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Fine Ready-Made
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It was a very pleasant thing which our
new professor did a few days ago when he
told the Seniors that hereafter he and his
wife would hold open house on Tuesday
evenings to those students who would like
to call. Undoubtedly a student caller at the
house of any professor would be welcome,
but from invitations extended in the class-
room, he would never know it. Tradition
says that occasionally vague and general in-
vitations have been given out in this way,
but like most vague and general invitations,
they mean but little. The invitation referred
to however, is definite, and it is proba-
ble 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 victims, and
that they have some interests in common
with the Faculty, and not antagonistic.

WHAT TO DO WITH YOUR
INVENTION.

I have been asked by the Editors of the W P
I to give a little advice in the columns of this
paper to the Tech students in regard to what
steps they should take, and how they should
proceed in order to protect themselves in any
inventions which they might make.

I am very glad to comply with this request,
and I hope that what I may say will be of value
and of interest to the Techs, who, as a body,
should become, and in all probability will be-
come, prominent in the fields which so attrac-
tively lie before the inventive genius.

In common law, an inventor has no property
in his invention. The only way a man gets any
protection or property in his invention in this
country is by letters-patent.

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

Of course, it is easy to understand, that if a
man makes an invention, and that he adequate-
ly covers the same by letters-patent, and no one
else sets up a claim that the patentee is not
the inventor, then the patentee will hold abso-
lute and clear title to his property or to his
invention; but it is sometimes the case, and
especially the more so if the invention is of
value, that rival claimants appear in the field,
each claiming to be the inventor.

In anticipation of these disputes, and to pro-
vide a court in which they could be settled in
the first instance, Congress has enacted laws by
which, when two men appear before the Patent
Office with applications, each claiming the same
patentable invention, then a trial will be had,
and the patent will be granted to the one, who,
upon the evidence, appears to be the 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, if the fact
that a man had already obtained a patent before
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another person who was in reality the inventor,
should file his application in the Office, if the
latter would not be heard. So the fact that one

man has obtained a patent will not prevent an |

interference ; for although the Commissioner
has no power or jurisdiction whatever to cancel
a patent, he may grant another patent for the
same invention to a person who proves to be the
prior inventor.

Thus, there can arise a state of affairs by
which two patents may exist upon the country
for the same invention ; although, of course, the
second one would by the record be the domi-
nating patent, and the second patentee would,
under the practice of most of the Equity Courts,
be enabled to get an injunction to prevent in-
fringement by the first patentee, without further
procedure.

Thus, it will be seen that contests arise, and
are very often of great importance by which
two men claim the same invention, and it is the
purpose of this article to give some points to the
future Tech inventors, by which they will be in
a position to better make their proofs, should
they be unfortunate enough to get involved in
one of these proceedings.

The question, who is the inventor of a dis-
puted device, may be said to be a mixed question
of law and fact. The mere fact that one man
was the first to conceive does not, in the eye of
the law, make him the inventor. The Patent
Office requires a statement called the ** prelim-
inary statement,” and evidence upon the follow-
ing points: first, the date of the original con-
ception of the invention; second, the date upon
which a drawing of the invention was made;
third, the date upon which a meodel of the in-
vention was made ; fourth, the date upon whieh
the invention was first disclosed to others ; fifth,
the date of the reduction to practice of the
invention ; and sixth, a statement showing the
extent of use of the invention.

The general rule followed in these cases is,
that if he, who is the first to conceive, uses rea-
sonable diligence in reducing to practice, he will
be considered the inventor, although another
person, who is subsequent to conceive, first re-
duces to practice.

The important points, therefore, in a contest
of this character are the original conception, and
the reduction to practice. The exact date and
time of the conception of an invention is gen-
erally pretty hard to prove, as it is an act of
mind, which is supposed to be intuitive, and it
would be difficult to conceive how a man could
show what particular act his brain performed at
a certain time. So the making of a drawing,
the making of a model, and the disclosure to
others, are comsidered as evidence tending to

prove the fact of conception ; but if a man con-
ceives an invention, makes a drawing of the
same, discloses it to others, and makes a model,
he has not yet done enough to protect himself
so that he can be considered the inventor. He
must reduce the invention to practice.

This reduction to practice may be in two
ways : first, it may be a material reduction to
practice, which is the making of a practical ma-
chine, or practically exploiting the invention ; or
this reduction to practice may be constructive,
and a constructive reduction to practice is the
filing in the Patent Office of an application for
a patent, in proper form.

