
inent and write a complete and satisfactory report, there 
would be found outlinetl, as a b o ~ e ,  sufficient for three 
terins or one year's work. 

For  mechanical engineers the field must be broadened 
out so as to include tlle various classes of prime movers, 
engines, boilers, gas engines, etc.; but  in this case as in 
the other, with a f e ~ r  slnall p i e ~ e s  of apparatus. and a few 
sccurate nleasuring instruments, a great number of useful 
ancl valuable esperinlents can be po~formed. 

For  the purpose of investigation 2nd study: m tool om: 
machine rejectecl for ineficiency or wear b\- tlle owners, 
-will often srjrve as gooil :I plurpose as u new nlachixle. 
The results obtained ofken point ant a line of practice 
mllich ~ i lou ld  not ba follo~ved, and t l l i ~becoines a;) enclur- 
ing lesson on the st,uclent's mind. 

I have clsewliere eildeavorecl to point out ill (letnil 
methocls of ]i?erforming engineering esperiirlents, and I 
wish to call to niinil here 1 1 1 ~emjdiatic opinion that so 
far as ecluc~~tional :we the equipment resnlts coxlcerned, 
required lleeii not f ~ e  so expensive that it cannot be fur-
nished in any college of engineering in the country. I t  
is, perhaps, llm-clly necessary to rernark that a litt'le 
apparatus: employed to nclvont:~ge, is of more benefit than 
a 1a1.g~ collectioil useil merelj- to adorrr a cabinet or to 
advertise a college. iMy own experience leads me to be-
iieve that no species of in~t~ruct ion as much value to is of 
the student as that in whicll 11e pilrticipates, and knowl-
edge olitained by "feeling" i t  out, by proving by actaal 
experiment. reinr~iils with one and is more readily at  com- 
inand than t1l:tt obtained purely through the senses of 
sight and sound. 
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J nis leads iiie to piace a high value on this species of 

instruction, but  above and aside from all this is the fact 
that engi~isei-in:: is ar: nrt, fomldecl on imperfect applicn- 
t i m s  of the science of mechanics; all that me gut in this 
line, every engineering truth, must be proved, if not orig- 
inated, by the laborious processes ~ ~ h i c h  first taught are 
in an engineering lel~oratory; ancl he ~ v h o  would advance 
his profession must be skilled in all that relates to obser-
vation and investigation. 

COLJIEC: ES. 

So one, a l  the prec,elrt d:13, questions the ir~lpurtance bf 

ani~izal biology in the curriculum of all TF eli conclucted 
high sclioolq and colleges as nell  as in tlle better en- 
dowecl universities n ~ ~ d!)rofc.;sional sc3hools. Tlle ques- 
tion i.; rather, 1~37~- may this 1?e sc~oi:3plis?led:' Thai there 
is a sac1 lac11 of coiilpetellt ~~is t ruc?ion in tllese branches, 
evrn iu sch~)o!i that u:iP!ie i t  tlicir business to educate 
teac~hers, criilnot 11e denied 

The need is only too appaient but thelaboratory llletllod 
is not way the to relliedy the defect iu our smaller colleges 
and high schools, becsuce it is beyond their financial al~ili- 
ty to secure ~ t .  

This obstacle l~ray llonevor, be overcoille ton certain e\-  
tent by the use of the stereopticon and lantern slideb 
which may h~ had at  a lost that is nithin the reach of 
any school boaid. The price of stereopticoils has, vithin 
tho past few years, boo11 niatoriall:; rodaced and t?le qual- 
it:; great11 improved. so that now a good workiiig lantern 

suin as ioiv as fifty aol la~s .  Then again the pi,ocess of re- 
producing liistological subjects bas of late been so (level-. 
oped that they iuay be llacl from ahlost all dea1ei.s in 
school s ~ ~ p p l i e s  Very littla has, lioiv- at a norniual ouklay. 
ever, been written up011 this illethod of i!lu stratlug 
lectures on physiologx a11d hygiene in our pnl)!ic scliools 
and it i:: with this ln view that 1 l~nve uudert;r,!:en the 
present ~r t ic le .  

