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United States, showing the effect of their training at  the 
institute, in which theory and practice were so happily com- 
bined, and in which every thing taught in  the lecture-room 
is at  once put to use in experiment and research. 

I n  1873 a further step it1 technical education led to the 
establishing of a laboratory of steam-engineering. An engine 
O F  sixteen horse-power was set up, and the necessary appa  
ratu-s for engine and boiler tests was provided. Out of this 
humble beginning has grown the largest and best equipped 
mechanical engineering laboratory to be found, in which not 
only is the work of instruction carried further than ever be- 
fore, but original research, conducted jointly by the students 
and their instructors, is pushed to points often beyond the 
range of ordinary expert investigation within the professios. 
I n  the same year the Lowell Free School of Industrial Design 
was established at  the expense of the LowelkInstitute, for 
the purpose of promoting the indu-stries of the country, and 
especially the textile manufactures, by cultivating the Ameri 
can taste in respect to form and color. 

I n  1876 the system of shop-work as a means both of gen- 
eral and professional training was introduced. Half an  acre 
of shops, filled with the best tools, machines, and engines, 
with over two hundred students pursuing this branch of in- 
struction, represent to-day the poor, mean shed, with its 
scanty appliances, which was all that the funds a t  the com- 
mand of the institute allowed to be erected in 1876. 

In  1881 was established a laboratory of applied mechanics, 
devoted especially to the tests of building-materials in wood, 
stone, and iron. The equipment of the laboratory has been 
increased from year to year, until it comprises a great vari- 
ety of apparatus and machines, designed largely by the 
instructors in  that department, for making almost every kind 
of test which the purposes of the engineer, the architect, the 
ship-builder, or the mill-owner may require, -beam tests, 
coiumn tests, belting tests, rope and wire tests, shafting tests, 
tests by tension, by transverse strain, by compression, by 
tensile strain, and continuous, interaittent, or instantaneous 
tests. 

I n  1884 the germ of a biological laboratory, which had 
existed in a comer of the shed used for the workshops of 
1876, was developed with the aid of a large amount of physi- 
ological apparatus. The resources of the laboratory were 
turned. first, upon the preparation of its students for subse- 
quent medical studies, and, secondly. upon bacteriological 
investigations, to which the marvellous discovery of Koch 
and Pasteur had pointed. I t  is not too much to say that 
there is scarcely a place in this country where as much im- 
portant bacteriological work has been done during the past 
three years as in this laboratory of the institute. 

I n  1882 the increased demands upon the department of 
physics for the higher and more technical instruction of 
students, looking forward to electrical practice, led to the 
establishment of a distinct service devoted exclusively to that 
end, and, in connection with the new building of 1883, to 
the equipment of a n  electrical laboratory, with engine, dyna- 
mos, electric motors, and a great variety of electric testing 
apparatus. Notwithstanding this equipment, this course in 
electrical engineering, as it has been developed a t  the insti- 
tute, could nol be sustained but for the machinery and ample 
appliances of the engineering laboratories. The training of 
the electrical engineer at  the Institute of Technology differs 
from that usually followed, in that the electrical engineer is 
here regarded as primarily a mechanical engineer, but a me- 
chanical engineer who has specially studied the mechanical 
requirements of the electrical industries and enterprises, just 

as the chemical engineer under the course established two 
years ago is regarded in his relation to the chemical indus- 
tries. And this introduces us to the last contribution made 
by the Institute of Technology to the philosophy of scientific 
and technical education, in the recognition of laboratory 
work in mechanics as an  essential feature of a proper training 
in any branch of the great engineering profession. I n  the 
mechanical laboratories the students in each branch of en- 
gineering, civil, mechanical, mining, electrical, chemical, 
and sanitary, are called to perform the work of experi-
ment, and to deal with the generation of power, and its 
application to the exigencies of their several contemplated 
professions. 