Before the reduction to practice, the invention
may be said to be embryonic, and not fully de-
veloped ; but after the reduction to practice, it
is considered as completed, and that the man
who so reduces the invention to practice is the
inventor.

I recently had come under my consideration,
a very interesting case, in which two men proved
that they conceived an invention within one
month of each other, that they made working
drawings of the invention within one month of
each other, and that their machines were started
almost on the same day. But one man filed his
application six days earlier than the other, and,
as the other could not clearly show concep-
tion of the invention prior to the time in which
the first applicant proved that he conceived his
invention, the first applicant was held to be en-
titled to the patent, although the other man’s
machine was first completed, and placed on the
market. The first applicant’s reduction to prac-
tice was first and therefore he prevailed.

Therefore, a few words of advice to pro-
spective inventors, would be as follows :—

If the invention seems to be of value, and
one in which the inventor would like to obtain
property, he should, to prove the conception,
make a drawing, and this drawing should be
made as full and complete as possible.

This drawing he should have witnessed and
dated. He should explain the operation of his
invention from the drawing to a number of per-
sons, whom he thinks he ean trust.

Then, if the invention is a simple one, and
easily admits of practical demonstration by a
model, he should make a model, although this
latter is not very important. He should, also,
write a careful description of the invention, to-
gether with the drawing, and have the same
witnessed, as before suggested. Generally this
will go to show clearly the fact of conception.

Now that the inventor has conceived the in-
vention, and has fixed his proofs in this respect,
he should use due diligence to reduce the same

to practice. The easiest and simplest way to
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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 office,
almost any length of time.

Further, if the invention is such that it is not
desired to apply for letters-patent until the same
is fully perfected, the inventor should 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 he
has conceived of the invention, made his draw-
ing, disclosed the same to others, lie on his oars
and wait until some foture time before he de-
velops the invention, or files his application for
a patent; for. if he does not diligently go to
work, and reduce the invention to practice, a
person who subsequently conceives the inven-
tion, but first reduces to practice, provided the
first conceiver has not been duly diligent, pre-
vails.

Of course, in stating these rules, they ecan
be only laid down in a general way, as the facts
and circumstances must govern in each case,
but, if an inventor will follow the above sug-
gestions, he 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 the inventor and
the government.

The inventor agrees with the government that
he will disclose a new and valuable invention,
and will contribute something to the sum of hu-
man happiness and comfort, which is not known :
and that after seventeen years he agrees that
the same shall be publie property.

The government, on the other hand, agrees
with the inventor, that in view of this disclos-
ure, it will allow the inventor an exclusive
monopoly in his invention for the term of sev-
enteen years, as a reward of merit. The goy-
ernment officers, being the ones to decide these
contests, naturally lean towards taking the side
of the government, and favoring that inventor,
who is, all things considered, the first to make
this eontribution.

The question of ‘‘reasonable diligence” as
before presented, is a very interesting one,
and is one which varies with the circumstances
of the case. Thus, for instance, if a poor in-
ventor conceives the invention, and has not the
means and has to borrow money, and can go but
slowly in developing his invention, he will be
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considered as having used reasonable diligence,
if he does all that he reasonably could, which
lies within his power.

On the other hand, suppose a wealthy concern
or corporation to be interested in an invention,
and, as soon as the same is conceived to put
every available machine or means in the way of
the inventor so that this person could reduce the
invention to practice much easier and earlier
then the poor inventor. Then the mere fact
that the rich inventor arrives at the suceessful
goal first, is not conclusive. They both have
used reasonable diligence, and the question
must 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
80 that he can easily and fully and adequately
prove the same, and then to use reasonable dili-
gence to bring the invention down to completion
either by embodying it in practical form, or by
filing an application for a patent.

I hope, however, and should advise in every
case, if possible, to avoid any of these contests
for they are apt to be tedious and expensive,
but, as before stated, if a man has a valuable
invention, he will have to protect it from in-
roads on all sides; and one of the first things
that is very apt to arise is for some one else to
say, ‘* I invented that a long time ago, and am
going to prove it.”

It is very easy for a man, after he has seen
another man’s invention to see how close he has
come to the mark, but the maxim in all these
cases is that the law favors the diligent and not
the sluggish, inventor.

Louis W. SouTtHGATE.

