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CH A$. HAMILTON, PRINTER, 311 MAtH $T., WOIICE$TER, MASS. 

It was a very pleasant thing which our 
new professor did a few days ago when be 
told the eniors that hereafter he and his 
wife would hold open bouse on Tuesday 
evenjngs to those s tudents wbo would like 
to call. Undoubtedly a student caller at the 
house of nny professor would be welcome, 
but from invitn.tions extended in the class­
room, he would never know it. T radition 
says that occasionally vague and genera] in­
vitations have been given out in this way, 
but like most vague and genera l invitations, 
they mean but little. The invitation referred 
to however, is definite, and it is proba­
b le that a large number of men from the 
upper class will avail themselves of the op­
portunity thus offered for becoming better 
acquainted with their instructor. Such 
things as this tend to make students realize 
that they are learners and not v ictims, and 
that they have some interests in common 
with the Faculty, and not antagonistic. 

WHAT TO DO WITH YOUR 
INVENTION. 

I bave been asked by the Editors of theW P 
I to give a little advice in the columns of this 
paper to the TeC'b students in regard to what 
steps they should take, and bow they should 
proceed in order to protect themselves in any 
inventions which they might make. 

1 am very glad to comply witb this t·equest, 
and I hope that 'vbnt I may say will be of value 
and of interest to the Techs, wbo, as 11 body, 
sboold become, aud in all prolJnbility will be­
come, prominent in the fields which so attrac­
tively lie before the inYentive genius. 

Jn common lo.w, an inventor has no property 
in his invention. The only wn.y 11 man gets any 
protection ot· property in his invention in this 
country is by letters-patent. 

The foundation of the system hy which let­
ters-patent are grunted in this country is, that 
only one patent sbnll be granted for one inven­
tion, and this is curried out, except where the 
oflice makes mistake, or· under a certain state 
of facts, which will hereafter be explained. 

Of course, it is easy to understand, that if n 
man makes an invention, and that be adequate­
ly covers the same by letters-patent, and no one 
else sets up a claim th:1t tbe patentee is not 
the inventor. then the patentee will bold abso­
lute and cleat· title to his properly or to his 
invention; but it is sometimes the case, and 
especially the moa·e so if the invention is of 
value, tbat rival claimants appear in the field, 
each claiming to be tbe inventor. 

In anticipation of these disputes, and to pro­
vide a court in which they could be settled in 
the first instance, Congress bas enacted laws by 
which, when two men appear befor·e tiJe Patent. 
Otuce with applicat ions, each claiming t.he same 
patentable invention, tben a trial will be bad, 
and the patent will be granted to the one, who, 
upon tbe evidence, appears to be tbe inventor. 

These proceedings are called interference pro­
ceedings; and the decision of the Patent Office 
in these matters is final, so far as the granting 
of the patent is concerned, although the deci­
sion made by the Commissioner, under certain 
circumstances, may be reviewed in Court. 

It would be a hard and unjust rule, it the fact 
that a man had already obtained a patent before 
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anotber person who was iu reality the inventor, I pt·ove the fact of conception; but if a man con­
should file his application in the Otnce, if the ceives an invention, makes a drawing of the 
latter would not be beard. So the fact that one same, discloses it to others, and makes a model, 
man has obtained a patent will not prevent 9.11 be ho.s not yet done enough to protect himself 
interference; for although the Commissioner so that he C9.0 be considered the inventor. Be 
bas no power or jurisdiction wbate>et· to cancel must reduce the invention to practice. 
a pnteot, be may ga·ant another patent for the This reduction to practice may be in two 
surue invention to a pet·son who proves to be the ways: first, it may be a material reduction to 
prior inventor. practice, which is the making of a practical ma-

Thns, there cnn ari e a state of affairs by chine, ot· practicaJly exploiting the invention ; or 
which two patents may exist upon the country this reduction to practice may be constructive, 
for the same invention ; although, of cou rse, the and a constr11ctive reduction to practice is the 
second one would by the record be the domi- filing in the Patent Office of an application for 
noting patent, and the second patentee would, a patent, in proper form. 
uuder the practice of most of the Equity Courts, Befot·e the reduction to practice, the invention 
be enabled to get nn injunction to prevent in- may be said to be embryonic, and not folly de­
fl'ingemenL by the first patentee, withont fttrther veloped ; but after the reduction to pa·actice, it 
procedurt> . is considered as completed, and that the man 

Thus, it will be seen tbat contests arise, and who so reduces the invention to practice is the 
are very often of great importance by which inventor. 
two rueu claim the S!\me invention, anfl it is the I recently had come under my consideration, 
purpose of this article to give some points to the a very interesting case, in which two men proved 
futurtl Tecu inventors, by which they will be in that they conceived an invention within one 
a position to better make their proofs, should month of each other, t hat they ruade working 
they be unfortunate enough to get involved in drawings of the invention within one month of 
one of these procectliogs. each other, and that t heir machines were started 

The question, who is the inventor of a. dis- almost on the same day. But one man filed his 
puteu device, may be said to be a mixed question application six days eatlier than the other, and, 
of law and fact . The me•·e fact that one man as the other could not clearly show concep­
was the fi1·st to conceive does not, in the eye of tioo of the inn•ntion prior to the time in which 
the law, make him the in ventor. The Patent the firs't applicant proved tbat he conceived his 
Olllce requires a statement called tho " prelim- invention, the fh·st applicant was lleld to be en­
ioary statement," and evidence upon the follow- titled to the patent, although the other mao's 
ing points: first, the date of the original con- machine was first completed, 9.Dd placed on the 
ception of the invention; second, the date upon market. The first applicant's reduction to prac­
which a drawing of tbe in'"ention was made ; tice was first and therefore be prevailed. 
third, the date upon which a model of the in- TllerE'fore, a few words of advice to pro-
vention was made; fourth, tbe date upon which spective inventors, would be as follows:-
tbe invention \Vas first disclosed to others; fifth, lf the invention seems to be of value, and 
the date of the reduction to practice of the one in which the inventor would like to obtain 
in>ention ; and sixth, a statement showing the property, he should, to prove the conception, 
extent of use of t he invention. make a drawing, and tbis dt·awing should be 

Tbe general rule followed in these cases is, made 118 full and complete as possible. 
that if be, who is the first to conceive, uses rea- This drawing be should have witnessed and 
souable diligence in reducing to practice, be will dated. He should explain the operation of his 
be considered the inventor, although another invention f rom the drawing to a number of per­
person, who is subsequent to conceive, first re- sons, whom he thinks he can trust. 
duces to practice. Then, if the invention is a simple one, and 

The important points, therefore, in a contest easily admits of practical demonstration by a 
of this character are. the original conception, and model, he should make a model, alt hough this 
the reduction to practice. The exact date and latter is not very important. H e should, also, 
time of the conception of an invention is gen- write a careful description of the invention, to­
erally pretty hard to prove, as it is an act of gether with the drawing, and have the same 
mind, which is supposed to be intuitive, and it witnessed, as before suggested. Generally this 
would be difficult to conceive how a man could will go to show clearly the fact of conception. 
show what particular act his brain performed at Now that the inventor bas conceived the in­
a certain time. o the making of a drawing, vention, and bas fixed his proofs in this respect, 
the making of a model, and the disclosure to be should use due diligence to reduce the same 
others, are considered as evidence tending to to practice. The easiest and simplest way to 



THE W P I. 139 

do this, if the invention is complete, and it is 
not desired further to perfect the same, is to file 
an application for a patent. 

This, as before stated, constitutes a reduction 
to practice; and if it is not desired at once to 
take out the patent, by proper handling, the 
application can be kept alive in the olllce, 
almost any length of time. 

Fnrther, if the in>ention is such that it is not 
desired to apply for letters-patent notil tbe same 
is fully perfected, the inventor shonld take such 
steps as lie within his means to make a practi­
cal machine, or to put the invention into opera­
tion ; and then when it is perfected, he should 
apply for letters-patent. 

An inventor· should not, in any case, after be 
has conceived of the invention, made his d r·aw­
ing, disclosed the same to others, lie on his oars 
and wait until some future time before be de­
velops the invention, or files his application for 
a patent; for, if he does not diligently go to 
work, nod reduce the invention to practice, o. 
person who subsequently conceives the inven­
tion, but tirst reduces to practice, provided tbe 
first conceiver has not been duly diligent, pre­
vails. 

Of cour·sc, in stating these rules, they cnn 
be only laid down in a genernl way, as the facts 
and circumstances must govern in each case, 
but, if an inventor will follow the above sug­
gestions, Lie cannot be very far wrong. 

The law in deciding these peculiar contests is 
founded upon reason , and upon the presumption 
that a grant of letters-patent is somewhat in the 
nature of a contract between tbe inventor and 
the government. 

The inventor agrees with tbe government that 
he will disclose a new and valuable invention, 
and will contribote something to the sum of hu­
man happiness and comfort, which is not knowu: 
and that after seventeen years be agrees that 
the same shall be public propc>rty. 