W e  have thus roughly traced the history of the Institute 
of Technology. W e  have seen within how few years it has 
grown from a doubtful experiment into one of the most 
important schools of the country. We ha,ve seen how 
largely it has enjoyed the confidence and liberality of the 
public, and we feel that we may securely rely upon the same 
generous support hereafter. W e  have seen how its methods 
of instruction have been adapted t.0 the changes and develop- 
ments of practical science. W e  have seen that in this mo- 
bility, this power of adaptation, lay the grand idea of the 
whole schenie; and we are sure. that, so long as it continues 
to be its guiding principle, the Institute of Technology will 
stand,- a monument to the character, learning, and wisdom 
of its founder, worthy the community in which its establish- 
ment was possible and by which it has been maintained, a n  
honor to the instructors who have devoted their energies to 
its service, and fortunate, as we trust it may long be, under 
the direction of so distinguished and able a president as Gen. 
Francis A. Walker. 

HEALTH MATTERS. 

The Influenza in Massachusetts. 

THE secretary of the State Board of Health closes his annual 
report with the following facts about last winter's epidemic: 1. 
The first appearance of the influenza in Massachusetts as an epi- 
demic, in the past season, may be stated to have been on Dec. 19 
or 20, 1889, and the place of its first appearance was Boston and 
its immediate neighborhood. 2. I t  increased rapidly in the num- 
ber of persons attacked, and reached its crisis generally throughout 
the State in the week ending Jan. 11, 1890, after which date it 
gradually declined in severity, and had nearly ceased as an epidemic 
by Feb. 10, so that the duration of the epidemic was about seven 
weeks. It reached its crisis earlier by several days in Boston than 
in the smaller cities and the remoter parts of the State. Its course 
was still later in Nantucket, Dukes, and Barnstable Counties. 3. 
The ratio of the population attacked was about forty per cent, or 
more exactly, as indicated by the returns, thirty-nine per cent, 
or about eight hundred and fifty thousand persons of all ages. 
4. People of all ages were attacked, but the ratio of adults was 
greatest, of old people next, and of children and infants least. 5. 
The weight of testimony appears to favor the statement that per- 
sons of the male sex were attacked in greater number and with 
greater severity than females. 6. The average duration of the 
attack (acute stage) was from three to five days. 7. The pre- 
dominant symptoms were mainly of three general groups,-ner- 
vous, catarrhal, and enteric,-the last being much less common 
than the others; the special symptoms much observed in the ner- 
vous group being exkreme depression, pain, and weakness; in the 
catarrhal group, cough, dyspnea, and coryza; and in the enteric 
group, nausea, vomiting, and diarrhea. 8. The chief diseases 
which followed in the erain of influenza, and were intimately 
associated with it, were bronchitis and pneumonia. Phthisis, when 
already existing in the victim of the attack, was undoubtedly aggra- 
vated, and in many cases a fatal termination was hastened. 9. The 
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ratio of persons attacke 1 in industrial and other establish~r~ents em-
ploying large numbers was about thirty-five and a half per cent, 
or less than that of the population at  large. Tbnt of the Inmates 
of public institutions was still less,-- twenty nine per cent. LO. 
The ratio of persons who were obliged to leare their woilr on ac- 
count of illness from influenza was about twenty-seven per cent 
of the whole number employed. 11. The average length of their 
absence from work \vai five days 12 Special occupations do not 
appear to have had a marlreti effect in modifying the seleritv of 
the epidi~mic upon operarixes In such occu~ations. While tlie -
atrnospb~re nlay constitute one important rneLiiuln of its com- 
munication. hunlan intercourse also sugqests itself as all eclually 
important factor." 

In  connection with Professo~ il1olescllott of Rome, Professor 
Luciani of Florence made a careful study of the "Hunger Vir-
t11os0," Signor Sncci, rluring his thirty-days' fa3t some t ~ o  yehrs 
ago. The results of t11~ir mork are publislied in a morrogrnpli en- 
titlrd "Fasting : Studies and Experiments upon Man," printed in 
I~a l ian  and German. 