CONTINUOUS WRAP MANILA ROPE
POWER TRANSMISSION,

One Case of Fallure and the Remedy. Paper Read
before the W. M. K. Society by W. L. Chase, *37.

In 1889, the Knowles Loom Works built a new
plant on Grand and Tainter streets, in this city.
Partly perhaps because it was believed that the trans-
mission of main power by manila rope was good and
a coming practice, but more because the use of ropes
seemed to it the somewhat pecullar conditions of the
situation, the new plant was equipped with eight rope
transmissions. Four of these were main drives off
the same engine wheel, and the others were secondary
drives, two in the main building, one in the foundry
and forge shop building, and one from the second
floor of the main shop, through a tunnel under Grand
street to the saw-mill building in the yard. In fitting
up these eight transmissions, nothing was intended
to be spared to make them as perfect and complete as
possible, though it will appear that some of the mate-
rials employed and perhaps that some of the enginecer-
ing that proportioned the material was of rather a
crude character. The nomber and size of the ropes
used was determined by the home office of the Dodge
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Manufacturing Co. at Mishawaka, Ind. The ropes,
pulleys, tension carriages, etc., all the machinery
used, except the engine wheel which was grooved to
the Dodge company’s specifications, the tension car-
riage tracks and the winder wheel shafts and hangers,
were furnished by them. The work was put in by
home talent, bot in consultation with the Dodge
agents, who pronounced it as thorough and satisfac-
tory an installation of their system as they had
seen.

Referring to Fig. 1, which is made from a blue
priut which shows three of the four main drives off
the engine wheel, and the two secondary drives in
the muin shop, and is the same as one furnished to the
Dodge company for their figures on the rope plant.
In explanation: The engine wheel E, set close to the
wall of a short or cross wing on the busement floor
of the muin buoilding, is 72" in diameter and is
speeded at 166 rpm. The two shafting lines A and B
on the second or wood shop floor were driven from
the engine wheel over 36" idlers to 50 pulleys at a
speed of 240 rpm. For the drive EA which was
required to transmit a maximum of 45 HP., six wraps
of §" rope were employed, and for EB. 60 HP., eight
wraps. Shafting lines C and D extend the length
of the long wings of the main shop on Taiunter street,
and the B. and A. R.R., were driven respectively from
lines A and B with 48/ puolleys and at the same speed,
240 rpm. For the drive AC which called for 25 HP.,
four wraps of §" rope were employed, and for BD,
40 HP., six wraps. The basement shaft G extending
the length of the R.R. wing and about 85 distant
from the engine wheel, was driven directly off the
engine over 30" idlers ecarrying the ropes over a door-
way, to a 50”7 wheel at 240 rpm. For this drive,
80 HP., four wraps of §” rope were used. The
fourth drive off the engine wheel, EN which is not
shown in Fig. 1, was tuken off nearly parallel to
EG, over idlers near the doorway shown, to a 50/
pulley on a line shaft which extends the length of the
engive room wing, and which runs 240 rpm. For
this drive, 15 HP., two wraps of §/ rope were used.

Each of the engine drives liad a rope speed of
8140 fpm., and as proportioned each of the twenty
wraps was required to transmit at the maximuom
74 HP. The Dodge company in their published
descriptions of rope transmissions, gave in 1889 the
following method of calculating strain on the rope.
Considering the drive EA :

T equals 472.5 Ibs. plus 144 1bs., half the
weight acting on the tension carriage equals 615.5 lbs.,
total tension on the drive. This divided by 6, the
number of wraps, equals 102.75 Ibs., the tension on
each wrap, which is two-and-n-half per cent. of the
ultimate strength of 4000 1bs. claimed by the Dodge

i i

company for their § firmus rope. This has a robust
look. A factor of safety of 40 ought to carry security
with its nse. But let us examine this calculation.
If 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 may 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 driven wheel A to wheel S, mounted on the
travelling tension carriage r, on a shaft so inclined
that the rope is delivered past the farther face of wheel
A toidle wheel I, which is mounted on a fixed shaft so
inclined as to deliver the rope to the farther groove of
wheel A, which is then wound successively around
wheels E and A, completing the six pulling wraps
direct on the draft side from A to E, which brings us
to the starting point of the stringing.