The government. on the other hand, ngL·ees 
with the inventor, that in view of this disclos­
nre, it will allow the inventor no exclush·e 
monopoly in bis invention for the term or sev­
enteen years, as a. reward of merit. Tbe gov­
ernment oUlcers, being the ones to decide these 
contests, naturally lean towards tnking the s ide 
of the government, and favoring that inventor, 
who is, all things considered, the first to make 
this contribution. 

The question of ' 'reasonable diligence" as 
before presented, is a very interesting one, 
and is one which varies with the circumstances 
of tbe case. Thus, for instance, if a poor in­
ventor conceives the invention, and bas not tbe 
means and bas to borrow money, and can go but 
slowly in d eveloping his invention, hP wiU be 

considered as bo.ving used reasonable diligence, 
if he does all that he reasonably could, which 
lies within his power. 

On the other· band, suppose a wealthy concern 
or corporation to be interested in an inf'ention, 
and , as soon as the same is conceived to put 
every available machine or menus in the way of 
the inventor so that this person could reduce tbe 
invention to practice much easier and earlier 
then the poor inventor. Then the mere fact 
that the rich itH'entor arrives at the successful 
goal first, is not conclosi\'e. Tiley both have 
used reasonable <liligence, and the question 
mn~:~t then be decided upon the other circum­
stances and facts of the case. 

Therefore, in fine, my advice to the prospect­
ive inventor is to protect his date of conception 
so that be can easily and fu lly o.ud a.dequately 
prove the same, and then to use rea onable dili­
gence to bring the invention down to complt>tion 
either by embodying it in practical form, or by 
filing an application for a patent. 

I hope, however, nod should advise in e,·ery 
cnse, if possible, to avoid any of these contests 
for they a.re apt to be tedious and expeosh•e, 
but, as before stated, if n man ha a "nluable 
invention, he will have to protect. it from in­
roads on all sides; and one of the first tbiugs 
that is very apt to arise is for some one else to 
say, " 1 invented that n. long time ago, and am 
going to pro-ve it." 

It is very easy for a man , after he bas seen 
another man's invention to sec how close be has 
come to the mark, but the maxim iu all these 
cases is that the law fa \'OI'S the c.lilig~nt UDU not 
the sluggish, inventor. 

Lom W. Socmr..\TE. 

CONTINUOUS WRAP MANILA ROPE 
POWER TRANSMISSION . 

One Ca•e or F Ailure and th4' Rt>uU!dy. Pnpt>r Rf!ad 
bf!rore the w . .111. • :. No•J••r by w . L. C:bwoe. '77. 

In 188!1, the Knowle:i Lo()m Work:, built a new 
planL on Grand and Tainte r streets, In tbls city. 
Partly perhaps becuuse it was believed thnL the tran'l­
mlsslon of main power by mnnlln rope was good nod 
a coming practice, but more hccnut~e the use c•r rO(kS 
~:~eemed to tlt the Romewhat. peculiar cuntlltlons of the 
situation, the new plnnt was ec1ulppcd with el~ht rope 
transmissions. Four of tbesr: were malo drives off 
t.he same en~lne wheel, and the other:. were secondary 
drives, two In the malo building, one in Lbf' foundry 
and forge shop building, and one !rom Lhe s<'cond 
floor of the main shop, Lbrou~h a tunnt·l under GrnncJ 
street to the saw-rnlll building In Lhe yard. I n tlttln~ 
up these eight transmissions, noLhln;.r was intended 
to be spared to mnke them as perfect and complet.e ns 
possible, though It will appear that some of the mlltc­
rlals employed and perhaps that some or the engJoeer­
lng that proportioned the material wa-. of rather a 
crude character. The oombcr and size of the ropl•S 
used was determined by the home omcc or the Dodgt> 
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M.anofacturing Co. at ~llshawaka, Ind. The ropes, 
pulleys, tension carriage .. , etc., aU the machinery 
used, except the engine wheel whlch was groo\"ed to 
tbc Dodge company's &peclllcatioos, the tellbiou car­
ria!!e traclu! and the winder wheel shafts and hangers, 
were furnished by them. The work was put In by 
home talent, but In coueultatlon with the Dol'lge 
agem.-, who pmnounced it as thorough and satisfac­
tory an io:.tallatlon of their system as they had 
seen. 

Rd··rriu_z to Fig. 1, which is made from a blue 
priut whlcb :<bows three o.f the four main drives otf 
the t:nzine wheel, and the two secondary drives in 
the ru dn :.hop, nodi tile same as one furnished to the 
Dodge comp~1ny for their figure:~ on the rope plant. 
In explanation : Tbc engine wheel E, set close to the 
wall of a short or cro8:~ wing on the btLSement Jloor 
of the main building, is 7~" in diameter and is 
speeded at 166 rpm . The two shafting lines A and B 
on the second or wood shop O.oor were driven from 
the engine wheel O\'er 86" idlers to 50" pulleys at a 
speed of 240 rpm. l 'or thlj drive EA which was 
required to transmit a. muxlmum of 45 Hl:'., sl:x wraps 
of an rope were clOplo.ved, and for EB. 60 HP., eight 
wraps. Shaftiug lines C :mtl D extend the leugth 
of the long wing~ ot the main !<bop on Talnt~r street, 
and the B. and A. R.R .. were driven re~pectively from 
line~ .\ aud B with 4811 pulley, aud ut the same speed, 
240 rpm. For the drive AC which caUed for 26 HP. , 
four wraps of l" rope were employed, and for BD, 
«> HP .. sL~ wrasls. The l>ru.emCJJt shaft G extending 
the len~th of the R. R. wing noll about 85' distant 
from the engine wheel, waw driveo directly otf the 
engine O\•er 30" idlers carrying the ropes on::r a door­
way, to a 50" whet:! at :t~O rpm. For this drive, 
30 UP.. four w~raps of l'' rope were used. The 
fourth drh·e off the eogine wheel, EN which is not 
shown in Fig. l. was taken otr nearly parallel to 
EG, O\'er Idlers ncar the doorway shown, to a 50'' 
pulley on o. line shat't which extends the length of the 
engine room wing, and which runs 240 rpm. For 
this drive, 15 HP., two wraps of i" rope were used. 

Each of the e ngine drives had a rope speed of 
sao fpm., and as proportioned each of the twenty 
wraps was required to transmit at the maximum 
7! UP. The Dodge company in their published 
description~ of rope tmn:~mlssions, guve in 1889 the 
f ollowing method of calculating stmln on the rope. 
Considering the drive EA: 

33000x-13 
31411 equals 472.5 lbs. plus 144 lbs., half the 

weight acting on the tension carriage equals 615.5 lbs., 
total tension on the dr ive. This divided by 6, the 
number of wraps, equals 102.75 lbs., the tension ou 
each wrap, which is two-and-a-half per cent. of the 
ultimate strength of 4.000 lbs. claimed by the Dodge 

I 4(1' I I • ~c- ...... _____ .. __ -"f· ___ ao_ . . .. __ 
I ' 
I 

a,• 
<"') ' 

' 

company for their 8" Ormus rope. This has a robust 
look. A factor of safety of 40 ought to carry security 
with its use. But let us examine this calculation. 
U this is the method used In figuring rope transmis­
sions In Mishawaka, I think we may feel that we have 
located the spot at which the crude engineering began 
In this case. 

The diagram Fig. 2 ma.y be taken to represent 
the drive EA, though the driver Is placed on the same 
level with the driven Instead of two stories below. 

The drive Is strung in the following manner : 
beginning with the nearest wrap on the wheel E, the 
rope is delivered from the lower side past the near 
face of dri vcn wheel A to wbeel 8, mounted on the 
tr:lvelllng ten:~lon carriage r, on a s haft so Inclined 
that the rope is delivered p&Mt the further face of wheel 
A to Idle wheel I, which is mounted on a fixed shat't so 
iucUned a:~ to dell vcr the rope to the farther groove of 
wheel A, which is then wound succe,sivl!ly around 
wheels E and A, completing the six puUiog wraps 
direct on the draft "ide from A toE, which brings us 
Lo the starting point of the stringing. 

For this drive EA, the -&7t.5 lbs. appear to be cor­
rect for the net or cll'ectlve tension required to do the 
work, which iR equivalent to a tension of 78.75 ibs. 
on each wrap to transmit Ita 7.5 liP. Consicl~r now 
the drive as lu motion, but doing no work; the t~n­
sion weight, which was In this case 288 lbs .. acts in the 
bight of the wrap which Is delivered to It and wbjch 
passes thence to idle•· l, Imparting to each s ide of the 
bight a tension of 144: lbs. When the entire length 
of the rope hl\8 passed tbe tension wheel the whvle 
system will be subject to a tension of IH lbs. , which 
is Independent ot' any strnln that may be put upon 
the rope by the load, and which should not be divided 
by the number of w1·aps. Making the usual allow­
ance for the tension on tbe slack side to be 20 }>er 
cent.. of that on the working side the total tension 
due to the load becomes 9~.5 1bs. Adding this to the 
i.Ditial tension due to the tension weight we have a 

I I 
.30: .. - -.- · "!' •. - - _4'f ._ - - - .. ..J 

- .s.s_· .c 
·-·-·--·-··"' 
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tension of 288.5 lbs. on each wrap. To this should 
be added the ~ension doe to centrifugal force which 
is rep resented by the formula 

w v:! 

in whJeh I have taken W t~ be the weight of one foot 
ln length of the rope. and v the velocity in feet per 
second. Substituting we have, 

.JOG (52.3)~ 

82. 2 
or 13.• lb ., which added to the 238.5 lbs. g ives a 
total tension of 251.9 lbs. 

