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HOW GREAT INVENTIONS ARE MADE . withdraw my mind from any subject in which it has ance 
There is a very prevalent notion that an inventor is a become interested until its general bearings, at least, are 

tinkering fellow, an uneasy sort of mechanic who is always fully ascertained. I always mature in my mind the general 
experimenting, cutting, and trying, with a vague expccta· plan of an invention before attempting to execute it, resort· 
tion of some day hitting upon something novel and possibly ing occasionally to sketches on paper for the more intricate 
u:;eful. Doubtless there are in almost every community men parts. In building a machine a draughtsman prepares the 
who w aste their time and means in brainless labor of that 

I 
working drawing from sketches furnished by me, -which in· 

character, would·be inventors, who, having no clean cut or dicate in figures the proportion of the parts, I never making 
well considered purpose in view, are ever busy at nothing, ' anything with my own hands, I do not like even drawing 
making a show of invention without ever inventing any- to a scale." 
thing. But such men are no more worthy of the name of Inventors less favored by nature with the power of close 
inventor than the corner loafer who wrangles over the affairs and long continued mental concentration which Mr. Bige­
of local politics is worthy of the name of statesman. low was blessed with, or lacking the vividness and accu-

The real inventor is a man of an entirely different type. racy of his conceptions and the strength of memory which 
He knows precisely what he is driving at, and very frequent- enabled him to hold fast the mental image of a complicated 
ly his invention is entirely thought out before the first stroke machine which his imagination had put together, may have 
is made to put it upon paper or to shape it in a more mate· to resort S0011er to the pencil sketch or the material model. 
rial form. "When you strike a difficulty, what do you do?" But these are apt to become distractions rather than aids, 
was asked of an inventor whose fame is wor1d wide for hb and the young inventor should study to do without ·them as  
many achievements in overcoming alleged impossibilities. long as  possible. The moment the inventor materializ es an 
"I sit down and think," was the sufficient reply. idea his power over it is so far lessened. If the material 

The capacity to think is the inventor's first and most es- form is not just what it should be to suit the ultimate com· 
sential endowment, and no amount of tinkering, however i bination it is far harder to recast it, in the third stage of in· 
patient and mechanically skillful, can ever take its place. A vention as described by Mr. Bigelow, than it would be if 
striking example of the true inventor's ability to think cre- ' preserved as a purely mental conception. 
atively is furnished in the inventions of the late Erastus ,B. Of course to the man who has creative mental power, a 
Bigelow. He was not a mechanic, he had no practice in the hand skilled in the arts of drawing and mechanical construc· 
use of tools, he could not even handle a pencil with skill and tion may be, and if properly exercised will be, a desirable 
facility. His inventions were made in the receeses of his adjunct in the art of invention; but it is not an essential fac· 
brain, where the complicated machinery of each was created, tor, for many successful inventors have been, like Mr. Bige­
thought out in detail, before any attempt was made to give low, unable to give their new conceptions material embodi­
it material embodiment. To a writer in the last issue of the ment; and where manual skill furnishes a too ready incentive 
Bulletin of the National Association of Wool Manufacturers, to the overhasty materialization of crude ideas, it is an accom· 
Mr. Bigelow said that his most recent carpet loom-one upon plishment which the genuine iIi ventoI' can well afford to dis· 
which seventy-two yards of Brussels carpet have been woven, pense with. 
by one girl in ten hours-was completely worked out in his II .. , • , .. 
mind a nd mapped upon his brain, not in his study or factory, ' THE IMPOLICY OF ANTI·PATENT COMBIN ATIONS. 
but in the railroad cars while making his last visit in Europe. The report of the Executive Committee of the Western 
After sating his mind and eyes with foreign sights and Railroad Association for 1879 sets off with the following: 
scenery, an irresistible fit of invention came over him. Re, "Dutie8 of Member8.-The members of the association can 
tiring within him.self, the machine soon assumed in his mind not be too frequently or too forcibly reminded of their duties 