For this drive EA, the 472.5 |bs. appear to be cor-
rect for the net or effective tension required to do the
work, which is equivalent to a tension of 78.75 Ibs.
on each wrap to transmit its 7.5 HP. Consider now
the drive as in motion, but doing no work; the ten-
sion welght, which was In this case 288 lbs., acts in the
bight of the wrap which is delivered to it and which
passes thence to idler I, imparting to each side of the
bight a tension of 144 Ibs. When the entire length
of the rope has passed the tension wheel the whole
system will be subject to a tension of 144 Ibs., which
is independent of any strain that may be put upon
the rope by the load, and which should not be divided
by the number of wraps. Making the usual allow-
ance for the tension on the slack side to be 20 per
cent. of that on the working side the total tension
due to the load becomes 94.5 Ibs. Adding this to the
initial tension due to the tension weight we have a
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tension of 288.5 1bs. on each wrap. To this should
be added the tension due to centrifugal force which
is represented by the r%mula

v

£
in which I have taken W to be the weight of one foot
in length of the rope. and v the velocity in feet per
second. Substituting we have,
166 (52.8)*

32.2
or 13.4 lbs., which added to the 238.5 lbs. gives a
total tension of 251.9 lbs.

There is still another addition which, it seems to
me, may be made to this tension under some circum-
stances. Suppose the drive to be running under a
minimum load, and that a load like starting a heavy
belt elevator is suddenly thrown on; the slack caused
by the increased load is promptly taken up on one
wrap, that which delivers to the tension carriage,
while the effect on all the other wraps is to cause sag
on the slack side until each succeeding wrap has had
time to travel the circuit to the point of delivery to
the tension wheel. One natural result of the sudden
increase in load and sag in the slack side, is a waving
or whipping motion of the ropes which may easily
result in more or less slipping of the sagging wraps,
while the first wrap being drawn taut by the action
of the tension weight hugs the pulleys and takes
more than its proper share of the work in conse-
quence.

The total tension which we have reduced to figures,
251.9 1bs., is nearly 6.8 per cent. of the ultimate
strength of § firmus rope claimed by the Dodge com-
pany, 4000 Ibs. This represents a factor of safety of
about 16. Some makers place the ultimate strength of
B manilla rope as low as 8000 Ibs. The figure most
commonly used, perhaps, is 8250 lbs. of which our
tension is 7§ per cent. or which represents a factor of
safety of nearly 13.

Our 7.5 HP. is largely in excess of the safe load as
given by E. D. Leavitt's table, which for a §/ hemp
rope is, at 8000 fpm. 5.5 HP., and as given by the C.
W. Hunt Co. for their * Stevedore” transmission
rope, which is for §" rope at 3000 fpm. 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 rim wheels, which is particularly empha-
sized by the increasing frequency of the breaks which
occurred the longer the ropes were ran. It required
but a few months to change all the grooves from V
shape to half round, and it was noticeable that the
grooves on the driven wheels which received 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, but, however accounted for, the
existence of the fact and the consequent unequal ten-
sion in different parts of the rope is evident cause for
much mischief to the ropes, and a sufficient reason for
condemning the pulleys to our list of *‘ 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. In that time there oc-
curred forty-four breaks in the ropes, which stopped
the whole or a part of the works for periods ranging
from five minutes to the rest of the day, and in twen-
ty-six cases inspection revealed weakening splices
which were respliced before a break occurred. The

longest ran made by any of the seven ropes without
resplicing was about four months, and the average
run was a trifle over one month. The greatest num-
ber of splices made in a single drive was sixteen in
EA and the smallest number was five in AC. All the
ropes were renewed within the year, some of them
several times, and some of them replaced by /' ropes.
Short, long, home made and old sailor splices, expert
splices by the Plymonth Cordage Co., and by the
Dodge Co., and various rope dressings were tried to
no avail, and in spite of repeated and urgent appeals
to the Dodge people to come over and prop up their
reputation in Worcester, six of these rope drives were
finally replaced by leather belts.

With the belts two direct transmissions are taken
off the engine. Referring to Fig. 1: One 7" dou-
ble belt takes 60 HP. diagonally to shaft A on the
second floor, and 15 HP. is returned to the basement to
drive the lines formerly driven by the two-wrap en-
gine rope EN, through a 8" quarter-turn belt from
shaft A to shaft N. The four-wrap counter AC is re-
placed by a 4" double belt. A 107 double belt takes
90 HP. from the engine diagonally to shaft B. 70 HP.
is carried from shaft B to shaft D by an 8 double belt
replacing the six-wrap rope BD, and also transmitting
the 80 HP. formerly delivered directly from the engine
to shaft G, which is returned to the basement by a
5" double belt from shaft D) to shaft G. The belts are
all endless and supplied with tighteners on one end
and idlers to increase the wrap on the pulleys at the
other, as recommended by Mr. Nathaniel Hill of Low-
ell, who was consulted in the design of the belt plant.
With the exception of the belt BD jumping from its
pulleys a few times when it was new and stiff, there
has not been a minate’s delay or interruption owing
to the belts since they were started a year and a half
ALO.

