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To oue who attended the meeting of the 

Athletic A !;sociation Febrnary 14th, or 
rather to one who nttended the gathering of 
a few students on thnt day, it would seem 
that athletic interest had seen its best days 
at the Insti tnte, bnt such we do not believe 
to be the case. True it is that appenrances 
arc against t his conclusion, but we hope that 
this is a case where the clothes do not make 
the man. 

In another column will be found a com­
munication from the University of Pennsyl­
vania to Oapt. T. F. O 'Connor, (If tho a th­
letic team. This le tter fnrnishcs a means 
for the students to show what interest they 
have in athletics in general, and in track 
athletics in particular. The invitation to 
Tech to take part in the U. of P. meet in 

Apr il next is 0110 that shonld have the care­
ful attention, not only of the Athletic Direc· 
tors, Lnt also of every student. The case as 
it stauds is somewhat liko this, as f1u· as we 
can ascertain: A certain amount of money 
hns been subscribed by the students for all 
departments of athletics, with the under­
standing that no more money \vonld be asked 
for this year ; such money hcing deemed 
snllicicnt to meet all obligations of the ath­
letic association. Of th is money none can 
bo taken to send our athletic team to Phila­
delphia witbont incurring a debt for tlte 
association. The natu rAl conclusion wonld 
be thAt Tech should not enter its team in tho 
Pennsylvania races, but it docs seem too bad 
that snch should be the case. Students, will 
yon permit it f 
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It ib hanlly necessary to go into tltc 
dctnils of the ad,•nntagc that wou)J ac­

truc to tho T ech hy its parti ·ipntion in 
thi~ meet, C\'Cn if it should lose. The 
collc~cs in who:;c class we arc placed at·c 

snitablc opponents in every wa.Y for the 
W orcester P olytechnic I nstitute, and we 
would Sl'Ctn to h:wc a fuir· cha11cc of winuing 
our race. Tho meet coming on Sntnrday, 

April 25th, makes it highly improbable that 
the FtLcnlty will offer any objcc·tion, if the 
association, o r J·atl1cr if the students, deeido 
to en ter n team. The on ly obstacle we can 
sec is the luck of funds, bnt there is hope 

that this obstacle m:ty be remo ved. The ex­
penses of send ing a team to Philadelphia 

would not be so groat as nt first glance would 
be supposed. SlOO it seems tons would mot·e 

than cover all expcu cs. There arc at present 

over 200 students in T ech. If each man 

would contribute fifty cents, we could enter 

a team. 

Under o rdinary circnrnstauccs we would 
not advise T ech to enter a team in such a 
meet provided additional subscr iptions from 
the students would be ncecssnry, bnt th is 
case seems to be a special one, in which 

the end justifies tho means . Yon, stucleuts, 
especially you who we re too unsy to answer 
the cnll of the athletic ;lssocin.tion to a. meet­

ing on Fclu·tu\t'Y 14th, now have a golden 
opportunity to deuy tho allegation cast upon 

you; you, we say, hn.vo nn exccllcut chance 
to show that on that day yon were not dead, 
bnt only sleeping. Wake up, Look a round 

yon I ec what good yon can do, and the n 
come f o r ward ;\nd ma ke it possible fot· 

W orcestcr T ech to accept the abo,·e men· 

tioncd invitation. 

The pro·pccts of n good ~cason in baseball 
this spri ng seem fail'ly good now. But then 

prospects always seem good here at the begin­
ning of a SC<tson, though before many weeks 
have passed, through the inactivity and laiBs~.-; 

faire attitude of the students, the aspect 
for the manager becomes decidedly gloo rny. 

Be that ns it may, the ,:oming sca~on ce•·­
tainly proroi~c3 to be a sncccssfnl one from 

the pr·c cnt point vf view. Wi th snch men as 

Capt. Z Loder and fi vc other·s of last year's 
team btill in college, and sc,·cral <:nndidatcs 
for· the val"ious po~itious on the team, a nine 
well fitted to represent the Institnte should 

be in the field this year. The weakest point 
seems to be that of pitclter, but as th e re ;trc 
several good men iu the Freshrnnn class, the 
indoot· training it is hoped will develop the m. 

Anu now a word to the me mbers of tbe 
Fr·esluuan class. Let every '99 man r·cmem­
bcr tlmt it is just as much his duty to try for 

the team ns it is the duty of an upper class­
mall ; thut the material i11 the other classes is 
fairly we ll knt>wn, whil e Se\·ernl dat·k horses 

may be in his clnss, and he may be one of them; 
that all me mbe rs of the Institu te will stand 
on tho same level or, in othe r words, that the 

best man will be chosen fot· tho best place : 
that faithfulness in practice will be much in 

one's f:l\·or; that when it is hard to decide 
among several candidates that faithfulness in 
all thin~s may ca rry tbo day; nnd ln~t, but no t 
least, that he should put Tech before class in 
baseball as in all things. 

It is not our iutontiun to tell onr readers 

more than we already have about the 
Current Topies Olnh, bnt we cannot re­

frain, nftct· its last meeting, ft"Om ealling the 
attention of tho studen ts to this clnb which 
deserves thei r support. To tho student who 

is inditlcrcnt to this cluh we would say, that 
he docs not kn ow anything about it. Learn 

someth ing of its working:;-in othe r· worda at­
tend ouc of its meetings,- and then, we war­

rant you . you will be anxious for its success; 
cspccinlly if yon cou ld have attended the last 
m eeting would yon IH\\'C eomc away not only 

pleased, bnt also fi rmly convinced that the 
Cnrt"cnt Topies Clnu fill s n long felt want. 
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Tho 1nst meeting of tho Engineering Soci­
ety was exceedingly intcrc;;ting nnd profitable 

to nil who attended. The nnthors of the 
tltrcc pnpcrs rcnd al this meeting l1avc very 

kindly gh·cn tlwm to ns for pnbliNlliou, bnt 
lack of space prolduits the insct·tion of nll 
th ree of th em Ht ont·e . In Lllis i~snc will lJc 
fonnd Oo1. J ames Francis's pnpet· on " Power;' ' 
ou t· 11cxt nnmiJCI' "·i ll contaiu the :utidc of 

l\h. 0 . L. Gritlin, 011 "The Elc<·trical Eqnip-
111cnt for an 01·crhcml 'f raq•lling Crane;" 

and in the i s::.IIC o( Marcil tweuty-1irst will l1c 
funnd the papct· of Mr. Clinton AJ,·ord, 011 

"Eccentric n c,·cl Gear:: ." 

WASHBURN ENGINEERING SOCIETY. 

T hree alth• :entl iutPn· ... liug 1':1Jll'l'"' \\'t' l'l' pn•­
"<'llktl :et lht• llll'l'lill'.! 111' tlw \\" n,.,lelonrn En~ri-
11\'l'l'ill~ So<·il'ty. :\fo11day 1'\'t·llill!!. 1111• llllll in ... l. 

.\ ftPr llw lll~·~·tiU!! l1:1ci lt\'l'll t·:•ll,•d to ord<·r "'' 
Pn•-.irl,·nl .\l:lyo. da· ndutth•-. of' lit<· fll'<'(·t•cliu~ 
llWl'tin!! wen• r·.-nol 1,,. S<•<·rd:an· _ Udt•n. ~ J r. 
(; t•or;..r; 1':. ( ':tlll p. 'KK.' wa-. ~·h·l'l ~·tl I o JUt> lid 11"1"­

,Jiip. Tlw Pn•-.id1·111 IIH·n intnultH·<•d Col. .J:Illlt'" 
F mn(·i-,, ( 'ltil•f Eu!.!in<·t•r 111' tlw ( 'a 11:1l :ttul Low!\-, 
( 'q,, Oil IIH· :\l t1t"l'it,ll:1t·k Hi\ l't'. \\I hi l'l':ld :1 p:qtl'l' 
on .. l'mn•r. ·· T lw m·xl JI!IJWI'. 1111 .. 1-:t·l·t·lltri<· 
l h·n·l ( :~·:11· .. ,'· w:a-. dt·lh·t·n·d It\' ( liutoea ~\l nml. 

'xli. T lli-, fl:lJil'l' w:h illu-.tr:tl.t·d l•y :1 di:t!!l':llll 

:tlld n f11ll ..;i;w tnodl'l . !Itt• wnd\in~ ,,f 11 lti<·lr l 'X­

(·ih•d (·ou-..ith·r:d•h· iteh•n•-.1. T lw l:t-.t p:qwr 11 :h 

uut :~dn·rti-;l•d itl IIH' noti1·1· of tlw IIH'I'lill!.!. :\fr. 
( 'ltarlt·.., 1 •. ( : rillill. ·KK, 11-lo·!_!r:qohin!.! to J>rnl't•:-,.,m 
. \ ld1·11, iu llw ltllll'llill!.!'. l'nnn Spt'ill;.!lit·lcl. tltal Itt• 
1\lltdd loc· :tlol•• to ch·li\t'l' it. Tlw '"lojt•d. ··Till' 
Eh·i·lril· l·:cjltiptw·ttl 1'01 :111 On·rllt·ad T r:l\'i•llillg: 
( 'nerw.'' d•·:dt p:trlic· trl:trly 11 itli tlw <·r:lll•'" of tlte 
!'-!lt:n\ EJc,(·tril· <'otnp;lll.\-. "lti1·lt Wl'l'l' •fl·,..igtwd l1~' 
;'l r r. ( :ritlill. E :wlt of tlw =-Jit·:ekt·r .... :d till' 1·ioM' 

.,r hi:-. p:t(ll.'l'. 1\:1:-. qtw ... tiutlvd ''·" tlw ll ll' tll fl\'1'-.. 

POWER. 

1t<':td bJ' ( ' u l . ,, ,.,., .. ,. Frnut' l 'i or LOW(' ll , lln""'" h~t;)rf' 

the \\' a -hburu E toatlflf't'rtu., Sot•l f' I .T, 
Ft'brou n ·.:t' 'rt' u l h . 

I>ower, dcril'l::d from water, o t· from steam, or 
tran~mittcd hy electricily, is one of tbc great and 
importnoL p1·ohlt>ms of the clay, an(.( il i interesting 
to follow and watch the gmduul ::.olution of the 
problem nnd the :-.teady ad\'llllce aucl improvement o f 
methods in e1·cry department relating to the trans­
mi. sino of power and the machinery requireo to 
develop it. Our Tccbnicnt sdwols urP stril·ina: to 
educat<' tha yonth of lO-day, not o n ly ln theoretical 
work, but uli:oo in a (H'nd.icaJ wny. Laboratoriel! anti 

work,hops of rece11t ori;,!ln, gil·c opportunities 
~reaLly in uclvaoce of former method,. , and the 
l'esult:. ttrtl n::.tonislting. ' 1\Hiay tl1e ):!raduatc" are 
prt>pared for rc::.pou::-iiJle po:-ition;; Ill ont·t>, ami as a 
rult: brin~ with them new wa"" llllcl new ich.otl!l which 
ne·c uot always acc<•ptell with i,:-ood ):!rnce h~ olll Iu:;if.:, 
t•lluc·n.tcll ln the olll Wtly , hut IH!I·ertltcle,;:'l, the new 
wuys arc the hl!l'l and indi<'ntc ro·nl progn•ss. 

The la-;t c<·URU!' of 181:!0 ;rhc" the npJtroxienat.c 
amount of po wer utilizt•'l in New Jo~n;rllwd nlone Ill> 
;.ts,ooo hut·::.e power!', of which nnv-:>c•\'eu per cent. 
is water power. and In lll,V jud~ment· tbe next cen:.u..; 
Will IIIOI'C lhtlll 11011 bJc l hi_. :l llHIIIIIl, II nd tile hlr"C 
iucrcn:-e is due chiefly Lo the itllroclnction nnd de\';1-
0 JHllenL of elcctr·ic pow<:r. 

Many yc:1rs tt;!O the water po\\'er of the l\ferrlmack 
llin!l' nt Lowell \1 11!' pennanrnlly lt•nselllo lhe teulttr~e 
mauufacturing t·outpouit•:>, hy the cmnpnnJ tlutt con­
trols the water J'lfiWN of the ril'(•r. At that tiwe the 
mills w ere ruu by \\ntcr p<)\leJ' only. I t wn« before 
the time (Jf the iutro!luction or :-tc·utu cu;riues. The 
t.otnl power nf tl ll' l\ lt'JTimuck Hivcr wn::. c:-thuatctl to 
IH• uhont 13~1 mill powers. l'IJtlinolcuL to a liow of 
ahoul t{.GOO cubic feet tH't' st·eun<l. :lltu thb rcpt·t•· 
:.cult•d uhont the ruiuimum llow <>f the rhcr. l m­
pron•mc•nb lun·c be~n mmlc hy iou'l'O>~in;r the htlg-ht 
cf tlu! tlashhoords :lt the Hlaen eltuu, wllicll ho,.. the 
etrt•cL of materially enlar,!!lll!{ the l\1 ill P ood. whiclt 111 
upwanl-; of ci;.:ltteen miles in ll•ngth. At ~rl'a.t 
I"XI>t:•n:-c the l'il!'hL to rube nUll use Ute Wtlll•r in Lake 
W innirissco~ee, the water ar('a of 11 hi ell 1 ... upwnrcls 
of r-CI'Cnty-two Kquu re mllt•s, was ~'~ecurerl, \\ hich 
1-t·l'l'cd !\~ :1 l'c,crvoir to llrllw from in low stn~cs, and 
until recently was o:<ed for that purpose. W ith tllcsc 
imprOI'erncuu-, IL i=- a rare e1·cnt w!Jen lhe river full· 
to o.;upply the p()wt:e· lca~l:'d, whicb is cqu!l•nlent to a 
tlow uf 3,GHO cubic feet per :.cconol for liftecn hour::. a 
tluy. The rapill growth of the industril''- rctJllirts 
a 1 cry lar~c htt·rcasc of power, and team I)Ower 1:~ 
lhl'li in Cll llltt;Ction wllh tile water llOWt'r. 111111 the 
cumhiuell power at the preseut time is upwards of 
l!O,oOO hor~e power-.. 

A "millJHml•r '' of the ohJc•n liuw:. , w hich i-; Lhc 
unit or tnl'lhlii'CillCIIL, 11111)' lw clt•:.cr'ihl:d ll'i the POWl'r 
then rr>quired to run a cottou utili. A totton mill i11 
IIUU wa:-- cnnsldcre<l lo be complete if It <:Ontaiewd as 
rrwuy us ($.11H :-ipi1Hiles 'lpl u uin:,:- ;\u. I~ ynru, w itb all 
tlw o.ppa.ratus and machine ry to tlllll'crL the cotton 
iuto ci•Hit. This was rnkt.'n llo; Lloc '<taullanl for whaL 
wa-. eallrd a mill power, and IL was fouu<l hy cxp(·ri­
lllent that. it n·quiretl, a'! ucnrly n-> coultl lie u-.cer­
tainecl , 25 cubic feet of water per "econd on n fall ot 
30 foct , when tt"e(l on the old !;tyle or brcnst wheel", 
to tlrivc the staudarfl mill of 3584 -.pinole._, oml to 
wnvcrL the cott.on Ui!Cd lu that. mill lntn doth . 

