this run.

For a three by four run, we take 12+ on the shank,
and 9" on the blade, and apply four times, because, as 3
feet is ¢ of four feet, so 9" is § of 12",

From these few examples, it is hoped that all enquirers
may be able to master this method of laying out braces.
Should there be any fellow-workman, however, who does
not fully understand this system, and who is desirous of
further information on the subject, he will always find
us willing to answer.

Next month we propose dealing with the * Rafter
question,” and we venture to predict, that what appears
tohe a great mystery to the young and inexperienced
workman, will resolve into a very simple matter.

(To be continued.)

A GiaNT TrEB.—A patriarch of the forest has been lately
felled in California, and the greater portion of the wood taken to
San Francisco. It was known by the epithet of ¢ Old Moges.”
If one might infer with accuracy its age from the number of its
rings, it must have been 4,840 years old. Its capacity is said to
have been so great that 300 persons could find room within its
trunk.
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SicuTs SEEN FROM A RalLrRoAD TRAIN.—Some new optic‘l
delusions hLave been described by Dr. L. P, Thompson. The#,
connected with the railroad may serve to relieve the tedium_ ¢’
travel by affording an agreeable exercise to the mind in endes”]
voring to explain them. When'a landscape is observed from:3
moving train, all objects to the remote horizon appear to be pas#:
ing in the contrary direction, those neirest having the gre%t”"
velocity. Consequently, if the attention be tixed upon &W|
object at some distance from the line, all objects beyoud ¥k |
relatively appear to be moving forward with the ¢rain, w 3
objects nearer appear to be moving backwards, The combine’ |
effect is to make the landscape appear to be revolving centrsily |
round whatever point we fix our attention mpon. Ruin se€®
from a moving train always seems to be falling obliquely (exc?'?‘
in a very strong gale in the direction of the train's motion) in
direction opposite to that of the motion of the train. Bot
if another train happens to pass in the opposite diréction, and ¥
1ok out at this and follow it with our eves, raindrops. falling
between the two trains will seem to be flying forward with ouf’
selves. 1f we stand upon the platform of a station and watch *
train approach, the end of the engine appears to enlarge or 5%

as it approaches, and occupies a larger avea of the field of visio®:
Conversely the end of the last car on a returaing train appears
shrink down and contract as it diminishes in apparent mag®!’
tude. Aun cbserver at some slight elevation above a railroaé
seeing two trains pass along simultaneously in. opposite di\‘e"(i
tions, will receive the impression of one long train moving roa®
a circle. s

NEW NICKEL-PLATING SOLUTION NoT PaTeNTED.—In vie¥
of the recent decision in regard to nickel-plating, the followif¥
information from the Manufacturer and Kuildr may be fO“F:’d
of useful interest : Messrs. Boynton, Wiler & Co., in Englan®
have for sale a new nickel-plating solution, which they cof
fidently recommend for the following reasons : 1st. Itis s
tion of the double salt of cyanide of nickel and potassium, &8
consequently not a solution which is used and prepared by
alleged Adams process. 2nd. 1t will plate on all metals direct)?
including zine, lead and solder, and penetrates deeply into it
pores of the cathode, thereby preventing oxidation. 3rd.. It W!
positively plate faster than any known process; sometimes.i®
about eight minutes. 4th. It never requires a special regulatio
by electricity, thereby preventing the burning of the smalle
articles by the strongest currents. 5th. Articles to be plﬂ“e
never become injured from oxidation in the solution. 6th. I
produces a coherent, tenacions and flexible deposit, superior
any known to science. 7th. No acid dips are required for #
‘kind of work, while Dr. Adams claims that acid dips are ve!
essential for good results, 8th. The expense of keeping ¥
solution in perfect working order does not exceed $5 per 100 g“’
lons per month, if ordinsry care is used, as in all other 501‘1‘0
tions. They are prepared to sell this solution on favo{ﬁb»
teris, thereby dispensing with the license or royalty busines
eltogether.

To MARE A Razor STror.—Select a piece of satin, mﬂ’"’,
or rose wood, 12 inches long, 1§ inches wide, and § inch thiek §
allow 3} inches for length of handle. Half an inch from wh
the handle begins, notch out the thickness of the leather so 88 "
make it flush toward the end. Taper also the thickness of th
leather ; this precaution prevents the case from tearing up
leather in puiting the strop in. Then round the wood ve"
slightly, just enough (say one-twelfth of an inch) to keep fro®
cutting by the razor in stropping and turning over the sa®!
Now select a proper sized piece of French bookbinder’s calfskidr
cover with good wheat or rye paste, then lay the edge in P
notch, and secure it in place with a small vice, proceed to ru Je
down firmly and as sclid as possihle with a tooth-brush hand
(always at hand, or should be), and, after the whole is thorou.‘lhl
dvy, trim it neatly aud make the case.

BroxziNg Woop, LEATHER, Pavrer, K1c.— The Monitens 1""
dustriel, of Paris, describes a process for bronzing wood, leathe;
vaper, ete., as follows: The irventor dissolves gum lac in fott?

arts by volume of pure alcohol, and then adds bronze or ‘“;yf
other metal powder in the .proportion of one part to three part®
the solution. ' The surface to be covered must be very smoot’
In the caseof wood, one or several cats of Meudon or Spanish whi /
are given, and the ohject is polished with an iron of proper shs!
The mixture is painted on, and when a sufficient numnber of |
have been given, the object is well rabbed. A special advantsé®
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%f,:}:!* Process ig that the éoating obtained is not dull, but can be
‘S:l_\e - A transparent varnish is applied to preserve the

i - 5 ¢ eppearance thus obtained.
il 1 ;égxt'ok’?’ﬂ MatTkr oF HalR.—Mr. H. C. Sorby has succeeded
) hm."t“‘g the coloring ‘matter frym human hair. Diluted
i 'tﬁ,ﬁemclﬂcid he found the best solvent ; he found that there are
“ahrtOlorihg pigments -yellow, red and black—nnd that all the

8 .
““‘kﬁi are froduced by the mixture. In pure golden yellow hair
:Yﬂfiéa? only the yellow pigment ; in red hair the red pigment is
“tog s v ith more or less yellow, producing the various shades ot
‘Qu;b“.‘l ofange ; in dari hair t‘he black is always mixed with
T’L’fbw'".‘d réd, but the latter are overpowered by the black ; and
Wn’um'l I'that even the blackest hair, suoh as that of the negro,
lclﬁd‘eg:s as much red piginent as the very reddest huir. He con-
Begy s, Tom this, that if in the negro the black pigment had not
ﬁ“w‘?"elqped the hair of all negroes would not be white or
a7 Ve DU as fiery a red as the reddest hair of an Englishman.

B8
ﬁi)‘i:nur Fox Joixixa MeraLs wiTH NonN-Mgerairic Sts-
Rety) E8.+Ta obtain & cement for joining nietals and non-
Yool 2 $abstances, mix-liquid glue with a sufficient quantity of
mn.u*uhes to-form & thick mass. The ashes should be added in
iryeq J080tIties to. the glue while boiling, and constantly
the, gy A nort of mastic is thus obtained, which, applied hot to
tp ihn Surfaces that are to be joined, make them adhere firmly
boilip, ¢f. A similar substance may be prepared by dissolving in
f o 8 Water two and one-fourth pounds of glue and two ounces
Sunpe, -ammoniac, adding, in small quantities, ahout two
o >of sulpharie acid.
the ;&u OF THE STOMACH.—In a paper recently read before
thag l;-m“ Academy of Medicine, the author expressed the opinion
tfom“‘jd does not produce gas, and that the gases which are
b‘%d -1 the digestive tubes proceed from the external air, the
by 80d fecal matter ; these gases are eontinually put in motion
Mfegy; Pathological contractions of the muscular fibers of the
wug thn?s 3 expelled by the mouth, they are constantly re!xcwe§,
Gne whe"'. Production may be as incessant in a starving man asin
fope, sio 18 well fed. This symptom of production of gas, there-
""Bntivgmﬁ“ an irritation of the stomach, which is alwayy con-
“Rent ,, 0 a long-standing gastric dyspepsia. No therapeutic
P eed be sought to combat these gases.
h‘and‘!"x&'ﬂvns oF Leap Courc.—If working in lead, wash the
sép ﬂ:@“en’l times a day in a strong decoction of oak-bark.
The eloehha.ir short, and (if a painter) wear a clean cloth cap.
E;'b’ﬂant e3 should be frequently washed; and the hands also,
Yo oY before touching food. Before eating the mouth should
% naaq o Tith cold water. A weak oak-burk decoction should
be &pon 8 a ‘wash several times a week. The body should
- hajy thged night and morning with cold or tepid water, aud the
shoyq oroughly washed every evening after work. The food
onlg ﬁ:“taln a large proportion of fatty substances, and milk
| Mo taken in large quantities.
v{_‘m‘; TO MARE CoURT-PLASTER—Souk isinglass in a little
Boit], h‘t‘er for 24 hours, then evaporate nearly all the water by
Straip t}:"‘t» dissolve the residue in a little proof spirits wine, and
mld b‘;WhO}e through a piece of open linen. The strained mass
Wlsanet 8 8tiff jelly when cool. Now stretch a piece of silk or
t °n a wooden frame, and fix it tight with tacks or pack-
With ’l'bggle‘t the jelly, and apply it to the silk thinly and evenly,
tho firy o80T hair brush. A second coating must be applied when
g hasdried. When both aro dry, apply over the whole sur-
hree coatings of balsam of Peru.
® very pliable and never breaks.

dled::;‘t"’:“ﬁ oF Foop. —Thousands of persons,we might say hun.
durip lif Ousands, in our great republic, begin life poor, live poor
f 18, and die poor because of the exceeding costliness of the
“he oney eat. Think of our eating butter at 35 cents a pound,
of hickoe ¢an buy Indian corn at 80 cents a bushel. One bushel
Ogg bushry nuts hay more oil in it than five pounds of butter.
of the el of Indian corn has more nutriment in it than $2 worth
ﬂ“@rh t becfuteak you can find, One bushel of real graham
5o P‘)undro;e nutriment in it than a barrel of superﬁqe flour an‘d
‘E"‘d Coat Of beefsteak. We spend ever so much to live when it

Mg

¢“. but little, and our health will be all the better.—
k Eugyy

e’
in ..it;"‘ or ¢, Plaster thus made

| i of BELTS AND WhEELS. —A correspondent says that most
:thig °"-'°"{ belts and emery wheels do not use glue that
Gy :“ s fearing it may chill before the sand or emery
hey Pread.” Ip making an’emery wheel or belt, if the cloth

allowed to diy thoroughly before applying

the glue which hélﬂs‘t.he”eiﬁe;&. _ Have :the emery heated to

‘he liag tarned out. Al emine pach
-ver build two carriages exactly alike, ‘not'becatise T da not build

Re
) "llgap;g"ﬁn n%lued, it should be sized with glue about as thick:

200° Fah., and coat the belt or ‘wheel with glue about as thick
as molasses and foll it in the hot'emery. ~If a wheel or belt thus
treated is allowed sufficiesit tisne to becone thoroughly dry, it will

be very serviceable, : RSN
How 1o SUCCEED A8 A MECHANIC.—Every mechanic should
study to be progressive. . He:should study to makgevery new piece
of work alittle bétter, in'some way tﬁa’n e lastgimilar work which
1 1t Prench toachmuker says: *I ne-

PO TR Rt o N

cach one as well as I.know. lrow; bt in bullding that I learn how
to make the next one Letter. When I, el these carriages of
mine in the exposition building, I th(ingfh?\eem perfect, but now
that 1 have spent three months YooKitig over the carriages of other
builders, I see that theyv-are not so. ! - Here' isan illustration of
the value of close observation and stody.

GauvaNic-DEsTBUCTIOX OF 8HIPS.—In marine structures of
any kind, cr strugtuves only eccasionally at ses, great care should
be tuken to avoid the use or combination of copper, or its usual
alloys, with iron or steel. The galvanic action set up by even
indirect connection of these metals“is productive of rapid cor-
rosion and pitting. This has long been observed and well-
known to many, but its trath, though now strongly asserting
itself, has been negiected by the conatractors of ships, and
especially in the navy, where gun-metal screws of many tons
weight are used. '

To Temper Deints.—Select none but the finest and best steel
for your drills. In making them, never heat higher than a
cherry red, and always hammer till nearly cold. Do all your
hammering in one way, for if, after you have flattened your
piece out, you attempt to hammier it back to a square or a round,
you spoil it. When your drill is in proper shape, heat it to
a cherry red, and thrust it into a piece of resin or into quick-
silver. Some use a solution of cyanuret potassa and rain-water
for tempering their drills, but for my part, I have always found
the resin or quicksilver to work best.

Wax PexciLs.—Now that such enormous deposits of mineral
wax have been found in Utah, it may be of interest to point to a
minor use of this substance for wax pencils, which, it is stated,
are made by an Austrian firm, Mersrs. Ofenheim, Griffen & Co.,
for marking and writing on all kinds of wood, linen, cloth, and
paper, and as a substitute for chalk for blackboards. It is stated
that the marks with these pencils are not obliterated by moisture
or rubbing, nor are they affected by acids.

CLEANING SPONGES.—A gelatinous substance frequently form$
in sponges after prolonged use in water. A weak solution of
permanganate of potassa will remove it. The brown stain
caused by the chemical ean be got rid of by soaking in very
dilute mu.iatic acid. An old and dirty sponge may be cleaned
by first soaking it for some hours in a solution of permanganate
of potassa, then squeezing it,and putting it into a weak solution
of hydrochloric acid, one part acid to 10 parts of water.

Gnreasr, Spots oX CLoTHING.-—In using benzole or turpen-
tine, people make the mistake of wetting the cloth with the tur-
p-ntine and then rubbing it with a sponge or piece of cloth.

he only way to radically remove grease spots is to place soft
blotting paper beneath and on top of the grease spot, which spot
has first been thoroughly saturated with the benzole, and then
well pressed. The fat gets now dissolved and absorbed by the
paver, and entirely removed from the clothing.

PuriTY OF MILK.—It is stated in a German paper that the
purity of milk may be tested by the following very simple
method : A well polished knitting-needle isdipped into a deep
vessel of milk and immediately withdrawn in an upright position;
when, if the sample be pure, some of the fluid will be found to ad-
here to it, while such is not the case if water has bheen added to
the milk, even in the smallest proportions.

SiMPLE MODE OF SILVERING METALS.—Small articles may
easily be coated with silver by dipping them first into a solution
of common salt, and rubbing with a mixture of one part of pre-
cipitated chloride of silver, two parts of potassa alum, eight parts
of common salt, and the same quantity of cream of tartar. The
article is then washed and dried with a soft rag.

To TEMPER GRAVERS.—Gravers, and other instruments
larger than drills, may be tempered in quicksilver as above ;
or you may use lead iustead of quicksilver. Cut down into the
lead, say half an inch ; then, having hested your instrament to
8 light cherry red, preas it firmly intu the cut. The lead will
melt around it, and an excellent temper will be imparted.
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CABINET IN THE ROYAL PALACE IN MADRID.

|Lovis XVI. (towards 1780)

B library in the world is sta

AN ELEGANT CABINET.
When, under the reign of

the true principles of art
began to Slevail again, the
degenerated and capricio®®
forms of the preceding epoch
under the Regence and
XV., disappeared gradually 0 §
n}ake roomhfor straight forms §
of a purer character, su

by tl‘:e revival of classi%glesﬂft'
Nowhere more than in cabinet
work and furniture do we e
mark this new tendenoy:
classical entablatures replso®
the contorted forms of
Rococo ; caryatides, acantho®
leaves, and enriched mould
ings in ormolu, plaques of po"l
celain, painted with pastord
scenes and flowers, cameo mMeé*
dallions in porcelain and'glas
are introduced instead of
confused scroll work and up*
meaning decoration of
style of Louis XV,

The piece of furniture ™ §
presented here belongs to this
style of art, and shows ric!
ornaments in bronze gilt an¢ §.
inlaid plaques of Sévres po” §.
celain, pdte tendre, with bo®" f |
quets of flowers.

LiBrarrEs. — The largest i

to be the National Library 8% |
Paris, which in 1874 contai? |
ed 2,000,000 printed book® §
and 150,000 manuscripts. The §
British Museum and the (0"
perial Library at St. Pebeﬁ;
urg both contained abod
1,100,000 volumes in 1874
and the relation is probabl
the same now. The Roy
Library of Munich cout?“” i
900,000 books. The Vatica?
Library ag Rome ig sometim®® §
erroneously su d to R
among the larggze while 18 §
int of fact it is surpassed, % §
g)r as the number of volume®
goes, by more than sixty ]
ropean collections. it cod* g .
tains 105,000 printed boos® .-
and 25,500 manuseripts. In
the United States the lal
is the Libriry of Congress )
Washington,” which in 1874 §
contained 261,000 volumes: §
The Boston Public followe® K. |
very closely after it with 260,; ¥
500 volumes, and the Hnrvﬁfd
University collection cam
next with 200,000. The Ast?
and Mercantile, of New Yor
are next, each having 148,007
Among the colleges after H"Y,‘, i
vard’s Library comes Yal® §:
with 100,000. Dartmout:
is next with 50,000, and the® §
come in order Cornell W1 of'
40,000 ; the Universit 3
Virginia with 36,000 ; .
doin with 35,000; the U
versity of South Carolina WI*
80,000 ; Ann Arbor, 30,00°7
Amherst, 29,000; Princeto®

28,000; Wesleyen, 25,500' : ;'
and Columbia, 25,000, e
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THE WINDOW GARDEN.

zit h:::ng adds more to the cheerful appearance of the interior
toPpens th 81 an array of choice plants, but too frequently it
e nd o at the hideous red pots containing thern are rermitted
:“:et of ‘ﬁt 1n Yold relief, entirely neutralizing the pleasurable
th hd, o, i¢ Plants. Ouar engraving shows a beautiful plant
B ¥indow garden, which may receive the earth in which
t it Th"? Tooted, or the pots may be placed in it and hidden
g 5 bee fish in the globe at the top give it life, and the whole
3utiful ornament for the window.

— e

BIOPLASM,

A
Tove :(Knt‘he Tecent discoveries in science, none perhaps will
thos 188 the Ore utility to man than those relating to bioplasm,
0% o J throw light on physiological questions, particularly
Cangeg 'otl‘m"g the construction and nutrition of the body and
disease, It was furmerly supposed that our bodies

were alive from top to toe, inside and out ; but this is found to
be a mistake. Onuly about one-fifth part is alive; the rest is
formed material. Everybody knows that a tree may become so
hollow that only a shell is left; yet the tree may grow and
mature buds and leaves and fruit. It is because the outside of
the free—the bark—is alive ; the wood is non-living ; it is simply
formed material. Now the body is not like the tree—alive only
on the outside ; but the living portion and the formed material
exist together in every part—in every tissue, organ and vessel.

A slight abrasion of the cuticle, or the rupture of a cell, is fol.
lowed by particles of fluid which were formerly overlooked as of
no account. But the microscope has revealed to us that this
apparently useless, insignificant ooze is the viial, living part of
the body ; it is dioplasm.

This is the mechanic, the skilled artist, that consiiuets the
cells, builds the organ, and perhaps, under the direction of a
higher power, adapts each part to one harmonions whole.

For the last 15 years certain English and German physiologists
have spent much time with the microscope, watcking this little
workman. They have seen it forming tissue, muscle and nerve,
changing food into blood, making the secretions ; and, as pait of
the body became worn and effete, silently disintegrating and
utilizing them, or removing the useless parts from the body.

The first decided knowledge of bioplasm came by accident (if
finding a thing we are searching for can be called accident ; is it
not rather revelation ?), by ascertaining that when a piece of live
tissue is immersed in a solution of carmine the bioplasm is
stained, and the formed material is not stained. This discovery
has enabled observers to find and watch this little workman,
while busy in constructing every part of the body.

Bioplasm is the builder not only of the body, but of all ani-
mals and plants. To it every organized form, whether animal
or vegetable, owes its formation and growth.

