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Life is short; gr<:lat, opportunititl3 are rare; therefore, make it 
a principle never to neglect one, whether small or great; 
seize it promptly, and make the most of it 

" Endeavor to keep' two strings to your bow.' However 
much engrossed with the work in hand, however secure ap 
parently your position, however satisfactory your location, 
keep the fact in mind that life is full of unexpected vicissi
tudes. Spare an occasional thought to provision against loss 
of position, failure of business, or compulsory change of loca
tion. Do your work so well that you may feel certain that 
your employer or your client.3 cannot afford to dispense with 
your services, and allow none of those about you to excel 
you. Yet be, at all times, prepared to make a new start, 
with confidence in yourself and your accumulated rpsources, 
should everything fail you. To ensure this, do your work 
better than can those who mayaspire to your position. Have 
a specialty in which none can compete with you. Be always 
on the alert to make acquaintances among those whose char
acter, position, and disposition may enable them to assist you 
when you find yoursel ves in need of assistance. Always as· 
sist your friends and deserving acquaintances heartily and 
actively. You will thus gain the approval of your own con
science, and will place a stroDg anchor to windward. The 
strongest man is weaker than a child if alone in the world 
without friends, and few men can say that they do not owe 
much of such success as they may have attained to the aid 
and countenance of g(1od friends. 

"Endeavor to become thoroughly acquainted with the 
principles and with all the details of the practice of those 
trades which are auxiliary to the profession of mechanical 
engineering. Do not feel satisfied until you can tell the pat
tern maker how to make your pattern, the molder how to 
mold it, and the founder of what mixture of metals you 
wish the casting made; until you can tell the blacksmith 
where to use theobest MId where'to place the cheapest iron, 
and how to make his scarfs and welds, and how to preserve 
the fiber of the iron uninjured; until you can instruct an un
skillful boiler maker in the selection of his plate and in test, 
ing it, in the spacing of rivets and in tae welding of a seam 
or the turning of a flange. Do not rest until you can take 
every piece of your machinp as it comes from the foundery or 
the blacksmith's or coppersmith's shop, and fit it to itR place, 
giving it the proper fil}ish, in the cheapest, quickest, and 
most accurate manner. All this will require time, patience, 
and perseverance, keen observation, a good memory, and a 
certain amount of actual practice to bring out that natural 
sleight, that mechanic's 'knack,' that no engineer in suc
cessful practice often lacks. 

" In doing your work, strive to earn a perfect self-approval. 
From first to last, work as if your sole object were to acqnire 
a reputation for good work and to assume a leading place in 
your profession. You may then feel a perfect confidence 
that, if you earnestly seek to acquire and if you carefully 
cherish such a reputatiolJ. 'for good"Work, honest dealing, 
professional skill, and general intelligence, your reputation 
will be very sure, in turn,to take care of you and to bring you 
competence and perhaps wealth. 

" Make the most of your resources. The greatest skill is 
frequently exhibited by the engineer in doing inexpensive 
work. In some cases the production of elaborate designs 
and graceful forms, the use of the best materials, and the 
employment of fine workmanship and the adoption of a beau
tiful finish, are not only allowable but incumbent upon you, 
and such construction is at once truly economical and most 
creditable. In other instances, the highest art is shown in 
accomplishing a given object at the least expense compatible 
with safety. Even rude devices, cheap materials, rough 
workmanship, and entire absence of ornament and finish are 
evidences, at times,of the ability of the engineer to accommo, 
date himself to circumstances and to accomplish large results 
with small means. The character of your work in this re
spect should be determined by the nature of the problem 
itself, by the means at hand, and by the value of capital. 
Where capital is plentiful and cheap, and where labor and 
good materials are plentiful and cheap, it would be inexcusa
ble to design and to construct, in important work, anything 
out the best work that you are able to produce, using the 
best material and dtlmanding the best of workmanship. 
Where capital is difficult to obtain, materials ill supplied, and 
labor expensive, and where the structure is a temporary one, 
the really good engineer will pursue quite an opposite course. 
To build cheap railroads and machinery in Great Britain, 
where capital is worth but four or five per cent per annum, 
and labor four or five shillings per day, as we build them in 
our Western and Southern States, where money costs ten 
per cent and labor is worth twice as much as abroad, would 
be extremely unwise. If it were stipulated that all new 
roads in the United States should be given easy grades, 
curves of large radius or straight tracks, well ballasted, with 
cut stone masonry and iron bridges. and furnished with 
station buildings and permanent structures of stone and 
brick: if it were prescribed that they should be provided 
with an ample supply of the best rolling stock, heavy loco
motives, cars fitted with all the most recent improvements, 
and with every convenience known on old and wealthy roads, 
we should have no new roads, and the country would remain 
undevploped. A machine designed for temporary use should 
be made at the least possible cost at which it will certainly 
serve its purpose. A machine which is expe3ted to work 
well until worn out, and then to be replaced by another, 
should be made of good materials and in the best manner. 
Where it is anticipated that the machine will be superseded 
by another of improved design before it can be expected to 
become useless by wear, it is waste of means to build it with 
a view to durability simply, and regardless of expense. It is 
for thi& reason that the light, cheap, but equally efficient 
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machinery, built by our mechanics for some branches of tex
tile manufactures, and 80me of our lighter tools, are better, 
on the whole, than the heavier and more expensive ma
chinery supplied by foreign builders. Improvements follow 
each other with such rapidity that it becomes necessary 
sometimes to throw out this finely built machinery before 
it is half worn out. This difference in first cost is thus sim
ply so much capital thrown away. Here, as in many cases 
that will arise, a good judgment, a strong, practical common 
sense, guided by experience and enlightened by acquired 
k1:owledge, is your only reliance in determining where lies 
the golden mean. 