The l'tandnrd mUI power nt L owell is the ri~ht lo 
dmw 25 cuhic fct:L tJf water per !'ccond ou a fall o f 
30 feet.. The applicallon ol' this Slllnclard to the va­
riations of tbe lJci;::-ht. o f walcr in lhe cuullls rutd 
ril·er hecomes a little complicated in pr:1ctice, be­
cause IHI in llcxlble r ule was llliHio LllaL one fooL ~>hall 
be deducted from the nctual fall, nnd nlso from the 
tandarfl of 30 feet, IJefore C1>mpnlin;:!' the propo•·Uou 

beLwcen lhem. _\~au example, w here the actual fall 
l:J 28 feet the quantity of water ill a mill powt>r in-

(3Q-l) 
c reases from 25 cuhic fet>t per second to 25 --

28- 1 
or to 26. 5 cubic feet pet· l'ecoufl, or ln proportlou of 2!! 
to 27. Tht: <led ucllnu of one foot from tlw fall was 
conHid<:red Lo bt: an ample prol'isioo fot· t b r> lo.;s of 
bea<l whiclt might. occur In couducting the water 



to the water whel•l::, anti away from them after it had 
performed its work. 1\fnny of the water power com­
panl,•s LhrOtt_!!hOnl the rouutry ha,·c alloptcd the mill 
po wer ns the unit. nncl in sc,·cral case it represents 
lhc ::-ame amount of power a,: at Lowell. 

A 111ill power at Lowell i equivalent to S2.1l> ~ross 
horse powcrr::, oml, if u~od upon turbin"S :;1\·in;.{ :111 
eOkicocy Of 1:!0 per Cent. , iL is ('ILIIh·aleoL to (:5.73 
horse power:,;, :llHI. upon lllrhlnc:< ;_ri vin~ an efllcieney 
of 7ii per cent., the mill power is e<1ulvalcnt to fil.G2 
horse power.:-. The lnr:!c"t corporntion drawing 
wo.tcr from Mt~rrimuc·k river ut Lowell is entitled to 
2(i mill powers hy indt·ntut·cs ;!rautcd iu 1 '5:J, nud 
lhis repre:-cnt!' uhout 171 per cent. of the totnl mini· 
mum power of Merrinuck rh·cr then !!'l'nnled lo the 
various compn.nie!t at ];owell. A :<ea·ious pa·oblem 
came up soon afterwards u:; Lu how to properly tll:~­
tribute and mctHurc out nml coutrol these :.evernl 
grant!; or water power. 

In lSJO but very little was known al)ouL the mc:t:t­
uremcnt of w:llcr on a larg-e !'calc, and it w:1 :-~ cllscm·­
erecl that the corupunle!> were :rrndually enlargin~ the 
capacity of the 111ilb and required more and more 
power, anti COLl:'C()IIPIIIly the clrafL upon the ri ver was 
greater than the linlit of tlat: ;.rr::m,;. About. this 
time the old breast wheels begun to be superseded b.v 
turbines, a much better :!rndc of w:tter wbeel!t, and 
better adapt\-d for the lluctlllllill;! SL:I;:!CS of the ri vf!r. 
The very irnport.:lut proiJlcm ctunc up as to how to 
proptHiy distribute, mensnre not, nne! coutrol these 
several grants of water power, all taking water from 
one source. 

Authorities in hydrnulic!l in forei!!n lands were 
consulted. Iovesti~ntion of the subject wns in 01'­
der, and the best cn;.dneers of the clay were cngogcd 
to work out this problem. n was !Quod that no ~x­
perilncnLs of any mn.~nitude existed that could be ap­
plied to the mcasurt.'lllCnt.s or water on a lar:re scale 
In the canals, anll it wns decided to make a series of 
experirnenls ou the llow of water. 

ln 1 u l and 185:! very extcnsh·c and satisfactory 
experiments w ere made on tbc now or water o,·er 
weirs and IJJ rectau,zular flumes, and formula.~ were 
es~ahlished which are now iu daily use at Lowell and 
elsewhere, nnd the sumP formula!' may be found in 
some of the text-hooks on hydraulics of the 1n·escnt 
day in this country nod in Enrope. The bi~tory , 
data and reStllts of these ex periments arc publlsh~d 
in book form nuder the title of Lowell Ilydraullc Ex­
periments, and are particularly va.lual.lle to the stu­
dent, becan e ~rent. care was taken to place on record 
tbe actual observations made in detail for the sole 
purpose of encouraging nod assisting blm In the mat­
ter of Investigation and study of problems relating to 
the measurement or the now of water as well as for 
reference, 

.'\short description of the method of measuring the 
water used for power at the largest corporation in 
Lowell may be of interest at ~his time. The meas­
uring flume is made of Limber, wltb smooth s ides 
and bottom. It is about 80 feet long bet,veen the 
transit timbers pluced across tbe cnnnl, and about 50 
feet wide. Tbe depth of water in the 11ume Jiuctnntes 
to some extent, but is determined at short lnterv11ls 
by means of a gauge placed in a box situated on the 
bank attbe westerly side of the llume, and about half 
way bet\veen the upper and lower transit timbers. 
This box bas a pipe connecting with the flume, and 
tbe level of the snrfacc of the water in the box is in­
tended to indicate t.be u \'Cra~e <leptb of water in the 
flume above the meau level of the bottom. Careful 
measurements of the width of the fl ume and the 
average level of thts bottom are made from time to 

time dnrin~ the season, after which it remains to de­
termine the \'CJocity 01' t he water p:lSSiug through tht' 
flume in order to compute the flow. 

Tin tul)es two inches in diameter, loaded ut one 
end, unrl of a lcn~Lh to sink within two to Lbree 
iuchc!' of the bottom, are made to fl oat rlown stream 
wi11l the current, ancl llt the upper transit an ob­
scn·cr Klart!< a stop-wt1tch the moment the tube 
reachl'S it, noel follows down with the tube ontil it 
rcncheJo' the lower transit timber, a dl,:tnncc of 80 
feet, wheu he stops t.he watch and re:uls oil' the intcr­
v:~l of time required for the tube to pa~s a db;tnnce of 
0 fl·cl. The Jlrst tube i::~ placed in the water about 

~0 feet. up stream from the transit timhcr, and close 
to the side of the flume, where the velocity is the 
slowe~t. The next tulJe I!' placed n. foot nnd n bnlf 
away rrnm the side, and the next three feet away, 
unci :>0 on, until the velocities have b~en taken e1•ery 
fooL and a hnlf apart across the flumC'. Two tuhes, 
ll"ed alternately, ~ervc ,~cry well to muk~ these oh­
!"ervnt ions. In order to <letermine the exact track of 
each tube the transit timber.~ nrc marked off Into 
feet acrol'S the cunni, IUHI, us the tube passes under 
each tran!llt, the distance from the $ide oi the flume 
is called off and recot·ded. The d~plh of wat.er in the 
tlumc is noted during the pas ·u~c of each tube. This 
standard meusu 1·cment, ns mca."ured in the cannl, 
represents the quantity or wuter used by the company 
for power nod for all other pur poses. The leakages 
arc carefull,v noted, and allowance made for t hem 
wlaen it Is proper to do so. 

At the ~a me time that the 1nensut·ement is made in 
the canal auother set of observations is made at the 
various turbines in the mill yard. Every turbine has 
l>cen rated, and n clia;.{ram fur each prepared to show 
at a glance the dischar~c. of' the Lttrbine when the 
hei:;rht or opcnin~ or the speed ~ate and the bend 
acting upon the turbine is known. The~e obsen'll­
tions and the re:,nlts nrc entered on a sheet made for 
tbe purpose. A compariso n of the~c two meas ure­
ments made nt. the same Limn SCI'\'Cs the important 
purpose of establishing a co-dllcient thnt can he ap­
plied to obfwn·aLions which nrc mauc at the turbin~s 
t.wice dnily tl1rou~bout the year. 

A comp:u-i:-on or a few measurements made in 1S95, 
whiclt a1·e selected on account oi different conditions 
or llow, will gi\Te a fair iclen of the rel'inlti> obtniued in 
general practice. They arc as follows: 
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tH!r Sf,;~. per ~cc. pt•r sec. 

.rune 17, A. M. , 80 1 !118 21 0.97 
" " 7/!l 804- 25 0.91 

July 11. P. M .. 1154 I W4 10 0.99 
Nov. 26, A. M .. 12.U 12/L 30 0.98 

The original grant to this company amounts, as I 
have stated, to Uif mill po\vcrs, equivalent to a !tow 
oC 617 cubic feet per second , and a glance at tbe ta­
ble Indicates that there are times wheo tbe company 
uses ueal'ly double the nmou ut of the original gra ut. 
The value of the !'Urpl:.~s power of tbe river to these 
companies is fully equivalent to the ,·aloe of steam 
power, but, to encourage the use of it, the ordinary 
charge is made a little Jess than the cost of steam 
power. As a. role, the companies prefer tbe water 
power when it cau be had, 
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A cbar~e of 4 per day per mill rower on turbine:\ 
glring SO per cent. e111cieocy, allowing 282 worklo:r 
days per year, is equimiCilt to a chargf' Of about $1 i 
per annum per horse power; but. It Is found in prac­
tice that the turbines cannot be depended npon to 
;.:h·c nn t:fllcicucy of !lO per cent. undl•r nil conditions , 
an(l It is well to consider Its CO'it under ordinary cou­
dlUons rather tbnu oo h1gh duty lllrbines. Twenty 
dollars per horse power J>c1· year represent.s 11 fllir 
price fo r water power used durin;! the ordinary mill 
hours, which a rc ele,·en hours a day for the days a. 
week, nud llve hours on S:nurdoy,.,, makin!! th·e and 
one·bal f working days in a week, or 28ti workln~ 
doys in a year, less four holiday:<, making the net 
number 28:? working dnys, ns before stuted. 

At tbe pre cot time the chnr;.:t·-. for surplus water 
power nt Lowell arc varhtblr, and they nrc ;:o1' crncd 
ily the amount of' Uow lo the river. In times of 
I re::.hcts and bi,;h water the charges are reduced one­
half, oraL the rate of nbout 81 0 per horse power per 
nunorn, and this period also covers about one-third of' 
tho year. Another pcriorl, when the llow of t.heriv<'r 
Is between 40 and GO per cent. iu excess or the g runts, 
the char~cs urc at the rate of uhout 815 per hor ·e 
puwer per annum, and tills period also co1·ers nbout 
one-third of the ycur. These charges do not repre­
sent the toto! expeo:.e or wuter power, but. only the 
co::.t of water dt:lh·ered a.t tlw wheels. 

The Ctl ·t of a water power plant and the expenses 
incidental to ronoin!; it. \'Urles ,·cry much in different 
localities, dependin; upon the bt>atl that can be 
utilized , and upon the length of the canal, :md upon 
the nntoral fluctuations of tbe stream fro m wblcb the 
power is tuken, and other· chun~cnble ele111ents. 
l'nder fa vorable circumsLilnces a plnnt. may cost $35 
pt!r horse power to develup; another ~iving same 
power· mny cost 8 100 per horse power. If $50 repre­
sents the ttrst cost. per horst• power o( a water power 
pluut tbe toull yeurly expense will he nbollt as fol­
lows: 

W au::r at $211. \\'all'r al $1 ~.. \\"arcr 111 $10. 
1~ r II . I'. llt'r tlllllum. pc•r IJ. P. pt·r annum per H. t>. per annum. 

~:w. . ·:n. s w. 
The cost of steam power is vnrinble a! o, and nu­

t.horitie~ ditfcr very much in their conclusions. 
Of the mnny important. demeuts to b!' considered In 

llct.erwiuiu:: the co t of a stcnm plnnt. and Ute yearly 
expense or running it. may be mentioned the size of 
the plant, tire cost of fuel, 1hc type of cngiue, tho 
mauncr or treating the exhau:~t, etc. Some autltorl­
tle!i go ::o fur as Lo tabulate t.lrc yearly e:~;pense of 
t•ach type o f euglne, under 1·ad ous pr-ice~ o r coni, nud 
these tabl~s nrc very ,·aluable for reference. 

One Ct·Jll pc1· hor,e power pe1· hour hll.'i been con!'tld­
ered a fair estimate or t.be tolnl cxpcn,.,e or r unuin!{ a 
comtwnud Meam engine of modern type, ~uch as may 
be round in the lar;:tc and prosperous factories in this 
'iclnity, where coal costs 84 per Jon!.: ton, and two 
pounds of co:Ll are rr<tuired per horse I}()Wcr per hour 
to make steam. This cobt of one cent per horse 
power per hour is e~otimated to Include the cost of re­
pairs, a ttendance, iuterest, Insurance. provil:!ion fo r 
renewal of plant. coal nod ot.her supplieil, etc. 

The a.nnuul cost of :;tt!am powc·r on this basis de­
pends upon the number ot•ttours the cn;:tlne runs. At 
Lowell it would amount t() abou t 831.00 per horse 
power per year, or about SG more llCr hor:>e po wer 
per year than the higlw:.t. price paid for· wnter power. 

Tlrc.-.e rt:Snlts sen e to show in a ~encral way tbe 
comparat.h·e co tor stcalll and water power in this 
vicinity aL tbl! present. t.lrne, huL they are not J>re­
'>cntcd as indisputable uor :ts perfect. authority in 
the nHltter. 

ln 1 he near fu ture we may expect rapid develop­
ment in the way of trunsmiuio.z power by electricity. 
IL is a power admiral>!) well ndnpl~!d for manof:lctur­
lng purpo~c::. It di:-pl.m•c"' '' lth the oece,:-lty or 
plucln~ the plunt wi thin the limit"' or the mill yard, 
nod n1·oid::i the danger inclrl('nt to having steam lmil­
er'lln close p1·oxlmity Le> the mills. It dl:~penses with 
l1cuvy main !iltuftiog, belt pnllics nod large belts. In 
t.hc event o( u. breakdown of machinery in nn) psrL 
of the mill the section c:1n be shut off without tlls­
turbnnce to the rest of the mill. The power can be 
conveniently und accurately mea'iored at sli;:bt ex­
peuse. The movement htlS already be~un , nod more 
tbao one large mill has recently been built in the 

outh thoroughly equipped to run by power trans­
millt>d from turbines :.ituated quite a distance away. 
1\L ~iagara three ma~niUceot 6000 horse power tur­
hlnc~ are In place, l.be lllrt:e,.,L and most powerful tur­
hlne ... In exl::.tencc, and the power i~ to be transmitted 
ut various points wlwrcver It may be needed. Thest• 
LUr·bines are acting under about J:!G feet bead, and the 
computed di~chargc or cnch '" somewhere In the vi­
cinity of 485 cubic l~et of water per second, which Is 
but a small fraction or tbe ordinary ltow passing the 
ralls, a consen'ati,·c estimate of which is upwards of 
300,000 cuhic feet per second, and tht! total power 
upwards of 3,500,000 horse powers. 

At the ltarge institution!! for scicntlllc education, 
lncludin~, as a mutter or course, the Worce~ter 
Polytechnic In titute, it has hccowe part of the 
regular work to invl.!st~ute, by experiment, some 
or the Important ~o~cctions of mechanic and hy­
draulic~ which cannot be solved by Llteory alone. 
.\ mon:; them mny be mentioned experiments 
upon the economy or steam; cxperlmeuts upon 
the Jlow of water tlnougb orltlces and hose 
pipes; C"\ JlcdmcuLS upon tbc strength of wooden and 
Iron columns; nod experiments upon many other lro­
portnnt matters, the res ults or which pro1·e to be of 
g reat valoe to the prorc::~ionnl engineer. 

In connection with your Institute are found excel­
l<•ot facllltlcs for this kind of work. The hydraulic 
experimental plant. at Cballln· affords unexcelled OJ)· 
portunltles for obtaining certain chua and informa­
tion rci:Hin::r to the flow of water. It is hardly 
enou~h for the Institute to go throu~h thl· same 
methods of e:xpcrimcotln~ on:r nod over again on the 
etllclcncy of the one t.u1·bioe now In place, or of the 
otllf•r npparntus n rrnu~cll for experiments. The lo­
c:ttion and liberal pro1·islon for the use of wnter is 
uumlraille, and It may he 11 partlonnble otfCllcc If a 
~U;!~estl()u Is otfered In regard to making a careful 
ami comprehensive ·c•rles or experlmt'nts on the tlow 
o f water throngb <lltterrnt. forms of d raft tubes at 
Chnllln',. 