Bioplasm is a clear, colorless fluid, like thin mucus. Only
microscopes of the highest power are of use in studying the sub-
stance ; for the largest normal masses are not one-thousandth
of an inch in diameter ; but such microscopes fail to detect in it
the least sign of organization.—Journal of Chemistry.

——————————

MAKING LUMBEP FROM STRAW.

A person named S. H. Hamilton, of Bushnell, Illinois, has
been in this city for two or three days past, with samples of lum-
ber which has attracted much attention among the lumbermen
and which, if it possesses all the virtues that are claimed for it,
is one of the most important inventions of its kind ever brought
to notice. If it is a success it will form a new era in the art of
building. To make hard wood lumber out of common wheat
straw, with all effects of polish and finish which is obtainable on
the hardest of black waliunt and mahogany, at as little cost
as clear pine can be manufactured for, is certainly wonderful.
Such are the claims of Mr. Hamilton for the straw board lumber
which he has been exhibitingin this city, and the samples which
he produces would go far towards verifying bis claims. The pro.
cess of manufacture, as explained by Mr. Hamilton, is as fol-
lows: Ordinary straw board, such as is manufactured at any
paper mill, is used for this purpose. As many sheets are taken
as are required to make the thickness of lumber desired. These
sheets are passed through a chemical solution, which thoroughly
softens up the fiber and completely saturates it. The whole
is then passed through a succession of rollers, dried and hardened
during the passage, as well as polished, and comes out of the
other end of the machine hard, dry lumber, ready for use. = Mr.
Hamilton claims that the chemical properties hardening in the
fibre entirely prevent water soaking, and render the lumber
combustible only in a very hot fire. The hardened finish on the
outside also makes it impervious to water. The samples which
Mr. Hamilton exhibits could hardly be told from hard wood lum-
ber, and sawing it the difference could not be detected. It
is susceptible of a very high polish, and samples of imitation of
marble, mahogany, etc., were shown, which might deceive the i
most experienced eye. Not-only does Mr. Hamilton claim a
substitute for lumber in sush, doors and blinds and finishing
stuff, but also as a substitute for black walnut and other woods
in the manufacture of all kinds of furniture, coffins, etc., and also
an excellent substitute for marble in marble-top tables, mantle

ieces, bureaus, etc. He claims that it will not warp.in the
east. Mr. Hamilton is negotiating with parties here, with the
view of establishing a manufactory in this city for making the
various articles of building material for which his lumber is suit-
able.--Oshkosh, Wes., Northwestern.




HOW TO POISON A HOUSE.

The following, which we extract from the New York 7imes,
agrees so well with our own ideas on the subject, that we cannot
refrain from publishing it :—

¢ Many remarkable and sudden outbreaks of disease and cases
of sudden death-have occurred during the past few years in
houses in New York, where every sanitary circumstance seemed
favorable. The favorite child of a wealthy family has been sud-
denly carried off by diphtheria, where the house was on the hill
with the drainage apparently excellent, aud the rooms were
-never crowded or overheated. ' Another, living in the most airy
and elevated portion of the city, has suddenly been seized with
that most mysterious and terrible of the *foul air diseases,’ spinal
meningitis, and, under every care and precantion which wealth
could supply, has dibd in great agony. Here a family, living in
what might be called a palatial liouse, has been attacked with
typhoid, and the children or other members have struggled for
months with death. Virulent fevers have broken out in the
finest houses, and some of the handsomest quarters of the city
have not been exempt from pestilential diseases. Malaria has
been everywhere, anil Fifth avenue has felt it as well as the
streets made over old water pools. It should be remembered,
too, in a sanitary point of view, that the hest parts of New York
ought to be utterly exempt from. these foul-air diseases. There
is nothiug ‘providential * in the sense of mystery in these sudden
deaths of the children of the rich. They are as much the effect
of law as would be the drowning of these same children, if they
had been put under the water. Modern science can as certainly
reduce the death-rate from foul-air diseases as it can elevate the
land or keep down the water on the banks of a given lake. A
skilful modern prison and sanitary inspector has said that if he
discovered a case of small-pox or diphtheria in his wards, he
shouldl at once charge himself with defect of administration.

‘“ The best parts of u city cannot, of course, escape the diffusion
of poisonous gases from the worst parts. Moreover, nuisances
like our gas works and bone factories contribute their poison for
miles on every wind. But each house in New York has a private
and individual machine for diffusing the germs of diphtheria or
the seeds of scarlet fever, sore throat, cholera infantum and
typhoid. Almost every bed-room in the richest quarters of the
city hag a private connection with the sewer, in which are the
infecta of typhoid patients, or the fermenting and disorganizing
animal aud vegetaule matter, which either produce the seeds of
disease, or furnish the fertile soil for these seeds to ripen in.
The especial means of infection in many diseases is by sewer
products. In the Croton water-bowl there is, of course, a drain-
pipe connected with the main drain of the house. Ordinarily
the water-traps keep the gases back. But some night, when the
sleeper is most unprotected against such influences, and the vital
energy is at the lowest, a flood from the sea or rain fills the
sewers, or a strong wind blows through them. The gases are
forced violently back. The water in the trap-bend forms no
obstacle. They rush up through the chamber water-pipes, and
diffuse themselves through the apartment. Had we a super-
natural power of sight, we should undoubtedly see on such a
night a cloud of microscopic sparules of scarlet fever, or currents
of diphtheria germs, or showers ot typhoid seeds scattering them.
selves through the house, and entering the systems of the un-
happy sleepers.  Such as are vigorous would throw them off, but
with the weak and the young the seeds would take root, spring
up and bear fearful truit. The next day there would be a  provi.
dential * case of malignant fever in the house, and in a few weeks
a life would be extinguished, whose loss many coming years
could not cause to be forgotten.

““The only prevention aguinst such escapes of gasea is to buu-
ish all water drains from the bedrooms, and to put escape verti-
lation pipes on the traps. We must return to the old bowl and

vitcher. The pipes should all end in the bath-room; all water

drawn from there, and this room ventilated so as to permit no
contamination of the houss. The little extra trouble would be
well 1epaid by the safeguard to life. Such an arrangement ex-
cludes all chamber bath-rooms. But safety is the first thing,
convenience afterward.”

THE SANITARY CONDITION OF TENEMENT HOUSES.
It is a very sweeping assertion to say, yet I do say without

the least hesitation, and fully understanding all that 1t implies,
that every tenement house in New York or elsewhere which was
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built so long as five years ago ought to have its whole drainagé
system entirely removed ang replaced .by the very best work @
which the modern art of plumbing is capable, arranged accordipg
to the very best plan which modern sanitary kuowledge cs®
devise. I date back five years as a saving clause. It is possibles |
but it certainly is not probable, that a few of the more moder®
tenement houses may be properly drained. The objection Wi |
naturally be raised that to compel the owners of these houses -}
undertake such costly work would be a hardship, if not aun actus: i
invasion of their private rights. The objection is of no value: |
Capitalists of the- cgass under consideratiou depend for their iB*

come upon the necessities of ignorant, heedless, and helplest.
people,—of men, women, and children who hold their lives daily
subject to the most imminent danger.

A great outery is raised against the bad sewers of the older |
parts of all our cities, and they are bad enough to justify the 0?}2
cry. At the same time, the houses connected with them get thelf.
bad effect only at arm’s length, and they need not get it at L,
As at present arranged, there is no doulit that they do receive 8l
injurious amount of sewer gas from them. At the same times
there is just as little doubt that their own private drains, 801'
pipes, and waste-pipes are active and constant producers © ~
equally deleterious gases, sufficient to account for the uihealthy. @
condition which is so often ascribed exclusively to the sewer 1B
the street. : .

It would be a comparatively small matter so to disconneét
every house from the sewer that it need be in no danger of 3%
invasion of its gases. If only this were needed te remove th’;
drain diseases which we know to be so rife, our problem wonld be.
a very simple one. Unfortunately what is needed is véry mucB
more serious than this, and must be very much more costly. ;

The health officers of every city know, or it is their daty, t",
learn, and they may learn very easily, the relations existlﬂgf
between defective drains and waste-pipes and the ill-health 0
those who live in houses containing them. Thisknowledge ﬂ_l“’t.
qualify them to pass a decree of absolute condemnation again® §
every one of these wrongly arranged and badly constructed 8P"
pliances. Trashy soil-pipes, imperfectly jointed, unventilate®s
unflushed, and inadequately supported, as they exist in so many
of our tenement houses ; corroded waste-pipes, half choked with
foul accumulations and sagging in their course ; traps so shallo™ |
so0 badly placed, and so badly arranged that they are traps only
to catch those who trust them , and open-mouthed sink-wastes |
pouring their mephitic exhalations into the interior of close
closely-packed houses,—to say nothing of the worst 1077 1
water-closets in the worst possible coudition,—these are the rul®s
not the exception, in nearly all our tenement houses. Eve®
where inspection is rigid, and it is probably nowhere. more 8%
than in New York city, the standard by which plumbing ¥*
measured is by no means that of the best modern work ; it is pob
even that of the * first-class’ houses up-town. It should ber [
and if tenement houses are to be made fit residences for the po® i
the overworked, and the careless, it must be something very woob |
higher and better.—Colonel Waring, in the Plumber. '

——

A WARNING TO PLUMBERS AND THEIR PATRONS-

Diphtheria, scarlet fever and preumonia have been particul‘“
ly active in certain parts of New York and Brooklyn during " [k
past year, and the cause is criminal carelessness, official stupi ity [k
and extraordinary recklessness on the part of property owne.n
and of builders and plumbers. Although the life of a person I
ordinary circumstances is of as much value as the life of a mlﬂw_l
naire, it is quite natural that the latter, dying ina costly m8% Jf
sion where money has been lavished on devices for protection 84 ij
comfort, should attract the greater attention, especially if it #®
a reasonable inference that sewer-gas was in any degree a 1;{
posing cause. Fortunately the death of the late Mr. Rock®e
in Brooklyn, was brought to notice of the authorities, an
result of an official investigation is most surprising. of |

When Mr. Rockwell’s family began to die, and one after the Othﬁ“;’ B
was carried to Greenwood, public attention was attracted to £b¢ it
several possible cuuses of this extraordinary fatality, but no °:‘b,
I'dreamed that the death-trap was the trap in the millionaire’s 0% g

Iy but worse than useless plumbing. oy
. The Sanitary Superintendent of Brooklyun examined the E‘P;: ;
. and general plumbing, assisted by an expert. Amongothert “?”, :
! they found tbat some of the main lines of soil-pipe that are “»ond 4
| tinued to the roof do double duty—carrying off the sewer-gas ! Ik
| acting as rain leaders. One of tho pipes receives the water 'D” i
l 1,200 square feet, and during heavy rains is eo filled with w‘“{;ﬁi R

|

e |
‘.

to empty every trap connected with it. The water-closet i
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g::""""’m was found attached to this pipe, and its trap was so
t"aﬁci emptied of water that it offered no obstruction to the en-
u of sewer.gas. Mr. Rockwell had wash-basins in his sleep-
oam:“ms and nursery, but the traps do not hold water, so of
ths bn‘| € gas had no difficulty in gaining entrance. In fact, if
big h; derhad: desired to turn his house into a hospital and far-
-Wﬁﬁ: OW1h patients, he could not have devised & better system

2 oeetive plumbing.

ol —————————

usf: FR VENTILATION BY FURNACES.—The ventilation of
all g 18 never perfect till it is constant, and sufficient to prevent
thig dectionable smells, and ull complicated plans for effecting
“Wag ¢ Proved miserable failures. i&ore than 80 years since it
ont :’ "éposed to connect all sewers with farnaces so as to draw

-““J Consume the foul vapors. The scheme was tried at
o'g‘cmr:e-“- and’ acted with a vengeance at times, the air being
of the t",“"Y drawn through the honses, breaking the water seals
have Taps, while at intervals the operation was too sluggish to

‘Rag o Y good effect. One day some coal gas leaked from the
Yer gl

© sewer mdins, and the works at Battersea were wrecked.
u, n,e same iden has been put forward withiu the past four years
plogt, 09"91, and practicable idea, notwithstanding the literal ex-
S B o the theory in 1844.— Prof. Corfield. '
on m‘ﬁ.‘clﬁ_ UTiLizatioN A FAILURE.—From exhaustive articles
1Zation of sewerage, in the valuable reports of Massachusetts
G, K““,Health, 1873, 1876, 1877, and also from the report of
g . ®iese, C. K., on the sewerage of Washington, D. C., we
they n';"“e at the conclusions therein determined by statistics,
Wa Process of settling sewerage Las proved satisfactory either
ingg Mfier of the affluent, or as & converter of its heavy parts
ayy, Pofitable fertilizer, In many places where some of the
ho ';'0%"898 for this purpose have been used, there has been
w €t for the resulting lertilizer. Irrigation seems to be the
Play ¢ - ©f utilizing scwerage with hopes of & profit, aud this
tioy__ %'Most in jts infancy and does ot give universal satisfac-
« ngincer Quthrie, of Buffalo.
A *ooklyn plumber was told to carry a 6-inch vent-pipe from
low, N to the roof. He did so, bat was satistied to insert the
ing M in the woodwork below the seat, without connecting it
‘suorfm"’“y with either the soil pipe, trap or veceiver ! Such an
trage o U8 should be heavily fined and forbidden to work at the
Kngy, anlt‘“ he had served an apprenticeship with some one who
If ittle about plumbing.”
Pl“lllb: Were to reveal some of the imperfect work done by
ity goo, 0 the City of Montreal, our citizens would not wonder
Ay «, ¢3th rate.  The above writer calls the Brooklyn plumber
Wilfny n @nux,” but we suffer from stupidity, ignorance, and
| Contip, “gligence all combined. Probably in no City on the
! by 2t 18 so much bad work done by nien calling themselves
Tty tome It is not from our street drains that our great death
i Ot ¢ ir 3, Lut from our house drains, which if made perfect in
| °ut th, J0I0ts and properly trapped and ventilated would keep
Poisonous gases bred in the street drains.
—EDITOR Scientific Canadian.

b
|
|
| 7o, SUEDIES PO CARPET BEETLES, MOTHS, &o.
- tlor of the Scientific American :

! tion “oht"“: Season we are frequently besieged by inquiries in rela-
R ¢ * carpet beetle,” moth, etc. Many of your readers
%Y be Tpe

| Firy, £12d to know of the following simple remedies :

| Rallg, ,‘?Steep one quarter of a pound of Cayenne pepper in a
| g © Water; add two drachms of strychnia powder. Strain
: h‘oﬂh i{" this tea into a shallow vessel, such as a large tinned
i 'er‘nd an. Before unrolling a new carpet, set the roll on
| *uoy, t:\temately in this poisoned tes for ten minutes, or long
i Al begy; DBWre the saturation of its edges for at least an inch.
i to thy ..:tms an old carpet, roll and treat all its seams and edges
| it 1 the 'ﬁ'” ba!h- Let the carpet dry thoroughly before tacking
| okery g o0r, in order to avoid the accidental poisoning of the
; they the |8¢r8 by the liquid. =1t is perhaps unnecessary to state
i il not Tesidue of the liquid should be thrown out where it
; futyry be drank by any domestic animal, or it preserved for
I Thiy ,..» carefully labeled * poison.”

i Rety, in“gﬁration will not stain or disfigure carpets nor corrode
} “"mm ,,uonitﬂct with the carpet, as will most preparations of
|
|
|
1

cohd bl mate.
::.O-yen;;one pound of quassia chips, one guarter of a pound

b 8 abg Pepper steeped in two gallons of water. Strain and

Y Wap ) 1OV This preparation, sltbough irritating to the

hﬂhg poi::l;:’l"ecially on cut surfaces, has the advantage of not
us,

N

—
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To either of these teas from one quarter to one half more boiling
water may be added at the time of first using, if greater depth of
the liquid in the vessel be required. When it is desirable to
treat carpets that are not to be taken up, either of the above pre-
parations may be applied by means of any of the common
atomizers to every seam and margin with good results, although
a second, and even third, application may be needed.

FraNcis GREGORY SANBORN,
Consulting Naturalist.
Andover, Mass., April 10, 1879.
————

" BRITISH vs. AMERICAN TOOLS.

What the English say about American-made tools.

The importation into this country of American-made tools is
becoming a somewhat noticeable feature in Transatlantic trade.
We have been accustomed for mauy years past to get our notions
from across the water, and very ingenious and very useful many
of these little coutrivances were. _Yankee mousetraps enable our
cats to live in dignitied idleness. But for Yankee egg-flipper forks
would still do duty in this necessary process. Yankee apple-
parers and peashellers, carpet sweepers and ash sifters have
saved not & little labour, and contributed not a little to our com-
fort. (The future historian, with characteristic logie, will proba-
bly conclude that a nation so addicted to saving labour must have
been extremely lazy.) Although, however, the introduction here
of most of these and similar articles is due to American enterprise,
it is probable that British industry has succeeded in producing
them at prices under those at which they can be imported, so that
much of the work sold as American isreally of British manufacture.
And it would appear as though in the future importations from
America will become more and more confined to novelties, and
continue for given articles only so long as the novelty lasts. In
other words, 8o soon as any considerable demand for a novelty is
created here, home manufacturers will supply the demand on terms
leaving little scope for importation. In the matter of cutting
tools, it is an undoubted fact that American manufactures have
gained a very appreciable footing in Russian, Australian, and Ca-
nadian markets, hitherto supplied almost wholly by British manu-
facturers. But, according to the Engineer, the late reductionsin
the prices of English houses have considerably checked the success
of American competitions, and there are indications that by the
employment of improved machinery foreign enterprise will be yet
more effectually met. The Engineer proceeds to say :—*‘ An exa-
mination of certain tools obtained by a Midland hardware mer-
chant from an American firm, to the order of certain Australisn
customers, has convinced us that they would have been scut out
by no tool-making firm in this country, having other than the
very lowest standing; they would most certainliy not have been
issued by our leading toolmakers. 1t could hardly have been with
goods of this quality that the Americans succeeded in getting the
position in the Antipodean markets which led to the preference
indicated in the order.”

This country may justly be considered the birthplace and home
of what are known as machine tools, such as lathes, shaping, dril.
ling, and other machines used in mechanical operations. It is,
therefore, somewhat disquieting to find American-made machine
tools competing here with tools of home make. Having occasion
some time since to buy a number of light machine tools, the writer
thought it advisable to carefully examine the American produe-
tions of that class, with a view of getting the best touls, whether
British or American. The result was not favourable tothe Ameri-
can machines. The impression produced by the examination
was—first, that the American tools were all too light, much
lighter than British tools of same nominal capacity. In a ma-
chine tool it is difficult to err on the side of solidity. Mass,
indeed, is essential to steady, hard cutting. Secondly, that the
workmanship was in no case up to our British standards. It was
wanting in Smt ubsolute accuracy which characterises the work-
manship of our first-rate toolmaking firms. Thirdly, the prices
were anything but low. No lower than (if as low as)those of
Whitworth, or other firms of the highest standing in this country.
The writer concluded that those who required first-rate tools should
uot go to America for them, whilst those who require chenp tools
could procure the cheapest here at home.

American machine tools are not often met with in our engineer-
ing workshops proper, but are chiefly found in manufactories
devoted to the production of bycicles, sewing machines, and in
other such light mechanical industries,. Chiefly also in the siualler
establishments of tMs kind. In short, American machine
tools are in most favour among those who know least ahout tools.
Amateur mechanics are recommended to think twice before in-
vesting in them.
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AMATEUR MECHANICS8—CENTREING AND STEADYING.

'fo centre a cylindrical piece of metal readily and accurately is
a very simple matter when the workman is provided with tools
especially designed for the purpose, and it is not difficult when
an engine lathe or even an engine rest is available ; but to do it
easily and properly in an ordinary plain foot-lathe may puzzle
some of the amateur mechanicians. Although some of those
methods are well-known they will nevertheless be described for
the benefit of some who may require the information. The
method of centreing shown in Fig. 1 is one of the most cuommon
where the lathe is provided with an engine rest. A forked tool,
A, is clamped in the tool post in such a position that a line drawn
J|from the point of the tail centre will biseet the angle of the fork.
A square-pointed centre, @, is inserted in the tail spindle and
moved against the end of the rod being centered with a slight
pressure, the tool, A, being at the same time moved forward by
the screw of the engine rest until the rod turns smoothly in the
fork and the square-pointed centre has found the centre of the
rod ; the tail spindle is then moved forward until the cavity is
sufficiently deep to permit of starting the centre drill. The angle
of square ceutre, G, for very hard material, should be a little
more obtuse than that shown in Fig. 4. In any case, it should be
of good material and well tempereg.