According to the Jferlicul Kecorrl. Signor Succi. when not 
starvrtl, is a man of strong nluscular frame, with little auhcn- 
taneou? fat, and weighing about one linn3red and forty-seven 
ponricls. During his ibirty-days' fast in Italj- he lost 6,361 grxnls. 
or about thirteen pouil3s During his first thirty days of fascing 
here he has lost considerably more. He dr;\nlr at that time :in a \er-
:ize of 6'77.5granis of \vat,er daily, which is about the alnount lie 
tt~!;es now. 

Luciani states that lie had tir11-i rnuscl.s, a good tleposit of i 4  

s~ibcutaneous fat, a w r y  slow tissur-rhange, and, above all. an 
extraordinary force of will." The I t a l i ~ n  professor seems to tlii~lh 
that b,y soluntary exertion Succi is able to slow down the nleta- 
bolic processes. just as some peculiarly endowed persons can slow 
down the heart. I t  is upon this interesting point that Luciani 
particularly dwells; and he finds in Signor Succi a proof of the 
regulating influenre of the nervous sgstetn over the functions of 
heat-production, I esl)iration, hepatic artinn, rtc. 

How the  Pathogenic Bacteria do their Harm 

Brieger and Friintiel have stoclietl thi-, qr~tstion. Of course. the 
f i ~ s t  condition for successful incli~iry was to employ pure rnltiva. 
tions of the organisul expc.rinicnte11 upon. Ihsic bodies, drt~omi- 
nated ' .  toxine," had already been found in several palllogenic 
inicro organisms, such as the bac~llus of typhoid, tetanus, chrjlera, 
etc.; yet it Tvas found that this toxine did not invariably call 
furth all the phenotneua of the infectious diseases due to the bacilli, 
from pure cultivations of which iL had been obtained : the suppo- 
sition, therefore, scerned fair, that. besides the a!ready found 
chemical hodies, there were other substances which plajed a mo- 
Inentons part (The Edi?d~zcrgh171edicul Joumul). Brieper and 
F r & n k ~ lconsideled that Loffler's bacilius of diphtheria was well 
adapted for thcir purpose, because it  is now t~epond doubt that 
this organisnl is the genuine cause of diphtheria. Lamer had 
already called attention to the fact that this bacillus, wheil inocu- 
-1ated on animals, -guinea-pigs and pigeons, - colonized oalg the 
imtnedi::tc neighborl~o:?rl of the infected spot; yet grave alterations 
of texture and organs, and speedy death, of the animals experi- 
mente~: on, fullowe J .  Tllis cunnection of events could o n l , ~  be 
explainer1 in this !my.-- that t,he bacllli produced, by their local 
nlnlti[)!ication. a substance of exceedingly poisonous properties. 
wlrich *pread over Lhe whole o~ganisnl, and, independently of the 
bacte~in did ~ t s  dead1 y mork. Brieger and Friinltel consider that 
they ha\  e prca ~d that LiiMer's diphtheria bacilltis engpnders in its 
pure cultivat~sn a poiqonous, soluble sn!,stance separable from the 
bacteria, which, \\lien ~njected into snsce~~tibleanimals, calls 
forth the same plienomrna as tlie injection of tlte 11ring micro- 
organism. The autbora also have settled that this substance is 
destroyed by a heat rrt 140" F ;that iL can stand a heat of 1 2 2 O  F., 
e ien  in presence of excess of mur~at ir  acid. This last fact of itself 
bpeaks against the supposition tliat the polson of the dic)htheria 
bacillus is a ferment or an enzy nl. FLIIt her examination of this 
substance s h o w ~ d  it  was not a ptomai'ne or toxine. No crystal-

lizable sul,stance, save kreatinin and cholia, was obtained. Shortly 
sumnilng up their inrestigations. the authors seem to have dis- 
covered in the diphtheria bacillu, a substance belonginq to the 
albumen series of bodies, which has poisonous properties, and 
causes the phenomena of diphtheria when injected. They propose 
to glve it the name of toxalbumil~e." Tn tlie hving body they 
consider tliat the bacteria bnild up and separate their toxalbun~ine 
from the albumen of the tissues. Brieger and F~&nkel  alao exam- 
ined typhoid, tetanus, anti cholera bacteria, and staphylococcu~ 
aureca and watery extracts of the inte~nal  organs of animals killed 
by anthrax, in the same way as t h e j  had examined the diph- 
tlir>~iabacillus. and found in all of them bojies which, according 
to tlseir chemical behatior, were alhuminoids, wele poisonous, and 
couid tliert fore he aptly callrd toxalbumines. The road from nor- 
mal cons:itucnts of the body to substances of the most dangerous 
kin4 seems a lery short one, and our organisni itself may be 
looker1 upon as he proximate cause of morbid conditions let loose 
bj the life-activity of bacteria. 

