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benefit of it. The question, therefore, was whether Sir
Joseph, as patentee or manufacturer, had been sufficiently
rewarded for the invention; and he argued that looking at
the expense and trouble involved, and Sir Joseph Whit-
worth’s well-known efforts to educate and improve the
workpeople in his trade, a prolongation of the patent was
justified.

Mr. Gorst, on the part of the Crown, admitted the great
value of Sir Joseph Whitworth’s invention, and only directed
their lordships’ attention to the accounts submitted to them
in order to guide them as to whether ornot the patentee had,
as yet, profited sufficiently by his invention,

Their lordships, in the result, prolonged the patent for five
years, on the usual and formal understanding that the Gov-
ernment and its contractors might use the mnvention without
the payment of any royalty or charge.

—_—  ——ir—
Fast Torpedo Boats.

Messrs. Yarrow & Co., of the Isleof Dogs, have just com-
pleted two torpedo boats for the French Government, which
they lately delivered at Brest. As a record of a long
run for boats of this class—by far the longest that has
ever been made yet—it may be mentioned that they steamed
the whole distance of slightly over 500 miles, that they were
under way 34 hours, and that a mean speed was maintained
of 15 miles an hour. The consumption of coal was eight
tons, which amount the boats are designed to carry without
requiring a fresh supply. Thisgives 525 1b. per hour, or 35
Ib. per mile. The above data are important as showing that
long distances can be accomplished by small craft of the
kind, provided an excessive speed is not required. Should
a speed of 23 statute miles an hour be wanted, the con-
sumption of fuel would be at the rate of 17 cwt. per hour,
or 83 1b. per mile. The vessels were subsequently tried on
their arrival at Brest for three hours’ continuous running at
full speed, and were also tested for their turning powers,
and in every respect they were found to exceed the best per-
formances of any torpedo boat in the French navy.

THE ST. LOUIS BRIDGE.

The great bridge over the Mississippi river at St. Louis,
shown in the accompanying engraving, which is the largest
arched bridge in the world, with its spans of 520 and 515
feet, was designed by Captain James B. Eadsas Chief En-
gineer, and the superstructure was made from his designs
and erected by the Keystone Bridge Company. The tubes
of the arches are composed of six rolled cast steel staves
forced into a cylindrical envelope of steel, the lengths of
sections between the joints being about twelve feet, and the
depth of the arched rib between the centers of two concen-
tric tubes about the same. Thetwo lines of tubes are braced
together, and the ends of contiguous sections are united by
couplings, made in two parts, with projections turned on the
inner surface to fit into corresponding grooves on the ends
of the tubes. The connecting pin for lateral struts, diago-
nals, and lateral bracing between the several arches is
tapered and driven tightly into the joint, the whole connec-
tion being made water-tight.

The engraving of the bridge will give the re..der an excel-
lent idea of its general design and magnitude. The method
of erecting the superstructure was described in this journal
during the progress of the work. The arches were built
outward simultaneously from the abutments and from each
side of the piers, being supported by means of direct guys,
composed of two lines of main cables of forty-two square
inches section, passing over towers to anchorages on the
shore, and by guys balanced over towers on the piers. The
towers stood on hydraulic rams, which were caused by auto-
matic gauges to rise and fall, to compensate for changes of
temperature in the arches and cables,

Feienti

IMPROVEMENT IN CHAIN PUMPS,

Mr, John P. Ryan, of Sardis, Miss., has recently patented
an improvement in chain pumps which relates especially to
the funnel connected with the lower end of the chain tube.
The funnel, as will be seen by reference to Fig. 2, is of a
peculiar form, well calculated to guide the buttons carried
by the chain into the water tube; it has a straight wall and
a flaring cut-away side, and a neck which is threaded and
adapted to the lower end of the iron water tube. Thestraight
wall of the funnel stands in the path of the chain and pre-
vents it fromswinging beyond the foot of the water tube
and guides it easily and smoothly, so that little power is re-
quired to drive the pump. It is not necessary where this
device is used to employ a lower chain guide wheel, as it
would only add to the expense of the pump and increase
friction, so that more power would be required to work it.

1':'7. o
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RYAN’S IMPROVED PUMP.

The inventor states that he uses but three buttons to
twenty-five feet of chain, and that the pump will easily draw
twice as much water as the ordinary chain pump.

e r—
Fireless Locomotives.