. Ju Fig. 2 is shown a centreing tool which is designed to take
the Elace of the engine rest and fork in Fig. 1. The part B is
fitted in place of the ordinary tool rest, and the jaw, C, which has
in ic a V-shaped notch, is hinged to the part B at D. A screw,
E, passes throngh the upper end of the part B, and bears against
the jaw, C. After what hasalready been said in connection with
the engine rest, the manner of using this contrivance will be
readily uuderstood.

In Fig. 8 the hand tool, F, is sm,plo{ed for steadying the shaft
and briuging it to a centre. This tool is bent to form a right-
angled notch for receiving the shaft, and when in use it is sup-
ported by the tool rest after the manner of an ordinary hand
turning tool.

1

e

‘Work that is too large to be readily centered in this manne® ]
often centred approximately by means of the universal squat® =%,
shown in Fig. 5. A diametrical line is drawn along the ton8T 3
of the square, the work is then turned through a quarter of 8 24 |
volution, and another live is drawn. The intersection of th* R
lines will be the centre, at least approzimately. This point ®4
now be marked with a centre punch, and the work may be te#”
in a lathe. If it is found to revolve truly on the centres it ¥
be drilled, otherwise the centre must be corrected with the "'en., ;B
gunch, and the work again tested in the lathe. After centr®

y any of these methods, the centre must be drilled and coun®
sunk with a suitable tool, so that it will fit the lathe centr? ¥
shown in Fig. 6. The angle of the Jathe centres should be 8% <& :
degrees. To insure uniformity in everything pertaining 0 ol
centres, the contr:’dgnuge, shown in Fig. 7, should be
getting the required angle on the lathe centres and on the d

in centreing. Nﬂ"‘ ;
. The matter of steadying long, slender rods while being a8
in the lathe is often perplexing. In some cases it may ‘”3: ’
tolerably well in the manner illustrated in Fig. 8. The fork, 4 ;
is supported by the standard, }, which is inserted in the 8¢ &
of the rest support, J. The device shown, in Fig. 2, w8y J
used in a similar way. Fig. 0 represents a steady rest, the © u%
struction of which will ha.rgly need explanation. For light ¥" o8
it may be made of wood ; the upright being secured to the % N -
piece, L, which rests upon the lathe bed. The slotted ' !
M, are adjustable lengthwise to accommodate the size and, ob
tion of the shaft. When it is required to support a ber Whi® 8 |
not round, the sleeve, N, shown in Fig. 10, is employed:
slips over the shaft and revolves in the steady rest. T L¢P
centered by the screws, O,

The device shown in Fig. 1 is used where & hollow mat® g
lathe isnot at hand. A pieoe of gas-pipe, Q, is held by the ,1;; -
P, and is sécured by a set screw in the sleeve, B, v B

whi
t 1 3 w B
arrangement may also be employed for tmiping the end: oo ’W ;

T

journaled in the standavd, 8, and carries the chuck, T
rods where it is not desirable to put them regulaily on ih:
of the lathe.—Scientific American.
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| LATEST 1PROVEMENTS IN BRICK MARING MACHINERY.

Considering the hard and disagreeable labor required to make
mf‘k‘ by hngd, and the monotonous motions the brick-maker
ye Continually to go through, it is not surprising that for some
m"’,Pﬂst the minds of inventors have been exerted to contrive
Thlchmery by which this could be accomplished by steam-power.
loas efforts of various inventors have been crowned with more or
e"'s‘“‘c%ﬂ, and several brick machines are now in the market.
m:Y; however, labor under the defect that the bricks made by
Mnm' after being burned, are not of equal dimensions. The
o 8¢ of this is to be found in their different densities when the
ﬁcz leﬁﬂes the mold, a result of the fact that it was found prac-
the Y Impossible to furnish an equal amount of clay to gach of
den Mold ‘baxes, hence a different amount of compression, of
defslty.' and of shrinkage during the baking process. Another
le.:"‘t 18 coincident, namely, the bricks which have undergone
edp Te8sure, and are less dense, are weaker and fragile, lose their
€8 an corners, become unsuitable for face or front bricks, and

1 fore %:ently reduced in value. ) )
ang 12 the purpose of Mr. Gregg to overcome these difficulties,
it mthe result was the machine which we represent on this page ;
u01ds bricks of uniform size, density, and strength. In order
gen Mderstand its natare we will speak first of brick machines in
chi,: ;. they may be divided into three classes—dry clay ma-
the 8, slugh ‘machines, and crude or moist clay machines. From
culiar construction of dry clay machines where *filler

boxes™ or graduating measures are used to fill the mold boxes,
the clay must be dried and granulated to be capable of being
filled with any degree of re, far:ity into the “‘filler boxes,”” an
thence into the molds; and when molds are grouped together it
becomes & physical impossibility by the dry clay system to fill
them alike, hence these deficient in clay will but partially
develop the bricks; this added to the fact of the cohesive
quality of the clay being destroyed by extracting the moisture
before molding, complete vitrification cannot take place in the
burning, snd the result is that bricks made from dry clay disin-
tegrate with the action of the elements.

In the manufacture of slush brick the other extreme is met.
To facilitate molding in the * haud way ” a large proportion
of water is added, and the bricks being 8o soft must be spread
upon floors to dry. The slow out-door process of drying, or eva-
poration, is one of the most favorable processes for the hand brick
maker, but it requires the continuous insurance of favorable
atmospheric influences and a continuity of fair weather, which

racticaily can never be relied upon. Clay, to be made into bricks
Ey hand molding, wust ol necessity be so wet that at least 25 per
cent of water has to be evaporated before it is safe to burn, so tﬁt
in fact in works producing 30,000 bricks per day, upward of 23
tons of water have to be evaporated therefrom every 24 hours.
The labor attending this is an expensive item, and the bricks are
rendered porous by the operation.

Gregg’s triple pressure and combination machines occupy a
medium position between dry clay and slush machines, and a

i
it

IMPROVED BRICK MAKING M.’&CHINE.
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first great saving is effected, as the machines accept the crnde l
cley and mannfacture it to advantage in so stiff a state as not to |
contain more than one-eighth of the above amount of wuter to be
evaporated, and y -t all of its cohesive qualities are retained.

In regard to the mechanical construction of these machines
for moist clay, we must state that the heavy developing pressures
take place while the mold table is at rest, thus requiring but a
nominal amount of power to operate them, and avoiding straiu,
wear and tear, aud breskage, as well as the great propelling
power which is the general concomitant of other machines. When
the bricks made of such clay and molded to a great and equal
density, are baked, the fusion is more complete, the bond
between the clay particles more perfect, the bricks less porous,
therefore they absorb less moisture, and are much stronger.

Comparative hydraulic pressure tests have been made betw:en
the bricks made by the Gregg machive and hand-made bricks;
the result was that while hand-made front bricks were crushed
at a pressure of 42,000 pounds, the machine-made front bricks
stood 60,000 pounds; when burned hard, the hand-made bricke
were crushed at 49,000 pounds, while the machine-made bricks
stood 55,000 pounds. When half and quarter bricks were tested
the difference was still larger, as the hand-made bricks showed
a falling off in strength nearly proportional to their size. This
was by no means the case with the machive-made bricks, of
which half and even a fourth part were almost as strong as the
whole brick. These experiments were verified by direction of
the supervising architect of the United States at the Treasury
Department, and the result was an order that the Gregg bricks
should be used for government work.

This fact, in counection with the highest premiums at all the
exhibitions in Europe and in the United States, makes it needless
to give here any of the testimoniuls which are published in the
catalogue of the manufacturers, from which we will only extract
the result of a tabular caculation of the comporative expense
of haud-made brick and that of bricks made by the No. 1
Gregyg triple pressure brick machine here represented ; it is that
the wages of ten molders, ten hearers, ten wheelers, one temperer,
aud oue pitman amount to $262 per week, producing 150,000
bricks ; while the expense of one engineer and machine man,
one feeder of machine, two off-bearers, one wheeler, expense of
conl, oil, and waste amounts at most to $52, also producing
150,000 bricks. Thus we have here a saving of $200 per week,
which soon pays for the cost of the machine, while the profit
on the bricks is largely increased, the hand.made bricks costing
§1.68 per thousand, made ready for burning, and the machine-
made bricks 30 cents.

‘I ne machine is made by Gregg Brick Co., 402 Walnut street,
Philadclphin, Pa., manufacturers and builders.

THE GENESIS OF THE MO0SQUITO.
To the Editor of the Scicntific American :

For seveial years past I have noticed in warm weather, that my
wouden cistern, which is above ground, has been infested with
pecaliar looking little red worms. I have heard many others
like myself complain of these worms, and I had taken it for
granted that they were a species of earth worm. However, last
sumuer 1 procured a glass jar and sprinkled the bottom of it with
a very small quantity of sand and clay. I then half filled the
jar with clear fresh water, and, after putting a dozen of these
worms in the jar, I tied a piece of cloth over the mouth, and
placed it in a light, airy place.

The worms were froia half to three fourths of an inch in length,
of a Lright red color, and had rather a jointed appearance about
the body. They would crawl on the bottom of the jar, swim
through the water by a rapid bending of the body backward and
tflorwurd, and occasioually come up to the surface of the water and

oat.

Within twenty-four hours after placing them in the jar, I
noticed that they had all gone down to the bottom of the vessel,
and had enveloped themselves separately in a kind of temporary
shell made of earth and sand.

In a few days after this I saw one of these worms crawl out of
his temporary house at the bottom of the jar, and swim to the
surface of the water. Here, alter twisting about for a few seconds,
he ruptured & thin membrane that enveloped his body, and came
out a ful fledged mosquito ready for business. I noticed many
of the other worms going through the samne performaunce within a
short while afterward. Some of the mosquitoes were much larger
than others, but, as I have already stated, some of the worms
were also larger than others.

F. W. CoLEMaAN, M.D.
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THE FATE OF A HERD OF BUFFALOES.

An army officer who recently arrived in Chicago from th¢
Yellowstone Valley, tells a story of what happened to a herd of
buffaloes as they were migrating southward. The herd numbered
2,500 head, and had been driven out of the Milk River coun
by the Indian hunters belonging to Sitting Bull’s band. Whe?
they reached the river they ventured upou the ice with thelf
customary confidence, coming upon it with a solid front, am
beginning the crossing with closed ranks. The stream at &
point was very deep. When the front file, which was stretch?d
out a guarter of 8 mile in length, had nearly gained the opposit®
shore, the ice suddenly gave way under them. Some trappe®
who were eye-witnesses of the scene said it seemed as if a trench
had been opened in the ice the whole length of the colum?®
Some four or five hundred animals tumbled into the opening 8
in a heap. Others fell in on top of them and sank out of 8! bt
in a twinkling. By thistime tﬁe rotten ice was breaking up
the still advancing herd. The trappers say that in less than ®
minnte the whole body of buffaloes had been precipitated int®
the river. They were wedged in so thickly that they could 4°
nothing but struggle for a second and then disappear beneath the
cakes of ice of the swilt current. Not a beast in all that mightJ
herd tried to escape, but in a solid phalanx they marched to thel’ r
fatal bath in the * Big Muddy.” 1In aminute from the time th¢
first ice broke not a buffulo’s head or tail was to be seen.

Possibly occurrences of this sort, in ancient tertiary timﬂ‘i
helped to form the remarkable deposits of bones found in the ol
lake beds of the great West and elsewhere. In these deposit?
the earth is literally crowded with the bones, sometimes chiefly
of one type, sometimes comprising many distinct species. 1P
the latter case the victims were probably swept away by sudde? §
floods, their remains mingling confusedly in quiet basins.

e e

NEW PATENT-OFFICE RULE.

The Commissioner of Patents has issued a rale for correcti®
errors in letters patent. Its provisions are as follows : Whert ¢
mistake, incurred through the fault of the office, is clearly 4“’
closed by the records or files of the office, a certificate, showi®
the tact and nature of such mistake, signed by the Secretary
the Interior, countersigned by the Commissioner of Patents, ’"ot
sealed with the seal of the Patent Office, will, at the request ¢ ¥
the patentee or his assignee, be indorsed, without charge, apo® §
the letters patent and recorded in the records of patents. i

Where a mistake, incurred through the fault of the office, c‘ai.“ :
stitutes a sufficient legal ground for a reissue, such reissue ¥ ¥
be made, for the correction of such mistake only, without chard® &
of office fees, at the request of the patentee. i

Mistakes not incurred through the fault of the office, and 89" §
affording legal ground fur reissues, will not be corrected after
delivery of the letters patent to the patentee or his agent. Ng ;
changes or corrections will be made in letters pitent after ‘l,’

delivery thereof to the patentee or his agent, except as 80"
provided.

——el G S

RaiLway Parcer EXPRESS STAMPS.—A circular has
issued by Mr. A. Atkinson, which states that twenty-five
way companies of England, Scotland, and Wales have resol” E
that from and after the 1st of January next, they will issue ™
way stamps of the value of 4d. and 8d., which shall carry P, ¥
cels of 2 Ibd. and 4 lbs. respectively throughout their W5°_ §
systems, and that they have agreed to accept parcels of 1D
weights and rates throughout the whole of their systems, s the
graut an insurance up to 20s. at these rates, thhs placin all he
stations on these twenty-five companies at the comman of t

public for the receipt and delivery of parcels not exceeding el
in weight.

pee?
ik

S

A VARNISH FOR REPLACING TURPENTINE AND LINSEED O:;
PaInTs.—Fr. Thies, of Bissendorf, prepares a varnish consist!
of 100 parts of colophonium, 20 parts of crystallized carboB,
of sodium, and 50 parts of water, by heating these substa®' §
together and mixing them with a solntion of 24 parts of 0“";‘, v,
liquor of ammonia in 250 parts of water. With the mass tli‘"
obtained, the pigments are levigated without the addition of ok
seed oil or turpeutine ; the paint dries readily without the &

a drier, and looks very well especially when varnished. e §
paint keeps well even under water and becomes very hard. 3

k-3
I

cost is said to amount to about one-third of that of ordinafy
paints.—Decutsche Gewerbe Zeitung,
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bosses which project on the side of the plute that is not exposed
to the destructive action. Fig. 1 represents a section cf the em-
bossed plate at a staybolt ; Fig. 2 represents the same when worn

out ; and Fig. 3 represents the ordinary staybolt and plate when
worn out.

TWhatchmakers’ and Jewellevs
TWoxh.,

CHARCOAL AssAY.—By this process an assay accurate enough
for small quantities, can be made in a short time. Suppose you
have melted and refined some gold filings, you now have the
gold and silver, and wish to know the carat. Try it on the
‘¢ touch-stone ” and approximate its quality. Weigh very cave-
fully 12 grains ; reduce this by means of fine silver to 8 k.,
or a little less ; melt this into a shot and flatten on a clean piece
of steel, then anneal and roll into a thin ribbon, coil it loosely
like a watch spring, then anneal and put in a glass retort ; cover
with nitric acid one-half, water one-half ; boil for 10 minutes,
then pour off the solution again, rinse well und then boil for five
minutes in pure nitric acid ; rinse several times with hot water.
Dry the gold and melt it into a shot, then weigh this shot.
Twice the weight will be the carat of the metal. 1t is unneces-
sary to say that the utmost care must be taken as to weight and
the manipulations to succeed in arriving at accurate results
by tbis process. '

Toucn SToNE.—Obtain a piece of silica or *‘ black stone,” as

it id called, fromn the lapidary and have it made smooth on one
N - 3 o side. Solder on the ends of brass wire a small piece of 4, 5, 6, 7,
77 = 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 22, k. gold. You
%80 may not need all of these, 10, 12, 14, 16, 18, 20, 22 k. will
i N8 EMBOSSED PLATES FOR LOCOMOTIVE FIRE- | ,,iner  Re sure that these pieces are alloyed correctly. Take
A BOXES, the gold you wishlto test, rub it oixl ]the stone, thﬁ sanﬁe as you
impyq : ! : . would rub a pencil on paper, it will leave a streak. Now after
i’::t})eenppazgx?t:gthm I:I}:‘e f";“tgt’:h}?:n;fnl‘fgfx&g{:ﬁ;ﬁ:}fzﬁ forming somg,thing of an estimate by its looks, as to its quality,

-lt_'e s“[’erintendgm, Southern Dpivision ' the North-Eastern | (suppose you think it 14 k.) rub point 16 k. on one side and 12
the m:i-nra be invention relates to the staying of fireboxes and k. on the other, and place the acil on each streak the same

¢

b t; e instant, If the 12 k, streak disappears first, the object streak
d:&‘n“f the pl;::ezf g‘;ﬁf:ul;orr::zxin%::ﬁ s:;y;s ;ﬁz:':itﬁ: next, and 15 k. last, you may infer tl'fat; the gold is better than
of firer® the lowest point consistent with safety. The lifetime 12 k. and poorer than 16 k. Try again with 13 k. and 15 k. and

eﬂ'ectin Xes and furnaces is thus considerably lengthened, thereby judge as before.

or.mx.ggreat econumy in maintenance and removing a source | 10 REMOVE THE DEVIL o TiN FroM THE STOCK.—Just

Plighe:;ty to locomotive engineers. The improvement is accom- | before pouring the gold throw a small piece of corrosive sub.

Seeop, 2 @ Very slight additional cost, as will be seen by the | limate in the pot, stir well with a long piece of pointed charcoal,
Panyiy g diagramns. and allow the pot to remain on the fire about half a minute

thoge. Mates of 4 hoilere d to the action of fire, parti ly | afterward. This will take tin from the alloy ; while the tin is
by o5, *hich orm the si(:ltep: z? t|t,e firebox, are usua,lll; sﬁ}fggﬁ;ﬁ in, the gold will not roll without crucking. To remove emery
Outey shlo t8 passed or rerewed through them and secured to the | or steel filings, &c., from gold, when melting, use a small piece
Watep o €ll or to other plates separated from the former by a | of glass-gall, it will collect them in the flux.

be"")me :eam space. As the plate and the head of the staybolt | To TEMPER Brass, oR To DrAW 1Ts TEMPER.—Brass is
Flate an dol'!'oded, scaled, or burnt the hold of the stay on the | rendered hard by hammering or rolling ; therefore, when you
t‘i:_que"ﬂ ﬂ‘? plate itsell are so much weakened that the latter | make a thing of ®rass necessary to be in temper, you must pre-

18 o

o '&\\sey glves way, and serious accidents sometimes occur from
ateg ;

pare the material before shaping the article. Temper may be
in 1 The object of the invention is to strengthen such

th drawn from brass by heating 1t to a cherry red, and then simply

't'“olts ® parts through which the staybolts pass, to give the | plunging it into water, the same as though you were going to

12 th : better hold therein, and to protect the stays as well | temper steel.

thy00 of t?lﬁth"“ed portions of the plates from the destructive | T, Tgyprr STArFs, CYLINDERS, OR PINIONS, WITHOUT

‘e:? g “‘hiChesﬂthl F;(t): lflst purpose thos;e_ P:';st of the plates | sppingING TueM.— Prepare the articles as in the preceding pro-
on ybolts are to pass are subjected to a squeezing i lug. Having beated the key-pi .

