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EDISON’S NEW DYNAMO-ELECTRIC
MACHINE.

‘The remarkable activity prevailing at the
Menlo Park laboratery and machine shop,
and the evidences of the enormous outlay of
capital which one sees at these works on every
hand, are convincing proofs of the good faith
and thorough earnestness of Mr. Edison and
his co-laborers and supporters. The great
work of perfecting a complete system of
electric lighting in all its datails is necessarily
a very slow operation, however much the
work may be urged, as time-tests of the en-
durance of lamps, perfection of the insula-
tion of the underground conductors, and a
hundred other time-consuming operations
must, of necessity, be gone through with.

As it is Mr. Edison’s determination that hig
'system of electric illumination shall not be
presented to the public until it is complete and
commercially practicable to the smallest de-
tail, .the would-be-users can afford to wait
patiently for the perfected thing, rather than
be subjected to the trouble and possible disap
pointments attending the perfecting of the
system while it is in public use, as is com-
monly the case with great inventions.

Besides carrying to a successful issue the
grand experiment of illuminating a large out-
of-door area with incandescent lamps, Mr,
Edison has practically demonstrated that the
highert economy in the conversion of power
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into electricity can be reached only by
use of very large machines, and by thed
application of the power to the arms
without the intervention of belts or ¢
means of transferring power.

Our engraving represents a gigantic d
mo-electric machine approaching compl
at Mr. Edison’s machine shop, and desi
to replace sixteen of the largest machine
this kind previously made. The dynam¢
the driving engine are both mounted
massive cast iron bed, 814 hy 7 feet and Q
deep, very heavy and strongly ribbed
entire machine weighing 8 tons.
the middle of the bed is mounted'
dynamo-electric machine, which, we
is the largest ever constructed. Is
magnets, three in number, are 614 feet
The armature is 21 inches in diameter a
incheslong, and weighs 134 tons. Thee
is 100 horse power, of the Porter-
type, built especially for this purpose ¢
Southwark Foundry, Philadelphia.
stroke is 10 inches. The internal diame
its cylinder is 9 inches. The crank d
placed on the end of the armature
Steam pressure, 120 1b. per square inch.
engine cuts off at one-fifth of the strok:
makes 600 revolutions per minute.
working pressure of the dynamo is 140
the resistance of the armature is oune
hundredth of an ohm.




. incandescent lamps.

48

The current is taken from the commutator cylinder by
twelve brushes, six on either side, either une of which may .
be removed without disturbing the others. These brushes
are supported by an arm capable of being rotated on anaxis
coincident with the axis of the armature, so that they may

be made to approach or recede from the neutral point, and

in this manner control the current.

This machine will furnish a current to eight hundred
According to the most recent esti.:
mates ag to economy, as obtained by indicating his present[
engine with 500 lamps, three and a balf pounds of coal!
burned under the boiler per hour will generate a nett cur-
rent sufficient for 8 incandescent lamps of 16 candles each, '
or 16 lights of 8 candles each.
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IMPROVEMENTS IN THE SILVERING OF MIRRORS. :

|
Astronomers, and all who are interested in the production !

of mirror surfaces for optical purposes by the deposition of '
silver upon glass, will learn with pleasure that this subject :
has heen receiving practical attention at the hands of a pains-:
taking experimentalist, Professor Piazzi Smyth, the Astrono-
mer Royal for Scotland. Convinced of the great value of re-
flecting over achromatic telescopes for certain phases of
astronomical research, Professor Smyth hag lately been di-
recting his attention to tbe eliminating from the film of
deposited silver certain objectionable features which marred .
its usefulness when applied to the reflector or glass mirror,
of large reflecting telescopes. {

Subject to slight improvements to be afterward mentioned, |
the quickest, best, and most rellable method of depositing '
silver on glass, and that by which large glass specula as well
as flat reflectors for a heliostat have been prepared by this
astronomer, is the following:

Sotution A.—175 grains nitrate of silver dissolved in 10
ounces of distilled water. :

Solution B.—2062 graius of nitrate of ammonia dissolved in "
10 ounces distilled water.