gWith the ropes the power consumed on shaft G and
in the cross or engine-room wing was taken directly
from the engine wheel to the points of service.
With the belts the 45 HP. transmitied to those points
is carried from the engine to the second floor above,
and brought down again to the basement floor, 15 HP.
by the 3" quarter-turn, and 30 HP. through the hori-
zontal belt BD and thence down by belt DG, as al-
ready stated. The average dead load with the ropes,
as shown by the indicator, was about 80 HP. With
the belts and with nothing else changed it was about
70 HP., a betterment of 124 per cent.

The cost of the rope driving plant, installed, ex-
clusive of the ropes, I estimate to be about equal to
the cost of the belt plant exclusive of belts. While
the cost of the belts for the six drives mentioned was
about two and a half times the cost of one equipment
of ropes for the same, the cost of the original ropes
together with what was required to replace worn out
ones within a single year, was more than the cost of
the belts.

Without going into the difference in coal consump-
tion represented by the difference in dead load, or into
the losses chargeable to the forty-four stoppages of
power in working time, and without making any ac-
count of the loss of temper and general amiability of
disposition involved, the inference from this expe-
rience would seem to be strongly in favor of sticking
to the old belt for reliable power transmission.

There are, however, some sitnations in which owing
to positions vertically, distances, angles, and restrict-
ed space, the use of helts is practically inadmissible,
and in which the continuous wrap system of rope
transmission 18 of great utllletg. A good illustration
of such a sitnation is furnished by the seventh drive
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I have mentioned, and which is still running, that
under Grand St. to the lumber yard. This drive while
it is apparently working under harder conditions in
position, distances, and in variability of the load, than
those imposed upon any of the displaced transmis-
sions, has proved the least troublesome of any of
them, except possibly the eighth drive mentioned, a
small one in the forge shop, which is also still run-
ning. Both these transmissions are two-wrap, and
both are strang 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
wrap 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 hunt for condi-
tions that would allow the use of belts or shafting, or
if necessary employ independent engines. I believe
also that success in rope transmission demands the
use of iron sheaves, and a perhaps ridiculous factor
of safety of 20 to 40, according to circnmstances 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 have
pnever 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 of spliced ropes from the several
makers of rope and transmission machinery, and give
us a paper on the conditions and results of a series

of tests ?
Wu. L. CHASE.

GOOD FOOT-BALL.

“Tech—Four—Brown -Nothing.””

After eancelling one game, Brown conde-
scended to meet our eleven at the Oval, Satur-
day, November 12th. The team had almost no
practice during the week, but put up a
game, !-;['Ila)'ing well together and with lots of
snap. he grounds were not in first-class con
dition but the weather was not bad for foot-ball.

The teams lined up as follows :

TECH. BROWN.
WG, . = » « 5.6 = o l. end r. . Drawbridge (Denny)
Butterfield, . . . . . Ltsckler. . . .. J. L. Casey
Beighem, . » » &+ » LRuhedr, ; » = 3 a Laucey
Rogers, . . « + + « + « D T e Smith
BYOOKS, .- + o« s s s raguadl .. a e Call
Goodrich, s : « « & s POSRORIEL. - 5 oo e Nott
B . s . s w s plend) 5. . v s E. N.Casey
RS v n: o va quarter back . . Matteson
Allen,: - < « o v o EhalE hark'r. ..« o ave s Green
Andrews, . . . . . r. half backl . . . . Robinson
Idncoln, « « « « = = o falibeck . - « .- - Straight

At a little after three o’clock Brown opened
the game with a V. By hard work they were
able to reach our five-yard line but lost the ball
on a faumble and were pushed back again.
Almost no end plays were made during the half.
First one side would make short gains and then
lose the ball on four downs, then the other side
would do the same. Althongh the ball stayed

near Tech goal most of the time, Brown was
held with comparative ease and just before the
end of the first half, was pushed back from
Techs' goal. Time was called with the ball on
Brown’s twenty-five-yard line and the score, 0—0.