There Is still another addition which, lt seems to 
me, may be made to tlal!4 t ension under some circum­
stances. Suppose the drl"e to be running under a 
minimum load, and that a load like starting a heavy 
belt elevator ls suddenly thrown on ; the slack caused 
by the Increased load Is promptly taken np on one 
wrap, tbllt which delivers to the tension carriage, 
while tbe elfect on all the other wraps ls to cause sag 
on the slack side until each succeeding wrap ha.s bad 
Ume to travel the circuit to the point of delivery to 
the tension wheel. One natural re ult or the sodden 
increase In load and sag in the slack side, is a wavin•• 
or whipping motion of the ropes which may easily 
result In more or less slipping of the sacrgina wraps 
while the first wrap being drawn taut by th~ actio~ 
of the ten:.ion weight hugs the pulleys and takes 
more than its proper share of the work in conse­
quence. 

The total tension whleh we have reduced to !lgores. 
251.9 lbs., ls nearly 6.S per cent. of the ultimate 
strength of 811 ftrmu!l rope claimed by the Dodge com­
pany, •ooo lbs. This represents a factor of safety of 
aboot 16. Some makers place the ultlmat~ strength of 
·t" manilla rope as low tl!f 8000 lbl!. The tlgure most 
commonly useu, perhnpt-~, is 8260 lbs. of which our 
tension Is 7! per cent. or which represent.s a factor of 
safety of nearly 18. 

Our 7.6 HP. Is largely In excess of the safe load as 
given by E. D. Leavitt's table, wbicl.t for a i" hemp 
rope is, at 8000 fpm. 5.5 RP., and as given by the c. 
W . Hunt Co. for their "Stevedore" tramtmlssion 
rope, which is for l'' rope at 3000 rpm. 4.2 HP. 

The tension weight was, I suppose considerably 
above what It ought to have been, but. it was no more 
than we found to be necessary to prevent dangerous 
sag and whipping. 

Another cause of trouble was the unequal wear in 
the wood r im wheels, which Is particularly empha­
sized by the Increasing frequency of the breaks which 
occurred the longer the ropes were ran. It reqolred 
but a. few months to change all the grooves from V 
shape to hnlf round, and it was noticeable tllat the 
g rooves on the driven wheeL~; which receiYed the ten­
sion wheel wraps were worn deeper than the others. 
I accounted for this fact by the creep of the rope in 
the groove induced by the action of the tension 
weight on that wrap, l>ut, howevea· accounted f or the 
existence of the fact and the consequent unequal'ten­
slon In dUferent parts of the rope Is evident cause for 
much mischief to ~he ropes, and a sufficient rea.son for 
condemning the pulley:~ to our ILst or •• crude" ma­
terials. 

Let us now glance at the record of the performance 
of these seven drives I have mentioned. They were 
In service about one year. I n that time there oc­
curred forty-four breaks in the ropes, which stopped 
the whole or a part or the works for periods ranging 
from five mlnutel! to the rest of the day, and In twen­
ty-six cases Inspection revealed weakening splices 
which were respliced before a break occurred. Tbe 

longest run made by any of the seven rope.<o wlLhout 
r csplicing was about roor months, and the average 
run was a trlile over one moutb. The greatl•st num­
ber or s plices made iu a single drive was sixteen in 
E.A and the s mallest number was Ove in AC. All the 
ropes were renewed within the year, ~>orne of them 
several t imes, und some or them replaced by l" rop~. 
Short, long, home made and old sailor splices, expert 
splices by the Plymouth Cordage Co. , and by the 
Dodge Co., and various rope dre ·sings \Vere tried to 
no avail, ~tnd In !<pite of repeated and urgent appeals 
to the Dodge pt•ople to come over and prop up their 
reputation in Worcester, six of these rope drives were 
llnully replaced by leather belts. 

With the belts two direct trausmi11sions are taken 
otr the engine. Referring to Fi~. 1 : One 7" dou­
ble belt takes 60 HP. diagonally to sh:JI"t A on the 
second ftoor, and 15 HP. is returned to the basement to 
da·lve the line'! formerly d riven by the two-wrap en­
gine rope EN, through a 8" quarter-turn belt from 
s haft A to shaft N. The four-·wrap counter AC Is re­
plllced by a 4" double belt. A 10'' double belt takes 
90 HP. from the en,!rine diu~onally to shun. B. 70 UP. 
Is carried from sbal't B to Rhaft D by an 8" double belt 
replacln:r the six-wrap rope BD, and also transmitting 
the SO liP. formerly delivered directly from the cn):tiue 
to shaft G, which Is returned t.o the b:u.ement by a 
511 double belt from shaft D to shaft G. The belL.-. are 
all endless and supplied with tightener:. on one end 
and idlers to Increase the wrap on the pulleys at the 
other, as recommended by Mr. NathaniPI UIU ot' Low­
ell, who was consulted In the (Jesi~u of Lh~ belt phlOt. 
With t he exception of the belt BD jumpiu!! from it..'! 
putlcyl'l a few times when It wa~ new Aald slilf, there 
haq not been a minute'" delt1y or Interruption o wing 
to the belts since they were s tarted 11 year uuu a half 
a.:co. 

With the ropes the power consumed on :-haft G and 
in the cross or engine-room win~ was tnken directly 
from t he en,Zine wheel to the points or $ervlce. 
With the belts the 45JJP. transmitted to tho;:;e polnt.s 
lR carried from the engine to the second lJoo1· above, 
and brought down again to the basement floor, Ju Ill'. 
by t he 3" quarter-turn, and SO HP. through the hori­
zontal belt BD and thence down by belt DG, tl'. al­
ready s tated. The average deud load with the ropeM, 
as shown by the indicator, was about. 80 l-IP. Wllb 
the belts and with nothing else changed It was nhout 
70 HP., a betterment of 12& per cent. 

The cost or the rope driving plant, iot~talled. t•x­
clusive of the ropes, I e. tlmate to be about equal to 
the col!t of the belt plant exclu~ive of belts. While 
the cost of the belts for 1he six d rive. mentioned was 
about two and n half time11 the cost of one equipment 
of ropes for the same, the cost of tbe ori~lnal ropN! 
togethur wltb w hat was required to r l.'l>lnce worn out 
ones within a &Ingle yenr, was more thau t.hc cost or 
the b<>lts. 

Without going into the dlllcrence In coru consump­
tion represented by Lhe difference In cl(•ad load, or Into 
the losses chargeable to tht> forty.four stopp~cs or 
power ln working time, and without mnkln~t any ac­
count or tlte loss of temper l\lld general amiability of 
disposition Involved, tbe inference from this ~xpc­
rlence would seem to be strongly In favor of stlcklnq 
to the old belt for reliable power tranf.mlsslon. 

There are, however, some situations In which owing 
to positions vertically, dl!it.aoces, angh!s, ancl restrict­
ed space, the use of belts Is practically Inadmissible, 
and In which the continuous wrap sy8tem of rope 
transmission Is or g reat utili ty. A good illustration 
of such a situat ion Is furnished by the eventb drive 
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I have mentioned, a.nd which is still running, that 
under Grund St. to the Lumber yard. This drh•e while 
It Is apparently worklo{r under harder conditions In 
position, distances. and in variability or the load, than 
tholle Imposed upon any or the displaced transmis­
sion~, has proved the least troublesome of any of 
them, except possibly the eighth drh·e mentioned, a 
smBII one in the forge shop, which IS also still run­
ning. Both these tran~mi~sions are two-wrap, and 
both are strong double, that is, the two-wraps are both 
run over the tension wheel. I believe this to be one 
of the important conditions of success In continuous 
wrnp transmission, and that It Is better economy to 
Increase the size of the ropes to get the required ca­
pacity than to add a number of wraps Independent of 
the tension wheel. Above reasonable limits in this 
direction I think now that I should bunt for condi­
tions that would allow the use or belts or shafting, or 
If necessary employ Independent engines. I believe 
alao that success In rope transmission demands the 
use of iron sheaves, and a perhaps rldlculons factor 
of safety or 20 to 40, according to clrcnmstances and 
conditions I suppose if It were not for the weakness 
of the splice a much smaller factor might safely be 
used, though it is claimed that the splice can be made 
as strong as the hody of the rope as laid. I ha-ve 
never seen a record of'tests to determine this point. 

Why is it not an Interesting field for some one who 
has an opportunity to practice In the laboratory 
to collect samples or spliced ropes from the several 
makers of rope and transmission machinery. and give 
os a pape.r on the conditions and results of a series 
Of teSLS? 

