
J citutific �mtricau. [APRIL 30, 1881 

j tittttifit �lUtritltt. THE DIVISION OF LABOR. I him to higher manliness. If th� daily pressure which the 
Since Professor Babbage wrote for the "Encyclopredia factory brings to bear upon the workman, tending to reduce 

Metropolitana," a generation ago, his celebrated chapter i him to the industrial condition of a cog in a great wheel or 
on the economic advantages of the division of labor, the I a wheel in a great machine, is not resolutel y offset by an 
principles he laid down and illustrated have been discussed I effort on his part to broaden his mental life and increase his 
with endless iteration in every sort of industrial publication, I knowledge and skill in other divisions of industry than the 
and demonstrated over and over in every department of lone he is specially engaged in, the chances are that his man­
the mechanic arts. hood is doomed. If his ambition is satisfied by the ability 

ESTABLISHED �S45. 

MUNN & CO., Editors and Proprietors. 

PUBLISffED WEEKLY AT 
NO. 3'7 PARK ROW, NEW YORK. They are fundamental truths, which. each generation of to perform one operation, or one limited round of operations 

artisans and manufacturers must learn, and learn to apply to fairly well, and he is willing to spend his life in that way, 
O. D. MUNN. A. E. BEACH. the ever-changing needs of new trades, new processes, and he must not expect to enjoy much of the life of a free man. 

'l'ERllIS FOR 'rUE SCIENTIFIC AMERICAN. 
new social and industrial conditions. One of the great industrial problems to be solved by the 

One copy. one year postage included . .. . ..... . . .. . . . ........... ... . . . . $3 20 I 
But when we have proved that division of labor is an es- Ammican people is how to adjust the relations of machinery 

One copy, six months, postal{e included .. . . . . ... .... ........ ..... ... 1 60 . sential condition of successful and economical production on and minutely divided labor, so as to secure on the one hand 
Clllbs.-Oneextracopyof TRESCIENTTFrcAMERICANwill be supplied I I d d d '  d d gratis for every club of five subscribers at $3 .20 each: additional copies at a arge sca e, we have not by any means exhauste the su b- the best an cheapest pro uctlOns, an on the other han 

same proportionate rate. Postage prepaid. ject. The workman is worthy of consideration as well as to counteract the tendency of specialization to narrow the 
Remit by postal order. Address the beauty and cheapness of the article he helps to manu- scope and value of the workman's life. Our operatives are MUNN & CO., 37 Park Row, New York. f t H' h b' f d" . I . . d . d '  ff d t 

h fi ac ure. ence t e su Ject 0 the IVlSlOn of labor may be ap- a so Citizens an sovereigns; an SOCiety cannot a or 0 
T e Scienti c Alllerican Supplelllent . . . . . .  . . 

Is a distinct paper from the SCIENTIFIC AMERICAN. 'PHE SUPPLEMENT proached from two opposite and to some extent IrreconCilable spOIl the CitIzen to save a fractlOn of a cent on a yard of cot-
islssuad weekly. Every number contains 16 octavo pages, uniform in size positions; and siuce the exigencies of social and industrial ton or a few dollars on the price of a ship or an engine. 
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMICNT, life require a perpetual adJ'ustment of and compromise be-$5.00 a year, postage paid,to8ubscribers. Siol1:le copies,lDcents. Soldby • t. a • 
all news dealers throughout the country. tween the more or less conflicting lines of policy dictated by 
Combined Rates. -The SCIENTIFIC AMERICAN and SUPPT,,"MF.NT the two divergent interests, it is to be expected that the prob­will be sent for one year postage free. on receipt of B()lJen doUars. Both lems involved in the division of labor will never be shelved papers to one address or different addresses as desired. 
The safest way to remit is bv draft postal order, or registered letter. as thoroughly settled and done with. 
Address MUNN & CO .• 37 ParkRow.N. ·Y. If regard is had only for rapid, perfect, and economical 

Scientific Alllerican Export Edition. production, the utmost specialization of labor is to be de-
TheScmNTIFIC AMlmlCAN Export Edition is a large and splendid peri-

odical. issued once a month. Each number cGntains about one hundred sired, if need be with the extremest limitation of the opera-
large quarto'pages, profusely illustrated. embracing: 11.) Most of the tive scope of the workman. If the well-being of the artisan, 
plates and pages .Of the fo�r preced�ng weeklYissues of theSCIE"TIFIC and through him that of the societv he helps to form are the AMII:RICAN, with Its splendId engravIngs and va1uable information; (2. . • •  . 

"' , 
CommerCial, trade, and manufacturing announcements of leading hOURes. ,maIn conSideratIOn, a very dIfferent aspect of the case 
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the 
world. Single copies 50 cents. lJr Manufacturers and others wbo desire 
to secure foreign trade may have large. and handsomely displayed an­
nouncements published in this edition at a very moderate cost. 

The SCIE'\TIFfC AMIi:!!lCAN Export Edition has a large guaranteedcircu­
lation in all commercial places throughout the world. Address MUNN & 
t;0 .• 37 Park Row. New York. 