Solution. C.—1 ounce of caustic potash, purified by alcohol,
in 10 ounces distilled water.

Solution D.—Half an ounce of sugar candy and 32 grains
tartaric dissolved and boiled for ten minutes or so in 5
ounces distilled water. When cold add 1 ounce of alcohol,
and make up to 10ounces with water.

7% Miz—Put one-quarter of A into a glass beaker, add
one-quarter of B, and then, gradually, one-quarter of C.
Stop if it gets cloudy and add a drop or two of B, and con-
tinue with one-quarter of C until it is all got in. Then add
a drop or two of A till the mixture has a slight brown color

that will not dissolve in a couple of minutes; let it settle, or ht

filter through cotton wool. To this add one-quarter of D,
when the glass is ready to put on. ’

The quantity of the whole should be such that when the
glass is placed on the fluid there should be about a depth of
three-quarters of an inch below it. If everything is right,
the mixture will turn first a pale sherry color, and then an!
inky black. Inten minutes in hot weather, or twenty min- !
utes in winter, deposition will be completed, after whichthe
mirror is then removed, washed, dried, and polished with a ;
rouged pad.

From an observation of the fact that the silver formed
much more readily on glass lying on the top of the solution ‘
than that which lay in the bottom of the vessel, a little going '
downward, but by far the greater portion ascending, Prof.
Smyth reasoned that the so-called silver could not be pure .
silver after all, but must be combined with some substance ;
that has altered its specific gravity. To that substance,
which he concludes is potash in some form, he attributes the |
further factsthat a damp warm thaw coming on after cold .
w11 sometimes cause the polished film to leave the glassand | !
rise up in blisters. By what means, therefore, was this hy-
groscopicelementto be eliminated? Alldjfficulties are over-
come by lifting the mirror from the silvering bath, and after
allowing some of €he solution to drip off, transferring it toa |
bath of alcohol, into which it is allowed to remain, with gen- '
tle agitation, till no more coloring matter is given off. A .
great advantage is also found in the substitution of soda for |
the potash in solution C, using much less of it. The effect :
of the alcoholic bath is noteworthy and valuable. A more |
perfect adhesion to the glass, with consequent freedom from
the blisters mentioned, added to the greater smoothness and : !
amenability to the action of the rouge polishing pad, are!
among these advantages. :

An effective way of cleaning the surface of the glass pre :
vious to its being silvered consists in rubbing it with nitric -
acid, which must then be wiped off with a cloth, followed by
an application of powdered Spanish whiting, to which lSI
added enough distilied water to make a paste. This is rubbed |

over the surface and allowed to become quite dry, when, by
rubbing with cotton wool, it is all removed. On being seen :

to be dry and clean the plate is gently lowered, face down-
ward, into the solution, taking care not to sink it so low as
to allow the back to get wetted. The film, thus obtained
possesses great body, solidity, and luster after being rubbed
with the rouge pad, these qualities being very apparent when
compared with a film obtained by the older processes,
=t +—l— .

THREE car loads of silkworms’ eggs, consxgned to George

Carhart, and valued at $1,000.000, arrived in this city at 6
o’clock on Wednesday morning, Jaruary 5, by the Erie
Raillway, and were immediately put on board the French

line st®amer for France. They came from China, reaching
San Francisco on the 28th ult.
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I PHARAOH'S SERPENTS—ARE THEY DANGEROUS TOYS?
: Serpents’ eggs, or, as they were at first called,  Pharaoh’s
i serpents,” are much more easily produced than their extra-
rordinary properties and the high-toned sound of the name,
: mercurous sulphocyanide or sulphocyanide of mercury,
iwould indicate. For this mercurous sulphocyanide is a
E very fine, white, soft-feeling powder, and when wet up with
| weak gum water may be kneaded or moulded into any desir-
“ed form. In early days the standard form was a cone about
j one-third of an inch high, and the conical masses, after dry-
.ing, were covered with tin foil. Of late the pill form is the
fashion. :