WM. L. CHASE. 

GOOD FOOT - BALL. 

•• T eeii- P o u r-Browa- l'lo&b la•·'' 

Afte r cancelling one g ame, Bro wn conde­
scended t.o meet onr eleven at t he Oval, Satur­
day, November 12th. The team had almost no 
practice during the week, but put up a good 
gnme, playi ng well togethet· and with lots of 
snap. The g•·oands were not in fie-st.-class con 
dition but the wcathet· was not bad fot· toot-ball. 

The teams linad up as follows: 
TECU. BROWN. 

Ware, . . . . . . I. end r . . Drawbridge (Denny) 
Butterfield, . . l. t:tckle r. . . . . J. L. Cac;ey 
Brlgbam. . . I. guard r. . . . Lat.acey 
Rogers, . . . . centre . . . . . . . . Smith 
Brooks, . . . r. ~nard I. . . . . . . . . Call 
Goodrich, . ..... r. tn<"kle L .••..•. Nott 
Smith .. . . ..... r. end 1. •. ••• E. N. Casey 
Chase, . . .. . .. quarter back . . . . .Matteson 
Allen, . . . • . . . I. half back r . . . . . . . Green 
Andrl'\VS, ..... r. half back L .•.. Robinson 
Lincoln, . . . . . . . full back . . . . . . Str.Ught 

At a little after three o'clock Brown opened 
the gnrue with a V. By hard work they were 
able to reach our five-yard line bnt lost the ball 
on a fumble and wet·e pushed back again. 
Almost no end pl:lys were made dnl"ing tbe half. 
F irst one side would make sbot·t g ains and then 
lose the ball on four downs, then the otbet· side 
would do the same. Although the ball stayed 

near· Tech goal most of the time, Brown was 
held with compat·at.i ve ease and just before the 
end of the first half, waR vnshed back ft·om 
Techt~' g oal. Time was called with the ball on 
Br·own's twenty-five-yard line and the score, 0-0. 

Tecbs opened the second half with the regu­
lation V, and w\thin five minutes scored the first 
and only touchdown. Allen missed the goal by 
bac·ely a foot. T ech soon bad the ball ag ain and 
pushed it to within a yat·d of Bt·own's line. 
In th e nex t scrimrunge the ball was pushed over 
but the referee heard someone say " D own," as 
be thoug ht before the ball was over. so the 
touchdown was not allowed. Brown then did 
some ver·y good defensive work, holding for 
four downs, twioe, when the ball was almost 
over their line. Dat·kuess beg an to interfere 
some by this time. Brown bad the baH and 
made some short. gai ns when Umpire Rice gave 
it to T ech for holding in the line. The decision 
was perfectly fai r as warnings had been given 
eeve.-al times pre\"ioosly. 

Brown then did a very childish thing in with­
drawing f rom the fi eld, the score beiug Tech 4, 
Brown 0. 

P erhaps aft-er all it wRs policy for her to with­
draw, as htlr team seemed to be all tired out and 
the ball was Techs' on Brown's fifteen-yard line, 
whk·b meant almost surely another touchdown. 

The playing in this g ame shows what kind of 
111aterial we have in the Institute. T o outplay 
in every way a team which has played tie games 
with :M. I. T. anrl Trinity, and beaten W esleyan, 
speaks very well for an eleven which has been 
handicapped as ours, by poor facilities for prac­
tice. 

Brown felt pretty sore over her defeat and 
almost immediately on the return of the team to 
Providence, wrote asking fo1· another gutne. As 
we are allowed only two games a season out of 
town, and one of these had been played and 
art·angements made for the other, of course this 
was impossible. 

A STRONG FINISH. 

Teeh B olda R a rYar4 "l're•h •ea Down a.o a l!la a ll 
8eure. 

The Tech foot-ball team p layed Har·vard, '96, 
on Jarvis Field, Nov. 16, at 3.30. There had 
been a heavy rain tor some hours previous, and 
in consequence, t.ht- ground was very slippery, 
and the ball becoming heavy made sure goal 
kicking impossible. 15U people saw the g ame, 
amo ng them a nnrube t· of \V. P. I. alumni. 

.Ninety--six bad beaten .Amhers t A ggie 52 to 12 
the Saturday before, const:quent.ly, it took more 
opt imism than most of the T ecbs p ossess, to be­
lieve it possible foe· u:~ to win, and the showing 
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made is highly creditable, when we consider that 
for two weeks the tenm bad practiced only one 
night. 

The teams lined up as follows:-
TECH. IIA.BVARD, '96. 

Ware, . •. •• •. • l. end r ... ..•.. Brown 
Bottertleld, • 1. tackle r. . . . . . . Clark 
Brigham, • • • l. guard r. . • . . • . Rice 
Rogers, • • • . . centre . . . . . Rossell 
Brooks, . • . . r. guard I .•.. ... Worden 
Goodrich, . • • • • . r. tackle 1. • . • • • • • Lewis 
Smith, . . . . • . • . r. end l. . . . . Rlcbard11on 
Chase, .. . .•.. quarter back •• Borden (Capt.) 
Allen (Capt.), • . . l. bali-back r ....... Gould 
Andrews , •••.. r. half-back 1 . • Hamlln (Bullard) 
Lincoln, • . • . . • • f ull-back . . . • . Fennessy 

Mr. Cabot of Harvard wns umpire nnd Mt·. 
Southgate, W. P . l., referee, fo r t he tin~t hal£ 
They changed places in the second. 

Tech had the kick-off and played against the 
wind. A V gained 8 yards. Then Goodrich, 
Allen, Andrews, Smith and Lincoln catTied the 
ball steadily forward and in 8 minutes Allen bad 
made a touchdown, f rom which he kicked goal. 

This was good work, and the hopes of the 
few Techs in the crowd took a bound. Harvard 
opened with a V and then lost to T ech on a 
fumble. Andrews, Brigham, Goodrich, and Al­
len c:mied the ball 15 yards, when it was hehl 
for three downR. Lincoln tried to punt, but the 
ball struck the line and 10 yards were lost.. H ar­
vard took the ball, and by long runs gained a 
touchdown in 8 minutes. No goal. 

Andrews gained 8 yards from a V. Ball held 
for three do wns, the Tech line appearing to go 
to pieces. Lincoln punted. 1.1\ mnessy caught 
the ball and made a long run. Then Hamlin 
made 15 yards more. Chase broke through and 
tack led in the next play and Cabot called a foul 
tackle, giving Harvard 25 yards. T his waa a 
hard one, and renlly inexcusable. Again Har­
vard rushed the ball ovet·. Time of touchdown 
5 minutes. No goal. 

Allen gained 10 yards from a V, then the ball 
was held for three downs. Another V was tried 
and failed to work. Harva•·d then gained 6.0 
yards by runs. W ot·cester braced, laid hold for 
4 downs. Allen, Andrews, and a criss-cross be­
t ween Alleu and Chase gained a small d iRtance. 
Lincoln punted into touch and Harvard took the 
ball, but Worcester soon secured it for holding 
in the line. The Allen-Chase criss-cross followed, 
then Allen gained 5 yurds and was pushed outside. 
Rogers touched the ball down and ran 5 yards. 
Chase, Allen, and Goodrich made gains, and the 
ball went to Harvard on fou•· downs. Andrews 
broke through on first. play and Harvard lost. 5 
yards. F ennessy punted and a Harvard man fell 
on t.be ball j ust as tim e was called. The half 
was 30 minutes. 

core, H . U., '96, 8 ; W . P . I., 6. 

The second half opened with a new ball on 
Harvard's kick-off. A V gained 8 yards, F en­
nessy ran 80, and Hamlin gained ~ more. Lin­
coln broke through and t:~poiled the next play. 
On the nex t. Harvat·d made a forward pass and 
T ech took the ball. Chase and Allen advanced 
the ball 10 yards and here it was held for what 
was called fout· downs. Cabot claimed in the 
last play the ball went outside but. it did not. 
T ouchdown was made by W orden in 10 minutes. 
T ech opened with a V and gained 20 yards. 
Lost the ball on 4 downs, but. •·eceived it for 
holding. No gains resulted from runs so a punt 
into touch was tried, Harvard securing the ball. 
Runs and then a punt was tried. Allen caught 
nod tried to run bot made no gain. Fom· downs 
without gain gave Harvard the ball, and another 
touchdown was made in 10 minutes more. 
Again no goal. After an advance of 20 yards 
by T ech, Harvard secot·ed the ball and uite1· a 
long run made the touchdown and here goal was 
kicked. Tech could not advance more than 25 
yards, so Har·vard took the bal1 and after anothet· 
long run, time was called with Tech's ball on 
Harvard's 20 yard line. 

Harvard Crimson, Nov. 17th, " W orct!llter 
put up a mach better game than that put up by 
Amherst Aggie." 

"The coaches should have credit for one thing, 
that they have taught the team to play 1oith 
snap and readiness. The backs are quick to 
start and generaUy supp01·t one another well." 
W e ought to improve in this next year. 