"Make the interests of your client your own. Let me re, 
mind you of the bad policy, of the wrong of which you 
would be guilty, were you in any case to permit the apparent 
interests or the wi�hes of a client to induce you to adopt a 
plan which your judgment, your knowledge, and your ex
perience condemn. On the other hand, never permit your 
own interests to dictate a course obviously opposed to the 
best interests of the client who has entrusted his business to 
you; and never pursue a line of policy and action of which 
you know the results will fail to meet his expectations fully 
in every particular. Present to him every reason, pro and 
con; explain the case fully; and if his interests and your 
own are not identical and cannot be perfe�tly harmonized, 
state tlfe matter frankly and courteously, and decline the 
work: Such a Murse will always prove to be most correct 
and most satisfactory in all respects. You will retain the 
esteem and goodwill of your client, and the small, or even 
the large, amount of money surrendered will have a full 
equivalent in the gain of a greater self-respect. 

" Be guided always, but never ruled, by precedent. Be al
ways ready to accept what seems, all things considered, best 
in principle and in practice, without a prejudice arising from 
its novelty. Study newly discovered laws, and examine 
every new fact in a fair-minded spirit, and be ready to take 
full advantage of every evident improvement suggested to 
you. Respect traditional custom and common practice. They 
are probably founded upon good reasons and the teachings 
of experience; but be neither hampered nor blinded by 
them. 

"Be radical in theory, but extremely conservative in prac
tice. I would warn you against too frtle indulgence in ex
perimental practice. Your client's money should never be 
risked in even the most promising of new schemes, except 
WIth most thorough understandiDg on his part of the u ncer
tainty involved, and except where you are as fully absolved 
of all blame, aside from an error of judgment, in case of 
failure. Even the best of men have been misled by such 
absurdities as perpetual motion and kindred schemes, in
geniously presented and curiously disguised. The greatest 
deceptions are those which seem simplest and easiest of in
vestigation. Yet do not heaii;ate to embark your own means 
in promising experiment or in the development of inventions 
if yuu find yourself well able to do so; never forgetting,how. 
ever, that the perfecting of a new design and the opening of 
a market is usually a matter of vastly greater expense than 
at firs t estimated. 

"Help the inventor whenever an opportunity offers to do 
so with propriety and to do so effectively. Lend him your most 
effective aid. Encourage him when his schemes appear to 
proDise well. Never refuse to assist him in detecting falla 
cies or by exposing the errors into which his enthusiasm 
may have seduced him. Respect him and honor him as one 
of a class whose services to you and to the world are beyond 
estimate or recompense, and who are rarely rewarded for a 
tithe of their freely expended time, means, and health. You 
will meet schemers, dreamers, and ignorant pretenders,evpry 
day. Do not hesitate to expose them to themselves, and, if 
nece5sary, to the world. But, as you demand the respect of 
your fellow men, and expect credit for good intent and earnest 
attention to duty, see that you yield the same respect and 
accord the same credit to every honest inventor. Remember 
that he is a brother of Savery and Newcomen, of Watt and 
Evans, the inventors of the steam engine, a colleague of 
Wheatstone and Morse, who gave us the telegral,h, and of 
Stephenson, who made the railroad a daily convenience; 
that he is of the same race with Guttenberg, who gave us 
types, and of Hoe, who, with his wonderful printing press, 
made possible the modern newspaper and that multiplica
tion of books of ' which there is no end.' He is of the same 
blood with Arkwright, who gave us the loom,and with Howe 
who responded to the touching' Song of the Shirt ' by pro 
ducing the sewing machine. He is one of a noble army of 
the truest benefactors of the human race. Respect the in
ventor though his hand may be hard and soiled, his clo�hing 
worn, his manners rude, and his language ill chosen. He is 
one whose name may be remembered long after you and I 
and all of us, who pride ourselves upon fortune of birth, pro
perty, breeding, or education, have passed away and are quite 
forgotten. 

" Do not give up your studies, however pressed by business, 
but see that you make your foundations deep and solid by 
future acquirements. 