The draft tube hns become a prominent factor In 
the con-.truction and arran~cmeot of modern centre 
,.('OL turbines, and C"l>ccially of the type mude to run 
on horizootul shafLl'. d. turbluc arrnn~ed as Ll1e one 
at the expcrimeutul "tutiou at Chnllln'"' is a very good 
e"\tliUJ)Ie of the modern strll(•ture, where the wheel i11 
placed on a horizontal shaft fu r ubov(• the water lloe 
In thll wheel-pit, nod at a ht'ight. convenient for the 
hc;.t nrran:rement of the ruoin shnrt., to which the tur­
IJhll' Is connected, and lta\•lu:.t u drnft tube, ~o cnlled, 
which not only take!:> thc water nfU!r I~ bas passed 
through the wrbine and db<'11nr~us 1he same at a 
h·n·ll>elow the water line in the wheel-pit, hut It 1:~ 
de..,l;:ne<l \\ ith a view to utilize that part of the fall 
and to orl:,:iuute o r create 11.-. much power as would 
lw tlone If the turbine wn' placed at the bottom of lt. 
I( there wa-. no draft tube, amJ the water dbchurged 
from the turbine freely into the air, It 1-. evident that 
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onl) a portion or the full a t Chnllln's would he 
tlliiiLul. C<JUinlleot to tbt• JlO" cr due to the hei~ht of 
water in th,• JWni'tOCk :lbm·e the 1\'\l.., Of the turbine. 
The d raft lnht•. with it ... low1•r end lrumer;.e<l. bas the 
efl'et•t o r utill7.ln:: the h:tlanc<' of the fall, or that por­
tion nf the fnll which J.., hetwt•en lhr oxls of the tnr· 
blnc nml the lev('! of the wnter lu the" heel-pit, 11r in 
Other \\Ord:;, the fall withill the limi~ Of the tlr•afL 
tuhc. 

The water, ns it pru:ses throu~h the tlrnft lube, per­
fo rms JL;; work hy $UCtion. Thll power due tu lltc 
draft tnlw, a mc:u-urcll tbcnrcticall) , i~ the product 
of the llow in JlOUuds per unit. or timc Into t he hci!!ht 
of the column of wate r in the drdt tube. The llow 
Of the WOll.'r thronzb the draft tubt• , \\hen the Juwcr 
end h lmmer ... ed, acc~tleratcs thl' \ elocity of the water 
pa .... in~ tbrou~h the buckeH of the turbine hy "UC· 
lion to a ;.peed tlult is equl' alent to the velocity due 
to the total head , or the wholl' !wight from the 
surface of the water in the wlwel·plt to the surface 
of the wnter· In Lite l>en-.tock ah<l \'0 the LUrblnc. 

Pmctlcally but. little is known of tlae elliclem·y of 
the 'nrloos forms of clt'tlft tuhc:; In n;.r at thr pr<'scnt 
time, no•l It remains for the <·nrcfnl nntl lntclll;::eot. 
experimenter to work out the mmlcls that will ~1\·e 
the bc!'it results. I>esi~ner:l o f turhlne::. ttre often 
governed b) clrc nm'l tnnces wbkh an• unfavorable 
fo r a ~ood form end arrnn::erlltmt of the draft tnl)e. 
l ' ndoubledly the makPr.., h:H e ~hen much tbou_2ltt. 
and :~tutly t.o t lle subje<·t., hot with the facilities fo r 
exhno;,th·c experi ments, ... ucb n-. nre fou nd at Cbaf­
Un's, they cttn obtttin infurmntiou whid1 will enable 
them w undcr~lnncl the subject. wi th intt•lligcncl•. 
Tc:-L~ of the eillci<•ncy or Lut·bint>:o~ are made at 

Holyoke In a Home cou~:~tructcd for lhnt pnrpo"<'· and 
tur bines o f all sor ts ami kind:; hnvc heen tested 
there. Turbine makers, us a rul{', htwe used this 
tlume fo r the purpose o.! oiJtalnln~ data to enable 
them to prepare printed tables o r cntalo!!nes of lhc 
power and discharge of lllrl)i ne~. The tests are, 
however, made with the whet!l running on a verllcnl 
sbnrt. nod a they bn,•e no far. ill lies fo r tctotlng turbines 
arrao~ed as the one at Chaffin'" with horizontal sbait 
aod draft tube, it. becomes a matter of j udgment with 
the mnkers as to the comparatl\·e merits or lbe two 
method;;. It is n iogulnr fact. that many, if not all . 
or the turbine makers who bave prepured printed cata­
logues, are Inclined to rate the wheels at tile same 
power, regardless of the conllltion:~ as to whether or 
not the turbine can perform with the same efflciencv 
on a borizonlal!'hnft and drnft tuho M it <:an on 'n 
vertical s bnrt unt.l without a draft tube, under lhe 
arne bead. 

Under the best or conditions. with a draft tuhe 
con;;tructed on sclentitlc princlplel'l, uud with a ,·iew 
of utilizing every atom o.! power, It Is au even (Jues ­
tlon "hether as much power can be ohtuin<'d irom n 
turbine nrran~ed that way. t\S from the old form on 
a venlcal sbaf't , and this Importan t. matter can only 
be determined by experi ment>~, which up to this time 
nrc very limited in number. 

,\ Rln;!IC lllustmtion of the prnctiCI' ll1110n~ makers 
of tu rhin<•s wllo arc in clo!:!e competition with ellclt 
other, will sen •c to show how a serious error in the 
arrangement. of turblt1cs cnn ea~ily be m:;de. A 
Iorge corporation in Lowrll recently placed thre(• 
pnlrs of 42-inch turblue~ on one horizontal !>hall. 
E ach pair wn.<~ arran,ged in n. !H·parnte ca. ... e. The 
"heels faced each other , one turn in~ to the ri~bt and 
Lbe other to the left, and they w ere placed with the 
outlets about th·e feet apart and both wheels dis­
char~ted Into one titralght draft tube which wus SC\'CO 
feet In diameter and about. Uvc reetlon~. They were 

put In by contract with tbe maker ... , \\ ho gnve a writ­
ten ~uarnntee thn.t they would gin! the power rated 
In the printed catalogue and to run '-tntisfactorily. 
The <:atulo;we rated each of the ...,jx wheels, under a 
bend of thirteen feet, as follow-.: 
Di~>chnr!!e of each wheel, fl, 670 cubic ft. per minute. 
Powe r or each wheel. 1 1:?.8 1 hot·.;c powcrH. 
Etliclency of each wheel, 82 1-2 per cent. of the 

power of I he wnter. 
'l'h<' corporation lll•rhJed to h!l\'C the .. l.' wlteels 

te~tetl. th<• work of which wfu> carefully done a t the 
mill ... afwr tht• wheels were in rend lnr~s fo r u-.e. and 
the n•suiL~ obtahwd were rethwcd to a uniform head 
or 1:1 feet, ns follow~: 
m .... chnr!H' of each wheel. !i i:Ji cub. ft. per minut<'. 
P o" cr of each wheel. 91.8 hor ... <' P•>wrr..;;. 
Elllciency tlf each wheel Gil 1-!! per l'ent. 

One or the ,.,ix wheels wn-. te:-ted at ITolvokc on a 
,·ert ical ,hnft with the foliO\\ in!! results. after being 
r·educc<l to a head of of 13 ft •et. 
Dbf"lant·~· · of one wheel, Gi!J5 t·ub. fL. per miuutc. 
J>nwcr o t' one \\heel , 1 1 J .0 hor..;e powers. 
Ellicicncy of o ne wheel. 78 per cont. 

The comiJincd power oC the :~i.\ turhine:~ \\"t\.'1 found 
to he, under 13 feet head. 12G bot· e powers less than 
the power ;::uarnntced hy the mnkcr.; , or 11hout 1 J-2 
pet· ceut. of tbe power )!:Unrnntce<l by tlH! printed 
cntalO!;UC. The absolute lo:-s of 12fi ltor~e power:', 
which wns in a great. llll'll.'<ttre 1hw tu the faulty 
arrau~ement of the whet'li uml tlrnft t uhes, was a 
!-.criou ' matter to the corporation . After consid cm­
bh• ,·exaUou:~ tlelay, n (~omprotnise was ett"c<·ted. All 
nf the whct•ls were taken out nnd w he<•l..., of another 
patte rn were snh;.titutcd; hut some o f the ohjcNion­
nble featu res o f the armu~cmeut and form of the 
draft. 1uhes remain as they were. 

Such fnilurcs are very instruclh o to the profes­
sloual en;:!lneer. They tend to encourage more care­
ful ln\•estlgatlon, ond i.t I'~ clearly cvidco~ that much 
mnl'lt. be done towards climiuntln!.t from the markets 
some of the common a nd crude forms of drsJ t tubes, 
the U'lc of which Is rathe r encoura~ed from the fact 
that but little attention has been ;::hen towards 
aicert.nlnin~ the ctliciency o! them, and it is prob­
ahle that the poorer fo rm!> of model.; are sometimes 
selected on acounl of occupying but. little "-PUCe, and 
fo t· the couveoieoce and economy of placio;:: them in 
position. 

Many or the large mill o wners nod turbine bu ilders 
who make a s tudy of the t rue c<·•momy of utilizing 
wuter power without Wible, are lntct"I'~>Lcd alike in 
t.besc mut.tcr"; nod it 1::. very ren::;onllble to expect 
th at they would cheerfully coutrihute lihernlly to­
Wilnl~ dt- frn.rio~ the expeo '-ie incident to a. thorough 
in,·estlgatlon of t be subject , und e!>pecially under 
ci rcum~tnnccs favorable to va luable rc'lultl" , as would 
be the case if the experiments wl•re conduc ted hy 
the Worcester P olytechnic I nstitute, o r at least 
under ltl'l ... upcrvislon. 

The !>tudy of draft tubes is but one of n ~rent 
runny prol>lean-. in hyuraullc~ that mu .. t bc better 
unuer:.tooc1. The measuremcul o r the llow or water , 
iu cu nols nnll :,treams, in pipel:l nnd f or irrigation 
purpose~< , Is to say the lctt!IL <'OIIIJ>IlcnLed un(J oneu 
t he n•sultA ohualned will he:tr SC\'<'I'C c rl ticl..,m . ' rile 
e.\peuse of l>UCh work as is <lone in Lo well c\·ery 
ll11y, '" \ Cry great in proport ion 10 the income 
derin•\1. 

'I' he ... :tmr methods <'Xbt to·dn.r, with h ut sUgbt 
Improvements, which were In exi ... tcnce nt the time 
of t he very be,!!;lnning of measurin~ water used !or 
power , upwards of 40 yenrs a1.1;0. The tletn il~ of this 
work are car r ied to nn extent '' hkh prohibits the 
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usc of the!') -..tcw nt ortlinary water power rt:mt". 
nllll it i:- dune ouh• :lL Lowl'll aud L:nvreoce. anti 
pcrhnt>S oue or t11 o'uthcr place:', where th<' owner" 
arc dctt:rmiucll upon haviu~ rclinhlc r<':-ttlt::: . cn•n nt 
11 cn,L that is out of pror•orlion w the amount of 
income dcrh ~·d. Tlw tcmlcncy tn -<implicit,\' or 
uwthtJtl:~ of rnca-..urlu:: water JIOIII!r a111l the t:nccmt·· 
a~t·mt•uL of thorou;.dt inve:-ll;!:ll inn of the ,.uiJji.'CI. t,v 
the \':triC)th :-cit•utilk in .. tllnllon-. of le:uuiu!!', "ill 
ultimatt'ly han! the ctl't:cl of rrmlncln!! ml'Lhoth nf 
nwu:-.urltl!!' )10\\'1.'1' 11 hlch can he upplk<l 10 -,mall 
JlOIH'I' plant~, n-. 11ell u:-. to the l:trgcr plant"'. untl ut 
:l n~usonahh.• t'chl. 

CURRENT TOPICS C LU B . 

T l11• ~">l't'OIH l lltt•l't i IIJ.! of llw Curre nl Topih 
C'lult, '' hit·h w:t-. pn:.tpolll'd IIIII' W"\'l'k 011 :II'· 
(•011111 of lltP .._1111'111. \IllS ltl•lcl ill 1'00111 J!) of 
Hll\'lltou ll :tll. 'l'httt•,...cl:l\' 1'\'l' lling. FPh. J:HII. 
Th~·n• '' :t-. but :1 n·ry -.inall :tUt•;ultlll(.'l'. owi1w 
to tlu• llc':ttiH• t·. wltic·l; w:11-. :1 t>t•c·uwl lillll' ttllf:;~ 
\'orah lt• for 1111• llll'i'lillg. \ · ic·t•-P n•si'h'lll :\11'1'­
c·h:llll (ll't•..,idc•d . :111d :tfh•t· :1 -.!tort hu:-illl''' ... , • ..,. 
-,ioll l>r. ;\l t·llclc•lllt:tll w:c-. intmdtH·t•d. 

Ht•for·e proc·l't'clin!! wit It 1 ht• topic· nf tltt• t•w­
uin!!. .. T lu· \' t'lll'l.lll'hllt 'ltll'"tinu.'' tltt' T>oc·tor 
lll'!!l'c( IIJIOII 1111' -..tnclt•lll" lltt• IIC'I' I' ''it \' of !a kill!!_ 
ndil'l' part in :1 c·lnh nf thi-. kind. fn1: hr(':1dth uf 
t·llltnrt• c·:111 lw oht:tillt'd ill 110 ht•tlt•r W:l\', l 11 
taki11g up tltt' \ t'tll·~tll'laqut•,tioulw gan• ~~ lll'il'f 
:tt·c·o1111t of !111• lti .... ton· of \ 'l' tlt'ZIIt·l:t :llltl till' 
1'\'t'llh th:ll h·clup tu tl,,: c·nllli'O\'t'l'"."· T lw origi11 
of tltl' .\l oll rot• 1lodri IIi' W:h al-,o tr:H'C'c I. a n1l i l 
w:a.... upou thi .... tlol'lrillt' tl1:1t it \\a -.uppo,t•cl tlw 
l uih·d ~tatt· .... had :t ri;.rhr to intt·rft>n'. I h·. 
.\l t•lldl'lllt:tll -.pokl' of tltt• two !'latht''- in tltt• 
f:IIIIOth 1111''"':1!!1' of I x:?:l. out• of wlti1·h rt•fc•rTt-tl 
to tl11• atte111pt of :111y fot't' i!!ll t·o11ntr,v to PXtend 
llt•r po,..,,•..,~i'u"' in tl1i .... lll'llli .... phl' l'i.': tltt' ''thr r n•­
hllt•cl tn :til.\' allt•tnpt to l'lllltml or oppt'P~">:-; :tii,Y 
.\ uwric·:tll l'i' IHIIlli•·· Il t• -.aid that t hron;.rh 110 
iu1l' I'JII'I' t!l l ion c·utdd it ,,, • ..,ho\\ 11 that our gon•rtt­
lll(•tlt t·ottld ri!! ltffullr illtt•rft•t·c• nttd(•r· tiH' lir .... t 
<·lall"t'. I f llll'\' lt:lll.:lll\' l'i!.rltt it c·;llllt' undt•r till' 
... t•c·otHI p:1rt of 'tltt• clcwt i·i1H:. It did not -.(·t•m to 
tlw "JII':tl,t•t' llt:tl Eu:.rl:tnd w:ts nttc•ntpliug to 
Pilht•t· (•onlt·ol or oppn• .... .., \ 't' lll'ZUt•l:t . :uul 1h:tl 
llw l ' uitPcl St:11t·-, ~owrntlll'll l \HI" uot anthor­
i~t·tl '" l:tkt• lht• po-.itiou it had in tlw tll:ttlt'l'. 
Tht· ult i lll:tlt• 't•tllt·nwn t of tlw q tw-.tiou wa-. ntw 
of grt·:tl Jlllllllt'IIL P ubliC' opiuio11 would h:t\ ,. 
llltll'h to do\\ itlt ih -.l:"ttlt·uwnt. for it :tl\1;1\· .. ha1l 
!!r<•:tl 1\t•igltt ''ilia h•gi-.l:ttm·.... • 