�!:c";;ntn�0�fA':1i?�.::.:::. 1� :m:' s��;:r:e":d
a�

e����1'�::::::: �&'; complete form in every part and detail. Showing a rough in the association, which consist, chiefly: 
�[����'f;h�g!'r:��'cli:'Ij;iroiiiic:io 181; :il�, f. fOr?idd�n food ............ t� sketch of the invention, the only drawing of it that had been "I. In introducing no new device, process, or appliance, 
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:: :::::: 103 made, Mr. Bigelow said: .. All I have now to do is to direct and to make no change in those now in use, without sub· Oak timber. buried ........ ....... 103 
g������,p�igc�,:���::��.::::::: 1&\ g;f:i����::,ta�.':':�:.��:�.e.����::?�� a draughtsman to work in the detall�." Subsequently the mitting the same for an opinion as to what and how many 
8����';I����y.��:.::::,::::::::::: l� �e�gh,¥o!�'b��:,."l·"""" . .. '''1� narrator saw the draughtsman in the inventor's study, under patent or patents the same is subject to; and 
Crops of 1879 ....... ............. , 103 p�trole�m,.on�yeiir; .. producHou )041 his direction, at work upon the drawings from which the "II. The entertaining, much less the settling, of no patent 
Deaf mutes, examination of • . . . .  

105 PetrolelWl m Colorado.... , .. ' 105 ' h' be d Th ' . f 
' 

DictiOnary. speaking ........ ...... 106 Railroad" construction in 18'79 . ... 106 mac me was to constructe . e mventor, copymg rom claim without an investigation thereof by the association; 
li�lg�iWgn�t,iIW�haj;i .. tan:::. l� ���b

ne�ugi�t::i�i:,c
ts
n
h£���:::::·18� the plans imprinted on his brain, dictated to the draughts- and never, except in extraordinary cases, settling any such 
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e
::::::::::::::::::::: l:A I �����;:�':'ls���a�f��':t�':.:ij;8i:.:·::l� man (who acted as a mere pantograph) every line, circle, and claim contrary to the advice received." 
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��.���::::.l� curve which was to be transferred to the paper, giving its When the National Association of Wool Manufacturers 

8�:::,;fl���datniosj,iiere·::·.:::: 1ir:l �f!�:fi1��r hiiiis'io'the::::::::::1� exact place, length, and dimensions. The result was a work· was founded, an especial object of many of its prominent 
8��:�':;;�nf����Y: ���egr·.: 1� ��:��� ������i'o'i,�S!o�derfui" "1� ing drawing, from which alone the machinists were able to promoters was a combination to resist certain patents which 
���o;r":�t i�;.t:glr��a�':,·;;,ade·: � i:i:��a

o
pJ:n�J��I;,:':�m::·.::J� construct a perfect machine, working without experiment were supposed to bear heavily upon wool manufacturers. 
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.����"::::::::::::.lg� i�l������' ���ot��ei'n%an:·.::·:Jf or adjustment exactly as it was contrived by the inventor. Against this course the first president, Erastus B. Bigelow, 
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ght
, '.���:���.�:.�� The difference between the working of a mind like Mr. took the high ground that the association had better work 

Inventions, agricultural ......... 106 Western Railways and patent laws !11 Bigelow's and that of an inferior inventor is one of degree to do. He said that if the association should attempt to in-Inventions, new . ... . ............... 98 Why the sky appears blue ........ 105 ' 
Leather, belting factory ......... 95 World's FaIr, proposed ........... 97 not of kind. The same kind of thinking is done with more quire into the validity of patents they would be liable to the 
==================---====,,::;-=-...... or less thoroughness by every true inventor And those who imputation of combining to defeat inventors. They had no 
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stop short in their creative thinking and begin to mateJialize power to decide questions of patent rights; and i f  they were 
their invention too soon only multiply their chances for to go into any court, as a body in opposition to any patent, 
going wrong, increase their labor needlessly, and demonstrate they would only invite defeat through the prejudice which 
their incapacity to reach the higher levels of the art of in· such a combination would excite. He begged the associa· 
vention. To begin to b uild when the object is but vaguely tion not to weaken its influence by going before the public 
appreheiJded is to invite confusion and failure by turning with any object which public opinion would not regard as 
the mind off from the' high way of invention to the bewilder· perfectly legitimate; and his wisdom carried the associated PAGE. 