The fireless locomotives invented and used in New Orleans,
La., and heretofore described by us, with engravings, are
now being extensively introduced on the street railways in
England and France. At a recentsession of the Mechanical
Engineers, London, Mr. Crampton and M. Bergeron both
spoke very highly of the performance of the engines at work
in and near Paris, and the opinion seemed to be general that
the fireless locomotive offered an excellent solution of the
problem of street tramway working. It also removes the
objections to mechanical power in docks and on quays where
hitherto horses have been used in deference to the laws re-

lating to fires on such premises. Several modifications in

ILLINOIS AND ST. LOUIS BRIDGE.
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detail were suggested, more particularly with reference to
the necessity for raising the working parts of the engine as
high as possible from the ground, the arrangement adopted
by Mr. Brown, of Winterthur, being referred to as suit-
able.

There is no doubt that the principle involved is likely te
become largely adopted, though the engine itself as at pres-
ent designed will probably be very materially modified in
this country., The advantages claimed for the engine were
summed up as follows: ‘“ No danger of explosionsin the
street, or of accidents to the boiler; no red glimmer from
the fire during the night; no burning cinders dropped on the
road; no casesof fire or other accidents caused by the engine;
no noise produced by the valves, blow-off cocks, or blast; no *
smoke, soot, or disagreeable smell of burnt gases; no stop-
pages resulting from the burning out of fire-bars, cracking
of plates, leakage of tubes, or other causes, and to all may
be added that which is the most important of all, namely,
the economy which can be realized.”

John Miers.

The venerable John Miers, long known as the patriarch of
British botanists, died in London, on November 17th, in his
91st year. He was born in London, August 25. 1789, was
educated as an engineer, and after leaving %school devoted
himself to the study of mineralogy and chemistry. In 1825
he published his ‘‘Travels in Chile and La Plata.” Soon
afterward he proceeded to Brazil, where he resided eight
years, and made extensive collections of plants and insects.
After hisfinal return to England he was elected a fellow of
the Linnsan Society in 1839, and of the Royal Society in
1843, acting for a time on the council of both societies.
Besides many separate papers he published two large works,
¢ Illustrations of South American Plants” and ‘¢ Contribu-
tions to Botany,” in which he exhibited a marked tendency
to multiply genera and species. He was one of the few
botanists who remained faithful to a belief in the fixity of
specific type, rejecting the modern evolutionary ideas. He
served on the jury of the Brazilian sections of the Universal
Expositions of 1862 and 1867, and was decorated: by the
Emperor Dom Pedro II. with the commandership of the
Order of the Rose. Mr, Miers left his botanical collections
to the British Museum.

Jean Charles

Theeminent French naturalist, Dr. Jean Charles Chenu,
died recently at the age of 71. His first publication was a
treatise on cholera morbus (1835); his second, an essay on
thermo-mineral waters (1840). He next applied himself to
the preparation of his great folio work, ‘¢ Conchological
Illustrations; or, Description and Figures of All Known
Shells, Living or Fossil, with the New Genera and the Latest
Discovered Species ” (1842-47). In 1852 he becamelibrarian
of the School of Military Medicine, made the campaign of
the Crimea in connection with the ambulance service, and
was director general of ambulances during thesiege of Paris
(1870-71). Besides many other works, he was author of an
“ Encyclopedia of Natural History” (31 vols., 1850-61), of
treatises on the medical history of the Crimean and Italian
wars, and elementary handbooks of ornithology, natural
history (1846), and conchology and paleontology (2 vols.,
1862, with 5,000 illustrations). He was made a Commander
of the Legion of Honor in July, 1871.
e i —

'Fhe Navigation of the Siberian Polar Sea.

Professor Nordenskjold’searlier conclusions with regard to
the navigability of the sea north of Siberia, and the practica-
bility of a commercial route that way, seem to have been
considerably modified. His opinion now is:

1. That a voyage from the Atlantic to the Pacific Ocean,

Chenu.
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along the coast of Siberia, may frequently be made in a few I metal, oreide, German silver, etc. It is rolled of all thick-

weeks Dby a vessel specially adapted, and manned with ex-

': nesses, down to that of the thinnest writing paper, and made
perienced seamen, but that, so far as the conditions of the; of all qualities and tempers to suit all the requirements of | covered perpetual motion.

mathematically absurd, and again assert that the statement,
‘it true, oroves beyond all doubt that Mr. Edison has dis-
For Mr. Edison and Mr. Upton

Siberian Polar Sea are at present known, the entire route can | manufacture, some of it being made tough and ductile for “Doth dlstmct]y countenance the assertion that 0°9 of the

hardly have any practical importance for trading purposes.
2. That there areno obstacles to commercial traffic through .

the waters between the mouths of the Ob and the Yenisei'

and Europe,.