Techs opened the second half with the regu-
lation V, and within five minutes scored the first
and only touchdown. Allen missed the goal by
barely a foot. Tech soon had the ball again and
Fushed it to within a yard of Brown's line.

n the next scrimmage the ball was pushed over
but the referee heard someone say ‘ Down,” as
he thought before the ball was over, so the
touchdown was not allowed. Brown then did
some very good defensive work, holding for
four downs, twice, when the ball was almost
over their line. Darkness began to interfere
some by this time. Brown had the ball and
made some short gains when Umpire Rice gave
it to Tech for holding in the line. The decision
was perfectly fair as warnings had been given
ceveral times previously.

Brown then did a very childish thing in with-
drawing from the field, the score being Tech 4,
Brown 0.

Perhaps after all it was policy for her to with-
draw, as her team seemed to be all tired out and
the ball was Techs' on Brown's fifteen-yard line,
which meant almost surely another touchdown.

The playing in this game shows what kind of
material we have in the Institute. To outplay
in every way a team which has played tie games
with M. L. T. and Trinity, and beaten Wes%ayan,
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 for another game. As
we are allowed only two games a season out of
town, and one of these had been played and
arrangements made for the other, of course this
was impossible.

A STRONG FINISH.

Tech Holds Harvard Freshmen Down to a Small
Neore.

The Tech foot-ball team played Harvard, '96,
on Jarvis Field, Nov. 16, at 3.30. There had
been a heavy rain for some hours previous, and
in consequence, the ground was very slippery,
and the ball becoming heavy made sure goal
kicking impossible. 150 {)eople saw the game,
among them a number of \W. P. L. alumni.

Ninety-six had beaten Amherst Aggie 52 to 12
the Saturday before, consequently, it took more
optimism than most of the Techs possess, to be-
lieve it possible for us to win, and the showing
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made is highly creditable, when we consider that
for two weeks the team had practiced only one
night.

The teams lined up as follows:—

TECH. HARVARD, "96.
WERNEE Sk ol el ie may shla I OWER @ e e Brown
Bautterfleld, . . . . . lLtaekla®: . o s 0 Clark
Brigham, . . v+« « « Lgoard v, & & . ¢ « Rice
Rogers, . « « + » « Centre . Russell
HBrOoKs, . « « «'s » » guardlic o o o o Worden
Goodrleh, . « . . : . otk ) v & oo v Lewis
SMBIL - o & e . r.end L . - Richardson
ChRals, 5 - s & & .9 = uarter back . . Borden (Capt.)
Allen (Capt.), . . . L. half-backr.. . . . . . Gould
Andrews, .. . . .r. half-back l. . Hamlin (Bullard)
Lincoln, . « v o « « & full-back . . . . . Fennessy

Mr. Cabot of Harvard was umpire and Mr.
Southgate, W. P. L, referee, for the first half.
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 carried the
ball steadily forward and in 8 minutes Allen had
made a touchdown, from 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 Tech on a
fuamble. Andrews, Brigham, Goodrich, and Al-
len carried the ball 15 yards, when it was held
for three downs. Lincoln tried to punt, but the
ball struck the line and 10 yards were lost. Har-
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 downs, the Tech line appearing to go
to pieces. Lincoln punted. Fennessy caught
the ball and made a long run. Then Hamlin
made 15 yards more. Chase broke through and
tackled in the next play and Cabot called a foul
tackle, giving Harvard 25 yards. This was a
hard one, and really inexcusable. Again Har-
vard rushed the ball over. 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. Harvard then gained 60
yards by rans. W orcester braced, laid hold for
4 downs. Allen, Andrews, and a criss-cross be-
tween Allen and Chase gained a small distance.
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 yards 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 four downs. Andrews
broke through on first play and Harvard lost 5
yards. Fennessy punted and a Harvard man fell
on the ball just as time was called. The half
was 30 minutes.

Score, H. U., '96, 8; W.P. L, 6.

The second half opened with a new ball on
Harvard's kick-off. A V gained 8 yards, Fen-
nessy ran 30, and Hamlin gained 8 more. Lin-
coln broke through and spoiled the next play.
On the next Harvard made a forward pass and
Tech took the ball. Chase and Allen advanced
the ball 10 yards and here it was held for what
was called four downs. Cabot claimed in the
last play the ball went outside but it did not.
Touchdown was made by Worden in 10 minutes.
Tech opened with a V and gained 20 yards.
Lost the ball on 4 downs, but received 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
and tried to run but made no gain. Four 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 Tech, Harvard secured the ball and after a
long run made the touchdown and here goal was
kicked. Tech could not advance more than 25
iyarda, 8o Harvard took the ball and after another
ong run, time was called with Tech's ball on
Harvard's 20-yard line.