J. ENGINEERING AND MECHANlCS.-Explanation .of the Bogie iog by· paths of unintelligent experimentation. wool manufacturers with him, and decided their future 
System of Locomotives. 1 illustration. Bogie Locomotive for the ' In that wide field of invention in which the self-imposed policy. 
Denver. South Park, and Pacific Railway. .. .................... 3415 

task of the worker is to accomplish a new result by a wise We are confident that the association has not regretted its Six·coupled Tank Locomotive. 1 Illustration . .............. ....... M15 
Central Feed Steam Boiler 1 Illustration. Central feed steam choice and combination of known means, the rules to be fol· diversion from what at first seemed to many its primary pur· 

boiler, Sectional view ... -..... " .......... .......... .. , ............ 3416 lowed are admirably set forth in Mr. Bigelow's description pose, and we have never heard that the wool manufacturing 
Steam Pressure Lubricators. 2 figures. Sectional views .......... M16 
The Sahara Desert Railway .... . " ........... . " ............... 8416 of the working of his own mind in developing the inventions interest has grievously suffered at the hands of the numerous 
How to As"ertain the Inclinations of BOringli. A novel lnstru· for which he is so honorably known. Speaking upon this inventors who have so largely revolutionized the work of 

ment and its remarkable results ........ .... ........................... 8H� point he said: the woolen trade. Norwegian Lighthouses .... ......... . ........ ... . ... ................. 3417 
Napier's Show Slleed, or Speed Indicator. 1 figure ................ . 8417 "My first step toward an invention has always been to get The Western Railway Association have undertaken to do 
Fast Speed of Vessels..... . ........ .. ............................ 8417 a clear idea of the object aimed at. I learn its requirements what the wool manufacturers wisely saw to be impolitic, 
Farcot's New Balance Dynamometer, 3 figures Front view, as a whole, and also as composed of separate parts. If, for and the peculiar relations subsisting bet'ween railway cor-side view, and sectional vfew ..... , ...... . . o • • • • •  , • • • • ' • • • • • •• • • • • • • • •  8418 
Chilled Cast Iron Armor. Gruson's System. 14 figures. Effect example, that object be the weaving of coach lace, I ascer· porations and the public are such as to make it vastly more 

of shot on wrought iron plates Effect of shot on cast iron shield. tain the character of the several motions required, and the impolitic on their part to combine for anti'patent purposes. Section of revolving cupola. Plan of battery, Mode of erecting 
cupola. Line of chilled iron cupola built for Prussian Govern- relation�these must sustain to each other in order to effect The manufacturers of wool had received no favors at the 
ment. St. Marie Battery, Antwerp. Interior of st. Marie battery . 8418 the combined result; secondly, I devise means to produce hands of the general public, and their work was strictly 

The Tay Bridge Disaster. 111lus. Searching far the lost .. ...... 8421 h . d '  dl I . N h k f h '1 Compressed Air Hefrigerating Apparatus, By HENRY BELL, t ose motIOns; an thu y, combme those means and re- private in character. ot so t e wor 0 t e ral way com· 
JAMES BELL, and JOSEPH -TAMES COLEMAN, Glasgow. 1 figure. duce them to a state of harmonious co·operation. To carry panies. They have received large grants of land and other 
section of apparatus" . .... .. ..... " ...... " ............ ............... 8m an invention through the first and second stages is compara· valuable franchises from the public, not for the enrichment 

