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THE STIMULUS OF THE PATENT LAWS. 

UNDER the naked rafters, 

in the upper story of a 
house in Pine-street in this 
city, is t he room of' a man 
who is a very f air specimen 
of an American I nventor. 
His beard is long, his hair 
is uncut, his person is ne
glected; but his mind is as 
clear as crystal. He has 

that accurate and positive knowledge of the properties 
of matter, which is gained by those who come in actual 
contact with them, either in original investigations of 
physical science, 01' in personal practice of the mechanic 
arts. 'rhe man of whom we speak, has been engaged 
for some years in efforts to improve the process of tele
graphing, and neither Faraday, nor Henry, nor any 
othet· man in the world has a more thorough knowled ge 
of electricity and electro-magnetism than he has. He 
flrst devised a plan for the more rapid transmission and 
recording of the signals which constitute the Morse al
phabet at present in usc, by which he was enabled to 
transmit 15,000 words in one hour, instead of 2,000, 
the highest number previously reached. On removing 
the apparatus f rom his own room, however, and applying 
it to the line between New York and Washington, he 
found that the rapidity of the operation was limited by 
the action of the relay magnets. Accordingly laying 
aside all other matters, he has devoted several months 
to imprl>vements in this simple little apparatus. We 
have never been more impressed with the importance of 
slight modifications in mechanism than in examining 
the relay magnet which is the result of these months of 
study, and contrivance. The one previOusly in use 
seemed to be as nearly perfect as possible and so very 
simple that there was no room for improvement in its 
construction, but there was a trifling amolint of friction 
in the journals of the rocking hal', and even the al most 
instantaneous action of a spiral spring, was not suffi
Ciently sud den to make the several letters of 15,000 
words in an hour. By an accidental discovery of an 
important property of springs, which we shall fully de
scribe at another time, by mod ifications of the helix 
and better arrangements of the several parts, the action 
of the relay magnet was so accelerated as to bring it up 
to the rapidity required, and our inventor had that in
tense satisfaction-which none but an inventor can 
appreciate-of witnessing the complete success of' his 
long series of labors and experiments. 

He is but one of a large number of persons in the 
country, whose minds and hands are busy under the 
stimulus of the patent laws, in eager efforts to effect 
improvements in the arts which will facilitate the oper
ations of ind ustry, and increase the annual production 
of wealth. These men neither expect nor ask any re
ward for their efforts, unless they really produce some
thing of money-value to the community, and even then, 
all they ask is what they themselves can make out of 
the exclusive use, for a few years, of their own ideas. 
After these few years have expired, the community 
comes into free possession of the f ruits of their studies 
and labors. Supposing the same number of men were 
employed by an arbitrary government on salaries, how 
feeBle would be their labors compared with the efforts 
that are called forth by the splendid prizes occasionally 
reali�ed by successful inventors! No kingly cunning 
could devise a scheme which would secure, at so cheap 
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a rate, so large an amount of service to the state as this 
'Republican Law, which was conceived in a spirit of 
simple justice, as affording a fair, but moderate compen
sation to those citizens who do the most to advance the 
prosperity, wealth and power of the country . 

- '. -

PIANOS-A GREAT PIANO MANUFACTORY. 

Music-both vocal and instrumental-exerts a most 
elevating and refining influence. Its power ovc!' the 
human passions is beautifully illustrated in Holy Writ, 
in the life of Israel's warrior-minstrel-David, before 
whose strains on the harp the evil spirit fled from the 
heart. of vengeful Saul. In all ages, music has thrilled 
the heart und er almost every circumstance of life-on 
the field of battle, in the temple and at the fire-side. 
The ancient harp came down to us as the most suitable 
instrument for the domestic circle, and it seems to have 
been the parent of the pianoforte. If we look into a 
piano and examine the arrangement of its strings, the 
form of it harp placed in a horizontal position wiII at 
once be recognized. It is true the strings of the two 
instruments arc made �f different materials, and the 
mechanism for striking them is altogether different; 
still, in principle, there is it similarity. The improve
ments made in the modern piano-its great range in 
musical execution And its sweetness of tone, has ren 
dered it the chief otinstruments, for the domestic circle 
especially. Its paternity is claimed by several nations, 
but the testimony presented to us is in favor of Germany 
being its birth-place. In England it has been more 
generally introduced among the people than in any other 
European country, but it is in the United States where 
the manufacture of such instruments has reached its 
highest development. Once we imported such instru
ments from London; now, American pianos have won 
a superior reputation. The very best operative piano
forte makers of Europe have been attracted to our shores, 
and their experience and acquired skilr have been mul
ti plied and expanded with American spirit and enter
prize. One of the most astonishing triumphs in the 
manufacture of such instruments, known to us, has been 
achieved by Messrs. Steinway & Sons, No. 82 Walker
street, in this city. The father, who was a manuf acturer 
of pianofortes in Germany for 25 years, came to the New 
World about 11 years. ago ; and with his four sons, all 
practical instrument makers, engaged as journeymen, 
and thus worked for nearly four years in order to acquire 
a knowledge of our language, institutions and modes of 
doing bnsiness. Being possessed of some capital, they 
then commenced business on a small scale, making one 
piano per week. Now, mark the change. Last week 
we had the pleasure of going through their new manu
factory in Fourth-avenue, in which no less than 30 
square and 5 grand pianos are turned out weekly, and 
the means of supply can barely supply the demand. 
During the 25 years in which Mr. Steinway, Sr., was 
engaged in the business in Germany, he onfy made 473 
pianos altogether; now they manuf acture 1,620 per 
annum, or 1,154 more than they made in 25 years in 
Europe. And all this business has been made in the 
short space of seven years; a fact which m�kes it most 
surprising, considering the great num bel' of other firms 
engaged in this manufacture. The new factory extends 
f rom Fifty-second to Fifty-third streets, occupying an 
en tire block. The building is in the form of the letter 
L, running 201 feet jn one direction and 165 feet in the 
other. In hight it is six stories, with the basement; 
it is 40 f eet in depth. A large court yard occupies the 
inside space, in which are stored 2,000,000 square feet 
of lumber; and there is also a kiln where 240,000 feet 
are always undergoing the process of drying. About 350 
operatives are employed on the premises, and all the 
departments are arranged in the most systematic manner 
to facilitate the operations. 