I f tlu• 1\\o c·OIIlllrit•.., '' i .. ltto "i'tllt• till' qm•-.tion 
t,f llolltlllan· lillt•. tht•rpl,,· t(pc·idill!! to whic·h 
NHIIIlt'\' lwlc;ll,, tht• rit·lt !.!<;hl naith'., ' inc·ludPd in 
tilt' di-:pull•d ll~·ritory. till' l . llit l'd S t:tl t• .., had no 
ri!_!ltl to illh•l't't•J't' nutil it \\ :b t·:trrit•d to :t C·t•rt:tin 
... t:l).!l' l':tr 1'1'0111 th:tt of tlw prt•,t•nl linw. For u-. 
to illlt'l'ft•rt• until tltl' :\l oiii'O(' clm·trim· had l>~·t·ll 
Yi111:! lt•cl ..,,.,.,,tt·cl ,.,.,) "roll!!. Our ... [:lllcl i11 tlw 

lll:ltll•r clid not '1'1'111 to l1P t·oll .... i .... tt•llt. In tlw 
tir.,t plrH·t• "t' -.:1y th:tt "'' <·:lltnnt :tllo\\ En!!l:tnd 
to tal,t• tlw h•1·ritorr. for it \\ill lw in tlil't'l'l vio· 
l:ttioll of tlw :\l oni:Cii' clol'lriiH': :11111 in till' 111''-1 
hn•:tlh \\1' -.:1\ th:tl \\h:tl\''•'1' i-. -.ati-.f:u·ton· to 
\ ' t•tH'~Ih'l: t ,;ill Ill' -.ati-.f:tl'lol'\' [CI thl' l u'it•·•l 
~t·th•-.. \\\• h:l\'1' hiii(I'CI\'I'I''i~•-. 1111\\ Jlt•tlllill!! 
witlt 1-:tt!!l:tnd '' hi1·h :11'1' f:lr 111111'•' impurt:tttl 
I h:111 I Ill' \' •'lll'~th·l:lll lll:tlll'l'. 

l>r • .\ lt•1Hit•11h:tll -..:tid that tht attit11ch• :l, .. lllllt d 
l1\ l·:nl,!l:tnd. 1111 -.ollt'r ,•••·mul thnu!!ht. wa .. t'\.­
ac·tly ;, h:tt lh· h:td l'l'lll'C'lt•tl. :tlthou!!ll till' :lp­
poit;tllwnt of :1 t·olllttli.....,iott It,\ I lai-. !!11\'t'l'llllli'lll 
,,.;..., :111 o!Tt' ll"'' :t!!aiu-.t 1-:n!!l:lltd th:tt nul\· tl11· 
kt•l' tll•-..1 :-.ot·t uf diplntn:tt·~ on IH•t' part J>l'i'\ ;.lltt'cl 
ft'nllt t·:llhill),! :111 npt•u r·uptua·c•. Slw .... :1\\ \ la-..­
k:tll 1-!old lit·ld:-. ri..,i lll! lu•fol't• ltt•r ''.\'t''. Htul "Ill' 
-.ul•lllitll•d to tlw ill"'lllt. \\ llih• E11!!l:11HI alld 
ltt•t· .... tatl•-..IIH'Il n:-~-.uttrPd :1 "'""" ,,f :q1p:tn•nt 
frit•lldlitu•,..., aud tlt•-..il't• tlt:ll \\i' -.Ju111ld :ulju-.t tlw 
dillknltv. aut! :tiiH\\I'd II' to :td\':tllt'l' our 1·lait11' 
fo1' nrt,i'tr:l1 ion. -.ltl• Jllll' .. llt'd tl1i-.. Jllllit,\ f11r Ill' I' 
own ul1iut:t!t• :Hhanl:t!!t'. 

\\'i thiu :t yt•:~t·nr -.u tltt•tpli'-..tinll of tltt· . \l:t-.kal1 
h111111d:u·.' litw "ill h1• cli ... JIIlll•cl ''-' England. and. 
\\ illt :1 -..111ilt• upott lll'r diplumati•· fac·1• . .. tw \\ill 
a-.k "" tj) :trltitrak :t thin!! tl1:d \\1' lt:l\'l' no rh.d1t 
lo :trhilr:tll'. -..:1\ill!.! \1111 \\:tull·d lh to :lrhitl':ll•·· 
:11111 ttcl\\ \'ott .11111-..t do 1111' ..,:11111'. Till' l ' ttitt-d 
Sta It•.., ttc 1\\ ·hold.., :1 -.1 ril' of Ia 11d of ll'll 111:1 rit11• 
IP:Igttt•.., \\ith• (ahoul :::1 111ih•-.), l'llllltiu!! froU1 tlw 
:, t llt par:tlh·l t11 .\l outll ~1. Elia'. Eu~l:tnd 
\\:1111-. to .... plit IIJI tlti-. l:tttd :11111 l:lkt• :1 p:ll't of it 
111'1'-..l'Jf. :111d \\ Jl\'11 \\\' npJ•U-.1' ltt•t' ""\' Will W;llll t11 
:rrJ,itrali• . a11d !!l't tlwn:h\· -.olltt'lltin!! that -.Ill' 
clot'"' 1111( dl''i'l'\'1', Thi-.. i-..hi-. ('Jil':lkt•r',) ~l't•:tt 
oppo-.itioll 111 till' polit'.\ of' till' gon•rUIIII' II t. 

'1'111' tn•:t1,\ i-,:1,\~"> th:tt \\t' .... lutll lt:t\1' :t -.trip of 
l:tutlc•xtt'llditt!.?. f t·wn :, 1 dt·J.!n't''l lO '-Pf'IIIHI;, In 
.\1 1. l ·: l ia~< . :tlld l'llllllill;! uln11g til\' C'll;t-.t. T lu· 
hnttnd:tl'\' li Ill' -..lt:tll Ill' IIIHI'kt·cl hv till' ..,11111111it-. of 
tlw 1':111;.!.~' of IIIOttllt:ti th par:dh•l 'to till' t·n:ht. lutt 
\\ ht'l'i• tllt'-..1' ·"llllllllih :11'1' IIICII't• tlt:tll Ill IIJ:IJ'illl' 
lt·a~lll'" frotn llll' t·o:t-.t :1 lim• JO Hwritw lt•:J!!IIt'' 
fmut tltt' c·o:t-.f -..hall t·on-..titutc• tlw l~tmudan . 
\\'t· c·otttt·wl that tlwn• i .... no ... tH·Ia 1':111!!1' ;11' 
IIIOIIIlt:lilh. :11111 that WI' 'ltunltl lt:t\1• :1 ... trip )fJ 

llt:tl'illl' h·:t!..(llt'-. ill '' idth llt\' \'lltin• cli .. t:ttlt't' . till' 
lt·a;.rm· ... lwing llll':t-.ur,•d from til~· mai11 t·fl:hl. 
Ell!!l:lllt L 1111 tIll' ot lwr Ita 11d. i .... !!IIi II!! 111 t·oll­
lt•tul. if .... 111' i .... c·oll\ itll'l'd llt:tl lltt•rc· j, 11o r:tll!!•' 
of tttouttt:tiu-.. tlt:tt tlti., li1u· ,11:111 -.tart front tltt• 
i .... latul-. llt':tr tlh• -.lion•. :11ttl c·:tll that the .. lion· 
litw. Tll1• tt·oulth· i-. llt:tl tilt• lillt' \\!1, lh:1•cl It\" 

politit·iMt-. t';t t lwr tlt:tll It_, !!••o!!l':tplwr-.. · 
. \ft1•t' till' l'l'lll:lr"" of I )r. -' l l•lldl·llh:tlltlw dj ... 

t·u ........ iolt \\ :h till'"'' 11 "Jil'll to tlw .... tllclt•llt... Till' 
. \l:a....kan ltonud:Lt'\ :1 tl:t i 1. ""'"''·,·r. "It it·ll lt:td 
lt~'l'll J,rou!!llt i11l~' tltt' di-.t·n-. ... i"" """ itwidl'll· 
(:t II,\' \\ :h rti ... (•IJ-. ... 1•d :I' 111111'11 :1 ... 1 hat c;f \ l'llt'Z-
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nl'l:t. Dr. )fl•Hdl'tth~1 ll ,_~em eel to ltn vc :-;ett.lccl 
lhl' )[c>nrc••• dut·trinc l':tdicr iu tht• t•n•uing. as no 
out• n•nnu·l·tl :ttl opiuiou ''' the t·tutlt':try. 

GENERAL LECTURES. 

Tltt• lir,.,t \!i'twt·:tl lt•dnt'l' in lhl• wt·utHlt·onrsc 
wa-. gin:·n in tht• <·!tape!. \\"t'tlrw,.:•l:ty uturuing. 
FL•k .)rlt. P rof('s..;or Eth1':11'1l K :\Iorse of 
H:tlcul. \l'h(l m:Hh• snc·h ~~ clt•l·itlt•ll hit last yc•ar 
with hi.; let·lurP on .. Tht• Theon· of E'·oluticlll." 
dnpli<·atcd hi~ ..,nt·t·p,.,,.; "ith tlltt';lll:dly iult•rt•;;;ting­
lcNun• ou .. ThL' • 'u't of Jllu..;tr:ll inj.!.'' 

P rof. )Lor,.;c tll'>il'ril•ed iu au illlf'rcstinQ' 
ttltlllltl'l', the pt'O('l'S>it'" I'IH' olltni11i11~ wnod <·uL~. 
,.,t.•PI t'll~rn,·in)!,., . half tollt'"• :uul lltlto~t·aplt,;. 
J\•rh:t p,.; thL• tuo...;l intt·r~stinf,!; pt'OI·t•s;; ~·xplaitlf'll 
wns thnt of priutiu!! in (·olor,.; l1y Lltl' aid of pltt~­
lo)!r:tphy. T he prot·t•,.;,.;. in hri~f. is aR follow;;: 
three 1\C)!<ltin•;, nf the d usin•1l olojeel :1rc taken 
with as many difft•n·nt kit tils of pl:tlt'S; lir,.:l 
with :l pl:ttc whi<:h i.: "l' ll"'itin' to :til t':ly:- t'X(·ept 
y(•llow, tlwn with a pia tP 1-iensi ti w 1o all cxc·tpl 
red. nnd ljnall.'' with a pl:ttc sew,ith ·c to :lll 
excL'!Jl IJlue. Tht•,.,e plau•s an· th<·u ll:'il'(l to pro­
chH·c the pl:ttcs ''.r which the prinlin).! i:-.~ clone. 
011c platt> pri11tiug o uly y{·llow, Olll' rt•d :.tlld tlw 
otlwr hlue. The t·out hi ut.•tl <.:olm·s. !I ftN the 
tltret• phllt'-. lt:t\'t' pri11ted upou the s:tllh' sheet, 
n~protluc:e auy <·o lc>r m· slwdc cx:t<·ti.v ~~'I i t wns 
in the ori~in:tl. 

'L'Iw setotul II'(· tun.' was gi n·n 1\" ecltH•sd:w. 
F ch. 12th, l1y :\I t·. \\'illi:u11 Ken t. t•dit or ;lf 
The E'if/;,,,,.,.;,,y Xl'll'.'$. of Xew \'m·k, \\'ItO prc­
l'lentcd :l. very iutcrcsting \'il'W of .. The L:tl1or 
(luestioo :lllit its Heln.tion to Engi n~>t>ri ug .. , 
)!r. K cut i · the :tutltor of otw of tlw best aHil 
JO()St reC'unl work, of it-. <· la:.s, ltl'llf':-; Enu;,,,,,,.,o;' 
H tullf-f,nok, with wltkh mnuv c.!' the :tlun111i :utd 
studcut,; are a h·eady f:lmiJi:lt:. During the hour, 
the letlltrcr ntucle frt·C use of :o; lntislit·s, whil'IJ 
were pt't'"'l'lltt•tl i11 tt ll adtnira i,Jt' :uul intcrcslinp: 
mnnnct·. ill' wns or tlte opinion, th:tt llw in­
cren"~ iu tlw produt·l of industry ib l't'ing well 
distt·ihntt•tl. By nwnn;; of li<rlln'l'l he ,.;]HlWl'tl 
th:lt dmiug the last l l'll yea~ prududs h~tw 
i ll(·t·e,u;t•ll II Uti 1'1 J Sl'H'II ty pc• t· c·ru t. :111cl in far 
g-re:Hcr pmporlitlll Lhan Lite iu('l'{'asl' of popula­
tion, whilr tlw prite ul' :lrti<.: lcs, pet· pouud antl 
pt'r y:ud. ha:s dl!l·rca~ccl. \\'ng-es han• im·n•a!'t>cl 
forty-t•ight Pl' r l.'l'lll. while llet·c::;,.;itics haYc tlc­
(·re:tst>tl. lie lli:sn~rn•ed with Fnlllc·i:s 1\"alkt•r. 
whose Politir·ll{ T!.'r·u/IOIIU/ is 11sc1l :lt tltt' J n:slituto. 
on tu:m y t 1 uestio11s, :tl;d t.mk c X<·ept io11 to t Itt; 
"'tt'rt'ntypt>fl phm "'e tiJal .. The rieh llrt' ~rowi ~~~ 
ri<·lter, :tnt! lill' poM. pr)(H't> l'. " hclic,·in:z that 
.. The J'i(·bct· :l man 11111 \' ht•t·tut1C, the more l'i'IIC· 
tit he tine;; to lltl' lah.orirw tnall. ·• Lie> st:tted 
thnt he looked flll'wnrd tc; the ti111e when labor 
would hire c·:rpit:ll instL•acl of ('apital hir·i11g laiJor, 

am1 nlso to tlw time when, " P olitic::tl eco11omi.l'l 
nw .Y mt•cl together and d iHc·uss the i 111 pr(l\·etl 
;.o('i:tl order. l1111'11 thrit· old books. and erect a 
monunwnt to the man. who, ~l hove :til other,.;, 
eonlrilHJtctl the means for ohtuiniuj!; the we:tlllt 
o f uat~irm~ .. Jmuus "\\T:\lt. the cu~iu ccr." 

DR. KINNIC UTT ONCE MORE AT 
HOME. 

Uad a Profitable and Ple aalua- Trip to Europe . 

Lcon:ml J>. Kinui(·utt. Pb. D. , Profc::;~or of 
Clwnt i...;try. arri n•<l in \\' ot·t·l•stt•r Fritl:l y <'Ytmi II!!, 
l•\·hrunn; 14tu. T he Dodor is ntw·l·· henclited 
ll\· his ~ex IIHJIIth,' ,·isit allm:u1 . :IIHl he rctur11s 
tc; his work :H tlw Institute Ulll(·h lwtt\' 1' 1ittt' <l in 
l'\'PI',\' way to <1:-SIItllt' his tl uties. 1\' hi I<' alu·o:ld 
he dc,·otcd HHJ<·b t ime tlutl c·arc to the stud v of 
<·t•rtain hmm·ht>s of c·hemistry. lmt· wisely t·Olll· 
hi uccl hnsi np,.;,.; with plea sun' . 