I haye no hesitancy in saying, at  the outset, that a 
better ~ulclerstanding of the histology of tissues can be 
imparted to a greater uumber of stuilel~ts in n given space 
of time by this means than CBY be ol~tained by the labor- 
atory method. I do not desi1.e to be nuilerstoocl as de- 
crying the pl.uc.tical ~c:ii~-t '~i, iyIalio~alor!~.%-here time nncl 
equipment are sufiicient, uo batter ined,lio<L i:an bo had for 
studying biology in all its pl~asc:~, thebut vhere either of 
above essentials is lncliiug the lantern beconles a valuable 
substitute, and even ~j-here bl~e laboratory rl~ethc;(l is c:ni- 
plog'eil. B have fotund the lantern a - i e g  ~-a,luable adjunct 
in inil~arti:ig a general linen-ledge of' the subject. As a 
nletlioil of illustrating 6irl:~ctic lectl~res on histology I 
consider it fnr ahead of clli~its. i n  its use tlie 111:itter of 
"personal equation is :i.ntl it reduced to the riliilil~~nllr. 
carries :I ir~ipressioa of tile origiunliiiore ~ i ~ i d  tissue 
because of the fact that it is a photogra11h. 111 t l ~ e  use 
of the lantern the educ:ited senses me ay~pei~ledto nuci 
valuable tirlle sa~ecl  that iu t l ~ e  !:tborntor)- ~liieil;c)tl it; 
spent ill l ea~ning  tlie techniclike of thri nlicro:;copc \vliicll 
in after gears is of little awii  unless the iuilil-itlua! (*oil- 
tinues ilr lsracticnl 1,:tboratory :i-orli. If the oi)jec:t sougllt, 
is tlie niaking of microscopists aixl origiunl iiiv(.htig:~t31.~ 
the^^ ase the laboratory il~etllod coll~hiijcil \ \ i t11  i l l e  
lantern for class delnonstration. but if tilili: or ecli~ii)rncilt 
is a clesicleratum the lantern 7.~7ill Ile i'orl;iLl i < )  be hilly 
adequate for goocl class instruction. Tcu j-e:irs' exl:eliei?c.e 
as a te~icller of biology lencis rile to s l~enl iIllus ljo!,iti~ely 
on this cluestion. Trained iu tlie best (irr.~ll.:~.uI t~l~or-
atories I naturally followecl their 11:stliodi; ~ilii.11 I begrli? 
teaclliilg. Gradually the lantern >>-as iiit~~oc:ni.eii to il- 
lustrate didactic lectures. A t  first ?-ise \\.axrililcle of tlie 
oxyhyclrogeii lime light for pi.ojecting actual tissues upon 
the screen. Manx valuable sl~ecirnens vere  !ofit by o x r -  
heatiilg. Various cells were ii.ltroducec1 to prevent this, 
but t l ~ e x  shut oIf the light to such an extent as to ~nini-
niize tlle result desired to be clbtained. I .sas lecl to snh-
stitute solar light for tlle lime light, but the ~~ncer ta in t~g  
of the results lecl to its abaucloiiment iii f a ~ o ~ .  plloto-of 
microgra~dly, and now 1~1ith:In i~ iexpens i~eoil la~ltern 
better results arc obti~ine(1 71y t%l?isprocess t l~ati  forlnerly 
with tjhe most espensiue stereopticoas, under the inost 
fa~'orablr,conditions. 1make nly own pliotol~~icrojit'apl~s 
and find it a deliglltful recreation. 111 past J-e:k::a 1 lisecl 
to keel) on lianil an extensire cabinet of rrrjcroscopic 
slides for reference. These have latterly boon cliscai:c!ed 
for tho photoinicrograpI:ic negative. My custon~ 1:uw is 
to photograpil all points of especial value as I am study-. 
i ~ i g  plncl Ale the negatives :LIYDY JZue litilefor future use. 
time is rerluired for the ~\-orii \rhea one has LL dnrk roo111 
handy which is fitted up for it. 

Tilo ol~jection llas been offered to pilutomicr0~ral111~ i l l  

that it only reproducecl the slides in light nud si~nilo. To 
overcome this objection 1 112~~7einvented n process b y  
which it is possible to reproduce the original st,iPiils of tlie 
microscopic slicle iu the lantern positive, in do-i~l~le stail] 
if necessary, %lid that without hand-pninti11~ as was 
formerly required. 

In  co~lclusion let ine reiterate that by ac?opting the 
lantern nocl photomicrograyjh the subject of axinla1 
biology Iliag be successfullj brought before the classes of 

with suitable accessories for projecting photo-~nicrogral~hs our high schools ancl colle$es, debarred fro111 its 
on the screen, for ordinary class ~vork, may be had for a study by lack of suitable eqmpnient. 