- spinning and stamping into irregular shapes, and some hlghly
tempered for springs or reeds for musical instruments,

| to sheets of 20 inches or more. The alloy is melted in cru-

. . . . . |
Sheet brass is made in various widths, from a mere ribbon

power applied is available in effective external current, and
i concede that 0°1 is lost in the resistance of the machine.
Consequently there is no escape from the conclusion that no
power is required to overcome the inertia of the mass of

3. That in all probability a sea passage between the Yenisei ; cibles, cast in large ingots, and reduced in thickness between metal comprising the armature, nor the friction of the jour-

and Lena, and between the Lena and Europe, as a trade'

heavy rolls. The sheet is then scraped on both sides to

"nals, none is lost in the production of currents which are

route, is also possible, providing the out and homeward voy- - discover imperfection and to remove any scale that may 'not available in the working circuit, and none in the pro-

ages be not undertaken in one summer

4. That further researches are requisite before it can be -

decided whether the waters between the mouth of the Lena
and the Pacific are available for mercantile navigation. The
experience already collected shows, however, that steamships
with heavy implements and other goods, not easily to be
forwarded by land or sledges, may at any rate pass fromthe
Pacific to the Lena.

AMERICAN INDUSTRIES.—No. 25.
BRASS MANUFACTURE.

In the city of Waterbury, Conn., long before the days of
railways and steamships, the manufacture of brass was
begun by Mr, 'Abe Porter. This was in 1802, and the busi-
ness was then confined almost wholly to the manufacture of
brass buttons. The industry, which was established by Mr,
Porter, and for a time conducted by Abel Porter & Co.,
proved very satisfactory. The style of the firm passed

through a succession of changes until, in 1850, Messrs. J. -

M. L. & W. H. Scovill, the gentlemen then composing the
firm, united with other gentlemen in organizing a joint stock
corporation under the name of the Scovill Manufacturing

Company. Their works in Waterbury front on Mill street, :

and present a continuous line of nearly one thousand feet;
the buildings are substantially built of brick, and for the
most part are three stories high and are of neat architecture,
The present officers of the company are,
president; C. P. Goss, treasurer; M. L. Sperry, secretary.
W. I. Adams is the New York agent, E. H. Patterson at
Chicago, and Allen G. Lovell at Boston.
employ a capital of nearly $1,250,000, and have in manu-
factured goods, and in process of manufacture, nearly
$600,000. The first forty years of this company’s business -

career was slow, and not until the year 1850 did they realize :

that the turning point had been gained and they wererapidly
becoming the leaders of .this industry in the State, if not of
the United States. One important branch of their manu- '

facture is button making. To this one of their largest :

buildings is devoted; one of the lower views on the first page
represents one of the button making departments.

They make a specialty of military and naval buttons, such
as are worn by militia companies, firemen, railroad men,
schools, colleges, and societies throughout the country.
They supply to a large extent the Cuban and the Spanish
American governments with buttons for their troops. They
also make a great variety of buttons for liveries, from
designs and dies to order. A corps of designers and die:
sinkers is employed on work of this sort, and in getting up
new styles of buttons for ladies’ wear. The company’s cabi-

net of samples consists of many varieties of every 1magl-‘

nable pattern—gilt, silver-plated, nickel-plated, bronzed,
enameled, oxidized, silvered, stamped, chased, or brightly
burnished; also buttons of glass and metal combined, or of

metal and cloth-covered buttons, lasting, worsted, and bro- :
cade for men’s wear, and silks and velvets of all shades for ;

ladies’ wear.

Another department of the works, represented in one of
the upper views in the engraving, is devoted to the manu-
facture of wrought brass—butts and hinges. The machinery
for making them works automatically, and is the invention
of mechanics in the employ of the company. These pro-
ducts vary in sizes, and the cheaper ones are used for fur-
niture, inside blinds to houses, etc. More expensive ones,
of ornamental patterns, gilt, silver-plated, and engraved,
are made for use on pianofortes. Very many are for use
on shipboard, where iron is objectionable from its liability
to rust.

The company manufactures furniture casters, made en-
tirely from wrought metal, by a newly invented process.
The peculiar merit of the casters consists in the introduc-
tion of small iron balls, acting as friction rollers, and thus
causing the caster to turn more readily than the ordinary
casters., Being of wrought metal they are much stronger
than the common ones of cast metal.

A large department, shown in one of the middle views,
is devoted to the manufacture of kerosene oilburners, lamps,
and lamp trimmings. In this department the company has
had marked success, and is noted for the perfection of its
work. A very large variety of burners and lamps is made
there.
of German silver.
same care as the best silver thimbles, and are for practical
purposes equally good.