Lt•a\'iu~ \\'orN•slt' r last .Jnly, Dr. K i1111i<·utt 
Wt' nt lirst to lt·el:uu l awl En!!:l:ttHl. in wltit:h 
c·onulril.'s he ut:ulc cxh:lnsth·c · in,·<'stiuation of 
thr water ~mppl ~· :t111l scwa~e tlispns;tl of lhc 
l:tl'!!:f' f·ilic,.. . 

Hi rtn i ng:ham has sc<·u r~<l the l1cst l'csu Its in tJ 1c 
clispos:tl uf "'l'W:t~f' :tlltoll~ llll' Europt•:ttl c-ilie,.;. 
Til(' syst!'m I' lll(llo.'·cd ii' <·hemic;a 1 prl'ti pi l:i lion. 
the ,.;nmc used :tt the (lui11si,g:ulWtHI plu.ul. 
"-i Lh l1ro:H l iJ'I'i!.(a lion. F or i rTiga lion a l:1rge 
f:ll'tll (·m·erill!! O\'t't' l .4-(Hl :tt·rcs j,.; used . 
T he slwl~c is ~prcac l upon the soil antl then du)! 
in . London's s~'slclll i:; the mo:.l intc>resti 11g llc­
l'a u,;e of i ts cnm·rnour> m:H!II i tntle. :1 ud to " Tol'<:es­
ll'l' pl'Oplt>, lle<·;Htsl' it is 'Pxartly t he yHtem of 
t hi ,.; l· it~·· \\' Ot'C'este1· tlis pose" of' lwei\'C million 
f!ullons of sewa~c t• t:H·h <lny. Lomlon of JK:) 
1r1 i !lions, o\·et· flft<>t:n ti 111es :ls tnuL·h, hy dtem i­
(·:11 pr(;'cipit:ltiou, "~iUtoul furtb£'r tre:ttlneHt. 
T he sludge is c:uTird and dumped nine miles o ut 
to st>n hy a fit>L~t of nine fn"t sh•a llwrs. 

The t)., ·tot· f<Ht ntl that the Uou ti nen tal ('(Hi ll· 

tri<•s t11'l' far ht•ltiu<l C; n>:tL I~ritain and L\mcrih1 
Ln tltcir treatment of s~w:t~c. I1c h:ts ln'Olt:rltt 
kt(·k with him thl' reports OIL .se wage of cn•ry 
t·it\' of ovl'r I;),U()() inhahit:wts in E nul.tnrl antl 
(}(;rlll:l!ly. but he :;:rn;, tlr:tl no <:itv in ~ En!!lancl. 
\dtlt t lw· possil1l(• rxt·cption of' Lot~tlo11. lH\~ 1loue 
a,; <·nreful und systematic work. ns th:tt carri l•cl 
on '"~ )fr. E<lil v. ' UO. ll'ith lltc sc1Ya).!:C of 
\ \'ml~e..;ter. · 

. \. , :1 rule. snill Dr. Kiunic·utt. the C~crm~1n :11111 
E 11gl ish l·i tit's :1 re I ll'l h :'l' pnwidt•tl wi tit good 
water t luw those of t l1is l'Ountl'\' , for much 
g reater t·are i,; taken in JHlrifyin~· hy fil tration. 
:l IIC('C1'>Sill')' lli'Pttlllliou . :ts tht• \\':tter,., of l'i\'Pl'S 
are ~t.'lli-'l'llll,Y the :>our<·es of :.llp}lly. [u l h tm­
luu·~, since the cltolcr:t cpitlc111it:. a ptrfcc.·t pl:tnt 
antl svstcm h:wc hccn e;.:l:Ll•lislwtl. Tlw water 
i,; giv~u :L )l:t<:teriulo~ic.::ll t>.xamination 1l:lily an•l 
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i:--filtt•rt•tluntillhe pt'('S('II('l' of !Jaf"teria i;, 1'1:tlU('l'd 
to :1 st:IIHI:ml of s~\fi.'IV. :i\f:IIH'ht•:ill'l' lt:ts IIIU(·II 
tlw :--:llllt' "-""tt•tn :tr; tlt:il propo;.l'll ''·'· thP ;\IPtm­
politan l>i-.tri<·l. \\"nh'r i-. c·nndnc·tt>d l•y nn 
:lltm•clut't from ont' of tlw E ng-Ji ... h lnJ,.p..,, u' t'l' 
tift_,- milt'., :1\\:ty ... \notlwr point of .. imil:trit~· i ... 
that a town ... hip wa-. wipetl uut a ... will Ill' Wt• ... t 
Bm·l:--lon. 

\!,out llw tniddll' of ~~·pktnlwr thl' J>o!'tur 
Yi:-.ilt>d I IH• 1-\lo<·kltohn St·ltvol of ~l illl''· ltiK o lt­
jct'l ht•in!! to ,.;tudy t ht• llll'lltod, :tntl lll'ut·t'"'-t':-­
u,;~:d tlwn• for iron: thi ... ,.,<·hoof is umlouhh•clh· 
one of tlw h1• ... t iu thl' world l'ur thl· llll'lallur;.r~· 
of iron. F ro1u St()tkholm tlw l>udor wt•nt to 
t1H' l ' niwr ... il,\' of l'p:-.ula in Sw~:dl'll, tlwn tu tilt' 
!>:wish l ' nin•r,.,it~' :uul Polyll'<·hnie :lt ( 'upt>n­
h:tg-Pn. Tltn•l· month~'\ Wl'l'C then :-.JWill <II l>n·:-;­
dt•o in studyim! tht' :1naly,is of ftwk tit<' prothH·f.., 
of c·omlllhlion, :liHI tlw nnnl\• ... io.; of \':tr·iou-. !!a~"-t'"~· 
P:lrti<·nl:ll' :tthmtionwa ... g-iY~·n hy tlw J>ol'tor to 
tlw uwtluJtl-. of t~aC.'hin:t lt•c·hnic·:ll l'llt' JIIi.,lry :11 
Dre:..dl'JL lie thl•n JH'oc·t•t•dt•d to Zurk·h. 

.-\ t lltt• Ptll\'t('<'llic·um of Zuri<·h. Dr. Kinnit·utt 
ch~,-ott•d "'"'pec·itllt~niusto tna ~:t lt•t· tltl'i r pc(·uliar :tnd 
I'XJ·<'ilt•nt tll:tlliH'l' of t(•twhill:,! c·lt••J nistry. It 111:1_\' 

hl• wt•ll to llll'lltion in pas:.inl! tlt:tt the luhoratw·it·~ 
at Zurit·h, in ncl<liticm to ltt•in:t \'\'I'Y exl<•n:-i\'l•ly 
t'ctuipp(:d (c·o ... tiug- t .. iOO.OOO fr:lllt'~"-)· JIO'"'I'"':-< u 
r~.•:ltllrt' found iu few ilblitution:-. vf lt·~\J'Ilin:,!. 
T hi=- fc•:1ture i:, the so-t•:t lll'li l uh'mlt'tlintl' L:ll•or·;,_ 
ton·. in "hit·h tht• 1'-tlllh'nl in j H'I'I'onnin~ t'.\fll'ri­
nw'nt-; iw·;k:ld of ns ing, for inslant·c', •:1 f••w 
!!r:ltlltllPs ol' u s ult:-t:tu c·c•. "ill liS(' tlw :-<:t iiH' 

~nunlll'r of kilol!r:uunw.... T hi.., lahoratory i.., :111 

•·x<·t•Pdi n!.!ly 111--t'flll Olll' ancl play:-. :Hl important 
p:trt in tht• ••thll'ation of n -.tuclc·nt nt Zuric·h. It 
b tltl' \\ i ... l, :IIHI l'Xp(•C'I:ttion of l>r. K innic·ult to 
lwn• ... uc·h a luhomtory :1t tlw '1\•dt. Thl' two 
htwt• motu:-. on the 1 0\~'l'l' tlnor:o. of thl' Snli:-<hllr\· 

~ . 
L n hora tori(•s rnuclt• \':H;:t n t hy Utt• l'l'lllO\':t l of I ht• 
) l cdm nic·ul Dl•pnrlmPnl to tltc• Enl!incerin~ L:th­
oratury. will ltl' tilted with apparaln:-, f()r thi.., 
JHII'JI(hl'. 

.} u:-l lt~•fon· rdurniu~ to .\ uwrit·a llw l>u<'lm 
ltx>k a plt·:l.,UI'l' trip into Italy :tnd t!Jc ) lcdit l• JT:l ­
n<·nn c·ountric.... 0 l' ..,ailt·cl fro111 Xnplt•.., :llld 
fount! tl11: \ 'O\':I"t' on llll' ~ l cdill' ITtiiH.':.III mild uud . "' 
pl~:a:-.in~. l•ut wltt'll tlw .\ tl antit· O<·l':lll w:t:-. 
J'ea<·llecl. tlw I'OIHiitiuu ol' thin;.rs wns just l'l'­

Yl'l'..,t.'c l. " ' hile not :-tt all :-.l':t..,ic·k. liP"'""· a,., lw 
CXJH'l'~"'<'cl it. n·rs ~lad to n•:JI·h dry lnucl n~ain. 

Yall' "ill cutploy no pruft• ... ,icuwl 11:-t ... t'hall 
<·o:t<'h thi ... yc::u·. 

linJ'\'fll'l l mnkp,; the ,tudy of En{.!lish tltl' unly 
rer1uirP<l work in the <·urTkulunt. 

The l•ditltr"' of a pel'io<li<-:11 :II the l'nin•r ... ity 
uf C:tlifornia wc·re re<·cutly ..,uo.,pendl•d for <·:tric·a­
turiug one of tue faculty. 

A NEW PICTURE INt TH E LI BRARY. 

. \ <·rnyoll of l>r. Su1ith lt:h n•c·<·ntl\· lwt·n 
pbt·t•cl i;t tlw lihr:u·y. On tlw hot torn· of tltt• 
IH·at ll':lllW of IJll:ll'lt'l'l'tl o:tf.. j, :1 ,..mall ... ih1·r 
plall' witl1 tlw folio" in1! ir~-.c·r·iptiuu: 

Eclwnrcl Ptl\· ... cm Smith. Ph.l >. Prufl'"'ll of 
;\lodl'l'll La ll!!l;:tl!t':-. and P olitic·:tl Sdl'lll'l'. 

1/'f; :l-IH!It. 
()u llw IJ:II'k of thl• pic·tut't' :1 c·unllt:h ltc'l'll put 

t>ll wllit·h h:ts 111'1'11 w ritlt•n: 
T hi-< portrait wuo.; pl:ll't'll :1 t Bo,\ nlou ll all. h.' 

11\l':llh uf :1 "'IIIII of UIOIIl'\' J~,•fl in Ill\' tn•:J,lll'\' 
of tlw 11 ~-.tituh• Jl i...,tCirit·ai ('lui• at tlw tiuw ,;r 
ih di:-,olution in :\lay. 11-'!t:L 

INTERCOLLEGIATE TEA M RACES. 

T il!' folhm ing- lt•tt<'r rt't'l'i\'l•cl lty ( 'apt. O'Con­
nor. l:ht 11 t•c·k, i,., 1-ot·lf-c•xpl:lll:llor.Y. \\·lwtlll'r 
T N·h 1Yill J,~.. n•pn''t'llh' d h:h nol .n·l hl•~tn clt'lt·r­
rnim•cl. 

Hen• i.., tit~• ll'ltl'l': 
( ;apt. T. F. O Tunuo1·: 

.:\1 y DP:u· Sir : 
T fw .\ t ltlt.•tit· .h:-~oc·iation of I Itt· rui\'l'r:-itv of 

l'l'II Jt...Yh':tnia IJ:t, tlec·itlt•d to ~in• au inll•l'c·;,lt,•­
~iatl' J:l•l:Jy r:H·t· lllt.'l'tin~ on Satunl:1y . • \pril ;!.), 

" 1"-'11 to :til t ·ullt·~t'' :1111\ lllli\l•r ... ilit•:- nf !Itt• 
l ' uill•d ~tall'., and C:lll:Hl:l. O nl' r:wt• will ltl' 
:1 c·ou tt• ... t tu cl l'lt•nuim· tlw c·flllt•!!l' •·h:llnpiou of 
.\ m•·ric·u, nnd it 11 ill l11• opt•n In any •·olll'g't' that 
dl•:-in•,., to c·otth• ... t for that I'IHIIIIJlinnr-llip. ll ar·­
\':tl'l l u1HI tlw l ' nin·r,.;ity 11f l 't•nn:-.yl\':t lli:l h:l\'t• 
:-.iun i fi<•d :111 i nli.•ut iou lo ·t·llkl' -.uc·h ;I ratt•. 
~l'ht•J'P "ill ltl' a nulllht.•r of utlwr I':H·,•-. lwt" t'l'll 

<·ollc..·~e ..... \ ui.'ITort ha lwl•n rnad,• to :IIT:Ill~l' c·lll­
l,•gl'" in ~rttiiJh 1 h:ll!ll'l' :1 hou I t•q ual i 11 ... tr·t•n)!t It and 
of tlw ~Willi' l(l(·:dit\'. ~l:lkill:£ :-ttc·lt :t •·lu ... :-itic·a­
tion b:t.., ltl'l'll wn= diflit·ult. I r you do uut fc·c·l 
that your c·oll t•"t' iws hl•t•n pla<·t•;l in ih Jll'IIJil'l' 
l.{roui• \W ,.,ltalt"'lw ~I:H I to put you iu :my utlll' r 
lh:lt you lll:t,Y "'11;.!!!1''-t. Of !•our ... ,•. l.y rac·in!! in 
ouc uf tlw J!t·m·ntl t-onh·..,h. you :tt'l' uol pn·­
,·t•utl'c I from t'll tt•ri II!! till' I':IC'I' fur tht• i ntt·rc·ol h•­
:ti:ttl' t-lt:unpiun ... llip. I f you ch• ... in·. you l':\11 
nH·C' with tht• c·ollt·J!c" in wllic·lt you han• ht•t•n 
J!I'OIII ll'd. uml nl:-o iu tlw <·h:nnpion:-.llip. prm·iclc•tl 
that vcnl :ll'c· tiw wiuncr of \'Olll' l'lll'l' : WI.' will 
al1-oo jm,twldy ltolcl a c·ou"'olntion r:wc open to all 
tlw c·ollt'!!(' h':lllh that f;lil to !!d l•itlll'r lir ... t or 
' l'<·ond pri;w~. 

.\ :-- you will "'l't' frorn tlw (·l:t.., ... ilic·:ttion of c·nl­
lt•;.re" ;\'lti<·lt foliO\\:-., we cle ·in•, :h fur :1' Jn''~i­
hlc. h1 lt:tn· :1t lt>:hl four· c·ollc·~l' tt•nm:-. 1'1111 111 

<•nc·h r:H·t•. Ln:-.1 \'f':ll' at cJJII' :liiiHllll rt- lay l':tf•l'-. 

Il l' hucl !tnt two:' "lli'l'l' llw~· \\t'l'l' nul t·\·1·11ly 
matd•t•cl, tlw inh•n• ... t iu tlw t·onh' ... t. to ;J <·t•rt:tin 
cxteut, wa ... lo,.,t. ~we feel "itJ1 fotu· <:olll'!!l'"' 
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that 1'\'1'11 if tlw lir-.t ... h .. uld k:ul lty a ltig lll:tr­

~in. tlwr•· llolllld proh:tltl.' lw :111 t' '\c·itill!! t·tHih' -.1 
:11111111!.! tlh' "tlll'r .... 