Machine for Cleaning Wool. 1{ubner'� machine. 2 figures. Side d T elevation. Plan . ...... . , .. , ........................... " ............. 8422 tively easy: the first is simply an)nvestigation of facts; the of their stockholders, but for the public goo . hey are 
Improved Kneading andMlxing Machines. 11 figures. Details second, so far as I can trace the operations of my own mind, �ommon carriers, and in view of the conditions under which 

Of Pfiei.derer's machines .. ................... . .. . . . ... : ............... 8422 i comes through the exercise of the imagination. I am never they come into existence, the community lias a right to ArteSIan Wells. and the Great Sahara By J"eut. SEATON ' 
SCHROEDER. A study of the various plans proposed and in opera- at a loss for means in' the sense above explained. On the insist that the carriage of persons, property, and mails by 
tion for improving the Sahara Desert .................................. 8424 contrary, my chief difficulty is to select from the variety them shall not be needlessly delayed or rendered need-

imJ;::� !
i
���ct,�:��t':;��· .

.. 
·B�P;�f� .

.. 
E;��;; j:'H�'�s��-; 

MW always at command those which are most appropriate. To lessly hazardous. 
and ELIHU THOMSON. 2 figures ..... , ............... , ................. 8426 \ �nake :his choice of elementary means and �o com�ine th�m Should an association of wool manufacturers decline to 

II. MEDICINE, SURGERY, HYGIENE, ETC.-Skin Grafting. By Dr. III uUlty and harmony-to conduct, that IS, an mventlOn give place in their factories to an improved loom, they 
J. R. �EVI�. Metho�s of "peratin�.-Size of Graft.-Elfects ....... 8426 through its last practical stages-constitutes the chl'ef would be foolish, but, being under no obligation to the HygIene III the HIgher EducatIOn of Women, By Dr. A. 
lH1GHES BENNETT. Why women who follow intellectual employ- labor. . 

public, they would not be amenable to that public for their 
ments break down.-The physical conformation of woman.-The "In making this choice of elementary parts one must folly. For railway companies to comhine to prevent the 
nervous conformation of woman.-The intellectual conformation f '  . . . k '  d'ff t of woman.-The disposition of woman ,-The effects of social life reason rom what IS known to what IS not so-keepmg m adoption, say, of an improved bra e, IS a very I eren 
and education on woman .... .. .... "....... .. ... .. ....... ...... 8427 mind, at the same time, the necessary combinations, examin. matter; and the associated railway compaI\ies cannot afford 

ASphYXi� . . By Dr, HARVEY L. B�D. Asp.eedymethod of treat· ing each element, not only in reference to its 'peculiar func- even to be suspected of such action. As a natural effect of ing asphynamthe newlyborn andmdrowmng. 8 ligures" ....... 3428, " • I .  . . . Washing Out the Stomach-A Cure for Dyspepsia. A clinical tlOn, but to ItS fitness also for becomlllg a part of the whole .. their un wisdom III thiS respect, we see before Congreils a 
lecture by Dr J. M. DA COSTA, Philadelphia Hospital ... ........... 8428 Each device must be thus examined and re,examined until I bill to compel railways to adopt and use improvements cal· 

m. BIOI.OGY AND GEOLOGY.-Man and Evolution. By Prof. 'B. harmony and unity are fully established. I find no difficulty! culated to increase the safety of passengers and mails. The 
F. MUDGE,-Embryology.-Fossil men ,-A powerful and critical • ff . . " I • • • bl d argument against the theory of evolution as applied to man ......... 8429 III e ectmg that concentratIOn of thought -whICh IS so neces· i railway managers say that thiS I� an unwarranta e a n  an 

Are the Oceans Disappearing?. ........... ......... .............. . ... 800 sary in pursuits like mine. Indeed it is not easy for me to I unjust invasion Q.f their rights; but that is a question for 
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