The ‘‘drawing department ” is the name given to that part
of the works devoted to the manufacture of brass ferrules
for handles of canes, fish rods, etc. Seamless tube, solid
drawn, is also made here, being drawn up from sheet metal
without the use of solder.

F. J. Kingsbury, '

The company

_chine.”

Thimbles are made here of silver-plated brass and :
The better grades are made with the-

_ternal current.”
- distributed over the whole resistance; hence, if the resistance |
~of the machine be represented by 1, and the exterior circuit
by 9, then of the total energy converted, 09 will be useful,

iexist on the surface. It is then rolled and rerolled until
it is reduced to the required thickness. During the process
of rolling the sheets are occasionally annealed, less fre-
quently, however, for spring brass than for tough soft brass.

The brass for the inside works of all American watches is
made here, as is also the nickel metal for the same purpose.
The oreide is a close imitation of gold, and is much used by
jewelers,

steam fire engines, for cornets and other musical instruments;
but by far the largest part of it is used for makihg silver
_plated spoons, forks, and other table ware. For this latter
purpose thousands of pounds are consumed daily.

Another article made by the company is the novelty lock-
I box for post-offices. These boxes are made in three sizes,
w1th brass or nickel plated fronts. Each lock is provided
" with keys of unique pattern, and no two locks are alike.

In the manufacture of most of the articlesthe company has
introduced many original processes and perfected special
machinery at a great cost, which enables it to produce a
grade of goods superior to any formerly imported and unsur-
passed by those of other domestic manufacturers.

The manufacture of photographic materials has become
very extensive, and now embraces several distinct depart-
ments in this establishment, either of which is of sufficient
magnitude to require separate and individual management,

It is impossible to describe in detail the great variety of
articles made in this establishment. We have already inti-

mated that the goods made by the Scovill Manufacturing
Company are sent to all quarters of the globe, and enormous .
The pros- -

- quantities are consumed in this country alone.
perity of this company is the direct result of cheapening pro-
duction while improving the quality of the articles.

house located at Nos. 419 and 421 Broome street, New York.
, They also have salesrooms at No. 183 Lake street, Chicago,
“and No. 177 Devonshire street, Boston,
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THE EDISON ELECTRICAL GENERATOR.
To the Editor of the Scientific American :

Your issue of November 15 contains a letter from Mr,
Edison accompanied by a reply to the strictures contained
in mine of the 1st November.

{ I feel confident that so far as the opinion of thoughtful
 electricians is concerned I might leave the matler as it now
stands without detriment to my reputation; but I am not
willing the general public should suppose I acquiesce in the
statements made by Mr. Upton, or that my viewsare, to any
great degree, modified by anything he advances.

Mr. Upton says I have ‘““confounded the obtaining of a
maximum current with the obtaining of a maximum of
“economical efficiency.” Now I submit I have done no such
thing. In my letter I have assumed that in dynamo-electric
machines the electromotive force is a function of the exter-

nal resistance, and decreases as the external resistance
increases.

The article on page 242 says nothing about the elec-:
_tromotive force being constant.
- does say that this is the case with Mr. Edison’s machine; but
-this is a mere assertion, the truth of which I do not only
‘not concede, but positively deny.

I do not lose sight of the statements on page 242, that

Mr.

“although the current from the armature may be used to .
.excite the field magnet, Mr, Edison finds it more economi-

cal to charge the field magnet by means of a separate ma-
Then follows an intimation that such is his inten
tion in the future.

rendered that battery twice or three times as efficient as any
.other battery, or if the electromotive force of the battery
"was a function of the external resistance, and decreased as
the external resistance increased.

Inow propose to re-examine some of the statements onpage

.242. T quote first: ‘ The internal resistance of the armature '
“isonly 14 ohm, and Mr. Edison claims that he realizes 90 per

cent of the power applied to this machine in effective ex-
Second: ‘“ Now the energy converted is

The German silver, otherwise called albata, is
used to some extent on show cases, for the ornamentation of |

The Scovill Manufacturing Company have a large ware- -

Upton, it is true,

duction of spark and heat at the commutator, etc. etc. In
‘other words, you have only to start the machine and it will
'continue to revolve for ever, and perpetual motion is an
raccomplished fact.

! Now if, as Mr, Upton leaves us to infer, the electromotive
‘force is constant and independent of the resistance of the
"external circuit, there is no escaping the conclusion that
power has to be applied to excite the field magnet, and in
the absence of any information other than is afforded by
Mr. Edison and Mr. Upton, we are obliged to assume that
'this power is supplied by a machine which furnishes the
current for this purpose and runs etself. Perpetual motion
is more than possible.