\\ ,• 11ill :n1:11'd tlw fol l""i ll!.!. pril':t• ... : .\. ,jJk 
lt:llllll'l ' 1\ill Itt· !!i\1'11 lo till' 11 i1111i11!! 11•:1111 a .. :1 
c·~tllt'!.!t' ll'tl[tll.\. :1111! c•:wh 1111' 111111'1' of liH• wiuuiug 
lt':llll 11 ill h1• !!in•n :1 !_!old \\:llc·lt. T n lht• 1111'111-
lwr-. of ll11' h·atn fiui-.llill!! 't'l'ttlld "''"ill !!in· :1 

... iln•r c·ttp. If etlll.' tlll'l't t•olll'!!t'' an• ahh· tu 
t' llh·r tlw r:t•·•· "'' "ill u-in· :t ... iiJ.. 11:111111'1" :111d :1 
!!oltl \\:ltt·lt to tlw 111\'tllht•r-.uf till' 11iUlllll!! h':lm: 
1111 ... ,.,.,IIH I prizt• .... lumt'lt·r. 11ill It,· !!in·u. lf 
lout 11111 of tlw four h•:lllh th:1t lt:lll' ht•t•ll iu,·itl•d 
l'lllllt--.1. :1 ... ilk lt:UIIH·r 1\ill It~• !.d\\•11 :111d ;-.ih·c•l' 
t'lll'' Itt till' iudh·idtt:d ... of th;• 11 iuuiu_!.! h•:tlll. 

111 c·:bt' vuu ,.,L1uultt t•nh•l' :111d tht• ntlll't' c·olk!!l'" 
11 it h 11 hit·h Ill' h:l\'t• l·l:h-.l'd \'oil -.11o11lcl uol t•uh-r, 
Ill' "ill ltt:d\ t' :lrnlll_!!l'llll'lll ... ' to put you i11 :1 l':Wt' 

11ith '"'"'' tt•:1111 of :ll •uttl \'Ollr emu ... tn .. n!!lh. 
Tilt' ra•·•· "ill Itt· cm·t•l'lh';l It\' tlw ... :llnl' I'll It•, 

of IJII:IIilic·atiull :1111l t•lh!.ihilily tiwt IHI\1 Jll'l'\':til 
i 11 tIll' l ntt·n·oll t·!!i:llt• • \ ...... ,wi:ll iou : ll:tlllt'h. ('11111-
pditnt•, llllhl lw llll'lllltt'l'' uf tlwir n·~p(•(·liq• 
c·ttllt•!!t'' -.iuc·•• tlw t.'llh 111' tilt' pn·1 ioth Ol'Loln.· r . 
:11111 .. hall han• t:tkl'll :11 h·:\ ... 1 tin• lu111r-. of n·t·i­
t:llillll dttrill!! th:Jl IWI'iod. Tlw \\' Ul'l't''h·r l'oly­
Lt•c-hllic· l n-.titutt·. :h it lt:t-.. ltl'l ' ll c·l:l-.-.ilit•cl. will 
l'llll iu tlw "'l'l'it• ' with tltt• :\ l:l..,..,:ec·llll:-.t>tl ... l u~tituh· 
or ' J\•t·lnwlo!!\'. Tu fl,.. ( 'nllt•!!t'. \\\· ... 1~·\':111 :II HI 
T rinity. w·,: 11'11 ... 1 _\1111 "ill I'Oihl'llt to i·otlljll'tl'· 

F t: '"~ B. Eu.1-.. :\l :lll:tt!<·t·. l . of I'. 

N. E. I. A. A. CONVENTI ON, 

'1'111' :1111111:11 llll'l·till!! of 1111' \'t•\1' Eu!!l:uul 
lnll•rc·ollt•!!i:ll\o .\tl1h·li·, . . \ ...... twi:elioll. \\;h ~ lll'lcl 
:II tlw I loki Bntll'" it·k. llo ... tou. :O.:t lunl:l\'. 
1·\·lt. Xtlt. l kk!!all'-. from 1'\'1'1'\' c·ollt·!!l' in tilt' 
\ ...... cll'i:tlioll \\t'rt' pn•.,t•ut. ( ln iy a fl'\\' Ul!ltll'l':-, 

of J,u~ilw....., \\'l'l'l' hrou~ltt ltt't'on· tltt· I'UII\' t•ntiull. 
ltnl tJt,. tlll't'liu!! w:1:-; :1 li,t·h· IIIII'. 

l pon :1 writlt•n :tpplit·;ll io11 Tu ft-. Culll·~· · 
\\;h :ldtnittt·d tu tlw . \. ...... uc·i:ttion It\' :1 un:llliuwu,.. 
Yot•• .. r tlw 1h•ll'!!:1t,•,.,, .\ 1olt· ~~ :t-.. c·:uTi,·d to 
1'1'\ i ... ,. tlw t·on-.titutiou. :111d to h:l\1' t·opit•,., uf it 
priut.-cl :111tl ... ,·ul to l':ll'h c·olll'!.!l' . Thi ... work 
W:h lt•fl lu a c·onttnillt'l' of till'\'\'. Bid-. Wl'n' 

tlwu Ji..,tt•m•d t• 1 f•11· th1• l1oltliu!! of tlw nunual 
uwt>t iu :\lay. Tlu: ,.luJ,.., \\ hil·h' lt:td l'l' lli'C ... l'nta­
tin• ... prt'"'l'lll. :llHI who m:tcll- utl't•r.., to tlw .\:-:-o­
<·iatiou ll'l' t't': T'r·m·idt>n<·t• \. ( '.. Springlit'ld 
Hin ·C'Il· ( ' lult, uud l111' \\'on·t•l'ott•r .\. ( '. . \ ftt' l' 
1 ·ott ... idt•t'!ll ion, Uw c·otl\'1'111 ion It y 11 1111:\ n illlllll . .; 
\ 'olt•. ac·c·pptt.•tl tlle hid of tlw Woi:CI',.,tl•t' .\. thll'tk 
( ltth, a111l it w:l" \'uh'tl to hold tlw ml:!ct on 
~atunl:ty. :\lny :?:ltl. 

ll an:ll'll Ita ...... t:trkd :111 opt•ll air~.' llllla-.iuul. 
;!:,n ... Jud,•ut-. :tl'l' lakin!-! llw t·tHII'"''' i11 tntxl('t' tt 

nuH.:I-. al l" alc. 

COMMUNICATION. 

l~'tf if'"' u( 11 · I' I : 
Ill l't ' l;ly to t lw l'tlilorial or l:t...,l b,.,Ul'. J \mUlti 

lil-t• to 111:11,,. if kllll\\'11 to llu· :-.t lldt•ul:-.. :nul l<1 
lhtN' inll'l'l''~ftotl. thut till' 11uiltli11~ ut llw F:tit· 
< •I'IHtlld.., lt:t:-. ltt'l' ll "'''l' llt'l·d fur in-door I ruining-. 
\\' t• ltopt• lu ltt•!!ill tlH' la-.t 11 t•t•k of tlti-. tuoutlt 
:nul l'olllilllh' until tltt• lll':ILhl'l' i-. -.uitai•Lc for 
Ull t -door work. 

I t i-. n ·n · tlt•-.il':lliho llwl tlHht'. 1dH1 wi ... L to 
ltt·t·ntllt' (•:H~did:tlt•.., fur po-.itioth 011 tit~: te:1111. 
-.ltonld. i r the\' lt:l\'l' nut :tln·:lll \' dum• '"· ha uti 
tlwir 11:11111'' l•; the ( ':tpt:tiu .,, . . \i un:t!!t'r "' tnwl•. 

Tlt~·t't' :n·c· tiJI't•t• ot· rout· po-.itiou..., to 11,. liUt•tl nud 
t'III IIJII' Iition fur ltiCIIl .... ltould lw hot. I wh-It to 
c·:1ll :tllt•lltion to lite pitt·ltL•r'..; JHt,...itioll t'" IWI'ially. 
\\' t' -.ltould :tl ll':t,.,( lt:l 1·c nttl.' ;.!'1111d um·.- wt· 
11:1111 llltlf'l', Lt'l ltittt. "ltu l1:h ;.,.,.1' pitt·ltt•d at 
:til. llt'!!ill l!J lJ':lLI) :\( UIH'l'· 

. \. \\'. ) l l.t:t 11 "r. :\l!!r. 

FUEL GAS. 

T lw n•c·t•lll introdn<'tiun of :1 !till in tlw ~tnh· 

lc•!!i ... lntlll'l' :l--kin~ for prh·ilt·~p, i11 lltt• tn:tnllf:ll:­
lun• of ftll'l !!:t"' i,... ,..igllilknni. :h it~~lic·:ttin;r the 
lt'l'lld of tlw tittH':- iu tltt• tn:lltt'l' uf fm•l. The 
:·H'IH•IItl' roughly i~ to tuiH• c·o:tl fmm :\oYa 
S1 ·ntia. t·oll\'t•rl it into fuvl ~ns :-~ouwwltl'n' 011 

tlw ('fllhl llt'h\'l't' ll n., ... ioll :II III S:tlt•IJI. :IIHI lltt' ll 
di-,tt'ilnlh' it ill Jll:lin-. to till' \':tl'ioll ... '('(•lion.; or 
llw ~l :tll•. :11111 po,.;..;il•ly to otlwr p:trh of :\t•w 
1-:ugl:awl. Th:tt t lw ~<·hl'IIW i..; 1wrl\·dly ft•:t..; ihlt• 
t·:nntol Itt· tlo tthll'll for a lttOltll' lll. :a-. '' illll''' t ill' 
tli ... trilnatiuu of ttatuml !!:h 11111 \\l'~l for h111tdn•d-. 
of anilto-.. 

T lu• :tth·:tlll:t~~·;-. of 1111' plt111 :ll't' \':trit•d 
:tlld lllllllt'l'Oll,.., a ncl qttih• :t-.. inll•n•,..liug- fro111 
th1•ir :-oc·i:tl a:-.pl•t· l :1:-. 1'1'11111 :t c·•JI IIII Il'I'C·i: tl point 
of \'il•w. Till' ulliuwtc l'l'"'lllt of llw pl:111. if 
Jll'l'l't•c·t(•tl. "ill ltt• tu d1, :111 :t,Y l' lllin·ly with 
-.mol,,· :111cl a"h''" in l'ilit•..,, :tnd hl'llt·t• ll'ud to 
tn:tkl' thl'lll <·11':\111'1' :111tl IIHII'l' t·Oltlforl:lhlt•. If 
tl~t· !!:h t·:tn lw fttrlli:-)Wil :tl fl'lltll :.o to 1;(1 l'l'tl[ .. 