Worcester Gazette, Nov. 17th, says that th~ 
score might have been more even bad the ref<.•ree 
not favored Han·ard, but on tbe other hand 
Harvard would have scored more had goals been 
kicked. But we wish to observe that bad 1\lt·. 
Cabot been at all impartial one or two touch­
downs would clearly have not been made. 

NOT ES BY ENT ROPY. 

~b. EDITOR:-
My f t·icnd of whom I spoke a few weeks 

ago as having changed his tactics on drawing 
since leaving the Institute, has become a little 
wrathy because of my comment.c;. One •·cason 
why he changed his idea.'i was the followiug: 
The Rhop where be officiates as draughtsman, is 
so unfortunate ali not to have a Tech gmduate 
for a foreman. The one they do have does not. 
know much about making a d1·awing but he has 
his own ideas of what he wants to use in tile 
shop. H e does not see the beauty of heavy 
haddioes. " All well enough lo do it for draw­

ings to show to cnstomers," he says, "but if 
you have any time t.o use that way, I wish you 
would cross-hatch your sections instead of paint-
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ing them. Your coloring is all riaht in detail 
drnwiogs, but even there the fewe•· ~ections you 
make the better j but when you make a blue­
print, particularly from a general drawing of a 
machine, your method is almost useless. All 
colors print alike so far &.'! a shop hand can see 
by gas light. and t~ere is nothing to show which 
parts of the draw10g are of the same piece in 
the machine. There is no universal standard 
for thtl colors to represent different metals unless 
in .th~ case of brass, which everyone, by a strange 
cotnc1dence, repreaents by yellow. Yon miaht 
ju~t :ts wel.l write on the drawing of what you 
'Ylsh ~be ptece m.ad~ as~? t~~· ~o make any distinc­
tion m the secuonmg. I hts is the foreman 's 
idea. It may be all right, but I must confess 
one dislikes to start in at drawing section Jines 
by the hoot-. 

Necessity is said to be the mother of inven­
tion. However, the necessity of a aood general 
rule for calculating the diamelersb of 'cone or 
ste~ pulley~ has failed to bring out anything 
entirely satisfactory. There is no lack of roles. 
Rankine gives one which is :til 'igbt if the 
pulleys are infinitely far apart. It will do if 
t~ey are a good ways apart com pared to the 
dtameters of tbe pulleys. It fails enti rely if 
thoy are near. Far apa•·t and near together are 
not very accurate terms. When my class went 
t~rough the. mill, I think the fhst example we 
d~d node!· tb1s formula bad for part of tbe data 
~ven, dtameter of large pulley on one, 20 in., 
d1a~eter. of COJTespooding step on the other, 
10 10., dtstance of centres, 40 in.! The pulleys 
were never made. 

Tbe next things to pulleys generally are belts. 
They are much-tested articles. If yon, Mr. 
EDITOR, should be so fortunate as to secure a 
t hesis on the belt-testing machine, and should 
also desire to get some good result.s which will 
make. your reputation, jLlSt revolve the whole 
maclnne through 90°, iuto H , in fact. It is welJ 
kno~o, both theoret~cally and practically, that a 
vertical belt neve•· g•ves result.s at all satisfactory 
as compared with a horizontal belt. The differ­
ence is due to the weight of the belt actina- to 
decrea e the pressure on tbtl lowe•· pulley. b 

ENTROPY. - ---- ·- --
NOTICES . 

Nov. 27. At U. C. ME. 3.00 P. M. Concert and 
Lecture on "Seven Wonders of worcester." 1.00 
P. M. Concert and Stereopticon Entertainment. 

Nov. 27. 7.00 P. M. Stereopt.lcon Sermon at 
Salem Square Baptist Church. 

Nov. 28. 7.80 P.M. Entertainment at Pilgrim 
Church by the Little Ones, " Tbe Dozen Bootblacks. 

Nov. 28. 7.30 P. M. Military DriU and Dance 
U. C. ME. ' 

Nov. 80. Matinee, 3.00 and Entertainment at 7.00 
P. M., U. C. ME. 

Dec. l . 8.00 P.M. Third Concert In Y. M. C.fA. 
Course, Boston Ideal Banjo Clob and Judge William 
B. Green, Reader. 

Dec. 8. Same as Nov. 30. 
Dec. 4. Same as for Nov. 27. 
Dec. 5. 7.00 P. M. Banquet at Pilgrim Church 

Ladies' Night of the Gentlemen's Association. ' 
Dec. 6. 7.80 P. M. Sale and Sapper or the Ladies' 

Society at Central Church, both afternoon and evening. 
Dec. 6. 7.30 P. M. Lecture by Dr. Gunnison at 

First Unlv. Church on " Rome and Its Environs." 
Dec. G. 8.00 P. M. Dance at the U. C. ME. 
Dec. G. 6.00 P. 1\f. Old Fashioned Boiled Dinner 

and Entertainment at Old South Church. 
Dec. 1. Same as Nov. SO. 
Dec. 7, 8. Annual F air of the Ladles' Circle at the 

First Unlv. Church. ------------------
E FFECTS OF HEAT ON STEEL. 

'l'lte Engineering and Mining Journal for 
Nov. 5th, has a b•·i.ef review of the paper read by 
M\. H.W.'~yman, 81, before the W .M.E .• ociety 
~t 1ts meetmg last month. Among other things 
1t says:-" T o say, however, that the effects of 
heat ,upon steel are due ~ainly to changes in the 
con~Jt1on of th~ carbon 1s to lose sight of the 
posstble alterations of chemical and physical 
structure due to changes in the other ingredients. 
W e are not yet in a position to say that the 
change in oarbou alone produces that result 
which for lack of a bette•· term we call ' harden­
ing.' 

·' Tbe fact is, we know very little about the 
ultimate condition of any of the ingredients of 
steel, wbetbet· iu their chemical or in their special 
relations. I t is not safe to assume that because 
o11r present methods of analysis enable us to 
obse1·_ve the changes in the carbon more readily 
than m the sulph11r, the silicon, and the pbos­
pboruR, yes, tlven in the iron, therefore these 
others !ire of .minor imp.ortance. It may be, 
a~d ev1dcnce IS not lackmg in support of the 
v1ew, that elements other thM carbon likewise 
suffer changes, pari passt~, with this, when under 
stress, be the sonrce of the stress what it may. 
W ~ see the ~Jl'ect of certain reagents upon steel, 
as m hardemng, but we cannot yet say that it is 
dne to the obaoge from cement to bardenina 
carbon at a low yellow beat If by cement 
carb~n is meant the tertiary form of carbon, first 
defimtely observed by Rinmann, as rlistinct from 
graphitic and combined carbon, it is to be 
t·emarkcd that out· knowledge of it is at present 
unsatisfactory." 

THE CAMERA CLUB. 

_The fourth Annual Exhibition of photographic 
pnnt.s and lantero slides will take place in the 
Salisbury Laboratories on the afternoon and even­
ing of Saturday, December lOth. The arraoo-e­
ments are now in tbe hands of the committee a~d 

' 
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although uot fully completed there promises to 
be a very intet·esting display of tbe pt·oducts of 
the photographic art. All the work of each mau 
will be shown together, and prizes worth striving 
for will p robably be offered to the men having 
the best exhibits. The exh ibition will include 
some very fine work by members whose resulls 
are known by previous exhibitions, as well as the 
work of new members, and possibly some views 
taken abt·oad last summer. 

Tbe lantern slide exhibi tion in tbe evening will 
be a d istinct feature thiR year. The foUl' or 6 \ 'C 

men who will exhibit will each describe his views 
io a shot·t lecture. 

The exhibition is primarily for Techs and their 
friends, and \Vill not ))e advertised outside to any 
extent. lt is to be hoiJed that every member of 
the Institute with bis riends wiJJ avail himself of 
the opportuoit.y ofspendiug a very pleasant even­
ing . A sonvenir card similar to the one last year 
will be issued. The t ickets, which will appear 
so(·n, will be sold for fifteen ceuts. 

Any membe1' of the Inst.itute who wishes to 
avail himself of the privileges of the Club should 
join now. 

Y. M. C. A. 

Rtlv. F. B. Vrooman, of Salem Street Oong. 
Church, spoke before the Y . .M. C. A., W ednes­
day noon, Nov. 9th . M1·. Vrooman is a g raduate 
of both Harvard Uoiver ity, and Oxford Univer­
sity, England, and his remarks upon the laws 
govemiog both tnaterial and spiritual things were 
listened to with much interest. 

On Sunday atU,rnoon, Nov. 13th, a meeting of 
the Association was held in Boynton Hall. Re­
pot~ of the Pittsfi eld Convention were given by 
Edwar·d W . Vaill, Jr., '93, who outlined the 
work taken up by the convention :md spoke of 
what took place at the various meetings; by C. 
E. Good1ich, '93, who spoke on the matter of 
Bible Study as brought forward during the ses­
sion; and by Nathan Heard, '93, who spoke 
upon the Coll~gc Conference and the plans and 
methods suggested by the delegates present from 
the various colleges, and by Mr. J. R. Mott, Col­
lege Secretary of the International Committee. 