Punig, roduced either by Elfssure or blows between blunt | vey” “lunce steel plug. Having bente ey:pipe toa cherry

“heg : ; red, plunge it into water; then polish the end of your steel plug,
;,:y Nu«en‘? nollow.dleg 50 that the metal of the plate is at each plaée} the key upon a plate of brass or copper, and hold it over
a0 the %u‘:m‘d. in on the one side and made to project a8 & | your lamp with the blaze immediately under the pipe till
pn‘hwg Escr‘lfr side. In some cases the stay boss:es produced | the polished part becomes blue. Let cool gradually, then palish
it 2?":83'3 ‘ie:d ::ea:‘;?:ﬁfedtgo a 'fil:irl‘he; :flllllel:?zmg bgtwef'ﬁ again. Blue and cool a second time, and the work will be c})one.
in the middle of the boss and swe - . A . P
Dagy; l“‘"any' ’ The embossing may obviously be effected by TesTiNG.—The acid to be used is nitric, slightly diluted, with

1ing th : . iti nall quanti . g ¢
i ltes bt ol faving suiatle hollows aud | e piditon of o sl onticyof sl Yo sheud bt teo
"Gld" May be for db € l? 1 pe Late € TEQUIrEC | 18 use the above; for lesser grades dilute with more water.
108 them ) rmed by casting them on the plates, soldering or | &y igye practice a good observer can arrive within half a
of W-threaq thereon, T..rough each boss a hole is made and a carat of the qualit
Whieh, cut in it for the reception of the staybolt, the head 1 ¥
£ tioy PPears on the side of the plate that is to be exposed to | _TO REMOVE QUICKSILVER FrRoM RiNcs, CHAINS, &c.--Some-
® Whole of the heat, whilst its screw-thread extends throughout | times guw!&\m!Ver will get on a piece of work and completely
hole in p €pth of the boss that projects on the other side. The | cover it. 'This makes the article very brittle, as well as spoiling
wl the 083 may be countersunk to receive the partly-coned | its appearance. Heat the article gradually and under the spot
bOdy of the Staybolt, which can thus be partly sunk into the | Where quicksilver is on—avoid the flume. 1t will entirely re-
:“Yb. ms f‘m"pssed plate. Plates thus prv‘:rmed and stayed | move it.
.Ml of thc thinned down by the action of the heat, and the To TicHTEN A RusYy PIN.—Set the ruby pin in asphaltum
8ooq ) g ;taybolts quite burnt away, and yet the stays 1etain | varnish. 1t will become hard in a few minutes, anl be much
R ¥ the depth of screw-thread still remaining in the | firmer and better than gum shellac, as generally used.
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In the usunal operation of grinding maize, the stones have to
Le set so far apart that the meal is not delivered of sufficient
fineness for human food at one operation, and therefore a double
grinding is required. ’

In a mill constructed by Messrs. Ransomes, Sims, and Head,

of Ipswich, as shown in the engraving, the maize is
first cracked quite fine by the corn cmcgg; which is placed over
the mill, and therefore when it enters into the mill, being in
pieces about the size of an ordinary kernel of wheat, the stones
can be suitably dressed and set 4ufficiently close for producing
mea] for household purposes at one operation. The barrel of the
curn cracker is hollow, and is formed by a number of separate
triangular steel cutters arranged round the circumference of two
end rings, and so they can ncver choke; each tooth having
three edges they can easily be successively used. The corn is
cracked or cut between the edges of these teeth and a cufting
plate, the edge of which is adjusted by a screw until it is suffi-
ciently close to produce the required degree of fineness in the
maize.

These mills have been largely used and are very economical in
their operation. They will grind wheat equally as well as maize ;
they are specially adaFted for those districts where the food of
the country consists of both maize and wheat.—Engineering.

| of flanges of the buggy seat, and locks the horizontal rail secur®

AN IMPROVEMENT IN SHIFTING CARRIAGE TOPS. -

The accompanying illustration represents s new inventio®
lately patented by Mgestm. Gillespie & True, of Laclede, Mi : uri.

It relates to certain improvements in shifting tops for carriage®.
buggies, &c. ; and it consists in & horizontal bottcm rail,
which the top frame is attached, whieh said rail is slid m‘:
grooves, around the top edge of the seat and held therein by *
locking-key. It also consists in a double set of vertical sup):rlt‘;
ing-props for the top, whereby the latter is more securely he!®
in an elevated position. N

Around the top edge of the buggv seat is formed, by horizon ol
flanges, a groove. e frame of the buggy top is construc o
upon, and attached to, & bottom rail, which slides into the groo“',,
of the seat. Said rail is made preferably square, but may be w
any other shape, and is slided from the rear of the buggy i® "
its groove. A spring-locking key passes through two extensio®

in its gosition in the groove, the ends of said rail being fr™
secured in sockets. In order to give greater rigidity to the t:
and prevent its falling from the wind or accidental contact W
trees, the inventors construct upon the bottom rail two knuck
jointed props, instead of one, each bending in an opp""th
direction from the other, so that the top is braced in bo
directions in the most thorough and substantial manner. -

The advantages claimed for this shifting top are, ease of @
struction, convenience of adjustment, and general adaptatio®
buggies already in use, with but little alteration. the

%(8) remove the top, all that is necessary is to take out r‘ai
locking'key and slide the top to rear, so as to withdraw the_
from the groove, thus affording a much more convenient 8dj
ment than the old form of unscrewing the top.

SHIFTING CARRIAGE TOP.

et

IMPROVED ROOFING TONGS,

Our illustration represents an improvement in roofing t"”g’.
recg,ntlg patented by Thomas Beeson, of Wilmington, Del- ]
claimed for these tengs that they are unusually easy to '&o
with, and thet they hook and close sheets securely without
use of the mallet. by
The construction is quite simple, and readily undersbo"dho”
any mechanic at u glance. The lower jaw, X, is V-shaped ¥ +
it bears against the edge of the sheet, and the upper is P“oich
with it on the line (¢ G, and carries a journaled roller, ;l:ﬂ.
slides down over the V when actuated by the handles E E, 506
ing the sheet tin down with it to an acute angle. By reve
the position of the jaws, end for end, and closing them :ﬁ'“” the
sheet is laid home and the job done without a touch of

mallet.
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thThg quler being free to turn, relieves the metal from 1puch of
e friction, and makes the operation of the tongs easier and

mmth?"-, One of the handles is furnished with a foot-piec: ot
t0 give additional power when required. )

mak efe is no lost motion in the jaws ; and it is i'mposmble to

at ¢ ““ spews’’ in making grooves when the jaws bite the same
the ends and the middle.—Plumber and Sanitary Engijiecr.

IMPROVED ROOFING TONGS.

foN‘w Vaenisu ror FouNDRY PATTERNS.—A varnish for
ungry

Which drpatterns and machinery has been patented in Germany,
th 168 a8 soon as put on, gives the patterns a smooth sur-
the .. U8 insuring an easy slip out of the mold, and prevents
"rfcg:ltte_ms from warping, shrinking or swelling, as it is
low Y lmpervious to moisture. This varnish is prepared as
.’@nil]ﬂ' ace in a vesscd ¢ pounds of shellac, 10 pounds of
the ex: copal, and 10 pounds of Zanguebar copal, and heat it by
¥ f"ﬂﬂl application of steam for four or six hours, stirring it
g“t&to i.antime constantly. Then add 150 parts of the finest
ah ;P‘tf‘t',a-"d heat the whole during four hutr: to 19¢ deg.
"ld'ea is liguid is then dyed hy the addition of oreuge color,
‘ng Hnlcllbe used for painting the patterns, 'When used for paint-
wg gluxng machinery, the varnish may consist of 35
éh b shellac, five pounds of cocoriel copal, 10 pounds of
the Sbar copal, and 150 pounds of spirit. Similar varnish to
.%'lhtryve 18 used quite extensively by patieru-mu:kers in this
ingg 1,72 and much of the superior appearance of American cast-
due to itg uge.
—_—

IMPROVEMENTS IN PLANKS,

The . . .
Accompanying engravings represent an improved bench
Kll:::',,"%ntly patexgxtedglr); M%f Pafm'ck Gallagheg, of Eureka,
“? Tp Wig 1 ko side of the plate is Froken away to show
1 construction, and Fig. 2 1s a detail sivy of El- 20
Dg device. The improvement is applicable to either a

86 interng
Support;
ack ),

it, g’;ﬁe, fore plane, or jointer, of wood or iron. The iron or
{"’"mi 1; 18 !crewes by & clamp screw in the body of the plane, 4,

in pog'g'l small angle with the bottow of the plane, and it isheld
on 5 Ition near its cutting edge by thecap, C, which is pivoted
of the 0 ihat runs iransversely through the plane. The position

©ap above its pivot is pressed forward by two strong springs
of th:’;]:“llported by a cross bar, D, fitted to slots in the sides

ne. These springs keep the cover down on the lower

end of the bit or iron, holding it firmly in place. As the cuttin8
iron lies more nearly flat than in ordinr;gy planes it will make &
~noother surface, and it is more easily adjusted than irons fast-
ened with a wedge in the usual way.

Fig. 8 shows a new adjusting device for plane bits or irons,
recently patented by Mr. L. Bailf, of Hartford, Conn. It is
esgecially designed for metallic planes, and consists in a stud
which supports the bit, and is adjustable in a socket that is cast
with the body of the plane. A differential screw passes throngh
this siud, ar:l engages a nut having a pin or stud projecting from
one of its sides, which may be inse in any of the several holes
in the bit. The differential screw has a jointed handle which
answers the purpose of a lever, by means of which the bit may
be nicely adjusted.—Scientific American.

“ VICTORIA” PATENT SPRING BED BOTTOM.

The Victoria Manufacturing Company, Wolverhampton, are
now senuing out a new patent spring bed bottom, the principle
of which is shown in the accompanying illustrations. It is con-
structed of light and fragile-looking wood laths and stretch bars
upon steel coil springs, which latter suffice to impart an easy and
comfortable elasticity to the bed, so essential to rest and repose.
The main features of the invention are its extreme portability,
cleanliness, and cheapness, and its equal adaptability to iron as
to wooden bedsteads.

CENTREING MACHINE.
(SEE PAGE 180.)
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CENTERING MACHINE.

A writer to the English Mechanic on the above subject says :—
Many amateurs find a Jifficulty in centering their work truly
for the lathe, and various devices have been designed to over-
come this difficulty. One consisted of a kind of box, with conical
recess, which is placed over the end of the bar to be centred, and
a centre punch is driven down through the handle ; but if this
entering cone is held a little on one side, instead of the dent
beingin the centre, it is eccentric. I have designed two or three
machines intended to overcome this difficulty. The following
consists of a bed or plate, 1, which may be of a snitable length,
and placed either vertical or horizontal. There are two kinds of

oppits shown, each having a hollow cone. The one shown at 2
gas a mandre] like a lathe, being kept to the left by a spring.
One end carries a drill, or hollow cutting cone, for pointing
small bars, to be used with a hollow centre chuck. The handle,
8, is to feed the drill in its work. The poppit, 4, has a centre
punch, which is also kept back by a spring. The handle, 5, is
forced against the end of the punch by a spring behind it. To
use it, pull back the ball at the end of the Raudle as far as it will
go, and let it spring back against the end of the punch.

—————————
THE COMPOSITION AND WORKING OF ALLOYS.
Bronze ALLoYs.

A bronze in imitation of gold may be made of 45°5 parts copper,
35 parts tin and 1 part zinc—50 parts. Bronze medals are gene-
rally cast of an alloy of 60 parts copper and 2'8 parts tin. This
alloy is very hard. ~ A softer bronze for medals than the above is
composed of 48 parts copper and 4 parts tin. Ancient bronze nails
were made of 40 parts copper to 1 part tin, and were very flexible.
Soft brouze is composed of 181b. copper to 2lb. tin. Hard bronze
is composed of 20lb. copper to £lb. tin. The ancient bronze mir-
rors are said to have coutained 16 parts copper to from 7 to 8 parts
tin. At the time of Louis XIV. of France, a period when the
art of casting statues was much cultivated in France, statues were
cast of an alloy of 306 parts copper, 0'11 parts tin, 2 parts zinc,
and 0 6 parts {ead. The statue of Louis XV. iscast of 824 parts
copper, 10 8 parts zinc, 4 parts tin, and 3-2 parts lead. The
bronze of the ancient Greeks consisted chiefly of copper and tin,
but was frequently alloyed with arsenic, zine, gold, silver, and
lead. All their shields and weapons of war were made of bronze,
as well as coin, nails, kitchen ustensils, &c¢. All the ancient na-
tions seem to have understood the :r: of tempering bronze and
copper, and the ancient Mexicans uuderstood the art of conver-
ting bronze into edged instruments in a high degree, but the art
of tempering and hardening bronze and copper has been lost to
modern nations; but as we understand the working of iron better
than the ancients, and have steel, an alloy of iron and carbon,
which the ancients did not have, we do not miss this art much.

BELL-METAL ALLOYS.

One hundred and forty-four pounds copper, 531b. tin, and 31b.
iron, are said to make a superior bell. Iron, copper and tin do
not unite well, if each is added separately to the otﬁer. but if tin-
plate scraps are melted in a crucible together with tin, and then
this tin and iron alloy added to the molten copper, it will unite
readily. Another alloy that is highly recommended is composed
of 535 parts copper, 6°11 parts iron, 2:13 partslead, and 3°9 parts
tin. Thisalloy gas a good, sonorous sound, ¢ven if the mould is not
thoroughly dry. House bells are made of 41b. tin to 16lb. copper.
Soft musical bells are made of 31b. tin to 161b. copper. Comumon
bell-metal consists of 501b. copper to 15 or 20lb. tin. The silver
bells of Rouen, France, consist of 401b. copper, 51b. tin, 3lb. zine,
and 21b. lead. Too much tin causes hell-mietal to be brittle.
The gongs or cymbals and tam-tarms of the Chinese are corposed
of 40lb. copper to 10lb. tin. To give these musical instruments
their proper tone, they are plunged in cold water while hot, after
being cast; cooling in water deprives the metal of almost all its
sound. Tt is tempered and very slowly cooled, which imparts to
it peculiarly powerful sound. If bell-metal is suddenly cooled, it
becomes less dense and hard, and is increased in malleability, but
the tone of the metal is decidedly impaired, and bells ought never
to be cast in damp moulds. When bells are cooled suddendly
they should be reheated and tempered by cooling slowly.

Tyee METAL.

Six parts lead and 2 parts antimnony form a very hard and brittle
alloy used for small type. Eight parts lead and two parts anti-
mony form a softer alloy that is uscd for larger type. Ten parts
lead and two parts antimony form an alloy that is still softer, and
is used for medium-sized type. Fourteen parts lead and 2 parts
antimony form an alloy that is softer than any of the above alloys,
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and is used for the largest-sized type. A small amount of tin 3*
sometimes added to the above mixtures, and some typefounder®
add 1 or 2 per cent of copper. Both of these metals improve the
quality of the type, when used in small quantities. Forty part
lead, 8 parts antimony, and 2 parts tin form an alloy that 13
used for stereotype plates. Six parts lead and 2 parts tin forn#
coarse solder, used by plumbers. This alloy melts at about 50 f
Fah. Two parts lead and 4 parts tin form the fine solder usé
by tinners. It melts at about 358° Fah.

LEAD ALLOYS.

Ninety-four parts lead and 6 parts antimony form an alloy that
may be rolled into sheets, and is a little harder than pure lead:
This alloy is much used for sheathing for ships. Twenty-fof
parts lead and 4 parts antimony form an alloy that is used 17
place of Babbitt metal for filling small boxes and bearing®
Twenty parts lead and 4 parts antimony form an alloy that is #
little softer than the above, and is used for the same purpos®
Either of these may be hardened by the addition of more 88°
timony ; but care must be taken not to use too much antimony
for it will cause the alloy to lose its fluidity, and it cannot be 8%
into the boxes. All alloys of lead and antimony are rende
more fluid by melting them under a eovering of oil. Five paf
lead and § parts tin make u beautiful white alloy, used for orgs%
pipes. The mottled or crystalline appearance, so much admir®
in the pipe, is caused by using an abundance of tin. One hundr
parts leai and 2 parts arsenic form an alloy from which dfog
shot is made. Eighteen parts lead, 4 parts antimony, an
purt bismuth form an alloy that expands on cooling. This alloy
is much used for metallic patterns for suap mouldings.

SPELTER-SOLDER ALLOYS.

A good solder for copper and iron is comnosed of 3 parts 7in®
and 4 parts copper. A softer solder that is usad for ordin®
brass-work is composed of equal parts of zinc and copper. L
hard but fusible solder is composed of 2 parts zinc and 1 P8F
copper. This solder is so hard and brittle that it can be 9&5"{
crumbled in a mortar when cold. The two first salders are fif®
alloyed and cast into ingots. The ingots are allowed to cool in
the mould and then reheated nearly to redness upon a chal“"’l"
fire, and are broken up on the anvil, or in a mortar, into a fin® ¥
granulated state, for use.

HARD-SOLDER ALLOYS.

The following metals and alloys are usually us-d as solder in
the art of hard soldering :—Fine or pure gold rolied or best¢
into sheets, and into shreds or small pieces, is used as the sol e's
for soldering chemical vessels made of platinum. Silver solder?
composed of 4 parts silver and 2 parts yellow brass. Yellow br!
is much used tor hard soldering. The brass is used in this solden
50 that the operator can tell when the solder is fused by seel",s
the blue blaze caused by the burning of the zinc. This solder }
either rolled iuto thin sheets and cnt into small bits for use, of,b
granulated while hot. The gold solder, the composition of Wb
is T’ven under the head of gold alloys, is rolled into thin sh€
and used for soldering gold alloys. Gold soldering is gener®
done with the blowpipe, as the work is seldom large enongh
require the brazier's nearth. Pure copper, in shreds, is s0%,
times used for soldering iron. Spelter solders, granulated Wh!
hot, are used for soldering iron, copper, Lrass, gun metal, Germ?
silver, and sometimes for gold and silver alloys. Asa che®
substitute for silver solder the white or button solders are co“’n
monly employed for the white alloys, such as German silver, s
metal, &c. The flux most generally used in hard soldeﬂ“gut
borax. In fact there is very little hard soldering done withoh(,
the aid of this flux. It is generally granulated, and used in th
dry state for large or heavy work, aud for small work if
generally used in solution with water.

SOFT-50LDER ALLOYS. B

The soft solder used by plumbers, called sealed solder, is "%"30
posed of 2 parts tin and 4 parts lead. This sold-r melts at 4 4
Fah. The common solder used by tinsmiths is composed ej‘h’
parts tin and 2 parts lead.  This solder melts at 350° Fah. >34
bismuth solder is composed of 7 parts bismuth, 5 parts leads “ﬁn
3 parts tin. This solder melts at about 225° Fah. All the i
and lead solders become more fusible the more tin they 00“';ﬂ¢
Thus I part tin and 10 parts lead melt at about §50° Fuh. ; Wth‘
6 parts tin and 1 part lead melt at about 375° Fah. ; and all esd
tin, lead, and bismuth solders become more fusible the moreé s
and bismuth they contain. The fluxes used in soft soldering .
borax, sal-ammonia, chloride of zine, commen resin, Venicé f
pentine, tallow, and sweet oil. Tlose most commonly us¢
ordinary work are common resin and chloride of zine.

6!
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BABBITT ANTI-FRICTION METAL.

Wtin metal s made of 1 part copper, 3 parts tin, 2 parts
in th ony, and 8 parts more tin are added after the composition is
ene olten state. This composition is called hardening, and
of hy }ihe‘metal is used for filling ! oxes, 2 parts tin are used to 1
meta{ “€0ing. The above alloy constitutes the~best anti-attrition
The IR uge, but on account of its expense it is very little used.
* 8ti-attrition metals commonly used are principally com-
% of lead, antimony, and a little tin, but they are not nearly
890d as the above.

The

—_—a o —————

GRINDING TWIST DRILLS.