NEW YORK, SATURDAY, APRIL 30, 1881. 

Contents. 

(I llustrated articles are marked with an asterisK.) 

appears. 
It is for the interest of society that every man shall be of 
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be at his best only when he knew everything worth knowing, 
and was able to do everything worth doing, or that society 
might need to have done. The natural limitations of human 
capacity and the brevity of the time at command for acquir-
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skill, mu�t of necessity go hand in hand with progress toward 
civilization, and still more markedly through all the ri�ing 

TABLE OF CONTENTi:l OF grades of civilization. So infinite in scope and variety have 
modern arts become that the division of duty and the nar­
rowing of individual function are something marvelous. In 
many instanc!lS the skilled workman seems now to be but 
l!ttle more than a living lin� in some great chain of industrial 
processes, a little piece of some huge organiza tion of men 
and machines. In this capacity the ideal workman is not 
the man who knows most and ran do the greatest variety of 
work, but he who can perform his own allotted task quicker, 
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In the classic illustration of Professor Babbage-the manu­
facture of pins-the division of labor had become so minute 
that each pin required the work of four men, four women, 
one bOy, and one girl, or ten different operatives, each per­
forming some one specific and sharply limited task. At 
this stage the American pin-making machine came in to do 
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THE STUDY OF ANIMAL MOTIONS. 
The instantaneous photographic views of horses and other 

animals in motion taken for ex-Governor Stanford of Cali­
fornia, by Mr. Muybridge, of San Francisco, have been illus­
trated and repeatedly referred to in this paper. Mention has 
also been made of the zoogyroscope, devised for studying 
the pictures taken. Improvements in this instrument have 
brought out several curious features in the phenomena pro­
duced. For instance, a larger number of slits in the zinc 
disk than there are figures on the glass one will increase 
the rapidity of the motion of the figures. Owing to this 
peculiarity, two figures may be placed on the same glass 
disk and will appear to be traveling at differeut rates of 
speed. 

It is announced that the p hotographs taken at Palo Alta 
are being prepared for publication in a large and costly 
volume, which cannot fail to be an extremely valuable con­
tribution to the science of animal motion. 

Facsimiles of the photographs are also being prepared for 
use in the zoogyroscope, for presentation before the scien­
tific bodies of this country and Europe. 

These investigations have a practical as well as scientific 
value. The revelations which they have made in relation to 
the position of the feet of a horse while running, the San 
Francisco Bulletin says, have persuaded some California 
trainers and horse breeders to make important changes in 
their methods, from which they expect to get much faster 
time. They represent that the results thus far have been 
very satisfactory. By the construction of a track around a 
large tent, and the arrangement of cameras so as to take an 
impression of the animal moving over the track from vari­
ous points at the same moment, some valuable pictures for 
the guidance of artists have been obtained. All degrees of 
fore-shortening of the same animal are represented in these 
pictures. A perfect skeleton of a horse was also imported 
from the East, which was taken apart and supplied with 
artificial ligaments to its joints. This skeleton was then 
made to assume the position of the living horse, as shown in 
the various photographs of the latter taken, and it was then 
exposed to the camera. Through the aid of the zoogyro­
scope, this skeleton is made to go through all the move­
ments of the living animal in his various gaits of cantering, 
pacing, running, trotting, and walking, presenting a pecu­
liar but intensely interesting picture, especially to the veteri­
nary surgeon, who is thus afforded a practical opportunity 
of determining the effect of motion on the various joints. 

.. , . ... 
THE ELECT RIO LIGHT IN AKRON, OHIO. 

A novel, and thus far successful, experiment in electric 
lighting, was inaugurated in Akron, Ohio, April 9. 

The town is lighted by two groups of lamps, one sap­
ported by an iron tower rising 208 feet above the street, the 
other by a wooden mast on the observatory of Buchtel Col­
lege, about 40 feet higher than the tower lamps. Each 
group consists of four lamps of 4,000 candle power each, 01 

an aggregate light of 32,000 candle power. 
The chief novelty of the system is the tall tower, made of 

boiler plate in 55 sections, each 50 inches in length. At the 
bottom the diameter of the tower is 3 feet; at tbe top, 8 
inches. The tower is &teadied by six wrought iron guys 
reaching to the top. Over the lamps is a five· foot copper 
reflector, which serves also as a hood. Thirty feet from the 
street is a wrought iron balcony, to which the lamps are 
lowered for trimming. 

The entire electric circuit is 9,110 feet, the cond\lcting 
wire being of copper. The total cost of setting up the 
system, including boilers, engines, etc., was $11,317, and the 
cost of running the lights a year is estimated at $1,580. The 
cost of the iron tower was $1,609. 

The light promised from these two centers is to be equiva­
lent to bright moonlight, over a circuit of half a mile radius 
from each group of lights, or two circular areas each one 
mile in diameter. It is tbought that four more centers of 
illumination would supply the entire city. From 300 to 400 
or more strel't gas lamps will be displaced by the electric 
lamps now in operation. 
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