1 ~~'1' .IUOO c·ttltic· f~~t. n ... it j.., ... aiel it c·:111 l'l', it 
"ill l'll:thh• -.unw iutltt,.,tril• ... liJ lw c·arrit•tl ou in 
t hi-. pnrt or tlw t•ottntry "ith Jll'lllil. llot:tlll,'" hla --t 
fttr' tt:l<'''"· Tht• ot·dinarr uwthotl of utilizing tilt' 
!!:h would Ill' lo lilt I'll it· th1· :-:litH' a-. t·o:ll in .hoil­
~·1':-., :tnd uwkt..• 1> t~am to ruu t' ll l!im· .... hut lJJc 
~l'l':l i illiJII'O\'t..' lll l' lll:" whit·lt :11'\' lt1•in,!! ll tn•le ill the 
~~~" c·n~ittc•. "·ltit·l1 as it stnnd,., to-dt~y is llltll'h 
mon• <'<·ollollli<•:tl than till' :-h':llll l'll!!i iH'. would 
:1tl11tit 111' till' ~:1-. ht>in.!! t•xploclt•tl tlin•<·tly in tlw 
t·\'lilult•r·, of tlw t'll!!int>-. with l~t·tlc·t· n• ... ulb tl1:t11 
..~,itw t hrutwh tlw illil'I'IIH'Ili:lll• l•rn<'l'>':-. of ,... ,.... ~ 

makitt!! -.tt>:tlll. . \ ... ,•rh•-. 11f l'.li. Jil'l'itnt·ll t ... :an· to 
ht• tu:ttlc ..,Jtot•th· tttll ll'l' till' din·l·tiwt of J->mf!', ,..or 
Bco.:,·c '' ltidJ <:~ult.:!mplatc tbc u:.c ·or ga:. iu lLt> 
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onlinnry <..h:nm C'n~inC'. Till' re'-ult.-. of the c ex­
perinwnh. whit·h an• hOmeUtiu~ entirely uew. 
will lw loukl•d fonnwl lCJ wilh c·on~iclem bltt in­
tcre t. for. if -.uc·t'l'''ful. tlwy will b:wc :1 iliret·l 
'''':ll'illg 011 thi-.. Ill.'\\' inclu-.tn._' 

Tlw futun• of tr:~-o for h·eatin~ :lnu fuel pur­
po-.c ... j ... l' ~t·t•t•tlin!!ly ln·i~hl. and. from the n·c·c•nt 
inn·ution of :H·t•l\ lt•tw and tlw !!t!lll:'l':ll illlt'oclm·­
tion of tltt' \\'c•J..,J;:H'h l•urtwt·. it i-. ,·en· doulolful 
wlwtht•t·. a-. :111 illuUiill:lltt. !!:1" \\ill ~uc·c·uu1h rn 
elcc·tl'ic·ity. parlit·ttlarly whl';t it j.., remcmlwr·t•d 
th:ll tlw uwthod-. of m:tkiu~ }!:1-; h:tn• itnpt'O\'c·d 
itt IJII' l:t'>t lWI'IIl.Y .\'1':11' ' IJIIill' :1-o lllltdt :t-; till' 
pmdut·tion of t•lt•dric·ity. 

" THE NUMBER CONCEPT." 

A Nf'" llonk b ,,. llr. Co uaut. 

A ~l:tllf'l' at lltl' p:t,!!l'"> of Lltil'! work will -;ltnw it-. 
uniqtw :tnd ittll'l'!'hling c·hur:tf'lt'r. Hut \'l'I',Y liltlt· 
work on tlti-. -.ul•jt•t·1 I~;~-; "''t'l' hrfm·l' ht•<·ll dmw. 
:uul tlw littll' that Ita-.. ltt•t·ll pttl•li:-ltl•tl j, fotnul 
pritH·ip:tlly in ... c·:tlll•n •d p:tpl' t·,.,. In fac·t. 110 otlwr 
work ha-. 1' \' t•r in,·c·-.ti~:th•d tltt• :-ultjt•c·t of tlu• 
m·igiu :t ttd dt•n·lnpttwlll uf lllllltl•c•t·. T hi,.. lll)llk 
wi II I'll litrhlt•tt ltl:t 11 ." HWII on thi-.; -.ul•.it'l'l, and 
doulotl,•...-. will Jll'il\l' ,.,.,.,,. IH•twlki:tl and :tllr;H·­
ti\'1•, l'\'t>ll tn lit'"'' ''Ito han· littl~· or tto illkn•-.1 
i 11 lll:lllu.•mtllic·,. 

J 11 lti-. opt•ttill~ c·haph•r P rof. Couattl ~a_v-.: 
•· . \ 1111111~ tl11• 'Jil't·ul:t1in• IJitl'-.liuu,.. whic·h ari-.1• 
iu c·ottut•c·tion '' itlt tilt' -.tnch· of :ll'itlum•tic· fmlll 
:1 lti-.tot·it·:tl :-.tattdpoittl. lltl:ori~itt of ttntttl~t• r i ... 
Olll' tlwt lt:h prm·okt•d ruuC'It lin' ly tli"c·u-.-.iou . 
:11111 lt:t-. ll•d to :1 ~n·:tt :uuount <•f ll':ll'ttcd 
re-.t' :ll·vlt umoug tltl' pl'iutitin~ :11td 'a":t!-fl' l:tll­
g-uug:c-. of l111· ltttlll:llt rat·t•. • • .\ moug 
llw h;trh:troll"' tril•t'" wlto"t' l:lllgtt:lg(',; haYc l•t'l' ll 
-.tttd it•( J. 1'\' l'll j II II 1'111'"01' \' Ill :I lllll'l'. 110111> ha \'(' 
('\'CI' ht•t•tl di:-.C'Cl\'t>l't'cl wltit·h did llill ,..Jill\\ h0111C 
f:uniliarity with llll' lllllllltt·r c·otlc·t>pt. Tlu· 
kttoWil·clg-~· t ltu,; i udit·:tlt•d !tar- pron•d to J,c tno-.t. 
Jiltlilt•cl; llllt I'Xlt•llclillg' lll')'Oitd till' ll llt ll ht•r,; 
1 :lllll :!. 01' J. :l. :llld :;, " , .\t lit·:-,{ 
tltou:.rltt it 'l'l'llh quilt· iuc·onc·t•inthil- that any 
lttllll:tll ltt·iug ... honld lw clt•-.tittttt• or tlw ['11\\'l' l' 
of ('OIIII ti 11!! hi'\'Olld :! . " 

Tltt• hook i~ till' n•,ul t of c·an· fnl n •-.e:tn·h 
and i-. till' n• ... ult or the lahor of llt>:trh· tht'h' 
,\'1':11·,, (; r,•;t t p:t i "' lt:h I'~'''" l:t kt•n · lty t lw 
author tn lhl' o11l\' ori!!imtl ... ntll't•e , of illfonna­
tion , wlwnt'\'(' 1' it w:t' po-.-.ihl1• to do -.o. lmt 
wht•n tht•\' wrre not :tltaiuahll' ouiY the ,·en · 
n·t·t•llt au'lllOritit•,.. Ita\' (' llt't'll c·ou ... ttllt•,l. Sotlll' 
iclt•:t of tlw -.c·opt• of tht• \\ork c·:Ut ~~~ h:ul fl'llllt 
c·ou:-ttlting tl11• imlt•x of C'ltapt •t·.... whif·lt l't•ad-. 
a-. follow-.: Couutiutr. Xumlll'r ~,·..,tc:tu Li111it-.. 
Origin of Sumlll'l' \\'nrds. )fi~tcli:weuu~:> Xutll­
l•t•r H:L-o''"'· 'l'ht• <lttillary Sy-.tc lll, T he \' i}!c•...,itllal 
sy ... tcnt. 

'l'hl' l•onk i-. puhli-.lll'cl lly ~f:wtnill:lll &: ( 'n. , 
:wei i" :tltt':tC'li,·,·ly lumwl in ,, .. .,,, n l•m·kr:nu 
c·loth. 

S HOP NOTES. 

Eh•\ :tlor on h•r .. h:t n • l•t'l'll n •t·1·in·d front till' 
(it~· :\l arl-t•t. Sprill!!li1•ltl . .\l n-.-. .. :tncl (.'. K. 
~:llll ... oll. \\' p-.t font. ~ l :t,.... Thr1'l' trul'itl!! 
ttt:whim•-. un• l•t•ittg built for tlw :XIII'tou Etttt•n 
\rlwl'l Co .. of Wor·c·t· .. h'r . . \Ja ... .., .. and a full ..,,:t 
of Eu;.dth' L:ttlll' C:htitt!!-. h:h ltt'l' ll -.l'lll to :1 
\\':~-.hillglnn .\ l :\1111111 Tt•:tittill!! Sc·hoc1l. 

T lw .\ll-c·ltattic·:tl Lal111ralory Ita:-. hpeu -.up­
plil•d \\ itlt 111111'1' d t':l\\ ittg -.t:tttd:. :tnd ..,too] .... :ttttl 
IIH· twi .. t-clt·ill ~t·i tt dl•t· ltthitH'"., c·cuttillll:lll)' i-. 
i III JII'O\' i llg'. 

THESES SUBJECTS. 

T lw followi ng i-. a li-.t of tltl' tlll',.,i" ">llhjt•t·t ... 
of tl11• llll'lltht•r.., of lilt' !!r:ttlu:tlitt!! c·l:t..,., of uiudv­
-.ix. ThP li-.t j, uot quit<' l'llll.tplt•{p, owiug to 
tl11· f:1d tlutl :1 f1•w of tlw l'll't·ll'ic·;ll t' ll!!itH' l' l':-. 
ha\'t' ttot :h ,VI't clc·c·ich•d ott th,•it· -.ul•j,•l't-.. T lw 
I'X:u·t wording of ..,cllttl' of till' titlt•-. m:ty lw 
-.otnc•\d t:t t c·lt:llt!!l'd l11' fon• till' t hl'..,l'... ar~· -.ul•­
tnittl·d: 

\IH II\ "I \1 I 'l.t,l.l:tc"c .. 

H:u·lll'r. l 'lwlp-..-'1\·-.t nf tlw .\ IIi.., :111cl 
\\ IH't•lcwl- Eu!!i t w-.. 

( : itToni. - E tttl' t'Y '1\•-.lill!:! ) l :u·him·. 
[l 0\\l•.- 1 )c·-.i~ti :111cJ 'J'1•-.t of' a II • \ h-.orhtilllt 

I) Yll:t ttttmwh•t·. 
. F ttlll't', \\':tlh•r.- '1'1•-.t of Pttln:tm Ett~itw. 
-ll'll<'k-.. Hih•y.-'1\·-.t of :t ('nntlllllltlll Eu~im• 

(,\ IIi:-. •utd \\' ltl•t·ltwl,). 
fl nrri ... L1·on:tnl. P:trk-..-'1\·~t of :t IOO ilor·"l' 

l'mn·r· <::.-. l·:ngi lH'. 
Ho:-. ... , Sottt lt widc-' 1\·~t of tl Compnt·t Cnm­

ponnd E tt~i l tl'. 

~: l.hl .'t'ltll \1 . h'.""·t:lf""· 
,\ I ford, .\ ldc•t'ttt:llt.- 1>1'-.i:-!11 of :t L:tl•ot':ltory 

.\ ltt•r'll:tlor. 
Ht'0\1' 11, ( :oodril·lt.- l k-.i!!n und '1\ • ... t of .jllll 

\ ' olt Sltttu l ,\l otor. 
( ':tqwuh•t-, ( ' r:t\\ ,Jt:tl\ .-J k..,i~ll of n ( 'r:Hlll• 

l>yu:tlltOIIH'll'l' fnt' :t ( 'omttttth•d F il•ld S l•l'il'' 
.\l ot or. 

C'ttJil' ll. 1\tUI\\ l1• .... - l h•-.i!!ll :IIUl 'fl•-.t of a .-1110 

YIJit ~lttlltl -'l otor. 
C'h:tlf:tttl.- 1>1•-.i!!tt :lllcl Tl·-.l of a l ;?.-, Yolt 

Sltttut I )\·tt:tJuo, 
( ' ulllliit!!lt:utt. ( ; il.h .... - l>t'll'l'tllitt:ltion of tht· 

H. I I. (.'II 1'\'l' . 

Ba,t·out. Buukl·r.- l>c·-.i'!ll and T,• ... t nf n J ;!.j 
\ 'nit Shunt I ) \'ll:tlllll. 

I h•:tth. T ilinn. - ( 'ottqlltlntiou ... l~:t-.1•d 1111 \\' t•-.1· 
iuglrotht' ,\ lh•J'II:tlnr. 
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(:~'.'' · ) [<{:lnrt' .- Odl:'rmination of Xon-Tn­
d ll(•ti n· 1{~,• -.i,..t:ln<·t•:o~. 

ll i!r~in-.. Sto<·kd:dt•.- lh· .... i~n of a Fndury 
Li~t.tio~ Plaut. 

\\- :IITt'll. Zaedt•r.-!>c-.i~n and Tt•-.t of n :;o) 
volt Shunt Motor. 

TECHNICALITIES. 

P nlf. Kimball th•Ji,·t>t-.•tl :111 t' Xlrt' IIH'Iv intcre'lt­
in!! lt•Nun• ltl'fon• '!)X rect•utly 1111 tlw :. Hiinl~t·n 
( ':tlho<ll' H:ty Photo:.rraplly." 

In Phy ... it·-.. tlw Sopltnmur~· ('1:1 .... ., i-< h:H·i "t! 
lt•<·ture~ l1y three ditrt•rent profe:o~>~Dr,..,- J>r. :\lt•n­
dt•uha llon ··Sou nd:" J)r. K illlh:tll 0 11 •· ll ~:•nt." 
:uul )Ir. Phelon oil •• Elcc·tri<·ity." 

Prof.: ·· Yun will tind in-.t:tnt·l•:-. of rlti-. in 
the X ew Test~llllt>n t, for iu.;tntl<' t' in tJw fir:-.t 
<·h:lpter of ( ;t--IH~:-i-.. 

I ll an .... wt•r to tlw <tue,.tinn . •· " 'ho tn~l \ ' not 
naturalize in tlw l". S. i'" :L ,..tu1h~ n l giYes the 
follow·iug: ·· ~o ycllmY-'lkinnetl :11\cu muy 
ll:l tuntlizc i 11 tit<.' l". S. ·· 

P mf. I Layne, ohjt.>tl-. to burn in;.! hook-. Oil 

P olitical Et·onom y, and howi n~ <town to wo t·shi p 
lht• -,tC:\111-l'llgi Ol'. 

( '. JI . . \. lien . '!l-l. re<·ciYcd a h:ul ent while 
:\ssi ·tin)!; in settin~ up w:whinl:' ry at t ho po wC'r­
ltou~e rc<·ently. 

OnlY ten of tlw St-niorR who <·lamorecl :-~o 
lowlh: for uwbtlllll"!!\·. whil-h w~l,; omitted from 
I he <·ours(', are ~• \ 'll i'ti"ng thcmsch·es c,f the oppor­
tunity whid1 i:< now presC'ntt>d. 

.\. photo~raph of a lllilU':. hand, t:tkt> n in UPr­
llHIIIJ with tht> aid of the new x rays, W:l!'l 

~· xhihitet l to t he stutlcnts h,• Dr. Kitnhall la :,t 
week. · 

Dr. )!enclenh:lll tlelh·crctl tL Yery iu tere 'ting­
addre ~ on ' · Physics T e;whiug" at the En~l i ·h 
High • 'chool of thi,.; dty. F t.•h. 15. H e sti"Ongi.Y 
ath -otatetl t\ ~teneral >~tutly of P hysic· , heforc the 
iutrodll(·tion of lnhe>mtorv work. which should 
eonsi:;t of t>xperitnt•nt.-< e"i.pc<:iu lly coh:ulntecl to 
intluc·e ~t' l f-relitlll(·e aml atc·u rac·y in the ~o;tntlent. 

The .Juniors took intlic·:ttor c·arcls f rom the 
~h<>p engi111' a few d:tys s iiiN' a 11tl npnn llen!lop­
lllg them their resul ts :siWw{'d fro 111 nine t(l two 
tlwnsand 11 . P. It is pruhahlc tlwt when tb<> 
latlet· canl W<lS t:<keu tbE' Daniels plaut.>r wa" 
running, t•l~o~ • the F re ·hies were applyin1! the 
brakes to the ln.the~o~ iu the wood-ro0111. Ju<lcritw 
f tb . . I '"' ~ 

1'0111 e lllllJOnty. towew1-, the indi<:atell II. P . 
is ~t hout twen~·-four. 

There will he u ·• ~ecmul " or · • C:oll<••rc Nin •" 
thi . year at rrarv:ml. '"' 

A uew t·ln~s i11 ltook-kN•pin~ It :\~ hc~u u at 
Y:d<•. 

COLLEGE NOTES. 

.\ fl'nc·i ll;.! dass hafl hcen stnrtc<l :tl Y:de. 
Till' reeei pt~ of till' <·oil ~<.' pupcr in StunfoJ•t]'., 

:ll"l' .'·early li fty per t't' ll L uw n• t ha u <·o-. t. 
There nrl' abo11 t HO,OOO llll' lnlwrs of college> 

(:n'l'k lett<•r fmtemiti(•s. 
• \ l S vr:u·USl' out \' li ftecn hour,:; or W (ll'k :l n• 

I"NJllireci a week. • 
Ext.eu:-~in• illlprovt•mcnts lt:\\'C been mu•lc at 

thl' l>:t rttnouth (;.PH· 
. \. hook M ·• J>l)ly ·• ,.t' r"c will prohahly 

.soo11 he pul 1 li ~he1 l :tt t he Brooklyn P. I. 
T he C t.mwll c· rew ctuHlidutcs han• hegu 11 

regubr training. 
l ' nh·e rsity of Midti1!an hns ~~ )lmwni<· Cl11h. 

and cxpr c·ts soon to h:we a (·lu h-holl!ll'. 
t ·uin•r-.ity of )li(·higan will !,0011 ha,·e a ucw 

8.)0,000 gymnasium for WOill(.' ll. 
:u. I. T . lw .· 1.1 Hi students thi s year. The> 

i ns tru<·tors num 1 1er 1 I !I. 

Vt•nnsyh·:\lli:\ i:. to han~ a •liuing-hnll enpahlc 
of ~;enting n hout J ,000 s tut.lcnts . 

l" ni,·ersity of Chic·n~o's in(•otne lnst yc:n wu~ 
S.HO. 000. . 

$.')4.000 was spE>nt at Yale lu t year fOI' 
athletics. ()f this llll101Lllt 810,000 W:l!; Sllh­
:-l('l'iUc<l h\· umle rgnHiuates . and tlw rcmainch•1· 
was rni e(l d tic ft)· hy ha ch:tll ~uul footh:dl 