W (See page 182)
or :‘Ft is described as a *“ simple, cheap, and efficient ” means
ed l? ‘i‘ ing or sharpening twist or other drills, has been patent-
theiy [r, A. K. Rider, of Walden, New York. The object of
withf,’”““"“ is to ensure the most perfect form of cutting edge
Bisty é’t ﬂ)e employment of skilled labour. The invention con-
dril} rst n a device composed of a stock, A, for supporting the

;conslstmg of grinding perforated face, B, provided with a
ateq ;\1 shank, C, angularly disposed in relation to the perfor-
form, (‘icff, B, and meaus for holding the drill within the groove
Wcu: dln the shank, whereby the body of the drill may be firmly
°Xtenii to the shank, and the cutting end of the drill caused to
they ‘ any desired length through the face, B, of the stock, and
i Pn";' ow of the ready and accurate grinding of the drill. The
faid 5 1on further consists in a means for securing a drill within
f,Om ank in such a manner that the drill shall be prevented
i ea“y‘lateral movement, while it will admit of a predeter-
drij] » 2¥12l movement in order that the edges or lips of the
mm.m“)’ be ground in an equal degree, and always at the same

Ive angle to each other.

O‘E‘e“fol‘ated grinding plate or face is also provided with a
G, “: Shaflk, angularly d’svosed to perforated face, a clamp,
ol 8ecuring the drill firmly within the grooved shank, and a
to the’ » adapted to be removably secured to the drill and also
Colle shank, wherehy the drill may be adjustably secured within
iag iH’ and the latter adjustably locked to the shank. Fig.1
t spaan view of the improvement ; Fig. 2 is a side elevation o!
""P"e:ilp’ and Fig. 3 is a side elevation of the tool for grinding
B, an shank drills. The stock is formed of the grinding face,
Ong a shank, C, which parts may be cast or forged solid in
at the_ece, or may be made separate, and secured to each other
Many, IF points of juncture, either in a rigid or in an adjustable

4 :"- The shank, C, is provided with a groove, preferably of
the ipe' which extends throughoat its length and merges into
0 ni“mond or other shaped opening, E, formed in the face, B.
°°ntrang E extends completely through face, B, and is gradually
Th Cted in size from the upper to the lower surface of the face.
Shaped groove formed in the shank, and the diamond.
sh‘*ped OPening in the face, together constitute a continuous V-
aby, 8roove for supporting different sized drills, Shank C,
o g Midway between 1ts length, is provided with a through slot
ity go Ring, within which is placed the head of a clamp, G, while
lowey  W-threaded shank or stem projects through or beyond the
ablg wsu'race of the shank to allow of the attachnient of a suit-
Upoy, Asher and nut. Clamp G consists of a perforated head
MNrfaeq € Upper portion of which is formed an elongated bearing

or, Which is of sufficient length to overlap one of the spiral
Opery 8rooves of the drill to be ground or sharpened, and thus
den oy SECUTE the drill firmly in place and prevent any
Sieny ni‘y of the drill to revolve. The eye of clamp, G, is of suffi-
the yy, zle to admit the largest size drill, and it is obvious that
owjy 2ler sized drills can be firmly secured by the single clamp
toy % the fuct that it is adapted to be adjusted at right angles
®Vident rill, _In the present instance the eye is circular, but it is
| ‘epr‘ at it may be of diamond or any other desired shape.
28 beip esents a collet. In the present instance it is shown
or Iy, 8 Made of a single piece and split on one side through ears
tg be ’eleach of which has a thumbs~rew, J, as the drill requires
ting ); irmly against axial movement in order that the cut-
Col]gq i‘;s mﬂy.be ground or sharpened in an accurate manner. A
Outwg: lerovxded for each size of drill. When the screw, J, is
‘dj“!tu, Y turned the ears separate sufficiently to allow of the
thupyppe 0t of the drill within the collet, and by tightening the
Proﬁdefi""“f the drill is securely held in place. Collet H is
thepeos - Vith two rectangular projections formed on one end
of the 204 located diametrically opposite each other. The end
Withiy youK is provided witlra corresponding rectangular recess
the gy 2ich one of the projections of the collet is received when
Vice is to be used. 'I‘lhe collet serves to admit of the me-

the d

versal of the drill just one-half of a circle or revolution, and
prevent the endwise movement of the drill in order that the
opposite lips or cutting edges of a drill may be subjected to the
same grinding action, and the same angle of each lip or cutting
edge always secured.

1t will be observed that the collet is adapted and arranged to
have a movement at right angles to the shank in order that dif-
ferent size drills may be firmly seated within the groove, but the
endwise or axial movement of the drill when the latter is being
sharpened or ground, is effectually prevented by the collet. The
operation of the improved device is as follows :—The drill to be
ground or sharpened is insertel in the V-shaped groove, and
through the eye of the clamp, Fig. 2, the cutting end caused to
project the desired distance Y)elow the lower surface of the face
or plate, B. The cutting angle of the entering edge made more
or less acute nccording to the relative radical position of the
edge or lip of the drill relative to the plane of face, B, should
the lip coincide with the bottom of the groove a cutting edge of
90° would be formed, and if placed at right angles to this plane
it would result in securing the most acute cutting angle the de-
vice is capable of procuring. It is, therefore, easy to impart any
desired angle to the cutting edges, as this matter depends solely
on the relative radical position of the edge of the drill to the
plane of the face.

The amount to be ground off and the angle of cutting edge
being determined, the drill is securely fastened in its proper
position by means of the clamp, the nut of which is turned down
snugly against the washer or surface of the shank, The collet is
then slid over the drill and one of its projections entered into
the rectangular recess in the end of the shank, when the thumb-
screw is turned down, and the collet thus firmly secured to the
drill, preventing an axial movement of the same. The fuce, B,
is then applied to an ordinary grindstene, aud the projecting end
of the drill is ground off plane with the under surface of face
The clamp is then released sufficiently to allow the collet and

drill to be withdrawn to release the projection from the recess in |

the shank, when the collet is given a half revolution and the
opposite projection is entered into the recess. The clamp is then
secured in place, and the opposite side of the drill is then ground
off to a plane with face, B. This operation causes the cutting
edges of the drill to be ground to ideutically the same form,
angle, and length, and gives the advantage of a straight entering
edge, which causes the drill to eunter easily, particularly at its
certre or neutral axis. The groove is usually made V-shaped for
receiving the drill, and extends the whole length of the shank,
C, while in other cases, as represented in Fig. 8, for grinding
tapered shank drills, ouly a portion of the shank is (Frovided with
the V.groove. The shauk, C, in this case is provided with a slot
in which the stopper, P, moves for regulating the axial or longi-
tudinal movement of the drill by engaging with the collet, H.
The clamp, G, in this case for holding the drill to the stock, is
acted on by a thumbscrew from the top of the tool, as represented
in Fig. 8. If it is desired to grind or sharpen ordinary drills the
collet may be dispensed with, aund the shank lengthened out to
afford the necessary support for the end of thedrill. Thedevice
may also be used to grind up end drills, in which case the shank
is set at nearly right angles with the face.

A CHANCE FOR INVENTORS.

The Secretary of the Treasury has constituted a board, consist-
ing of Captsin Forbes, manager of the Massachusetts Humane
Society , Cuptain Moore and Lieut. Sgarmw, of the Revenue
Marine Service ; together with Mr. B. C. Sparrow and Captain
Patterson, of the Life Saving Service, to investigate all plans,
devices, aud inventions for the improvement of apparatus for use
at life saving stations, which may appear meritorious and avail-
able, and to examine and test as far as practicable all such as may
be submitted by the general superintendent, and to make detailed
reports of the results of the investigations and tests for his in-
formation. The scope of the board embraces action upen all
devices for the improvement of life saving apparatus intended to
be used at the life saving stations, except wreck ordnance and its
immediate appurtenances, which will be referred to a board com-
posed of experts in gunnery, and two practical surfmen to give
them aid upon points connected with the actual wreck service.
Devices intended to be carried on board ship do not fall within
the scope of the action of the board, as this class of life saving
apparatus is taken cognizance of by the steamboat inspector’s
service. Capt. Forbes has been designated president, and has
been directed to call a meeting of the board as early as practic-
able, as there are already on hand several inventions to be
examined.

|
|
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LATHE CHUCK-PLATES.

LATHE CHEUCK-PLATE. I
The By JosHUA Rosg, M.E.
tany)) °hnck~flate is simply a large face plate (its diameter being,

Y, nearly as large as the full swing of the lathe). It
lhop,':"’hd with whﬁle slots and numerous square holes (as
Clay, in Fig. 1), to receive bolts and other devices employed to

P Work 1o its radial face. Its radisl face should’ be a true
ttagq; ™ indeed should the faces of all face plates and chucks),
ding ut o right angle to the line of centres of the lathe, and
Yan trye, If a face plate is hollow when tested b;
o sdgo placed scroas ita radical face, worl that should be
by being bolted against its face will not be true unless
Y cylindrical ard is fastened centrally on the chuck-plate.
“Xampl Fig 2 represents a chuck-plate hollow across the
A is the chuck-plate shown in section, and B is an arm
8 hole throngh its double eye, C, and one through its hub,
uen“nh’e line of the lathe is denoted by E E, while the
¢ of the hole in D is denoted by F. Now, suppose that
10 D had been bored, and the radial face of D (which is
t:l“ chuck-plate) was turned true with that hole, when
E, the chuck-plate, the centre line of F not being parallel’
and the latter representing the line of travel of the
tool, it is obvious that the hole in C will not be bored
that in D. If the clmck-rlata was rounding instead
¥» & similar error in parallelism would occur, but it
in the ogpo-ite direction, the centre line of D stand-
ted by the detted line, G.
ous, therefore, that the face of the plate should be
tsted by o straight edge, and that the plane of its
at a right angle to the line of centres of the

i

o

A¥ 2154 FS
gf‘gzggi

5
24

7,
est
£5

1

d stan
t is better, however, that whatever amount of' error

be should be in hollowness rather than roundness, for
g reasons :—In Fig. 3is shown a face plate that is
and in Fig, 4 one that is rounding. Both are shown
& traly elyﬁindrical washer, bored true, faced and
r,  °D one gide, and chucked to be turned up true on the

| ond

£

Ef;‘
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£

Y | plate. A hollow chuck-p!

A A are the chucks shown in section, and B are the respective
discs held to the chuck-plates by the plates, C, and bolts, D,
while E represents the lines of centres of the lathe. The face, F,
of the washer in Fig. 8 stands at a rifht angle to E, notwith-
standing the hellownees of the chuck-plate, while the face, F, in
Fig. 4 may stand at an angle, as shown, in which event truing
up the face, G, would leave the washer thinnest at one part of its
circumference and thickest on the dismetrically opposite side.
The truth of the ehucking 4in this case depends on whether the
clamps, C, were screwed lithe bolts with equal force to the face

te will lose this advantage in propor-

tion as the work covers more of one side of the chuck-plate t!
it does of the other, but in un{ event it will chuck more true
than a rounding one. Suppose, for example, that instead of the
discs being chucked concentric to the chuck they were chucked
eccentrically, as shown in Figs. 5 and 6, the chucks being the
ovne as much hollowing as the other is rounding. That shown in
Fig. 5 would stand out of true to an amount greater than is the
chuck in the length of its radius, while that shown in Fig. 6
would be nearer true than is the chuck in the )enqﬂx of its
ength of

-tadius, both amounts being in the proportion of the

the line, A, to the length of the line,
the lathe being E E.

If either of these errors are known to exist, pieces of paper
of sufficient thickness to remedy the error may be placed at
C and D respectively. It is better, however, to true up the
faces of plates so that the surface of the work bolted against it
will be true and stand at a right angle to the line of lathe

centres.

In truing up a face plate, the bearings of the live spindle
should be adjusted so tgat there is no play on them, and the
screw or other device used to prevent end motion to the live
spindle should be properly adjusted.

A bar or rod of iron should also be plaged between the
lsthe ocentres to further steady the live spindle, and. the
square holes or radical slots should have the edges rounded
6r bevelled off as shown in Fig. 7, so that when the tool point
strikes .the sides, A, of the holes or slot, it will leave its cut

, the line of centres of
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gradually and not with a sudden jump or jerk, while, when
it again meets the cut on the side, B, it will take the cut
gradually, and will not meet the sand of the casting, which
would rapidly dull the tool-cutting edge.

The first or roughing cut should be commenced at the circum-
ference of the chuck, and fed towards the centre for the follow-
ing veasons :—Suppose Fig. 8 represents a chuck-plate, the
two tools, A B, taking their respective cuts. The metal being
cut by B will sever more easily from the main body than
will that cut by A, because it is not so well supported by
the metal behind it ; hence less strain under equal depths of cut
is sustained by B than by A, and it will, therefore, not dull so
quickly.

Iu turning up a new chuck-plate it may be necessary to take
off three cuts, in which event the second should also be fed from
the circumference to the centre. In truing up a chuck plate
that has worn out of true, or in taking the finishing cut on a new
one, the straight-edge should first be applied to the face, and if
the latter is found to be rounding. the finishing cut should be
started of the centre and fed to the outside, so that whatever
amount the tool-edge may wear away in traversing across the
face, will tend to strenghten the face, whereas were the cut
started from the perimeter and traversed inwards, the roundness
of the cluck would be increased to the amount of the wear of the
tool. Conversely it is ohvious that if the plate is hollowing, the
cut should be started from the outside and fed inwards.

1f the lathe has a self-acting feed motion, that motion should
be put in gear, and the cut put on by operating it by hand, the
object being to prevent the lathe carriage from moving back
while the cut is proceeding.— English Mechanic.

Piscellaneons,

A Cur10US MODE OF TARING TURTLE.—In the neighbourhood
of Cuba a peculiar method of securing the turtle is pursued by
the natives, advantage being taken of the habits of a species of
remora, or sucking-fish, peculiar to those waters. Three or four
species of remora are known, having collectively a wide range.
The white-tailed remora (Echeneis albicauda, Mitch.) frequents
our North Atlantic coast, and is sometimes taken in Long Island
Sound, wkere it is known as the shark-sucker. The chief pecu-
liarity of all these fish consists in an oval disc on the top of the
head and the adjacent parts of the back, the surface of which is
crossed by transverse cartilaginous plates, arranged somewhat
like the slats of a Venetian blind ; on the middle of the under
surface are hook-like projections, connected by short bands with
the skull and vertebre, and their upper margin is beset with fine
teeth, dccording to De DBlainville, this organ is an anterior
dorsal fin, whose raysare split and expanded horizontally on each
side, instead of standing erect in the usual way. By means of
this apparatus, partly suctorial, partly prehensile by the hooks,
the remora attaches itself to rocks, ships, floating timber, and the
bodies of other fish, especially sharks, which it uses either for
anchorage or for labour-saving transit. The species of remora
inhabiting Cuban waters (called Revé—that is, reversed—by the
Spariards, because its back is usually mistaken for its belly) is
employed by the native fishermen. The boatmenin quest of the
turtle carry several revés in a tub, and when they approach their
game a properly tethered revé is cast off. On perceiving the
turtle the fish quietly attaches itself so firmly that the prize can
be eusily secured. Colcomb states that the fish’s hold is s0 strong
that it will nllow itself to be torn asunder without letting go.
This living fish-hook is held by means of a ring attached to the
remora's tail, and a stout line made of the fibre of palt bark. By
a peeuliar manipulation the fish is induced to let go its hold upon
the turtle, when both have Leen hauled into the boat. The re-

mora is then returned to its tub, to await the discovery of another
turtle.

THE MiLK OF TRE Cow TREE.-— Alexander Humboldt re.
marks that among the many very wonderful natural phenomena
which he had during his extensive travels witnessed, none im-
pressed him in a more remarkuble degree than the sight of a tree
yielding an abundant supply of milk, the properties of which
I seemed to be the same as the milk of a cow. The tree itself

attains a height of from 45 ft. to 60 ft., has long alternate leaves,
and was described by Linden as Brosimum galactodendron. The
milk which flows from any wound made in the trunkis white and
somewhat viscid ; the flavour is very agreeable. Some time ago,
on the occasion of M. Boussinganlt going to South America,

Humboldt requested him to take every opportunity of investigating
this satject. At Marucay the tree was first met with, and 0

more than a month its excellent qualities were daily tested i
connection with coffee and chocolate ; but there was no oF°
portunity for a chemical analysis. Nor does such appear to hav®
occurred till the other day, when, amid the many curious tl\i_ﬂS’
exhibited by the Venezuelan Government at the Parig Exhibitio™
there happened to be several flasks of this milk ; and after a 1on8
period M. Boussingault has been enabled to complete his analys

of this substance, which is unique in the vegetsable world. 5
2 memoir laid before the Academy of France he gives a detaile

analysis, and concludes by stating that this vegetable milk mos"
certainly approaches in its composition to the milk of the co¥:
it contains not only fatty matter, but also sugar, caseine, 80

phosphates. But the relative proportion of these substances 18
greatly in favour of the vegetable milk, and brings it up to the
richness of cream, the amount of butter in cream being about the i
same proportion as the peculiar waxy material found in the
vegetable milk, a fact that will readily account for its gred
nutritive powers.

A remarkable accident happened a few weeks ago at PEcol®
Normale to M, Zédé, who was studying the properties of a co”
position formed of equal parts of gun-cotton and nitrate of 8%
monia. This was inflamed in a bronze tube of 6mm. interns!
diameter, and expanded without detonation. Thirty experiment®
had been made, and M. Zédé then reducsd the size of the tube 1
5mm. When he tried the experiment anew under these cond?
tions a frightful explosion occurred. The tube was shattere
into 60 pieces, some of which passed through the roof of the
laboratory and penetrated about 4 ctr. into a brick wall. The
operator had one of his legs broken. )

This accident is engaging the attention of the French Commi*
sion des Poudres et Saljétres. M. Saint Claire Deville, in !b”
Academy, pointed out that the fact belonged to a category 1%
cluding already several others, and he recalled an observatio?
by Prof. Abel. About 02 gr. of chloride of nitrogen is place
in a watch-glass, and exploded with a piece of phosphorus ; b
noise is tremendous, but the explosion has little or no shattel‘“;g
effect. Now repeat the same experiment, after having breath
on-the chloride so as to deposit a thin envelope of moisture (whi¢
cannot be more than a thousandth of a mm. thick). In this c8s®
the explosion is less noisy, but the effects are quite diﬁ'rr?ng'
Not only is the glass pulverised, but the table supporting it i
perforated.

Two deaths, under peculiar and painful circumstances, are re
corded in a receut number of Les Mondes. One was that of #
farmer of Landas, who took a foolish bet that he would swallo¥
his pipe, the stem of which was 10 centimetres. He did so, then
returned it intact ; but he died ten hours afterwards. The othef
case is that of a young man who was leaviug Paris for Lyons v
visit his family, whom he had not seen for long. At the statiot
before entering a cairiage, he wished to smoke a cigarette, and It
the match by scratching the phosphorus with his ﬁnger-n’!]'
Some of the incandescent phosphorus penetrated under the nal*
producing a burn, to which he gave no heed. In an hour, ho‘”‘i
ever, the pain was intolerable ; finger, hand, and forearm swelle
and inflamed. He got out and went to a doctor, who said immé
diate amputation of the forearm was absolutely neeessary.
man wished to wait a while, and telegraphed for his father, whor
however, arrived too late. The purnlent disorder reached the
shoulder, and operation was now impossible. Death ensued
twenty-eight hours.

——————

BONE AND MUSCLE.

Liebig has shown that oatmeal is almost as nutritions a8 ths
very best Euglish beef, and that it is richer than wheaten bre®
in the elements thut go to form bone and muscle. Prof. Forb’”é
of Edinburgh, during some 20 years, meaeured the breadth &f
height, and tested the strength of both the arms and loins Of,‘he
students in the wniversity—a very numeroux class, and of variov?
nationalities, drawn to Edinburgh by the fame of his tenchif¥;
He found that in height, breadth of ~hest and shoulders, ‘“f
strength of arms and loins, the Belgians were at the hottot® “e
the list ; a little above them the French ; very much higher th
English ; and the highest of all the Scotch and Scotch-Irish, from
Ulster, who, like the natives of Scotland, are fed in their st
years with at least one meal a duy of good oatmeal porridge.
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ELECTRIC BREVITIES.