"Take care of your health. Keep this wonderful machine 
which we call the body-this mechanism which is at once the 
domicile and the servant, the transporter lind the feeder, of 
the soul and of the mind-in the highest state of etficitlncy. 
Study the laws of health, and obey them as conscientiously 
as the laws of morals or of civil and social duty. A mind 
diseased is often but the exponent of a body diseased. Re
store the body to health, and the mind will often be restored 
to its activity and its intellectual and even moral strength. 

"President Porter, of Yale College, gives you terse and 
sound advice in regard to your conduct and bearing as men 
'Young men ,' said hQ to his pupils, 'youarethe architects of 
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your own fortunes. Rely upon your own strength of body 
and soul. Take, for your star, self-reliance. Inscribe on 
your banner: 'Luck is a fool; pluck is a hero.' Don't take 
too much advice; keep at your helm, and ste«.>r your own 
ship, and remember that the great art of commanding is to 
take a fair share of the work. Think well of yourself 
Strike out. Assume your own position. Put potatoes in a 
cart over a rough road, and the small ones go to the bottom 
Rise above the envious and the j ealous. Fire above the mark 
you intend to hit. Energy, invincible determination, with a 
right motive, are the levers that move the world. Don't 
drink; don't chew; don't smoke; don't swear; don't deceive; 
don't read novels; don't marry until you can support a wife. 

Be in larnest; be self-reliant; be generous; be civil. Read 
the papers. Advertise your business. Make money, and do 
good with it. Love your God and your fellow men; love 
truth and virtue; love your country, and obey its laws." 
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REDUCTION IN THE COST OF FOREIGN 

PATENTS. 

MESSRS. MUNN & Co. take pleasure in announcing that 

they have effected arrangements by which the cost of Pa

tents, in all Foreign Countries, for American Inventions is 

Greatly Reduced, and they are now ready to receive applica

tions for such patents at the annexed rates, which include 

both Government and Agency fees for all ordinary cases. 

Some applications may require 8 number of drawings, 

and a specification of unusual length, for which an addition

al charge will be made. But the annexed very low prices 

will be adhered to, except in special cases, when the inventor 

will be notified of any additional cost before any expense is 

incurred. 
CANADA. 

The expense of applying for a Canadian Patent is reduced 
to $50, currency. 

A Oanadian Patent is granted for 15 years, divided, if 
the applicant desires, into three terms of five years each. 
The expense of applying for the 5 year patent is $50. Model 
an d drawings required as in this country. American inven
tions already patented here can be patented in Canada if thp 
application is filed within the one year from the date of the 
American patent. Caveats can be filed in Canada. Expenses, 
$25 in full. Send for pamphlet giving all particulars. 

ENGLAND. 

The expense of applying for an English patent, which 
covers England, Scotland, Wales, Ireland, and the Channel 
Islands, is $75, currency, payable in advance, and an addition
al fee of $175, payable within St months, to complete the pa
tent. Certain government taxtlS are required after S years. 
Patents granted to the first person who files in the complete 
specification and pays the fees, whether he is the original 
inventor or merely the introducer. For full particulars, 
send for pamphlet. 

FRANCE. 
The expense for applying for a French Patent is reduced 

to $100, currency, payable $75 on making the application, 
and $25 on arrival of the Patent. A small annual tax is re
quired after the first year. For amount of this tax and par
ticulars abou.t working the patent, see pamphlet. Sent free. 

BELGIUM:. 

The cost of a Belgian Patent, and the conditions, are 
subshntially the same as in France. For full particulars 
send for pamphlet. 

GERMANY AND A USTKIA. 

The expense for applying for Patents in Germany and Aus
tria is $100 each, payable in advance. Send for pamphlet 
gi ving details. 

MUNN & Co. obtain patents also in NORWAY, SWEDEN, 

RUSSIA, SPAIN, PORTUGAL, ITALY, all the British Australian 
Colonies, including VICTORIA, NEW SoUTH WALES, TAB

MANIA, QUEENSLAND, NEW ZEALAND, and BRITISH INDIA, 

on the most favorable terms, and at reduced rates from 
former charges. 

GENERAL REMARKS. 
No models required in any of the Foreign Countries ex 

cept Canada; and sometimes in Prussia, the officials reo 
quire a model when in doubt about the novelty of the in· 
vention, but it is seldom that one is demanded, and never 
till the application is secure. 

All persons who desire to take out Foreign Patents are re

quested to communicate with the undersigned. They may 

depend that their cases will secure prompt and careful atten

tion. We have had an' experience of nearly Thirty Year8 in 

the business of soliciting American and Foreign Patents; and 

as it is well known, a very large proportion of all patents ob 

tained by American citizens, both in this country and in for 

eign lands, are solicit�d through the Scientific American Pa

tent Agency. 

To secure a foreign patent, all that is necessary is to write 

to the undersigned, transmitting the fees and a copy of stlci 

fications and drawings. We can then at once proceed. The 

personal presence of the applicant is not necessary. 

A pamphlet, giving full detailed information regardmg 

each country, sent free. Address, MUNN & CO .. 

Office of the SCIENTIFIC AMERICAN, New York. 
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