An address was delivered by Rev. Daniel 
Merriman, D.D., of Central Church. Dr·. Merri­
man wade a deep impression upon all present by 
the clear and for·cible way with which he out­
lined the need of practical, scientific, Cbrist.ian 
men in the world. 

ALUMNI A SSOCIATION. 

Eo. W Pl. 
The following may be considered a report of a 

recent meeting of the E xecutive Committee, 

which was held with a full local board at 
Pres. Washbum's law office. The 6rst business 
considered wne the proposition int•·odnced at the 
annual meeting last June, to bold a meeting of 
the Association in Chicago, in 1893, which after 
diRcussion, was referred to the Executive Com­
mittee with power to not. So far as known to 
the committee, the project hns assumed three 
principal phases; l Rt, T o hold the regular An­
nual Meeting in Chicago iu June; 2d, 'l'o hold 
a Special Meeting and have a dtnner in Chicago, 
eit.her shortly bt~fore or shortly aft.er the Annttal 
Meeting in W OI'Cester, O l' at ·!'lOme other time if 
it seerns preferable; 8d, To maintain for a speci­
fied period, a. sort of reception committee or 
T ech rendezvous at some hotel o t· other couven­
ient place iu Chicago. 

The committee was unnuimously of t.h~ opin­
ion that whatever happen!~ in Chicago. the regu­
lar Annnal Meeting must be held here. Of 
cout-. e we lllllSt have a dinnet·, and if we can 
have a continnotts reception before and after the 
dinner, or a grand exun rsion from \Vorcester to 
Chicago following the Annnnl Meeting and 
Commencement here-the cotumittee shouts, 
good ! The committee, however, feels that the 
arrangements, whatever they may be, fot· dinner 
or receplion in Chicago, canoot be advantage­
ously handled from here, and inasmuch ns the 
committee is made up, with o11e exception in the 
present board, of local resident.s, it seems oesir~ 
ble in evet·y way that tbe committee 6ud some 
means of shifLing the "power to act," received 
from the Assoc.:intioo, to some combination of 
our Alumni, resident in or near Chiuago. It 
happens that the A ssociation has in the West. 
two vigorous oif shoots, organized and prepat·ed 
for business. One of these is at Olevelann, of 
which Mr. Frank ~hom is President, and Mt·. 
Jnng Laudsing, Secretary i and the other at 
Chicago, of which Mr. T . Edward Wilder is 
Presideut, and Mr. Edwin F. Simonds, Secretary. 
To these organizations tbe committee hns turned 
with the following vote: " That it is inexpedient 
to bold the 1893 Annual Meeting in Chicago, 
but that the committee heartily approves the 
scheme of holding a W estero meeting of the 
Alumni during the W or! d's Fair, and suggests 
that the two organized W estem Associations, if 
they consider the plan fensibie, armnge to hold 
such a meeting under their auspices, and that the 
Secretary be hereby directed to correspond with 
the W estern Associations to ascertain their dis­
positions in the matter." 

The Secretat·y bas done as directed aud now 
has his ea.-to the ground awaiting results. M ean 
while let every Tech who has ideas, wants, or 
aspirations ou the subject mnke them known 
directly to tbe W P I or· to whichever of the 
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secretaries be chooses, and let us try and get 
sufficient volume to our noise to let the World's 
Fair kuow "where we are at." 

T o resnme the committee meeting. The dis­
position of the Thompson Memorial Fund was 
not conl"idered. If the fund was large enough 
to found or even to materially assist a scholarship 
that plan would be sttoogly in favor, but the 
small amount of the fuod precludes that use. 
I t could be invested ann allowed to accumulate 
to proportions which would make it available for 
scholarships or proportionally large purposes, 
but nobody on the committee leaned that way 
and aftea· discussin~ the question in all lights the 
following vote waQ 11118J1iruously passed: 

"That the Secretary, in accordance wit.h one of 
the provisions of the fund, inset't in the call for the 
next annual meeting, a statement t.hat the Execu­
tive Committee will recommend that action be 
taken by the Association to devote the income 
from the Thompson Memorial Fund to the en­
largement of the Institute Library." 

The condition of the Alumni exchequer was 
then heard proclaiming the necessity for levying 
an assessment. ThiR state of things is evidently 
owing directly to the force of habit, which 
a large proportion of the members of the 
Alumni llave acquired, of being deaf to the gen­
tle calJs of the Treasurer. It was voted "That 
the Tr~asurer be hereby rlirected to levy and col­
lect an assessment of , '1.00 per member to meet 
ca1rent expenses of the Association ; anll that in 
issuing the call for this assessment the Treasurer 
invite the attenLion of those who have failed to 
pay the last assessment to this fact." 

Adjoumed. 
Wl\t. L. CIIASE, Sec'y. 

Worcester, Nov., 18!l2. 

CLEVELAND ALUMNI. 

The second semi-annual meeting of thEI Cleve­
land Alumni Association of the W. P. I. (Cleve­
land, Ohio) is to be held sometime during the 
Christmas holidays, and it is hoped that aU 
g raduates and members of the Institute who 
happen to be in that vicinity, will endeavor to 
attend. The Secretary is Jang Landsing, 1253 
Curtis Ave. 

ALUMNI NOTES. 

'75. Iu the Engineering Nezos of Oct. 27, 
it is Rtatell that C. C. Chandler has resigned his 
po!litiou as Chief Engineer of the 0. & 1\f. R. R. 

'80. Chas. E. Well!$' address at present is, 
Care McArthur Bros., (;ontractors, Bl'ink Haven, 
Ohio. 

'87. The New Ilarupshire E xperiment Sta-

tion of which Fred W . Morse is a chemist, bas 
been removed from Hnnover to Durham. 1\'lt-. 
.Morse expects to have its new chemical labora­
tory equipped within a month. 

'88. George Francis Mye•·s has opened an 
engineer's office in Pittsburg, Pa. He is a mem­
ber of the American Society of Mechanical 
Engineers, A me• ican Institute of l\1iniug Engi 
neers, and Amel'ican Institute of E lectrical Engi­
neers. 

'89. A. J . Be:UJ's address is Box 183, 
La Gmnge, Ill. 

'90. Francis W . Treadway bas opened an 
office ns attorney·nt-law, No. 635 Society for Sav­
inl:,>'S Building, Cleveland, Ohio. 

'90. The Impervious Package Co., of K eene, 
N. H., with which C. El. :Faulkner is connected, 
are manufacturers of turned and coopered and 
not. tinned and coppered cans as the printers 
translated the mnnuscript a fortnight ago. 1\Ir. 
Faulkner writes, " The company's special claim 
is that their wooden packages are superior to 
metal." 

'90. Chas. H. JenneAs wasmanied Nov. 9th, 
at Graftou, to ~Jay I. W ood. His present 
residence is Springfield St., Chicopee, Mass. 

'90. L oring N. Ji'arnam is a partner in the 
fim1 of E. Worthington & Co., Civil Engineers, 
with offices at 673 Exchange Building, 53 State 
St., Boston, Mass., and Insu•·ance Building, Ded­
ham, 1\lass. Tbe company was formed Nov. bt, 
and has a general office in Boston with draught­
ing rooms at Dedham. Mr. Farnum's private 
address is " Tbe Rexfoa·d," Bowdoin St.., Bolitoo. 

'91. Harrison P. Eddy, who since gmdnation 
bas been Superintendent of the Sewage Purifi . 
cation Works in this city, was last week elected 
by the City Council, <Jhie£ of the Sewer De­
partment. 

'92. R. H. Thompson is with the Brockton 
Last Co., of Brockton, Mass. 

'92. C. A. Tucker is a partner in the firm of 
Aaron F. Emory & Co., manufacturers of boots 
and shoes, Marlboro' and Boston. 

'94-, S. A. W. Dimick bas left the Mason 
l\1achine Works, Tnunton, and is now draug hting 
for the Atlantic 1\fills, Lawrence Mass. 

LIB RARY ADDITION S. 

Since September there have been added to the 
libral'ies in tbe various departments of the school, 
something like 250 volumes. By far the g•·eater 
part are in the departments of History aud Po­
litic:d Science, and Language. B esides bound 
volnmeR of various magazines, there are as recent 
acquisitions, 1\L'lrshall's Economics, Fiske's Poli-
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tical Ideas, Hadley's Railroad Transportation, 
Miiller's Political History, various histories of 
England and the U. S., Dunbar's Banking, 
Davis's Outline of International Law, Orosby & 
Belrs Electric Railway, D . K. Clark's team 
Engine. Smith's, Ricardo's and Mills' wot·ks on 
Political Economy. 

Tbe Department of I ,anguage receives 1\leikl~­
john's English Language, Taine's History of 
English Literature, 7 volumes Morley's English 
Meu of Letters, ScoLt's complete works, Shakes­
peare's complete works, Bacon's Ess:lys and 
Poems of Coleridge, Keats. Burns, Milton, Gold­
smith. Gray, Scott, Chaucer, Byron, Spencer, 
Wordsworth, and Dryden. 