D . . )
is e VI810N oF THE ELECTRIC LigaT.—The mode in which this

e . . e
eac *l‘f‘ed is by parting a large wire into numerous branches,
cejvi.  *Bech of the same length and conducting power, and re-

f“l‘th:g fm ?'1.\1131 proportion of the current. Th. \)I‘H]h:he.s are
regul sub-divided, and the supply of the lateral stems similarly
e In practice, Mr. Edison will make use of two large
achip of copper, one for the nut!low of the curreut from the
at the ;’“' the other for its return.  The mains will not be united
intg “&c(ll)tﬂ ends. The positive wires will throw out a branch
rancl, ! building it passes which takes the electric light.  This
ci'cllit will return to the negative main, thus complvtmg'the
3% umb tis expected that the current can thus be sub-divided
defu o et of times. The mains are to be supplied with a
b n?a of electricity, if the cxpression may le allowed, generated
ang | 8hetic machines, built for quantity and not for iutensity,
shar, olfs expected that each building will receive its proportional
Mtentedﬂm curreat. A sub-division of the current has bren
Napine by which the llgh.ts are placed in branch cirveuits,
nuy, 8 across from the positive to the negative conductor ; any

ber whi p .
Kov, ich the’ machine will support may be used and
thed by sywitches.

0 wip
m ey

A y
disoo}inw DETECTIVE. —A gentleman living near Calentta has
Migeg t"ed & new practical use for the microphone, which pro-
some 4. Tender it useful in the detection of crime.  Having for

egy u‘]’:\e.misSed oil from his godown, he fixed up a microphone
Bter ¢}, (i’“ cans, varrying the wire up-stairs to his bedroom, and
Tegyjp ¢ qi0use had heen closed for the night, sat up to awnit the
of bot‘t] ® was not long waiting before he heard the clinking
froy . % lollowed by the gurgling sound of liyuid being poured
beam“’fe receptacle to another. Hastening down he caught his
Cony, % flagrante delicto, filling small bottles with o1l for easy
N uce from the premises.
Suit:x';): OF THE ELECTRIC LicHr.—By the combination of the
t“"&tioc ¢iieals during the manufucmre'nf the carbons, or by
The a 1 aft{‘rward, almost any colored tint may be obtained.
8raiy g i‘"‘*l violet rays are neutralized by the addition of a few
ting likn tach carbon of chloride of sodium, producing a yellow
ang ;o ¢ the sunlight. Magnesia produces a very white light,
the o well adapted to photography. A mixture of arsenic, on

v"'im;ls trary, produces a light almost devoid of chemical effect.
bined a Droto-salts and sulphates of the metals may be so com-

8 10 produce almost any desired color.

Tg
{‘&ctuf ELEchC Licur PouTt Outr.—Several American

manu-
\ 18 Who had introduced the electric light into their works,
l'&ht !thdrawn it, owing to the intermittent character of the
Work, %ed, thus injuriously affecting the optic nerves ol the
ot yoe Interfering with a steady gaze. This intermission is

Beneratireque"tly due to the engine employed for working the
hot e“g machine being employed for other operations, and is
Cessary feature of electric lighting.

0w . . .
Y ncan%ms“ s Ligat 18 ProDUCED.—The light is produced

1
l’Ythe o ¢scence, The conductor, which is made incandeseent
shy ectrical current passing through it, is a small, curionsly

iﬁdiﬁmappa}‘uus, consisting of a high alloy of platinum and

A. Bnﬂie'i Which can not be melted under 5,000 degrees Fahrenheit.

Rive 5 lie“t quantity of this metal is plieed i each burner to
h

] t qual ti’) that of a gas j!’l.

B0y
nt.ig;::’oh 8 CLamM 1o AN EN6LIsu PATENT SECURED. — The
F{disox.'s ollnfmsxioners of Patents have decided favorably on Mr.
dlllg ¢ a1m to a patent for his moile of producing, sub-divi-
» &ngd § . . ..
Istributing the electric light.

et O ——

1
the WBEBOU*“D SHEAVES AND THE MILLERs.—The millers of
g of w?m Smtes of America have set themselves against the
Wirg xetsl-re' inding reaping machines on the ground that the
& 1to the flour and offal, and injures the milling machiu-

\‘:la ¢ Minnesota millers have agreed not to buy wheat that
gl 0uAd with wire, except at a rednction of 10 cents per
Mith 8 nearly all the self-binding reapers of America bind
the fa or 18 proposed action of the millers is a serious one for
;‘:mn mm’ and for the makers of the American sheaf-binding

Ve powe“‘-"l\mes, 1t is d.ubtful, however, whethier they will
;ul‘“terru T to carry itjnto etfect, No string-binder has yet heen
hreq . - UPledly succeusful in ordinary field use, though two or

l‘ motﬁ:rh‘;i?:t.the public, and will probably be perfected
—~—

——

To Cast Brass Souip.—The metal should not be run any
hotter than is necessary to insure sharp casting. The most pro-
bable cau-e of the honey-combings of castings is that the air can
not get out of the way; and there ought to be proper vents
made for it from the highest parts of the mold ; the metal should
be run in near or at ths bottom of the mold. If about one
pound of lead be ad-led to every 16 pounds of old brass, when
just at the melting point, solid gool brasses will be the result.
In melting old brass, the zine, or lead, contained in it (when
fluid) oxidizes freely, consequently the proportions of the metals
are altered, and require an addition similar to the above. It the
brass has not been recast, a little less lead will do, but if recast
several times, it may take the full quantity.

M eclhuaics.,

Curiots Facrs apouT Irox.—Colonel Cizen, in a recent
article on the subject, says: During his sojourn in the arm
manufactories of St. Etienne and Tulle, at the central depot of
artillery, and at the manufictory of Chatellerault, he was able
to make impnrtant researches on iron. The fracture of iron may
be uervous, in grains more or less fine, or in facets sometimes
having a surface of several square millimeters ; often it presents
a mixture of these three features.  Thus it is impossible to judge
of the quality of au iron before breaking it; and it is on this
acrount that in arm maunufactories they break a certain number
of bars with which they make a certain number of picces for
which they are intended, and which are afterwards broken to
ascertain their resistince—that is, the goodness of the iron,
which, moreover, is still rendered brittle in presence of phos-
phorus, arsenic, or sulphur. The Dbest irons are the nervous,
then those of fine grain and with facets. On railways it has
been proved that rails placed in the direction of the magnetic
meridian ave affected quite differently from rails placed at right
angles to this direction 5 the former oxidize and do not become
brittle.  In intermediate directions the yails participate more or
less in the qualities of those which are placed in the two extremne
directions.  What becomes of the iron which is now so plenti-
fully used in the construction of buildings—girders, among
others ?

APPARATUS FOR FEEDING BoiLERs.—Signor Chiazzari, of the
Alta 1talia Railway, has recently described a new apparatus for
feeding the boilers of locomotives and other non-condensing
engines with water heated to within a few degrees of the boiling
potnt. The apparatus consists in bringing the feed.water in a
tinely divided spray into contact with a yportion of the exhaust
steam during its passage through the feed pump, and of an
automatic arrangement for shutting off the supply from the tender
the monment the regulator is closed, thus preventing the admission
of cold water to the boiler. Mechanically the pump appears to
be snccessful, as it has worked without trouble since January,
1876. Economically it seems also to have answered, for the
saving in fuel, in a trial of four months, is said to have been
very large.

Erretric CAR SIGNAL.-~A trial will soon be made of a new
signal recently patented by Mr. 1. A. Sherman and Mr. C. E.
Mees, of Louisville, Ky. The first named gentlemn is au
aveomplished electrician, and conuected with the Louisville anil
Nushville Railroad.  The invention consists in combining «
signal devies upon the locomotive with two conducting wires
extending through the cars of the train, and terminating at the
end of each car in adjacent contact jlates, forming seits, together
with a flexible cable having two insulated wires terminating in
metal plates separated by a solt rubber block, to continue the
circnit, but permitting it to be broken when the cars separate,
an i transmit a signal to that effect to the engineer. It can be
applied to freight as well as passenger cars. The cost will be
something more than that of the system now generally in use.
—Nut, Car-Builder.

CeMENT FOR FIXING METAL LETTERS ON GLASS.—Copal var-
nish, 15 parts ; drying oil, 5 parts; turpentine, 3 parts ; oil of
turprutine, 2 parts ; liquified marine glue, 5 parts. Melt in a
water bath, and add 10 parts dry slacked lime.

A ~New clay mosaic is being brought out, the ndvautagés
claimed for which are that one setting is sufficient for one
hundred copies, the cost beinyg compuratively small. Tt is said
to wear well,

Tur Blectric Light Company of Baltimors, Md., has been

formed, with a capital of $300,000, to produce light, heat and
power by electricity.

185
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: o ( parallel. If the wheels are circular the motion is regulsfs
@lathinz Coustruction & ﬂrawiug. and it is irregular in the case of elliptic and lobed wh
(From Collin’s Elemenlary Science Series.) We shall only consider the former kind, and confine 0!

Continued from page 127. selves to the simplest form of spur wheels, those havif2

(Continied Jrom page 121.) teeth projecting from the rim and parallel to the &Klﬁa

As our space would not admit of the continuation of this work the Whee!. By i ving proper diameters to th.e wheel‘s i
in May number, we give this month 2 extra pages. The plates| 102y Obtain any required number of revolutions, wi
we canaot furnish until near the completion of the work, which/ certain limits, for each shaft respectively.

will be completed before the en1 of the year. '47. In figs. 99, 100, Plate IX., A and B are the
The value of this work cannot be too much appreciated by

. & . 7| centres of two shafts, which are required to be conn
{l‘:::%o g:ag.mxsts. They are actually getting a work for nothing by spur wheels, so that B shall make two revolutions ¥
one of A. Required the diameters of the wheels. Frof
43. We will now define the term pitch, so that it shall ﬁglm :;;ng If)ne f:b’ I;lak&nazzn aggleooftzbzugioiv;
be independent of the number of threads in the screw, Join B pon 1v se ° ; € 8 w i8]
hich we consider to be the clearest manner of express| oin B, and from ¢ draw cC, para'llel to ]'36,. cu o :
ing it. In all cdses either the screw or the nut is fixed AB in C, then AC, BC are the required semi-diatne by
d prevented from moving lengthwise (in direction of 0. Tadii. 'We could have.found C by dividing AB
o al:: of th oving hall ider the nut to -be trial, as the division is a simple one; but the Pl
he m;s. 2 screw)}; e 8 " ml}:;bfe for the defini.| 8dopted can be applied whatever be the ratio of h°
ion R’;gml;ﬁ’i’;f :.secr:::gis T}i’: éiss‘:;lance moved through diameters of the wheels, and is therefore a general Sot:
by the nut during one revolution of the screw. To find }:)(l)l]:;wé ;l‘he Wwheel A we shall term the driver and B
the size or thickness of the thread for square-threaded ‘ .. . . . g
screws, divide the pitch by twice the number of threads . Thel ait of Fore motion to & piece is termed ;v
in the screw, and the quotient will be the required size. lt’l;m. t ?’t*o recelving motion from & piece is
¥n fig. 96, ab = the pitch, and therefore the thickness ofl/* 1 w”ﬁ‘l it. b . 1s to b
the thread = 1 ab. 1 this example we have considered ‘the wheels o
4 3 < ioht or left-handed. according to the| 00Phless, and to be rolling together without sliding "
direct.;iobnc rgvsv};ﬁ?cfxlgthe orx;ute n;oves? va}?:n thle gscrew is that for each inch or fraction of an inch of the cmlllmfe
turned round in the direction of the hands of & watch, zr;c:hzf t}.m whfiegenAoepa;‘;fs.mﬂgmthzﬁ);?tBC, an equ:ille :; me
the nut moves in the direction ba, figs. 92, 94, 96, from point. The two shafts rotate in oppositepduectﬂ'ss o8 jons; tho
%ﬁiﬁ}kqf&?:;f?w is therefore right-handed ; gnd left- if A turns in the direction of the hands of a watch, B %%,
A. left-handed square-threaded screw, 2}” diameter,. }” tur;x. in the OPPungte dlreg;t:ln. . t:l';Vh eel;: uf:ed to tran®
pitch, is shown in figs. 97, 98, drawn to a scale of . ;no_tlon ?re ‘;5 yxli)mtlvll with teet ‘ ensut:a forol
Fig. 98 shows a common approximation to the true form| tallln y (:11 dnll)z “l’)n an od o “”:““;‘“‘?31 2001;‘11;9' r heols
f the thread. If the screw be turned round in the Tl:mcp ] CBEtalgmco:}:'emgnty mth .tchess.wk‘ ol
direction indicated by the arrows, the nut will move inf +2€ circies LD, » LOen become the pric c"cf 5
the direction ab, from right o left. the wheels, which are situated near the middle oheelﬂ'
Screws are considered to be right-handed single thread,| 1ength of the teeth. See Ch. IX. on the Teeth of W. 10
unless otherwise stated. ITeft-handed screws are only] 48. The diameters of wheels are generally ref A
used in special cases. their pitch circles; thus we speak of the dmn;,etﬂ? ‘
45. For square-threaded screws there is mo strict the pitch circle of a wheel of, say, 30 tecth, 1" ¢ (o0¥
standard for the number of threads per inch of length Figs. 101, 102 represent a pair of wheels in th"MB- 18
according to the diameter of the screw, as there is for the|SOWIng the form of the teeth), A has 24, and o
V-threaded screw. In some establishments the rule is, for| éeth, " pitch. . The pitch is the distance, met::’ o
the same diameter of screw, to allow the number of threads|l0ng the pitch circle, from the centre of one tooth 0 o6
per inch to be one-half that of the V-threaded screw. z::]’;e edOft tfe next t?":i]:e toIn ﬁ‘gl dl(:‘,ia:;he do;t:dd b e
i v wi followi ble :— epresen P mar] ”
This rule agrees very nearly with the following table bottom of the teeth. A ina plate wheel, the boss

|marked a; ¢ is the plate, and d the rim of the Wh
TABLE IIL Tge wheel B }s solid, having projecting pieces, ¢, on €8
- (; vo.or! |Bide, termed facings. The figures are drawn to &
Betew, Tﬁé;gn Di. of i s  Dia. of "T}Jgea?{. Dia. of Thh:éydta of 1. To draw the wheels it i3 necessary to know ¥
per in. " perin. | T | per in, ~[P*™ | |distance AB and the diameter of one of the whe® oF
i | 10 A . 5 ) 9 from which we can readily obtain the diameter of o
A1 10 *5} 7 ! 3| 4. l% 22 other, or the diameters of both wheels. We will 1" F
3 9 2 6 13 | 383 2 o} the problem as follows :— o off
. A 8 | 1 6 | 13 | 3 2t | 2§ 49, Given the number of teeth and the pitch of a pail .k
‘2' ; }i% _ g I %% gﬁ gi g Ispur wheels, and the kind of wheels (solid, plate, or w} 4
! § ‘ 4 arms), to make a drawing of them in outline. v

= (drawn the common centre line AB, fix upon A or B {
46. Ix this chapter ‘we shall consider some of the|ome centre; now find the diameter of each pitch °clrnciu ]
kinds of wheels used as connecting pieces between shafts (Which may be done as follows:—The diameter of & |
for the direct transmission of motion, bears a constant ratio to its circumference, the ratio,

Bpur Wheels are used for the purpose of transmitting|l : 3-1416, or 1: 3} nearly, that is to say, the circust®
otion from one shaft to another when the shafts are

* Principles of Mechanism, by Prof, Willis.

e —
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18

° 18 3:1416 times the diameter; therefore, knowing
4. umber of teeth and the pitch, we can easily find the
oS of the pitch circles. The number 3-1416 i
e Y denoted by the Greek letter ». Using deci
" culations we have §”=-75"; therefore the cird
§5.;r§n06 of A =-75"x24; and the diameter = ¥ X1t
or 4 52" or 53" nearly ; the diameter of B =" %1 =4-29"
fl'oxnr(l; Dearly.  From A set of AC = } of 5", and|
taken, ark off CB=4 of 4" (these dimensions being|
A anda%Ordmg to the scale of the drawing). From
d‘e“cl'ibeB 88 centres with radius AC, BC, respectively,
AB 4 the pitch circles PC. From C mark off along|
® top and bottom of the teeth of each wheel,
" the top ¥, and the bottom ¥, of the pitch ;
these points describe the circles t, b, for each|
ickn, hi{ remaining dimensions for A are as follow :—
holg . 8 Of rim d §; diameter of boss 2}", diameter of

|
oy,

Hlleelgh T

hage boss for shaft 1}"; key for shaft (5" square, fixed|
"1§"; width

|

!

)

i
{
1Ch
I

|
|

ulri‘l,nhw heel and half in shaft ; width of teeth f

tiong o PSS 275 and thickness of plate §". These dimen-
tha)] :r? Usually given in terms of the pitch, to which we
‘eetioxf er later on. In fig. 102 half of each wheel is in|

ﬁ:ngwe will give a formula which connects the three|
di&meter)quantitieﬁs (the pitch, number of teeth, and|
ID the g;. of the pitch circle. Let P stand for the pitch,
lteety, P Meter of the pitch circle, and N the number of|
» 2and D being given in inches and parts of an inch;—
thenP x N=D xw - (1);

Tay be put in the forms—
N= - (2), - (3).

Uy, P

thi;-de ul:nOW any two of the quantities N, P, or D, the
“‘%‘iimday ‘be found. Equation (3) is the form most
ot . Bevel Wheels.—If the shafts to be connected are
Uaeq 4, el, but lie in the same plane, bevel wheels are
Provig ‘onnect them. They consist of frusta of cones
°°nsid:d With teeth on the conical surface. We shall
Whey, tll;them in the first instance as toothless. First,
1 ooy, ® shafts ate at- right angles:—Let it be required|
1104 |19t the axes A and B (aa, a'd/, b6, b'%), figs. 103,

tﬁ'f;lug Means of bevel wheels, go that A shall make ¢

Which

p=E¥_
n

T

b any convenient length D1 as a unit o

i

=

W
n;’lg)to one of B. Upon 4%, fig. 103, set off fro:%

the axes A and B (aa, bb, a'a’, b'') are inclined at an
angle of 60°, and when produced meet in a point D.
It is required to connect the axes so that B shall make
three revolutions to two of A, the greatest diameter o

the wheel on A to be equal to ¢f’, fig. 106. Draw the
axes bD, Da to contain an angle of 60°%- Upqn Da set
off D2 = 2 units of length (D1), and upon Db set offf
D3 =3 of the same units. Upon D3, D2, describe a
parallelogram D2C3, draw the diagonal DC, which is
the line of contact. Draw fIf parallel to aa, meeting
DC in f, through f draw feg, fhk perpendicular to aa, bl,
respectively, making eg =¢f and Ak=Af. Join D%, Dy,

then Df%, Dfg are two cones which are the pitch surfaces

of the required wheels, as in the last example; frusta of
these cones are used for the wheels. The same equations
are applicable for bevel wheels as those given for spur
wheels in Art. 50, page 43.

53. We will now take an example, applying it to the
case of equal bevel wheels with axes at right angles,
called mitre wheels. Fig. 107 is an elevation, and fig. 108
a plan, of a pair of mitre wheels in gear of 24 teeth, 17
pitch ; the diameter of pitch circle = 7-636”, or 7§" nearly.
Draw the centre lines aa, a'a’, bb, b'6’, and the pitch circles
kf, fg in plan and elevation, join Cf, Cg, Ck, fig. 108,
From f draw fe perpendicular to Cf, meeting the axis aa
in e, and join eg ; then eg is perpendicular to Cg. Draw
similar lines from f and % for the other wheel. From
along Ife set off the top ¢ and bottom p of the teeth of
each wheel, as shown at g; from each of these points
draw lines to C. Upon fC or gC mark off gm, equal
the width of the teeth, making both wheels similar. The
construction lines show how to complete the drawing.
The teeth of bevel wheels are made of the same size as
the teeth of spur wheels of the same pitch at tgp, fig. 108,
but as they radiate to a common centre C, they decrease
in size the nearer they are to that centre. The follow-
ing dimensions may be added :—Diameter of hole for
shaft 13"; diameter of boss 2§’; width through boss 23";
width of teeth gm 21"; and the key %" square. The
other proportions of the teeth are to be taken from one
of the sets of dimensions given in Art. 66, page 51.