The question to be considered is: Is it true that a machine,
"in which the resistance of the armature circuit is only 14 ohm
and the external resistance 414 ohms, necessarily more efficient
than a machine in which the resistance of the internal and
external circuit must be made equal in order to obtain the
maximum efficiency? I answer, no; Mr. Upton says yes,
.and introduces the expression E? (r+ R)=? R to prove his
assertion and the efficiency of Mr. Edison’s machine. It
' proves neither.

It is true that Mr. Upton’s statement differs materially
from anything first stated, in that it takes into consideration
the electromotive force as an element of efficiency. But
what does it prove? Nothing more than was proven years
ago by Joule and Favre, and the reference to a recent num-
ber of La Lumiére Blectrique is not the best that can be
made.

There have been numerous machines built in which the
resistance of the armature of the working circuit was only
a fraction of that of Mr. Edison’s machine, and the differ-
“ence between the internal and external circuit much greater.
One instance out of many may suffice.
| Professor Trowbridge, of Harvard University, made tests
“of three well known machines, the results of which are pub-

_lished in the Philosophical Magazine for March, 1879. The
. .results obtained are given in the following table:
WiLpE MAcHINE (Large Size).
Resistance ‘ Current, ‘ Speed of Metre-gram- |Equiv. of Cur-  Effi-
of Circuit, | Webers | Mach. : mes, con- rentin metre- ciency.
in ohms. per sec. | per min. sumed per sec gram’s per sec\l
0594 ' 6233 548 | 350658 - 235480 | 671
0733 6176 508 392; 403 285,293 Lot
0857 4382 532 283 107 167,907 594
0907 6025 500 453,123 I 335.966 741
1'039 3928 520 208,356 | 163,682 549
1-120 4344 548 343827 ! 215,660 627
1-241 5043 | 504 542,685 322 047 593
1-453 4494 | 520 553,311 309,658 | 560
1-593 4751 536 633,765 366,910 579
2305 i 32:86 528 643,632 253,968 394
GRrRAMME MAcCHINE (Large Size).
0675 B0 i 432 589.748 509,418 863
0760 N i: ] 462 534,336 442,211 827
0781 ‘ b ‘ | G0UN0 45,377 749
SIEMENE! MACHJNE (Large Slze)
oo | o8 284 831,105 632255 . 760
1:055 I 688 2945 743820 - 509,569 685
1066 660 325 839,454 I 472,805 | 563

The resistance of the Gramme armature is 0:129 ohm; the
resistance of the magnet, 0212 olgn The total resistance is
therefore 0341 ohm.

i The total resistance of the Siemens machine is 0586
ohm.

The Wilde machine differs essentially from the other two,
the magnets not being included in the working circuit. The
armature has two circuits, the one for exciting the magnet,
and the other for working circuit. The resistance of the

- armature coils of the working circuit is 0-074 ohm. The re-
+ Mr. Upton says, ““ according to the reasoning in the letter
.in question,” it would be ‘‘ mathematically absurd to connect
"a Dattery with a resistance nine times greater than itself,”
‘and it undoubtedly would be if, as was beyond all question
claimed on page 242, that simply by so doing ¢t necessarily .

sistance of the coils of the armature for exciting the magnets
is 0-454 ohm. The coils of the field magnet have aresistance
of 2-83 ohms.

In this machine the resistance of the coils of armature of
the workingcircuit was about one-fifththe internal resistance
of the Gramme machine, and the ratio of the resistance of
the internal to the external circuit, when the maximum
efficiency was obtained, was not far from that given by Mr.
Edison for his generator on page 242.  Yet the efficiency was
much less than the Gramme, in which the internaland ex-
ternal resistance was about equal when the maximum effici-
ency was obtained. Itis therefore evident that there is
something more than the matter of resistance to be con-
sidered in the building of dynamo-electric machines.

Mr. Upton also gives two examples of the performance of
{Mr Edison’s machine, but they neither prove the efficiency

of the machine as a generator nor as compared with other

The rolling mill, shown in one of the lower views, is a as it is outside of the machine, and 01 lost in the resistance machines.

building 200 feet long by 120 feet, and the casting shop,
which is shown in one of the upper views, is 100 by 75 feet.

of the machine.” Now, Mr. Upton, claiming for Mr. Edi-

"son’s machine constant electromotive force, fully indorses :

The only proof of the efficiency of a mackine is the ratio of the
work done in the external circuit to the horse power expended in

This will produce annually about 2,000,000 pounds of sheet hoth of the above statements, which I again pronounce!driving the machine, and, other things being equal, it may
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