MEETING OF THE W . M . E. 

T he Physics Lectw·e Room \Vas t wo-thirds 
filled last Monday evening when Pre . Paull 
called the meeting of the Washburn Mechanical 
Engineering Society to ot·det-. Besides a good 
attendance of student~ there were present among 
others, Pres. Fuller and Professors Alden, Sin­
clair and Higgins of the Faculty, and of the 
Alumni, Messrs. Chuse, '77; Miller, '79; Hill, 
'71 ; Parker and Powell, '79; Wym~lD, '82; Ed­
wards and Cole, '83 : Rice and Gibson. '9 1 ; 
Fish, '92, besides several visitors from the city. 

The first paper read was that by W. T. 
Chase, '77, upon "Continuous Wrap Manila 
Hope Power Transmission," which we poblisb 
in full in another column. At its concl usion, 
quite a little discussion followed. Mr. Wyman 
inquired if more than one kind of rope had 
been used and was answered iu the negative. 
The only rope u.~d was what the D odge Co. call 
the ''Firm us Manila." Mr. Miller then spoke 
for several minutes upon the subject of rope 
t ransmission. He said that the Dodge Mfg. Co. 
originally made smooth, split wood pulleys, but 
by development came finally to making these 
same pulleys with V groove~, that they had set up 
many in different plants of the country which he 
had afterwards viRited. He found that when of 
equal size and linked without idlers these pulleys 
worked very satisfactorily, but only onder such 
conditions. When the wheels are of unequal 
diameter, the tendency is fot· the rope to wear 
out the bottom of the V grooves and make 
them take its own shape. This fact alone is 
enough to condemn wooden sheaves. I t had 
been claimed that wood was inferior becanse its 
co-efficient of friction is less than that of iron. 
This is absot·d, because, such being the ease, the 
fault could easily be remedied by making the 
groove pitch greater. There is an advantage in 
designing with a technical education behind it. 

Prof. Alden suggested that the students pre-

sent would like a direct answer to the question, 
which is better-rope or belt t ransmission. Mr. 
Miller iu reply said that as a general thing fot· 
direct short connection, belting is better, but for 
loug connections e11pecially between non-parallel 
shafts, rope is preferable. He Raid that a we tern 
firm is now having great success with a rawhide 
rope. As a general thing a grooved pulley costs 
about twice as much as a smooth one. Mr. Hill. 
'71, said that in engine fly-wheels, his firm 
charged about 15 cents per lineat· foot extra for 
g rooving for I in. rope i 20 cents. for I! in. 
rope. M r. Fish asked 1\f r. 1\liller if, when he 
needed more power, he would increase the ~ize 
of the rope or the number of wraps, and W:l.'l 

told tbat it depended almost entirely upon cir­
cumstancet<,-size of hangers and the like. 

A. C. Higgins, '93, then explained the model 
of the steam loop for conveying back condensed 
st.eam, below the level of the boiler. 

After a slight intermission, T . Spencer Miller, 
'79, Manager of the Cableway Dept., Lidgewood 
l\1fg. Co., New York, gave a very interesting talk 
upon transportation in miue~ and quarries by tt·:t­
vellers upon a single cable. Re bad a llu·ge nom­
bet· of lanteru slide~, reproductions of pbotogrnpbs 
and sketohE's, by which he illust rated his re­
marks. As he spoke without M . and in refer­
ence to his pictures, his short lecture cannot here 
be reproduced. 

The meeting, which by the way, was oue of 
the most successful held as yet, adjourned about 
10:80 P . M. 

TECHNICALITIES. 

B rigbam went by tltat ..tJ yer Lioo as he missed 
the 1 0. 50 over the B. and A. 

Prof. MncD. says that certain things have 
recently been strikingly illustrated at Homestead. 

A s a topic for investigation in Political Econ­
omy, we would suggest for C. \V. D. D.-'' A 
Wife from the Economic tandpoint." 

Dt·. Fnllet· gave a lecture on the "Relation of 
Geology to Agdcullute " in the Nntnml History 
course at Sterling, Thursday, Nqv. l ilh. 

A J'ecent Junior English composition con­
tained a reference to a girl wilh a pail face. 
The wt·iter evidently thought bet· seasick. 

I n Descript.-" 8-rs, you may name the 
k inds of surfaces with which we have to deal. 

S-rs, confidently.-" Plane and solid." 
.Junior: [to Senior Rtroking his upper lip.] 

" Is it a cue of mas-tache! " 
Senior: "No, it's a ca e of must..ache." 
A new incident in the life of Whittier baa 

been revealed by a cer tain Junior, who wrote 
recently the following: '·at this time, be pub-
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lisbed one of his best poems and three of his 
sisters.' ' 

It is officially nnnouoccd that Prof. 
has resigned hi position as policeman and can 
no longer be 'eeo moving about tbe lecture room, 
doulishing his club and shouting "Come, come! 
1\love on ! Get out. of this!" 

N. l\I. Paull, '93, bas been chosen a member 
from \Yarct 2, of the Executive Committee of 
the Young Men's Republican Club. Evidently 
our esteemed \V P 1 man intends to enter 
Paull-itics. 

J ohn .Jemberg sny!l, that iu Rweden during the 
winter, the runner· tmcks in the roads ar·e so 
smooth and hard tltat bicycl ing is very common. 
A smaller runner is substituted for the rear 
wheel. sliding over the snow, while the forward 
wheel still serves as t1 meaus of propulsion. 

Prot: Encyclopt\'dia.-" These ores are invari­
ably found either with or· without soda. " 

Mid.-" \V ell, I think that is rather queer." 
Prof. E.- " I t does t!eem so. But if yon 

think it over I think you'll s~e it. Tbe cla.~s will 
please make a note of my statement." 

The following is taken from the last number of 
the American J oumal of Folk-Lore: "At tbe an­
nual meeting of the American Society for the Ad­
vancement of cience held at Rochester, N . Y., 
an exceptionally valuable paper on 'Plimitive 
Numbers · was read by Professor Levi L. Conant 
of Worcester, 1\I:tRS. The paper will appear as a 
chapter of a book by Professor Conant." 

Senior.- Professor. do you think tbat Political 
Economy is a science? 

P rof. Practical.-Wbat is a science' 
Seoior.-Ciassi6cd knowledge. 
Prof. P.-W ell, Political Economy is classified 

ignorance. Can it be n science then ? 
Scoior.-Must lubor mnint.ain its st.'lndard ot 

efficiency ~ 
Prof. P.-That depends ;-not if the laborer 

gets free-tr·ade wages; and that's what you will 
probably get after next June. 

A few days ago, New England newspapers 
contained accounts of the sale of tbe P ratt and 
Whitney Co.'s well-known e tablishment to an 
English syndicate for $2,500,000. A letter of 
inquiry scot to the Company at Hartford, Conn., 
brought a reply from President Pratt denying 
tbe truth of the stntement. I t reads: " • • A 
reorganization of the Company may t.'lke place 
by which it is expe<'t.ed that we shall increase our 
facilities to enable us to manufacture onr goods 
to better advant:1ge. It is expected that the old 
officers will retain their places with the Com-· 
pany, in fact no reorganization could be effected 
did they not agree to do so. The Company will 
contione to do business at tbe old stand." 

DANCING. 

WINKS' ACADEMY, 
38 Front Stl ... eet. 

Tbe leadio~ cbool noll only Acndemy in WORCES· 
TER oppostte the Cit) IJuiJ. All horse-cur:. pass the 
door. 

Lndies and Gentlemen that httvo neglected to learn to 
dance and wish to nvoid the uppeuraoce or uwkwnrdness 
in compaoy can do ;;o by taking Private or Clas• 
le,;soos. ln~tructions 1-(iven every d :1y and evening on tbe 
1\' altz, Polka. Galof.), Newport. Skater's and Five-step 
Schottische, Yorke, Spanisb-Yorkc, Ox1ord-:Minuct, und 
many others including the late.<.t step~ . • 

Mr. Winkll bas tho lntcst nod l>cML wetltod~ kno1vu lo the 
dnocing fraterni ty by which the Wal tz cun be tangbt in 
three private lesson!!. 

Private Classes a Specialty. 

OPE~ f~OM 8 ~· M· TO II p. M· 
!<'or Terms ar>ply nt lbe Academy, 

W. CHARLES WINKS, Pl'incipal. 
MRS. W. CHARLES WINKS, 

Musician and Aaaistant Teacher. 

'lftl'HEN YOU 
Want another pnir of Rubber 

Shoes remember and get a pair 
of the " Gold Seal" ones. They 
will outwear three pairs of any 
other ru bber oo the market. 

Every" shoe bears the above 
Trade-Mark. For sate at 

P. L. RIDER'S Rubber Store, 
370 MAIN ST., WORCESTER. 

Also the largest and best line of MACKINTOSHES 

in the city. 

LOUIS W. SOUTHGATE, 
Lnte Exnmiocr U.S. Pu.teot OIHce. formerly 

bead Dmftsmtul Pond .Machine Tool Co., 

COUNSELLOR-AT-LAW AND SOLICITOR 
OF 

PATENTS, 
W. P. I . Class, •8.). 