'We shall treat bevel wheels more fully in the Advanced
Work of this Series,

54. TuE connection between shafts by means of pulleys
and bands for the transmission of motion.

Pulleys and Bands.—In the previous chapter we con-

sidered how motion could be transmitted by wheelwork ;
we shall now refer to a more simple and less expensive
means of obtaining similar results; it is one, however,
which can only be applied in cases where the motion
transmitted may vary in extreme cases without causing
serious inconvenience, as for instance, when one shaf
turns round a fraction of a revolution more or less than
the other. However, there are cases where pulleys and

|
|

[ -4

to two 8nd upon a'¢/, from D, a distance D2 equall
deseﬁbe(’f the same units of .length.‘ * Upén DI, D2,
DQ_ thelrectangle DIC2, and draw the diagonal
| Whee} t ¢f" be the greatest radins of the driving|
f ,h W ff parallel to a'a’, meeting DC in f.
) S draw lines parallel to ¢'a’ and b'd’; make
» 30d 1k < 1f; then gf and &f will be the required

Vill b dmmel‘,ers of the wheels. Join Dk, Dy (kD
Ving .a. Straight line), then Dfy, Df%k are two cone
the AXeg Common vertex D, which, being centred upo:
t the and B (a'a’, 1'6), will revolve in contact s

3

£

8Xi3 A shall make two revolutions while th
‘.;}akes one. The line Df is the line of contact.

cones are used for the wheels, as shown in th
1g. 103 is an elevation, fig. 104 a plan, of th

HE

£

]
2,
heolq
ey
~

(=
&

We
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-

Will now extend the case to include beve
Se axes are not at right angles; but, as in the

» lying in the same plane. In figs. 105, 106,

2oy

i
i

lbands cannot be used for other reasons, but these refe '
ore especially to the transmission of motion between
hafts in machines where the space is limited, and wheref
direct connection is essential. The arrangement undery
nsideration has many advantages over that of connec
ion by wheelwork ; one is that the shafts may be any|
istance apart within reasonable limits; and a second is,
hat any variation of the distance between the shafts does
ot alter their rate of motion, as the band can be adjusted
suit the change, and the pulleys can be made of &
lative diameter, so as to produce the required numbe
of revolutions per minute of each shaft independent off
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WUseful Beceipts.

IMITATION CARVED IVORY.—A correspondent in the English
Mechunic says—** Ornaments for the parlour,” &c., may pos-

- of being ¢ smudged.” R
i a very simiple plan, merely executing the pastel upon a thick b¥

sibly find interesting and profitable amusement in the construc- :

tion of articles in imitation carved ivory. 1 will endeavour to
explain the modus operandi. In the first place we must have
somcething to ornament—a work box, card case, a tea-caddy, or
what-no.. If the article is of mahogany, rosewood, or wainut,
polished, we can only lay our ““carvings” on it without
disturbing the polish ; but if common wood, or without polish,
it must be coloured white, or ebonized. If, for instance, then,
our work box is not made of white wood, we must take }
oz. of isinglass, and boil it gently in half-pint of water till dis-
solved ; then straiu and add flake-white, finely powdered, till it
is as thick as cream. Give the box three or four coats of this
solution, letting each dry before the other is laid on ; then
smouth it with a bit of damp rag. When the composition
is dry, we can put on imitation ivory figures, which are to be
made as follows :—Boil § Ib. of best rice in one quart of water,
till the grains are soft enough to bruise into a paste ; when cold
mix it with starch powder till it becomes as stiff as dough ; roll
it out about as thick as a shilling, Cut it into pieces ahout two
inches rquare, and let it dry before a moderate fire. When
required for use, gt a course cloth, make it thoroughly wet, then
squecze out the water, and put on a largs dish four times
double s place the rice cakes in rows between this cloth, and
when sufficiently soft to knead into the consistence of new
bread, make it into a small lump ; if too wet, mix with it
wore starch-powder, but it must be sufficiently kneaded to lose
a.l uppearance of this powder before you take the cast. The
moulds are gutta-percha, about 4 in. thick ; cut it into pieces of 2
in. square, and soften it in hot water; then obtain, if possible,
some speciuen of real carved ivory or other suitable work, cameo-
licads, ¢. g, and take off the impression on pieces of gutta-percha,
by pressing it carefully upon the carving till a deep impression
is iuken.  When the moulds are quite dry and hard, and paste
in a proper state, with a small camel-hair brush touch lightly
with oil the inside of the moulds, and then press the rice paste
into them. If the impression is quite correct on removing it,
take a chin, sharp, small knife, and cut the paste smoothly, just
o a3 to leave all the impression perfect ; then, with a skarp-
pointed pen-knife, turn all the rough edyues, and with a solution
of isinglass and acetic acid, or lignid glue, place the figures on
the hox in large or small pieces, just as your own taste directs.
The figures adhere better if put on before they are quite dry.
Suwcties, from frequent kneading, the paste gets discoloured ;
these pieecs should be set aside and used separately, as they can
be puinted in water-colours to imitate tortoise-shell or carved
oak ; this should be done after being stuck to the hox. Having
vompleted the work, finish by varnishing it very carefully with
ivory varnish, which should be almost colourless ; paper varnish
or the best ¢ white hard’’ will answer very well. This design
50 neurly resembles carved ivory, that it has been mistaken for 1t
when nicely done ; and it is very strong if carefully cemented,
and looks well for boxes, card-cases, &e., either as ivory or tor-
toise-shell.  Instead of viling the mould a pleasing effect can be
produced by asing powdered French chalk (steatite) or black-
lead, as the lubricating medium between the paste and 1h-
sutta-percha.  The objects when cast may be readily dyed with
liquil colours, such as the aniline dyes. The  carvings ** must
be thoroughly dried before the varnish is laid on, so the work
must be put away in some place fres from dust, till it can be com-
pleted. —Quinton.

To Fix DrAwINGs.—The first methods tor fixing werks of
art executed in chalks, charcoal, and cther substances in danger
of destruction from the slightest touch, date from very far back,
and in some cases are periectly successful. Sometimes the draw-
ing i~ rapidly dipped into @ hath of some glutinous liguid, and
somctimes the liquid itself is applied with a brush. This, how-
ever, cannot he doue with chalk or charcoal drawings. A very
thiv and trunsparent sheet of bibulous paper 1s laid on the draw-
ing, and the brush is then passed over the proteciing sheet ; the
glutiwons liquid penetrates to the drawing, and the wished-for
effect is produced. In the case of chalk drawings (pastels), how-
ever, this process has the inconvenience that certain tints, on
beiuy wettrd, change their thue, and do not veturn to their former
state on diying. This circumstance led to some experiments
with a view to find a better fixing fluid, and after many trials it
was found that the psilicates of potash and soda answered very

well, but with the drawback that during the application the
colours were likely to be disturbed so as to give the appearan¢
At length, however, this was obviate

unsized paper, such asis used in copper-plate printing, and a_m"'
wards applying the fixing liquid to the back ; it is thus quickl!
absorbed, without causing any disturbance of colours on the oth®
side. To this must be added that none but mineral colou™
should be used, these being the only ones that can combine %1
the silicates, which have no action on vegetable colours. Thes®
rules being observed, the picture will not ouly resist damnp, b®
will even resist washing with water. Acid vapours have no e 1
upon it, and it will become almost incombustible. For penc!
drawings a thin solution of isinglass answers tlie purpose. i
should be allowed t5 run over the drawing, or be very cnre{“lz
applied with a soft camel’s hair peucil. For chalk dra\vlﬁg_
make a thin solution of size, put it into a flat dish, pass the dra¥
ing from one side to the other under the liyuid, taking care t"n
the liquid comes in contact with every part of it. The frlc?loib
of camel’s hair pencil would injure the drawing. When it
completely wetted, fasten it to the edge of the table or to a stridf
by means of two or three pins, until dry. Crayon or chal‘c";"
drawings would be spoiled by this process, and for fixing the
the paper should be washed over with a solution of size in ! .
first instance. When quite dry the surface is in a good state ff
making the drawing, alter which it should be inverted and he
horizontally over steam. The stein melts size, which ahsor
the charcoal or erayon, and when it has again become dry tes
drawing is fixed. This process may be repeated several tl"’_h
during the progress of a drawing, the effect being increased €8¢
time.

IMITaATION IvORY CARVINGS.——*“Quinton,” whose accoul\t".t
this process we have already quoted, further says :—¢¢ The q““t“e
tity of starch powder varies with the quality of the rice p 5]
but certainly half a pound onght to be sufficient for half a PO“';f
of rice. Boil the latter thoroughly, by which time the quart?
water will be considerably reduced, but if the paste is too thin ?
will. be a guide to boil longer till the water is still furt ':
reduced. A little boiled sago may be added when the pa8
is found to be too thin. Like everything else, the art requ!
practice before you become proficient in it. lsinglass size M2
also be used, and mnuy other things which 1 did not thif
it necessary to mention in these columns. As to eboniz!”
wood the receipt has been given before ; but here is a met 1
that I use with success. Take a pint of water that has b“u
boiled ; put in a handful of logwood chips, and simmer till yl;,i’
have a strong decoction—about a quarter of & pint. Apply ! of
liquor hot to the wood to be stained, about two or three m(‘llr]
according to the nature of the wood, letting each coat he
thoroughly. Add about half a pint of boiled water to t'ls
remainder of the solution, and place in it some rusty ““l.l,
or some sulphate of iron, and a couple of bruised nut-galls ; bo;)a
and apply two or three coats hot. This solution should.n,
black, so the right quantities are earily ascertained. The stal
should be prepared in a glazed pipkin, and be applied W‘qt
a sponge or clean brush; but each coat of both liquids mrlk
thoroughly dry before putting on another, going over the WO 0
also with a very fine glass-paper. When the stain has becoﬂ’
dry, get some French polish and add sufficient thumb-blue (‘n_
oilshop) to slightly colour the polish ; apply in the usuil m8”,
ner, doing the work in a dry and warm room. This method P™%
duces an appearance equal to that of ebony. Beware of grel”"

IMITATING ROBEWO0OD.—1. A transparent liquid ros‘—’P!“kl’
used in imitating rosewood, consists in mixing } Ib. potash '“o.
gallon hot water, and } 1b. red sanders wood is added theret®’
when the colour of the wood is extracted, 24 1bs. gum shellac 2
added and dissolved over a quick fire. The mixture i8 ‘he
ready to be used on a groundwork made with logwood st"";'ed'
2. Boil % lb. logwood in 3 pints water till it is of a very dark ol
and add § oz. salts of tartar. While boiling hot, stain the weell
with two or three coats, taking care that it is nearly dry b““'f
each ; then with a stiff flat biush, such as is used by painters of
graining, form streaks with black stain. This imitation will o
nearly equal the appearance of dark rosewood.—8. Stain Wi
black stain, and when dry, with a brush as above dipped 1B
brightening liquid, form red veins in imitation of the gl"“"f,,
rosewood. A handy brush for the purpose may he wade ot f’n
flat brush, such as is used for varnishing; cut the sharp po! 10
off, and make the edges irregular by cutting out a fow hairs,
aud there, and you will have a tool which will actually im!
the grain.
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Ileith‘llsoluble in hot and cold water, but even in steam, while

CEMENT.—A very valuable cement has been dis-
Mr. A. C. Fox, of which details are published in
lytechnisches Journal. It consists of a chromium
and isinglass, and forms a solid cement which is not

”'Epa: acids or alkalies have any action upon it. The chromium
tact unt}‘)n and the isinglass or gelatine do not come into con-
adhm' the moment the cement is desired, and when applied
€8peci leswe envelopes, for which the author holds it to be
ally adapted, the one material is put on the envelope

Uy the flap (and therefore not touched by the tongue),
e isinglass, dissolved in acetic acid, is applied under the

ﬁ‘hile th
D) R .
lcipd- in we chromium is made by dissolving erystallised chromic

ater. You take:—
Grammes.
Crystallised chromic acid................ 2.5
ater..........e0. . PP 15
AMMONIR .. ovv o iieeiieeiieeerianes 15

To th;
uﬁl}"’ solution about ten drops of sulphuric acid are added, and
irty grammes of sulphate of ammonia, and four
‘Ppli;:[es of fine white paper. 1n the case of envelopes, this is
Yebar to that portion lying uuder the flap, while a solution
aci, ed by dissolving isinglass in dilute acetic acid (one part
The ]0 Seven parts water) is applied to the flap of the envelope.
chromaitter 14 moistened, and then is pressed down upon the
saig ¢ Preparation, when the two unite, forming, as we have

1,s-a ﬁr}!{ and insoluble cement. In the case of mounting

ap ]e-Vlslte or other photographs, it would perhaps be wisest
of a]P ¥ the chromic preparation uniformly to the mounts first
for lls; and permit these to dry, when they would be ready

fa(:e; any moment. The print would then merely have to
to the ®ith the solution of isinglass and acetic acid, and pressed
cemehtm°“ﬂ§- We have ourselves no practical experience of the

» but it would be well worthy of trial by photographers.

1 .
[i! .il"TM'KON INLAYING.—Suppose I want an oak panel with a

J .
Thif'! laid with waluut. 1 grain the panel wholly in oil.
Braip l:h Dot a bad ground for waluut. When the oak is dry_. 1
the g & whole of the panel in distemper. 1 have a paper with
i'lace itgn drawn thereon, the back of which I rub with whiting,

they, On the panel, and with a pointed stick trace the design.
degi,. “1th a brush and quick varnish trace the whole of th?
Temgy. en the varnish is dry, with a sponge and water
'l‘hnil:v?f the distemper, where t{e varnish has not touched.
of i,h;‘ Well executed, presents a most beautiful imitation
S, B ll7d Wwood. Marbles are executed in a similar manner.—
daanl?ioﬁfENE DancERs.—A correspondent mentions a source of
g"’lemum using kerosene lamps which seems to have been
LI ¥ overlooked, namely, the habit of allowing lamps to
they bne'"’ hot stoves, on mantelpieces, and in other places where

Dfre, “come heated sufficiently to convert the oil into gas. Not
Stoye w.e“t Y persons engaged in cooking or other work about the
the ¢, Ul staud the lamp on an adjicent mantelpiece, or even on
the 5 5 °'a rajgsed oven ; or when ironing will set the lamp near
l"‘ge 2d on which the heated iron rests. It is needless to en-
Pon the risky character of such practices.

!Iou..E;H‘)D, OF CLEANING PRrINTs.—Immerse the print for an
1t8 0wy, 80 in a ley made by adding to the strongest muriatic acid
Ong o Veight in water, and to thiree parts of this mixture adding
LT ,.e'e * oxide of manganese. A print, if not properly clean,
lndyia Ain iy thig lignid for twenty-four hours without harm.
hot Wa 11k staing should in the first instance be assisted out with
S not teri Pencil marks taken out with indiarubber so carefully
the Pasto jure the engraving. If the print has been mounted,
Watey 00 the back should be thoroughly removed with warm
Y tepeat e saline crystal left by the solution may be removed
Cl, ed rinsings in warm water.—Art Union.
goarq NING EngrAVINGS.—Put the engraving on a smooth

uge;’“ﬁ! Cover it thinly with common salt finely powdered.

Mion {uice upon the salt so as to dissolve a considerable
ingle Ofo 1t ; elevate one end of the board so that it may form an

8bout 45 or 50 degrees. Pour on the engraving boiling
M & tea kettle until the salt and lemon juice be all
The engraving then will be perfectly clean and free
It must be dried on the board or some smooth sur-
o If dried by the fire or the sun it will be tinged

oW colour.

TO MAKE PLASTER OF PARIS HARD ENOUGH FOR TURN-

*f bowq e:: With fresh plaster of Paris from two to four per cent
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it forms a mass. This will set in about an hour and become so0
hard and dry that it may be sawed and turned. It is used in the
manufacture of dominoes, dice, &ec. When eight per cent of the
root is added a still harder mass is obtained which may be rolled
into leaves and painted or varnished.

A small quantity of alum added makes it set harder and
quicker.

DiaMoNdp CEMENT.—Diamond cement, or whitefish glue, is
made of isinglass dissolved in dilute spirits of wine or common
gin. The two are mixed in a bottle loosely corked, and gently
simmered in a vessgl containing boiling water ; in about an hour
the isinglass will be dissolved, and 1eady for use. When cold, it
should be an opaque, milk-white, hard jelly ; it is re-melted by
immersion in water, but the cork should be at the same time
loosened. After a time a little spirit shonld be added to replace
Lthat lost by evaporation.— The Boston Cabinct-Maker.

To GiLD A SMALL WoODEN FLowEgR-STAND.—Rub the wood
smooth, and prime with glue size ; then put on two coats of oil
paint and one of flatting. Smooth over, when dry, with wash-
leather. Put on gold size, and when it is sticky to the touch, it
is ready for the leaf, which put on carefully and dab with cotton
wool. A thin transparent glizing can be used to deaden the gold
in places.—Scientific American.

———— O ————

SIEMENS' AND HALSKE'S ELECTRIC LAMPS.

The distinguished firm of clectrical engineers, Mesars. Siemens
and Co., have patented several forms of electric lamps, most of
them in the names of Siemens and Halske, the proprietors of the
Jiemens dynamo-electric machine. Perhaps the most useful re.
gulator devised by them is their modification of the Serrin, but
the illustrations on page 182 will serve to exhibit the diversity of
form taken by lamps using only the common rods of carbon. In
Fig. 1 the carbous fall to each other, but are separated at their
upper extremities by a rod formed of somne refractory substance.
This rod is moved in a vertical direction by the lever arm, L,
which is actuated by the electro-magnet. When the current
passes through the electro-magnet and the carbons, the rod, R,
thrusts the carbous apart. If the current should decreuse in
strength, the carbous fall together again. The current is not
broken by any similar lamp on the circuit failing to pertorm its
function. In Fig. 2 one carbon is set in oscillation or vibration
by means of the lever arm, D, which is terminated by an iron
cylinder forming the movable core of the electro-maguet. The
carbon has to vibrate merely 32 times a second to cause the ap-
pearance of a steady light. The lamp admits of severa: lights
in the same circuit. Fig. 3 represents another form of the same
idea, and resembles in its chicf features the lamp invented Ly
Profs. Elihu Thompson and E. J. Houstou. The upuer carbon
falls gradually upon the lower, which is sct into vibration by
means of the lever arm, L, actuated by the electro-magnet. The
lower carbon moves so quickly that the upper carbon, which is
forced down merely by 1ts own weight, cannot svmpithise with
it, and a small voltaic arc is therefore produced. The fluctnations
of this arc are so rapid (about 30 per second) that they produce
no apparent alternation in the light.

B L ——
THE MYSTERIES OF A LUMP OF COAL.

For years no one supposed that a lump of soft coal, dug from its
mine or bed in the earth, possessed auy other purpose than that of
fuel. It was next found that it would afford a gas which wus com-
bustible. Chemical analysis proved it to be made of hy.lrogen.
In process of time mechanical and chemical ingenuity devised a
mode of manufacturing this gas, and applying 1t to the lighting
of buildings and citivs on a large scale. In doing this, other pro-
ducts of distillation were developed, until step by step, the follow-
ing ingredients are extracted trom it :

1. An excellent oil to supply lighthouses, equal to the best
sperm oil, at lower cost.

2. Benzole—a light sort of ethereal fluid which evaporates
easily, »nd, combined with vapour or moist air, is us.d for the
purpose of portable gas lamps, so-called.

3. Naptha—a heavy fluid, used to dissolve gutti-percha,
India rubber, etc.

4. An excellent oil for lubricating purposes.

5.  Asphaltum, which is a black, solid substauce, used in ma-
king varnishes, covering roofs, and coveriug over vaults.

6. Paraffine—a white crystalline substance, resemnbling white
wax, which can be made into beautiful wax candles; it melts at a
temperature of 110°, and affords an excellent light. All these
quhstances are now made from soft ¢oal.

= A marsh mallow root, then add sufficient water nntil
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the distance between them. One important advantage of
thée pulley and band arrangement is, that if, through acci-
dent or otherwise, any sudden strain is thrown on, which
might cause breakage in wheelwork, the band will slip on
the pulley ; by adjusting the band any required degree of
tension may be obtained.