NOTES AND NEWS. 

TIIE trustees of Johns Hopkins Unt~ersit~y have decided to re- 
open t8he Marine Labotatory of the university ill tjhe coming spring. 
Further announerments will be made later. 

-We learn froni the London Joztrnrrl of Educntio~z?that, ac- 
cording to returns rolnpiied by the Civic Statistical Bureau of the 
scbool; of Munich, there were in 1889 in thosr schoolv 2,327 children 
suffering from defeclire sight; to wit, 996 I~ogs and 1,381 girls. 
The gl.adnal increasr in the figures, which proceeds accordil~g to 
the distributioa of the t~ul)iIa into several classes, is highly signifi- 
cant. Of erscrp 1,000 bops in the iirst or elementary class, 30 are 
short-sighteii: in tlte second. 49: in t,he third, 70; in the fourth, 92; 
in the fifth, 103; in the sixth, 104; and in the secenth and last, 108. 
The nnmber of short-sighted boys, therefore, from the first class 
to the seventh, increases about threefold. In the case of the girls 
the increase is from 37 to 119. 

-Dr. Scliniiilt-Iii~nl)ler,the \yell-known Gottingen oculist, has 
been asl;e~l by the C111tusriii:lister von Gossler to drair up a list of 
requirements for diminishing the shortsightedness so prevalent in 
German schools Dr. Scbmid t-Rimpler, according to the London 
Journal of E~lucatio?~,reconimends (I) that teachers must acquire 

some Ir~~o.rvledge 
of school hygiene; (2) that a medical attenclant 
be attached to the school staff, and periodically inspect not only 
the school, but individual pupils; (3) that printed instructions be 
sent to the parents to inform then1 of the best position of the body 
for their children, especially with reference to writing, while en- 
gaged in the preparation of home-lessons; (4)that afternoon school 
be abolishetl, as far as is possible, so that the children nay l~ave  
plenty of exercise in fresh air; (5) tliat the arnount of home-work 
be ditninished,especially with regard to written tasks; (6) that the 
school coarse be not allowed to extend or er too many years. 

-The public lecture course of tlie Xew Irork Acaclerny of Sci- 
ences for the season of 1890-91 is as folioxvs: Nor. 24 The Cliff 
Dnrelliags of the Marlcns Carionst (illustrated by projections of 
original photographs), by Mr. Frcdericlr H. Chapin of Hartford, 
Conn. ; Dec. 15, *-Life and Scenes in the Hawaiian Isli~nds" 
(illustrated), by Dr. 13. Carrington Bolton of New York; Jan. 19, 
1891 ,  "Science and hfiracle," by Professor A. J. Du Bois of 
University, New Haven; E'eb. 16. '' Instantaneous Photography as  
an Aid to Science. History, and Art" (illustrated by novel lantern 
views), by Professor \Valiace Goold Levison of Brooklyn, N.Y.; 
March 16, "The Orkneys and Siietlands" (illustrated), by Pro- 
fessor Charles Sprague Smith of Columbia College, New York; 
April 20, "Practical Applications of Electricity " (illustrated ex- 
perimrnially), by Francis L: Croclrer, E hi., of Columbia College; 
blay 18 '* What is a D~atoul?" (illustrated.) by Charles F. Cox, 
3l .A. . of New York. 

-W..T. Harris United States conimissiotlrr of education, Wash- 
ington. D.C., bas issued a circular letter, dated Dec. 10, to presi- 
dents of colleges and hniversities in the United States, in which 
he says that it  is assumed tliat language instruction in colleges 
and universities, so far as it  relates to living tongues, is based on 