But the mercurous sulphocyamde is not a commercial
jarticle, and perhaps there are not in all the world half
a dozen stores where it is kept in stock; probably its only
industrial application is to be found in the serpent manu-
facture. Moreover the raw materials, which, by a direct
and simple process of mixture, result in the production of
the mercurous sulphocyanide, are not commercial; these
materials are sulphocyanide of potassium and nitrate of
mercury. When solutions of these salts are mixed, the
mercury and potassium change places, and immediately
“ there result mercurous sulphocyanide, the serpent constitu-
ent, which precipitates, and nitrate of potash (salspeter),
which remains in solution. The foregoing is all the in-
struction which a chemist should require to understand and
execute successfully the serpent making process; he should
know what materials to start with and how to manage
them. For tyrosand others who may be concerned to know
it, we give the complete process from the beginning:

Mix intimately two parts of yellow prussiate of potash
with one part of sulphur; carefully melt this mixture in an
iron or porcelain vessel at a gentle heat, far below redness,
stirring all the time with an iron rod. The melting is suc-
cessfully completed when the mass has become a tranquil
liquid and will not throw up any more gas bubbles. On
cooling you will havea black, brittle mass, from which water
dissolves the sulphocyanide of potassium. Next dissolve
mercury in diluted nitric acid, taking care that at the end of
the process there shall still be undissolved mercury; you
have then a solution of protonitrate of mercury. Dilute
filtered solutions of the nitrate of mercury and of the sulpho-
cyanide of potassium are to be prepared and to be mixed by
pouring the former into the latter as long as a precipitate 1s
produced. This precipitate is the mercurous sulphocyanide
(the serpent substance), which is to be collected, washed,
dried, etc.

When~these marvelous serpent toys were invented, about
twenty years ago, they were admired and talked about all
over the world; there was a popular enthusiasm over them
comparable in earnestness to that which sixty years ago
greeted Sir David Brewster’s kaleidoscope. Butto-day it is
the temper of the people to scotch Pharaol’s serpents,
while Sir David’s toy is as popular as ever. The fact is,
“the kaleidoscope is one of the joys forever, and the serpents
belong to the breed of the venomous. The venom of
 Pharaoh’s serpents is mercury.

Pharaoh’s serpents at first were made and sold on a great
scale, and it was not long before their vicious traits were
manifested all over the country. At one of the serpent
factories in this city, where the work was performed mostly
by girls, it was found that about one in ten would be pros-
trated on the first day at the factory, and that a majority of
the employes would be vigibly injured within the first week
of their stay by mercurial poisoning. Among the curious
cases which turned up was that of an employe who conti-
nued in the business from first to last in the most robust
health; he seemed to thrive on the mercurous sulphocynide
which he was continually, one way and another, taking in,
and thus to elucidate the old adage of meat and poison.
We have known a person who could not with impunity
touch mercury or remain in a room where a small surface
of mercury was exposed to the air. When the eggs are ig-
nited one of the products of the combustion is mercury
in vapor.

We are constrained, therefore, emphatically although re-
gretfully, to condemn Pharaoh’s serpents as dangerous toys.
Perhaps they may be permitted among the brilliant experi-
‘ments of the chemical lecture, but for children to play
! with—not at all.

These remarks are suggested on reading a letter from an

He says he has made hundreds of them
:and has suffered no evil. If all the dangerous things were
i fatal, thére would be no survivors to sound the warning.

P —
ICE ROADS AND RAILWAYS ON ICE.

As soon as the St. Lawrence River is firmly frozen about
Montreal the work of constructing winter ice roads is be-
Igun to connect the city with the mainland. As described
" in the local papers the method of making the roads is sim-

10 Dle, and in frosty weather the work is easy. The track is

first marked out by hnes of small bushes; then the rough
.surface of the packice is hewn smooth and the fragments
" cemented by pouring on water. There are two roads to
' Longueuil, one rounding the corner of Ile Ronde and the
other passing the eastern end of St. Helen’s Island. The
city pays half the cost of maintaining the lower road, while
it constructs and mamntains one-half of the upper road. The
Laprairie road, which passes beneath the piers of Victoria
Bridge, is located and constructed by the Laprairie authori-
ties, the city of Montreal paying one-half the cost. The St.
Lambert road is constructed and maintained jointly by the
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