55. The band or other connecting piece between the
pulleys 15 made of various materials and of two principal
forms—flat and round. As the flat band (belt or strap)
is the one chiefly used, we shall confine our examples ta
this form. The material commonly used is leather, as it
possesses several important qualities suitable for the pur-
pose; there are, however, several composite materials
used for the purpose.

56. In figs. 109, 110, S,, S, represent two parallel
shgfts, of which 8, is the driver; they are to be con-
nected by pulleys and belt, so that for every revolution of
8,, 8, shall also make a revolution, and the direction in
which they turn shall be the same, as shown by th
arrows in fig. 109. The diameters of the pulleys on 8,
land S, will therefore be equal, as would be the case i

on S, to bb; and as the pulleys are of the same diameter
aa = bb.
This is termed the open belt arrangement.
a

they were toothed wheels. The amount of belt surface
in contact with the pulley on 8, is equal to a, and thay

-

|

H Fig. 112
67. If the shafts are required to turn in opposite
irections the belt is crossed, as shown in figs, 111.
12 : not only is a difference produced in the direction
pof the motion of the shafts, but also a greater amount of
1t surface is brought into contact with the pulleys than
in tne open belt, as shown at aa, bb, fig. 111. The belt,
in passing from @ to b, turns through two vight angles;
t ¢, where the two portions of the belt, ab, ab, cross,
they are at right angles to the position in which they
leave the pulleys at ac, bb. :

58. In the two examples shown in figs. 109-112 the
pulleys are of equal diameter, therefore the number of
revolutions of each pair of shafts will be the same ; but
by varying the diameters of the pulleys in the same man-
ner as in a pair of toothed wheels, we can give any ratio
of number of revolutions to the two shafts within certain
limits ; for example, if the pulley on 8, =24” diameter,
and that on S, =8” diameter, then S, will make three

revolutions to one of 8;.

When a very great difference
d
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Tig. 113. Fig. 114.

in the number of ¥
volutions of two sha!”
is required, one, ¥
or more intermedi®"
shafts and pulleys m°

be employed.

69. Pulleys are £
erally curved on b
outer surface, as at P11
fig. 119, Plate XLV
which tends to ke
the belt on the pullel;
The greatest diame®™
of the pulley is in ¥
middle of its bread®4
pg; and as the %
dency of the mOv’:;l
belt iy to rise to * J
highest part of _»
pulley, the belt °g
thereby kept cen®
on the pulley; "
convexity = }" per
of the breadth of ¥
pulley. -

60. The two °.

rangements shown in figs, 109-112 are often comb®’J

and employed as a reversing motion, which is illustrs”’
in figs. 113, 114, where 8,, S, are two shafts, &, be

the driver and 8, the follower; a,b,¢ are three pulley? "

the shaft 8,; a and ¢ are keyed to the shaft, but b .
loose upon it, so that it may turn without turning ¥
shaft ; d is a pulley keyed to the shaft 8,. Two bel
are used, an open one ¢ and a crossed one f, and they *
80 arranged that one of them is always upon the 10%

pulley.

In the position shown in fig. 113 the oP
belt is on the fast pulley @, and the crossed one oB *
loose pulley 3, so that S, turns in the same direct
as 8, ; if now the two belts are moved so that e is UF

ol

o
]
)

the pulley b, and f upon: the pulley ¢, then 8, will ¥
in the epposite direction to 8,.

wng motion is obtained for the shaft €.
in planing machines, screw-cutting lathes, &c.

By this means a 767
Tt is employ" §

€1. By using a fast and a loose pulley on the shaft *4
and a single belt, the shaft may be stopped and starte® g
pleasure; this is termed the fast and loose pulley arrs®”.

ment.

62. Cone or Speed Pulleys are employed whe™® ;
limited chahge in the rate of motion (number of revol®?
tions per minute) of two shafts is required. Figs.
116, Plate XTI, represent an arrangement of speed pulleﬁ

";“

S, and 8, are the two shafts, on each of which are 2%
speed pulleys A and B respectively. Each pulley

made up of three pulleys or speeds, b, ¢, d, of diﬁte
diameters, increasing in radii by a common qumﬂil"y ~

the smallest speed of the set on A is connected wi

The pulleys are arranged as shown in the figures, B(;l b
b

largest of theset on B; and as the diameters b, ¢, & ©

pulleys A and B are equal, the length of the belt

constant for each of the three positions in which it »
be placed when connecting the speeds b—d, c—¢,

Let A be the driver, then when the belt is 1B

position shown (on b—d), S, rotates a greater .:.

of times in a given time (a minute) than Sg; ¥ .
the belt is on c¢—c¢, S, and 8, rotate the same DW*" ]

of times per minute; and when the belt is on "

..——-..-—-——-————-—-——//
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xﬁ’;&i‘ & less number of times per minute than S,.

of Creasing the number of speeds a greater amount
to Variation can be obtained ; however, it is not usual
“ploy more than six speeds.

*. -6 common quantity a is termed the full or
m If the diameter of the smallest pulley = b, then the
th eter of ¢=p+ 2a, and the diameter of d =¢ + 2a;

% let the diameter of b=12", and a= 14", then the
Oter of ¢ =127+ 3" =15", and of d = 15"+ 3" = 18".
® sums of the diameters of the two connected
c4o> 8re constant, thus b + d =12’ + 18" = 30",
€=15"+15"=30", and d+b=18"+12"=30". The
ment is independent of the distance between the

Speed pulleys are employed in a variety of]
lag. €8, of which perhaps the most common is the

the,

£

€.

6. Figs. 117-119, Plate XIIL., are elevations of a
8 pulley; the fall is 1}’, and the diameters of the
pull are 1°.5”, 1'..24", and 1'..0". In this example the
ino Y 8 fixed on the end of a shaft @, one of the bear-
eloy of which is marked e, fig. 119. Fig. 117 is an end-
s 2tion of fig. 119 projected in the direction D. Fig. 118
E. Lend-elevation of fig. 119 projected in the direction
Pulles 0P half of this figure shows the inside of the
h&ler. the plate f having been removed; the bottom
lshOYVS the plate in position. The greater portion of]
811(.) 19 s in section, portion of the shaft is also in section
the mode of connection between the pulley and
ofthreeThe plate f is connected to the pulley by means
i 4, Screws g, one of which is shown in figs. 118, 119;
:© top half of fig. 118 are shown the two holes g, to
lﬁc{e' the screws g: this plate is provided with a boss A,
18 bored out to the same diameter as the shaft upon

1 rung loose. % is the boss of the pulley; the
Megy, Clion between the shaft and pulley is made by
Va.shs of a key let into this boss and the shaft; is o
g 1", Sxed to the shaft by means of a set-screw o, its
Prevent the pulley from working loose on the
Widt'h' The following are the remaining dimensions:—
thyg, of each speed 3"; boss % 43" diameter x 3y
f:ghi boss 4 4” diameter x 3" through ; diameter of the
7% 28" ; thickness of metal at f 1o at m %", and at
1% 5 diameter of set-screw o 4" diameter of set-screws g
) Vasher {3} diameter x 3 thick; key 4" square and 31"
’ e whole is of cast-iron except the shaft a, the
9 and o, and the washer {, which are of wrought-
’:’nd the key, which is of steel. The outer surface of

&

3

=)

Vexj, o8 is curved as shown at pg, the amount of con-
Ty 18 that stated in Art. 59, page 48.
to . aWing/of these figures should present no difficulty

atmt}-gh““dent, as there are no lines to be drawn other than
be dry t ones, circles, and arcs of circles ; and they should
’dezm % & scale of not less than 3.  In all cases the
Tathe, :’Wld work from thewritten dimensions when given,
di’nens han apply a scale to the figures, or copy off the
to all t;:’ns by means of instruments. This remark applies

® figures in this book, and generally in all cases,

%3&10’1 the Teeth of Wheels.—In chapter VIL +we
fory, €red gpur and bevel wheels, without respect to the
p°x’tlo he teeth ; we shall now proceed to state the pro-
et} S of the teeth of such wheels, and certain practical
the :ds of drawing them, leaving the constderation of]
Ady,, 0U8-curves used in their construction for our

ten
ne

ére Becessary for wheels, and in Arts. 48 and 49,
» We worked out an example of a pair of spur

an
Lg:lar piece of card-board, 13” x 74", upon one of its

wheels in outline; we will now complete the example for
the wheel A showing the teeth.

66. Before working out this example, we will give the
proportions of the several parts of the teeth. It is usual

Another set of proportions is obtained by dividing the
pitch into 15 equal parts, as shown in fig. 122, and mak-
ine T =5 G _7
ing T=2, B_l_g, w=1
proportions used by different makers, which come very
near to one or other of the above sets, 'The form of the
tooth (¢fy, fig. 120) is of considerable importance; there
are three chief forms in use; in the examples in this book
we shall use the cycloidal form of tooth.

67. In figs. 123, 124, Plate XIII,, is shown in eleva-
tion and plan the spur wheel of 24 teeth and §” pitch,
whose dimensions are given in Art. 49, page 42. We hav
substituted arcs of circles for the epicycloids and hypo-
cycloids which form the curved surfaces of the teeth, as
is usual in scale drawings; however, in making the wheels,
the form of the teeth should be obtained correctly, and
then approximations may be used for drawing purposes.
The approximations employed in this example are very
mear the true form.

Having drawn the centre lines ex, fy, the pitch circlel
SP, and the circles for the top and the bottom of the teeth,
divide the pitch circle into 24 equal parts; take one of]
the pitch points, as @, and mark on each sitle of it a dis-
tance ab=4W; from d as a centre with a radius db
(=the pitch + } W) describe the top of the tooth bb; and|
from c as a centre with a radius cb (=the pitch — § W)
describe the bottom of the tooth b’ (the points d and ¢
are the centres of the teeth on each side of «). Then bbb’
is one side of a tooth; by repeating the operation its other
side can be drawn, and in like manner the remaining
teeth of the wheel. The student will find it better first
to draw all the tops and then the bottoms of the teeth,
so that only one alteration of his drawing instrument will
be necessary. Fig. 123 is an elevation, and fig. 124 is a,
plan, of the wheel; the right-hand half of the plan is in
section, as made by a plane 8,P,, fig. 123, showing the
key in position; the other half of the plan is an ordinary
projection showing the teeth; the construction lines indi-
cate how each is obtained. The top of the tooth is some-
times termed the face, and sometimes the addendum, while
the bottom of the tooth is called the fank.

68. To facilitate the drawing of the teeth of wheels
formed by cycloidal curves, an instrument has been
designed by Professor Willis, by which arcs of circles are
substituted for the curves; the result gives a very near
pproximation to the true form. The instrument is called
by its inventor the Odontograph ; fig. 125, Plate XIV.,
is & drawing of it to a scale of §. For practical use it
may be cut out in card-board or sheet metal; the student
will be able to construct the instrument from the figure
d the following description :—Having provided a rectan-
Edges}
AB, take a point T about 2}” from B; on each side o

T set off distances of }”; divide each of these into 10
equal parts, and numiber them as shown; from T draw
'TC so that the angle BTC contains 75°. The tables are
to be copied from the figure; the top one contains the
centres for the flanks, and the bottom one those for the
faces of the teeth; the first column in each teble contaius!

, and S=1‘85' There are other|

=———

Work. In Art. 47, page 41, it is stated whyp list of certain wheels of from 13 to 150 teeth ; the whole

of the wheels are not given, because the crror in taking

(To be continued.)
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Fealth and Fome.

NOTES IN REGARD TO DIET.

A correspondent of the New York Sun, in a letter defending
an exclnsively vegetable diet, in support of his views, says that
in Dr. Hall's Journal of Hcalth, a few years ago, the following
statement of the amount 1 nutrivnent in various articles of fond
i was given :

‘“ Raw apples, 10 per cent 5 Loiled heane, 87 ; roasted beef, 20 ;
baked bread, 80 ; butter, 96 ; Loiled cabbage, 7; raw cucumb-
ers, 2; boiled fish, 20; fresh milk, 7: roasted mutton, 30;
roasted pork, 24 ; voas' ed poultry, 27 ; boiled potatoes, 13 ; boiled
rice, §8; sugar, 96; boiled turnips, 4 ; roasted veal, 25 ; and
boiled venison, 22.”’

From this loose statemeut of Dr. Hall he makes the following
dednctions :

¢ The cheapest articles of food, except butter, are the most
nourishing. A pint of white beaus, costing a few cents, contain
the same amount of nutriment as 3} pounds of prime roasting
beef, which is twelve times as expensive. Furthermore, a pound
of Indian meal wili go as far as a pound of fine flour.”

We called it a loose statement, and so ure all the statements
made in various books in regard to the comparative nourishing
qualities of various kinds of food, as they ave all based on some
fulse premise ; son.e, for instance, on the percentage of nitrogen
in the food, others on the amount of water in it, &c. The result
is an erroneous comparison, and the deductions drawn must be
fuse. Thus in the ahove tahle, sugar ix 96 per cent, and turnips
4 per cent, making 24 pounds of tuinips equivalent to 1 pound
of sugar; rice 88 per cent and roasted beef 26, making 1 pound
of roasted Leef not much more nourishing than 4 ounces of hoiled
rice. The whole assertion is simply absurd and the table worth-
less, as every one will maintain wlo properly attends to the duty
of selecting his food judiciously in regard to the wantas he feels.

We deliberately call it a duty to be careful in selecting our
fuod ; we even go fuither, and call it a crime not to feed well, or
to be negligent in our selection, eating or drinking things we
dislike, or, what is worse than all, eating when we hiave no appe-
tite, simply because it is time for meals.

The correspondent above referred to closes his article thus:
1 remember reading in the Tribune, while Horace Greely was
editor, that one pound of cracked Southern corn, boiled nine
hours, adding water and stirring sceasionally, to keep it from
burning, weuld for a glutinous, nutritive mass of nine pounds
wliu cold, and that a person could live and keep healthy on ten
cents’ worth of corn a week.”

To this we remark that very few constitutions can stand a corn
diet. In most cases corn hasa tendeney to sour on the stomach,
and Ly its contir ued use chronic dyspepsia and premature death
result.

Man, and especially civilized man, needs a variety of food.
The man who does a great deal of brain work requires different
food than the man who only works with his muscles, as the ore
consumes more nervous material, and the other muscular ; and
as different as the chemical composition of the brain and nerves
is from that of the muscles, equally different must be the cha-
racter of the food needed to supply the waste.

———— .

A THEORY IN REGARD TO FOOD.

Il The Pall Mall Gazette suys : *“A German physician has started

a new theory with regard to food. He maintains that both
the vegetarians and meat-caters are on the wrong track.  Vege-
tables are not more wholesome than meat, or meat than veget-
ables, and nothing is gained consuming a compound of both,
Whatever nutritive qualities they may possess, he says, are des-
troyed in great measure, and often entirely, by the process of cook-
ing. All food should be eaten raw. If this practice were
adopted, theie would be little or no iliness among human beings.
They would live their apportioned time and simply fade away,
like animals in a wild state, from old age. Let those afflicted
with gout, rheumatism and indigestion, try for a time the eflect
of a simple uncooked diet, such as (ysters for instance, and they
will fiud all medicines unnecessary, and such a rapid improve-
ment of their health, that they will forswear all cooked articles of
food at once and forever. Intemperance would also, it is urged,
no longer be the curse of civilized commuuities. The yearning
for drink is caused by the unnatural abstraction from what are
termed ‘solids’ of the aqueous element they contain—uncooked
Leef, for example,containing frum 707 to 807’ and some vegeta-
blescven a larger proportion of water. There would be less thirst,
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and consequently less desire to drink, if our food were consumed 1%
its natural state, without first being subjected to the action of ”;5
Clothing, our adviser also thinks, is a mistake, but he admits f'h'é
the world is not yet far enough advanced in civilization togo ab"‘;‘
uindressed.  Whatever differences of opinion may exist as to tri‘f
anti-cooking theory, there cannot be a doubt that in getting ™
of the kitehen with all its abuses, including the cook, housekee pt
would be spared o vast amount of worry, and probably on 8%
accaunt slone would live to a greater age than at present.”’ -
ARE FAT ProrLe HEALTHY.— Why are fat people always ‘«‘0"‘,
plaining ? asks some oue who entertaius the popular though 9“';
neous notion that health is synonymous with fat. Fat peoP ™
complain because they are diseased. Obesity is an abnormal col;
dition of the system, in which the saccharine and oleaginous €X*
ments of the food are assimilated to the partial exclusion o W
muscle-forming and brain-producing elements.  In proof of}b’ 3
it is only necessary to assert the well-known fact that excessivéA %
fat people are never strong, and seldlom distinguished for men! &
vowers and activity. Besides they are the easy prey of acute 4%
epidemic diseases, and they are the frequent victims of go%7;
heart disease and apoplexy. ]

— QP

ALUM.

Alum, familiar to every one as a white, crystalized, astrinsw‘ 1
saline substance, is what is called a double salt, being coml"‘”’d‘ ]
of the sulphates of alumina and potash, and comes largely fro 4}

Civita Vecchia, fiom the alumstones of the mines of Tolta, 88" 5
from the ceal mines of Hurlett and Campsie, near Clasg® o'( 1
whose shales are rich in alum, and also from the alum slates P
Whitby, in Yorkshire, clitfis of which extend for thirty M4 ¥
along the English coast. These slates and shales are calciPé R
and lixivated, and the ‘“ mother liquor,” as it is called, allo® fi
to erystalize. The first product is largely coloved by irom, 87"
the finer qualities are re-dissolved and crystalized until per g
Alum is chiefly used as a mordant to fix dyes in textile f_abﬂ‘o,g
owing to its excess of alumina, which has a strong attraction e |
such tissues. It is also used in tanning leather, is a powel. &
astringent for arresting hemorihage and other excessive i

charges, and owing to the beauty of its crystals is largely \l§9d 5.

crystalizing vases, baskets, grasses, seed vessels, ete. Owing “°F.
the laige amount of its  water of crystalization,” it has ’
used as a packing for fire-proof safes and vaults, which give ®
steam for hours in the centre of conflagrations, and repe
instead of becoming red hot. 1Its use by bakers to give breaé
snowy whiteness and firm consistence can not be too highlyf
prebended, but it is a useful cement when simply melte m& 4
securing the tangs of knives and forks, and lamps, knobs 874

other glass objects in their sockets.

<o E &

FRESHLY PAINTED Rooms.—The impression that those "
inhabit rooms freshly painted are in danger of lead poison"a
lias been shown by Dr. Clement Biddle to be quite unfounc®:
He bases this statement upon the result of the following eXP® ¢
ment : He introduced into a close box a number of sheet®
paper saturated with white (lead) paint, and upon the botto®
the box placed a shallow dish of pure (distilled) water, prij i
viously tested to make sure of its perfect freedom from impY; &
ties, and from lead in particular. After an exposure to '
atmo-phere of the box for thrce days, the water-dish ¥ 3%
removed, acidulated with nitric acid, and treated with sulphl‘”pr,
hydrogen, when not a trace of lead precipitate occurred. P
Biddle therefore attributes the colds and other unpleasant <% ;4
sequences experienced by sleeping in freshly-piinted a l‘"}’e.';‘ 3
to the irritating action of the vapors of turpentine on tgae limd 4
membrane of the air-passages.

-y
’%v o B

Dancrrovs Houses.—Houses that have been empty ’n‘z 1
become fever breeders when they come to be reoccupied. idy ;
English sanitary officer alleges that he has observed typh® ¥
diphtheria, or other zymotic affections to rise under these cir "
stances. The cause is supposed to be in the disuse of ci!‘er‘ ]
pipes and drains, the processes of putrefaction going on i ihe §
tmpure air in them, the unobstructed access of this air t0
house, while the closure of windows and doors effectually 8 1
out fresh air. Persons moving from the city to their ccu® ok
homes for the summer, should see that the drains and plpe;id'i 4
in perfect order, tnat the cellar and closets are free from rubbleCs
amr the whole house thoroughly aired before occupying: d”ig« 4
bolic acid used freely in the cellar is a cheap and good ‘E
fectant. g