The rise and progress of the Steinwaya in manufac
turing pianofortes, it will be agreed, f rom these state
ments, is enough to excite astonishment; because it is 
not a speculative business, bnt a regular manufacturing 
institution. One cause may be assigned to the great 
number of pianos sold in the United States; namely, 
the general distribution of wealth among the people, by 
which so many families are enabled to purchase such 
instruments. And another is the very general cultiva
tion of music in families, academies, and even in our 
common schools, at the present time. These are 
delightful considerations; because the piano is t.he best 
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of instruments for accompanying the voice-in hall, in 
school or social circle. In the last issue of the SCIEN
TIFIC AnIERICAN, we directed altention to the triumphs 
which had alway!! been secured by good mechanism in 
all departments of manufacturing operations. Messrs. 
Steinways' success is a powerful confirmation of the 
statements we made in that article. But without 
original genius also, so as to devise impravements, little 
progress is made in any manufacture at the present day. 
The patents secured by any manufacturing company is 
a vlJry good index of the ir enterprise and success. 
Messrs. Stein way have invented several excellent im
provements in pianofortes; the patents for which 
were obtained through the Scientific American Patent 
Agency, and these have secured to them the just protec
tion and enjoyment of rights and advantages which have 
proved eminently beneficial in their business. 

. . -

NIAGARA RAILROAD SUSPENSION BRIDGE 

We have received a pamphlet containing a r�port on 
the present condition of the above bridge, by John A, 
Roebling, or Trenton, N. J., its engineer. As this is 
an international structure, and the greatest railroad sus
pension bridge in the world, everything connected with 
its adaptability and rlurability for such purposes is of 
great interest to the engineering and railroad profes
sions. This bridge was opened for traffic on the 8th of 
March, 1855; and the number of trains and trips of 
single engines which pass over it daily now average 45. 
This affords evidence of a very great traffic, thus sub
jecting the structure to the most severe tests. After an 
absence of two years, Mr. Roebling visited the bridge, 
and gave it a thorough examination on the 18th, 19th 
and 20th of July last, and he could detect no change in 
any of its partls. In order to judge whether the stiff
ness of the stlperstructure llad been impaired by five 
years'traffic upon it, he placed a leveling instrument 
between the towers on the New York side, and observed 
the process of grad ual deflection caused by five trains, ail 
follows:-
A train, compooed of the engine'� E�Elex 11 nnd tender, of 

35 tun:!! weigh t� drawing 10 empty cars, produced a de-
flection in the center of . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . .  0.4tl2 feet. 

A small engine, drawing 9. loaded passellgCl' enl'S, 1 bag-
gage cal', and 1 loaded cattle Cal' • • • • • • • • • • • • • • • • • • • • •  '" 0.540 feet. 

Another light engine, with 5 loaded passenger cal's. and 1 
baggage car ..... .............................. ........ 0.520 feet. 

:fg� i����e 
e�:i��� xl'

l;t�::'�i�:�1Il:llOr)(iaded' 'caiile' 'CUl:S, 0.315 feet. 
each holding from 17 to 18 cattle of the largest size •. . . .  0.789 feet. 

He says:-" By comparing the above observations 
with those of 185 5 ,  we discover no essential difference. 
The qnestion has been repeatedly asked why trains are 
not allowed to pass over this bridge at a higher rate of 
speed than five miles an hour? This lim itation is looked 
upon as a sign ot tacitly acknowledged weakness, and 
has been f requently ref erred to as a strong argument 
against suspension bridges for railroad purposes. The 
first great object of this Iimi tation of speed is salety. 
Although it may look somewhat timid in this fast-going 
age to see f reight trains muve at the rate of five miles 
per hour, and passenger trains at even a less rate; yet, 
when it is consid ered that this slow speed insures abso
lute safety, no matter what accident may happen to a 

train, the traveling community ought to be satisfied with 
this cautious arrangement." 

By an additional expenditure, however, of $20,000, 
the stiffness of this bridge may be so much increased as 
to allow trains to pass over it at the highest speed; but 
no increase of speed, we hope, will ever be permitted. 

There are some very important scientific questions in 
the course of solution by this bridge. 'W rought iron, 
such as that of which the cables are composed, has been 
held 'by many engineers to be an unsafe material for 
suspension bridges, f rom two causes. One is rusting of 
the metal by the oxygen of the a�mosphere, and the 
other is the conversion of the fihrous into brittle cystal
line iron by tension and vibrations. Mr. Roebling 
states that the iron of the Niagara bridge is protected 
mechanically f rom rusting by several coats of paint, and 
chemically, by calcareous cements, which absorb the 
oxygen in damp situations, and thus protect the anchor 
hal's. He recently examined the anchor bars of the 
Monongahela suspension bridge, at Pittsbm'gh, Pa., 
which was built 16 years ago, and he found them per
fectly preserved by this cement in which they were im
bed ded. Mr. Roebling is of opinion that the crystlllli
zation of fibrous iron by vibrations or by tension, or 
both combined, "has, in no instance, been 5atisfac
torily proYc-d or demonstrated by experiments;" lind 
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