ga1nc:! proceeds. 

The Chic•ago Alumni of Prinrcton ha n• 
, ·otcd to ·t•nrl a copy of " Princeton storieo;" 
with :\ book of J>riu<:eton Yicws to <!\"Cry prep. 
school in Illiuois. 

The 13o~ml of Yis ito rs ut West P oint reeom­
mcncls au ndnlllce iu the ~tamlurtl of aclmission. 
Tlw requirements are oow ve ry low compared 
with those of mo t c·olleges. 

The mul'l i<·al cluhs of the tlni,·er.•ity of P enn­
s.vh ·ania will take u ·hort trip in the latte r part 
of Feuru:\1~'· \Yilmingtou , B altilllnre and 
\Ynshington will he ' ' isile<l. 

ALUMNI NOTES. 

' 0. Chn . E. W ell · i · A s!o,istant Eugiueer. 
~Ietropnlitan w·nter Hoard, Clintou. )lass. 

Ernest P. Sparrow is with the Boston Rnbhcr 
. ' boe Co. 

'81. \rm. V. Lowe is <lrau!!bts man with 
C. II. Brown & Co .. Fitchhu~~. ~)I:u;s. 

Alpheu · n. ~lat<'r .. Jr. , is Supel'inteudcnt a nd 
En~ineer. PrO\·i<len<•t• (~as Co. 

Edgar A. "~illi am,.; is with B:mlou o; & Olin•r, 
('lc\'t•lancl. Ohin. 
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• 2. I h•rlt{•t·t \\' . r ownn is re:-.illeut engineer, 
lT. P. , Dl•nw r and <:ulf Railway. 

C'llrl' ... ('. Hall i:-. )f:\1\UftCr Steel Dept .. r uiou 
' tcl·l Co. , AlcxmHlrin. Jml. 

Herbert C. lin:. tin~ · is Foreman , ll::tcuim.• 
~hop, H. F. llnwkin. ' Iron \\~ork~ . 

Cl:u·cucc 11. lluhhnnl is ){a nager Bcrk:,birc 
C'ydt• Cu. , X orth .\tlam._, )Jas:,. · 

FrNl. \\'. :\foorc is Chief En~ioccr. )Jilw:m­
k~c Bridge W o1·k •. 

H. C. You Bihcrstcim i:-. Ilcatl Dmugllt~uutn , 
C'lmrlo tw )l:l<'hinc Ct>. , X. C. 

\\rul. S. 'Vu :-~llburn is with Churchill & \\' a,.,h­
IJmn , Sa nitary En~ineO I'Ii, llrot kto n . 

'83. Allan A. Foster, Brown Hoisting aJlll 
Co1wcyiu:.{ ~l ul'hine Co., Cleveland, Ohio . 

.John E. ( rnllaghc1· h; Foreman of H overnmcut 
ConstnH·Liou, P. 0. Buillling, \\ro r('estcr, ?llaH::. . 

(~co. P. Xic·ho l. i:-; Senio r Partne r. Georg-e ],. 
~i('ho lH & Co.. Eug inecrs anti Coutml'tors , 
Clli<·ago. Ill. 

.\1 fred Thom:l l'l, .lr., i-. Fo rt>mun Electrir ul 
Dept. , Pullm:m Pa lace Car Co. , Pullman. Ill. 

'84. Hoscoc H . . \ hll'i r h i:, Supt. and En~( r, 

Buffalo Sten m Pump W ork ·. 

Edw. E .. John-.on i., )fa n:~~er. l·:ngiueering 
Dept., Henion & HuhbcU, Chicago. ill. 

Walla(·l' C. ,Juhnlion is :1 Chi l :Engineer, 
N ing :ua Falls, N. Y. 

Cluts . ~. Phelps is Chid Engineer, S . C. & 
<:a. R. R. 

. John C. ~etchcl is Dr:tu~-!;!Jt:5man witlt C . B. 
Hu~ct·s )lanufuctnring- Co., Norwich, Cono. 

'85. \\r 111. 0. Ell•<·ry , ].>II. D. , i!i Pwfcssor of 
Cb cwis try, \\'abn ~;h College, C'mwfon.l. ·,·i!Je, l ntl. 

lil~ llL·y (). EYans is with H enry l\lr . 'bane Mfg. 
Cu., Balli more, l\lcl. 

:\fo:5l's B. Kn v<'n b . b ::. i:,ta nl 2\l annger P urt­
lnn<l Co .. P ot'tlnntl, ~Lc . 

)[arc·uli .1. Pn tter:;lm i-. Con:, tLitin~ Engim>cr, 
(:ood Blo<:k , J)cll\·cr. Col. 

Frnuk ll. Rice re.,itlc nt u'i' CohuniJu · Ax(' .. 
~omcr\'illc . )l:h:,. 

• 6. Chn~; . . \. Bt•nnctt is Profc,;-..or in )buual 
Tmining- T l•n<·hcr-.' Coll •gc, Xew York City . 

H enry\\ ... Ca rte r is partne r, Parkinson t~ Car­
ter , J>a.tcnt Lawyer~o, Chi<:a~o. 

Il:uoil ton .J. Cbnpmau is Vicc-Prc:si1le u t of 
il1e Petersburg Granite <2uurrying Co., Peter · ~ 
1Ju1·g, Va. 

rhll'CU('l' E. ( 'll•\'l'l:I IH 1 i:.. S tq wri llll' l llll•U( \\ i th 
l •: he u ~- S tcn-u-., \\'oolt•n )lauufadlU'l't'. C luin­
e h:u1~. ('em 11. 

_\ rt hur H. Fn iJ·h:111k" i-. ~upct'\· i-.or )fauuul 
Tra iuin~. Pu l,lit· St·hnol-.. O:tk Pnrk. Il l. 

Fra uk .\. II i~!.dlh , ) I. D. , i-. P hv:..il•in n. '2"1. )I art-
borough ~t.. Bo-.ton, ::\I a""· · 

X oriJI:\n :\lar:-.hnll is \ 'ic·l•-P n•-. itlcut _\ nchor 
Ele<·lric· ('o .. Bo., run , :\1 a s-.. 

\\'n ltl•r ( :. Wi.•-.sun i:-. Pl'inc·ip:ll ~I ammi Train­
in~ S c·lluol, \\"or<·t•~-ott• t·. )ln._~... 

'87. .J olin W. Burk<• i C'h· il Eug-int•<••·· 45 
llroadwuy. ~cw York Ci ty. 

( : l'O. C. 1>:\\' i l'! is Chcnti f> l , Eutlll'l' \' il lt• Es ta h .. ', 
''"nshin~tou ('u .. T cnucsst•t• . 

l m L. Fi:-.. 11 is :1 ( 'otiiiH(•IIor 11 t L:t w n ud Soli<·i­
to l· o f P :ttl•nls, Pr<l\'idl' IIC·t:, H. I. 

.J ohu ( ' . Kni~hl j,., .h s is l:111t ~laster ~[eclmuit• . 
Etli '>oll Elct"tri<· Il lllluinnlin!!: ( 'o. , Ho..;Lou, ) l ass. 

.J anz L:tlltl :-. i ng: i-. :\l l'C'lt:llli <.·n I Engiuct•r. U!J 
N :l:..i,:lll St .. ~cw Ymk C'ity . 

Erwin S . Lloyd is witll .). W . llt~~·kc , ·1.j 
Broadway . X<•w York. 

CJw .... B. )I urr:l\· i" C'hil'f Chemb t. C:tm e•"ic 
Stee l Co .. PiH-.IHu~. P:t. ,... 

Ch:h .. J. ~:1 WYl'r. ) f :IIlii fal'ture t· \\' OOtlcu a mi 
:Pape r Box<•-.., J i ud:-.on, ;\fa..;.,. 

Y• NOULE TECHMAN I 

We clambered up the chapel stalrs,­
Dul less lhno fifty men ,-
The motion to adjourn wns put, 
So we walked down ngaio . 

I am not 11 usual drenmer , 
But one nl~ht r dreamed a dream, 
T hought r sat up In the chapel, 
With a bright and cheerful meln, 
Fot· oL la!'lt there sat a quorum ( !) 
\VIlh 11 dozen men to spare, 
And the bus iness wa:; a rushin_:r ( ?) 
With o. hus tler In the chair . 
£y'ry man was quick and uctlve, 
And the way t.hey made things hum 
Was a caution , I assure you,­
Not. 11 single man \vas dumb. 
Now tbey raised a hundred dollars, 
Then accepted some bright. scheme, 
Officers were soon elcct.ed , 
'I.' ben they struck another theme; 
All the men showed great school spirit, 
And an Interest sopreme,-
Here I awoke- I was con!oonded , 
For it truly was a dream ! 



TilE ""\V PI. 

C. L. GORHA~'[ & CO., 

FINE .·. PIANOS. 
ORGANS, 1\\ S ICAL MERCHANDISE AN D 

S H EET M US IC IN GREAT VARI ETY. 

A II popuhu· ~lll'('l mu-ic :mll ~ong-. flf llll' tlay ju'-t half 
price. Uanju an•l Gui1:1r .. trin~;. I'IJU:llly dll':lp. 

454 fai1.t 

THE HORACE PARTRIDGE DO., 
335 W ash ington Street. 

BOSTON"_ 

At~letic Supplies of every Description. 
Outfitters to W . P . I. Football Team, 

SEASON OF •e.-. 
All on.lcr, will ha\1' our mo,.t t·nrcful aml prOIDJil atlcn· 

lion . St•tul for our illu- tralt•,l t·aLalo::;uc. 

.. \.. I. '.\ U DXEH., \\'" . 1>. I. '89. 
Attorney-at-L aw, 

and 
Solicitor of PHTEJTS. 

LOAN & TRUST BUILDING, 

~ .AS:H:IN"GTON"~ D_ C _ 

KYE~ & ''rOODBURY, 

ARTISTS AND ENGRAVERS, 
84 PARK A VENUE, 

""'VV'ORCESTER, ::b.l.:t.A.SS -

WORCESTER ELECTROTYPE 
--A....;l) -

Photo. Engraving Co., 
10 BARTON PLACE, 

'VORCES,.rER, ~JASS. 

ALSO NICKEL PLATERS. 

STOP AT THE COMMONWEALTH HOTEL, 
\\"nrc(>«ICr. ~I a.-~. F. o. )£AI:II~.:-. ,t ro .. P roprietors. 

Two 'llnuu., troru t:ult~n Ocoo1. llul( .... $:!.00 anti $2..00 1wr tin>' · 
Jlllllunl Hoom. Sttlllll lll:al. "'"'cu·ic l .ll(lll. l:lnllllllc Hooms, l:luths. 

C. W. CLAFLIN & CO., 
Dt:.\Lt.ll'l I' ALL K I SDh OP 

An1 ~t'ar i1 P arHI Bituminou~ CoaL 
Also, all kinds of Wood and Kindlings. 

OtlicCl'. No. 37:l ~l:1h1 Lrcct and nt Yard,, . brewsbury 
:::tree~ ami lluion ' lrect. cor. Ccnu·ul . 

TELEPUOSI£, Xo. 617-3. 

BICYCLES. 
Call and see them and see for yourself if they a re 

not t he best. Prices to suit a ll. 
RE:L""»AJRING ~~D :J_, J:.:;TTING. 

'\' JI. IKH.\ F'' E, ,\ g•'lll, 
NEW ~ELIASLE HOUSE. • • ::12 ,\\AIN ST~EET. 

WESBY' BINDEl{Y 
Does every description of r ebinding 

and repai r ing at reasonable prices. 

Office, 38 7 Main Street, 

~ORCESTER, lY.I:.ASS-

GO TO ••• 

EASTON' 
COR. MAIN AND PLEASANT STREETS, 

for your 

STATIONERY. 



TH E W P I. iii 

THE WARE-PRATT CO. 

CLOTHIERS, TAILORS, 
Hatters and Furnishers, 

408-410-412 MAIN ST., 

WORCESTER, MASS. 

H. F. A. LANGE 
+Floral Decorator,+ 

294 Main St .. Worcester, Mass .. 
Keeps con luntly in Stock 

FANCY ROSES AND FINEST ASSORTMENT 
OF CU T FLOWERS, 

Which be will urran,:{e in Del:'ign of any kintl. 

Decorating Parlors and Halls a Specialty. 

THE SCIENTIFIC AMERICAN. 
THE MOST IMPORTANT 

Engineering Worts, lechanlsms and lannfactures 
are represented and de crlbecl In tbt: 

SCIENTIFIC AMERICAN. 
The Scientific American shoulll h:we a place In 

nil professions. 

Try it. Weekly, $J.OO a year. 

BEMIS & CO., 

BOOTS, SHOES AND RUBBERS. 
All the Latest Novelties in 

FOOTWEAR. 

421 and 423 MAIN STREET, 
WORCESTER. 

0. 0. LO"W'"ELL, 
( UC:C:(.•UOr tO J. C. \\'JIJTK,) 

H EADQUARTERS ~OR 

Mathematical • Instruments 
And ARTIST MATERIALS. 

ALSO, F Ul-l- LIXE 011' 

PAINTS, OILS, GLASS, and VARNISHES. 

12 PEARL S1.'., opp. Post-Office. 

BARTON PLACE, 
WORCESTER, 

PRINTERS OF ILLUSTRATED 
MATTER 

FINE JOB PRINTING 
OF • • • • 

EVERY DESCRIPTION 

L . W . PENNINGTON, 
Designer, Manufacturing Jeweler, and 

DIAMOND SETTER. 

Badges and Emblems Made to Order. 
Gilding, Acid Coloring and Oxidizing, Repairing, Etc. 

Old Gold and Silver Purchased. 

397 MAIN STREET, WORCESTER, MASS. 

WM. S. SMITH & CO., 
DEALERS IN 

Hardware and 
Building Materials, 

Carpenters' and Mach inists' T ools, 
ALSO DRAWI NG INSTRUMENTS, 

171 Main St. , Worcester, Mass. 

THIS, PACE TO LET. 



. 
lV THE W P I . 

FRED. W. WELLINGTON & CO., 1839. Ea~bl.lahed. 1839. 

Wholesale anc.l Uetall Deniers in LARGEST STOCK AND LOWEST PRICES 
COAL- AT 

G ENER.\1, OFF ICE. S. R. LELAND & SON'S, 
416 MAIN ST., WORCESTER, MASS. 

Branch Office, soo MAIN STREET. 446 Main St., Worcester. 
COAL P OCKETS, 

NOR"VVIC::S:, - CONN. 
R E1'.UL tARO, 

Southbridge, cor. Hammond St., Worcester, Mass. 

Agents for lhe Celebrated A. C. Fnirbllllk!l. L . B. Gat­
cornlJ, Luscomb .~ Slewart Banjos, Washburn, Ve~a. 
Bmuo & Stra tton Guitars, ' Vashburn, Vega, Stratton, 
&c .. &c., Mandolins. 

All goods are fully wurranted anc.l exchanged if not 
s.Misfactory. 

--HIRE YOU R--

~.A,.Q~lEJ A..~~ -I-El.A.:tv.IS 
AT 

:E:ARRING-TON & ER0_7 S 7 
35 CENTRAL STREET • 

.A... ::F"'. H::EC..A CKCK9 
TEMPERANCE DRINKS7 

CIGARS AND TOBACCO, 
BQQ Main Street, Worcester, Mass. 

THIS SPACE TO LET. 

C. A. ADAMS, 

Baggage ~x~ress. THIS b'P ACE TO LET. 

OBDEB SLATE, 

15 Pleasant Street. 



·, Ricbm()nd Straight Cut No·: 1 Cigarettes.· 
CIGARETTE SMOKERS, who aro wllllo~ to pay a liltle more than .. 

tbe price charged forUieordlnaTy lmdc Ciganltcs, \\'Ill ftnd TillS BRAND 
spperlor to all otbers. 

Tbe.!e clgaretteta are matle from the brlalwsl, mo~t. dclkately flavored 
nod btgh~t co!ot. Gold Leaf ::rown In Vit!'lnla. TJ1Is Is tho Old. ••• 
Orl.laal 8ra .. eC. ~trat•llt Cut Clgarcltes, aod was brought out "' 
by us In tlle year 1876. • ~ 

BE•ARE OF litll'f'ATIO~fli, and observe tbot the drm 
na•e as ltelew Is on every package. • 

ALLEN_ .tie GINTER, 
THE AMERICAN TOBACCO COMPANY, r,~ 

Rucc~or, Manuraeturer, RXCH VIRGINIA. 

JO~ A.. SNO'W~ ~ 

BOOT ANDSBO~RIPAIRING, 
326 MAIN STREET, 

oppo~:~lte Mechanics Hall, up ouc ftlgh&. or Stairs, 
Room 2. 

LADIES' and GENTS' SEW~D WORK a Specialty. 
Badt and li'rollt lStayl:l a1d Toe ·n~. 

f -WASHBURN MACHINE SHOP, 
"DISCOUNT TO TECHS f" WOIOEIT.£1., MUS. )(, P. BIGGIJJaJ, hpert.talle:a&. 

CAN YIXU IT AT ~ • '" . . 
;r.. ·P. ~ ~ X T HI ' & 

~ 

Pl-n.9 Billiard: and .Poo1 · Room, 
t -'• •. to 4 P. • 



WE 
B\ll 
OYK . .. 

FULLY 

. - '.EASY 

A -( 

. Cut to Order 

FOR THE MAcHiNE SHOP • . ·1 
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