Room 18, Burnside Building, 

339 Main St., Worcester, Mass. 
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The Richmond Strai[ht Cut No.1 

GIGBBETTES 
nre made from the brightest, most 
delicuteh• flavored. and high~t cost 
GOLD LEil' grown in Vlrg!nlu. 

This is the OLD .u.'D OruGINAL 
, Bn.L~D Olf STR..UGJIT CUT Cigar-

ettes, and was brou~ht out by us In the year 1875. 
Beware of llllJtat.toas, and observe that the Fnna x..ut~ 

as below, II on every packa((e. 

ALLEN & GINTER, M anufs., 
BJCRMOIYD, VIRGINIA. 

0. 0. LO-w-ELL, 
(Successor to J. C. WurrE,) 

H E ADQUART ERS rOR 

Mathematical • Instruments 
And ARTIST MATERIALS. 

ALSO, FULL LL'IE O.F 

P AINTB, OILS, GLASS, and V ARNIBHES. 

12 PEARL ST., opp. Post·Ofllce. 

H. F. A. LANGE. 

THE F. E. YOUNG CO., 
W fiOLESA I,R AND RETAIL 

Confectionery & Cigars. 
SALESROOM : 

215 MAIN ST., WORCESTER. 

The "C. A.. B." 
~APID ~ECTILI NEA~ LENSE. 

The Best Low Priced L anse in the 
M a rket. 

Boyden Photographic Supplies, 
47 PARK STREET. 

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. 

+Floral Decorator,+ at MECHANic sT., woRcEsTER, MAss. 

294 Main St.. Worcester, Mass., 
l{eeps constantly in Stock 

FANCY ~OSES AND FINEST ASSO~TMENT 
OF CUT FLOWE~S , 

Which he will urrange in Designs of any kind. 

Decorating Parlors and H alls a Specialty. 

OUTING SHIRTS 
AND CAPS. 

FINE QUALITY. 

LOW PRICES. 

New York Hat House, 

14 FRONT STREET. 

WM. S. SMITH & CO., 
DEALERS IN 

Hardware and 
Building Materials, 

Ca rpenters' and M achinists' Tools, 
ALSO DRAWINO INSTRUMENTS, 

171 Main St., Worcester, Mass. 

GO TO 

VTE:ITTIER'S 
FOR 

HOT AND EGG SODAS, 
D:rufla, Per~UJU.ea, Et;c. 

STEARN'S INSTANT HEADACHE CURE. 

49 MAIN S 'TREET. 
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FRED. W. WEI.I.INGTON & CO., S 
Wholesale and Retail Dealers in • 

1aae.-1aea. 

R . LELAND & SON, 

Music House. COAL_ 
GENER.U. OF:riCE, 

416 MAIN ST., WORCESTER, MASS. 
Branch Ofllee, 600 llfAIN STREET. 

OO..u. POCKETs, 
NOR~XC~. CON'N. 

RET.t.n. Y .&RD1 

Sonthbrid!e: cor. Hammond St., Worcester, lass. 

Pianos, Or!ans, and Band Instrnments, 
RENT. SALE. INSTALMENTS. 

CHICKERING, KNABE, HALLET & 
DAVIS, E M ERSON, FISCHER, 

ESTEY ORGANS, Agents. 

448 'M:a.ln Street, 

WORCESTER, MASS. 

448 

~~rtsrtc p~ti'ITtl'la ';;' ~ HtaH-cL~ss 
I !'I ~~ISTO ~tiD J~7tx/in ~ Jhq~ PO~H~ITli~E. 

L , 1 a.l - - SPECIAL RATES TO 
~ BuNIEr• P~PE~. • II TECH STUDENTS. 

STUDIO, 411 IIIIAIN BTREET. 

::R:E :S:SOI...I, 

CONFECTIONER AND CArfERER, 
6 AND 8 PLEASANT STREET, WORCESTER, MASS. 

MEN! "'ftl'ear the 

BTR.C>N"Gr db C.A.R.R.C>T ,T. B~e>ES. 
Our $ 5.00 RttSsett Storm, Bluclters, arc just the thing for Winter. 

StyZtsh Patent L eather Shoes for l$6. 00. 
Our $3.00 Line of Goodyttnr \Velts cau uot be duplicated for t he money ; we have them in all the­

latest styles. Foot-Ball Shoes ar1d all kinds of Winter foot-wear for Men. 
Best assortment of Blacking Brushes In the c ity. 

436 JY.IAI~ STREET, Opposite Front. 
llll'. N. BROOKS, Ma.na.ge.r. 

ALL GRADES OF MEN'S 8HOE8. 

A. F. BRAGG, 

HOT AND COLD DRINKS, 

Lunch, Confectionery, 
AND CIGARS. 

_,.. Always opeo after the Theatre. ~ 

322 MAIN STREET. 

L. M. ALEXANDER, 
Formerl7 wiUa HILL. TOLJI..L"i, 

D ltAL&R J:N 

Bicycles & Safeties. 
Be pairs ot all klods a epeeialty. 

Machines Remodeled w1th Pneum1uic 
or Cusbloo Tires. 

Brazing, Enameling & Nickeling Done 
L-~=--._J In lbc best manner at short. notice. 

...., gencv for t lwl H •e~u~,.,. 

191 Frout ~eet, groud floor, Worcester, Ius. 



WM. H. LARKIN &. CO., No. 395 Main Street, 
Dealers in HA,S, CAPS, TRON.K8, BAGS, SHA iL-STRAPS, BAG-STRAPS, EITEBSIOlf·CASES, 

c.--, VJ~D.breU..., ~- -~-•• -~ AG E NTS TRO Y LAUNDRY. 

C. :B. EATON' ~ CO., 
STATIONERS, e PRINTERS, 

And Blank Book Manufacturers. F loe Ofllce Work a Specialty. 

Cards, Fancy Goods and Novelties. 

No. 506 MAIN STREET, WORCESTER, MASS. 

BAY STATE HOUSE. 
Ranking wilh best of Flrst-Cias>! Hotels of New Eng· 

land, reorganized and will be conducted on a 

SEND 

FIVE 

2•CENT 

STAMPS 

TELEPDONE 278··· 

FOit 

80 

PACE 

CATALOOUE, 

First-Class Basis 
In every particular. Passenger Elevator, Well-Fur­

nished Hooms and all heated by Steam. 

FRANK P. DOUGLASS, 

THEO. ALTENEDER & SONS, 
Ptlll>\DELPtll~. 

Preprletor. 

Barnard, Sumner & Putnam Co., = 

DRY Goons )t\P CJUtPETS. ! 
j 
a 

The largest. bouse devoted to le~ltlmate Dry Goods 
1n New England. It g rows with t he growth of Wor· 
cester County, because It Is the acknowledged Shop­
ping Home of the Ladles, an~ because all tblogs are " 
bere that ought. to be bere, and at the Fairest Prices. .! 

'II 

Barnard, Sumner &. Pntnam Co. 
JOHN A - SNO'W", 

.18 Prepa.red Lo do all kinds ot 

• tl 
tl) 

0 
at • 

BijOT AND SHO~ R~PAIRING, ~ 
~ 326 MAIN STREET, CJ 

S = Opposite Mechanics Hall, up ooc flight of tairs, a. 
Room 2. 

LADI ES' and GENTS' SEWED WORK a Specialty. 
Back and Front Stays and Toe Tips. 

.. DISCOUNT TO TECHST" 

PATEIT ADJUSTABLE STAID. 

WASHBURN MACHINE SHOP, 
WO.B.OESTEB, JUSS, K. P. moom, S.p•rm&eucknt. • 

Ladles and 6ea&lemen Looktag ror run and a Good Heal&bful Exerel8e, 
CAN FINI> IT AT 

tr. · P : ~~:J:TE'S 
~:..•• .,.., es&.z.JABD a•o •ooa. aooM. 
l t; I. 17 Peal'l Street, WorN-stu, Kat~. Hoon fer Ladles : 9 A.. I. to t P. •· 



DON':T Buy Ready-Made Clothing 

WHEN YUIJ CAN BIJY 

CUSTOM MADE at the Same Price. 

We will make you an Elegant Business Suit from $20 to $25 and up. 

SUITS FOR STUDENTS A SPECIALTY • . 
First-Class Style, Fit, and Make. 

J ~ 

.MATSON & ' GUSTAFSON, . 

•• ··_/\Custom Tailors,"-. • 
203 MAIN STREET, 

CKAI.OM 
PORTK/oiiT5 ~ 
PASTEL 
POKTRAIT5 

I 

AT 

WORCESTER, 

MIQM QKJ.IDE 
. 

-rnoros 
ONLY . . 

' . 

Groups and Large Work a Specialty. · 

25 PER CENT. 

DISCOUNT •• • 

TO TECH • 

STUDENTS. 

?-ENGAGE YOUR SITTINGS.* 

' 

326 MAIN STREET1 .' 

Opp. Mechanics Hall. · · 
~ 
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