Harvard Crimson, Nov. 17th, “Worcester
put up a much 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 with
snap and readiness. The backs are quick to
start and generally support one another well.”
We ought to improve in this next year.

Worcester Gazette, Nov. 17th, says that the
score might have been more even had the referee
not favored Harvard, but on the other hand
Harvard would have scored more had goals been
kicked. But we wish to observe that had Mr.
Cabot been at all impartial one or two touch-
downs would clearly have not been made.

NOTES BY ENTROPY.

Mg. Eprror :—

My friend 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 comments. One reason
why he changed his ideas was the following:
The shop where he officiates as draughtsman, is
so unfortunate as not to have a Tech graduate
for a foreman. The one they do have does not
know much about making a drawing but he has
his own ideas of what he wants to use in the
shop. He does not see the beauty of heavy
shadelines. * All well enough to do it for draw-
ings to show to customers,” he says, “but if
yon have any time to use that way, I wish you
would cross-hatch your sections instead of paint-
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ing them. Your coloring is all right in detail
drawings, but even there the fewer sections you
make the better; 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 as a shop hand can see
by gas light, and there is nothing to show which
parts of the drawing are of the same piece in
the machine. There is no universal standard
for the colors to represent different metals unless
in the case of brass, which everyone, by a strange
coincidence, represents by yellow. You might
just as well write on the drawing of what you
wish the piece made as to try to make any distine-
tion in the sectioning.” This is the foreman's
idea. It may be all right, but I must confess
one dislikes to start in at drawing section lines
by the hour.

Necessity is said to be the mother of inven-
tion. However, the necessity of a good, general
rule for calculating the diameters of cone or
step pulleys has failed to bring out anything
entirely satisfactory. There is no lack of rules.
Rankine gives one which is all right if the
pulleys are infinitely far apart. It will do if
they are a good ways apart compared to the
diameters of the pulleys. It fails entirely if
they are near. Far apart and near together are
not very accurate terms. When my class went
through the mill, I think the first example we
did under this formula had for part of the data
given, diameter of large pulley on one, 20 in.,

iameter of corresponding step on the other,
10 in., distance of centres, 40 in. !
were never made.

The next things to pulleys generally are belts.
They are much-tested articles. If you, Mr.
Epitor, should be so fortunate as to secure a
thesis on the belt-testing machine, and should
also desire to get some good results which will
make your reputation, just revolve the whole
machine through 90° into H, in fact. It is well
known, both theoretically and practically, that a
vertical belt never gives results at all satisfactory
as compared with a horizontal belt. The differ-
ence is due to the weight of the belt acting to
decrease the pressure on the lower pulley.

ExtroPY.

The pulleys

——,——

NOTICES.

Nov. 27. AtU. C. ME. 3.00 P. M. Concert and
Lecture on ‘*Seven Wonders of Worcester.” 7.00
P. M. Concert and Stereopticon Entertainment.

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

Nov. 28. 7.30 P. M. Entertainment at Pilgrim
Church by the Little Ones, *‘ The Dozen Bootblacks.

Nov. 28. 7.30 P. M. Military Drill and Dance,
U. C. ME.

Nov. 30. Matinee, 3.00 and Entertainment at 7.00
P. M., U. C. ME.

Dec. 1. 8.00 P. M. Third Concert in Y. M. C.[A.
Course, Boston Ideal Banjo Club 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 Supper of the Ladies’
Soclety at Central Church, both afternoon and evening.

Dec. 6. 7.30 P. M. Lecture by Dr. Gunnison at
First Univ. Church on ** Rome and its Environs.”

Dec. 6. 8.00 P. M. Dance at the U. C. ME.

Dec. 6. 6.00 P. M. Old Fashioned Boiled Dinner
and Entertainment at Old South Church.

Dec. 7. Same as Nov. 30.

Dec. 7, 8. Annual Fair of the Ladies’ Circle at the
First Univ. Church.

EFFECTS OF HEAT ON STEEL.

The Engineering and Mining Journal for
Nov. 5th, has a brief review of the paper read by
Mr. HW.Wyman,'81, before the W.M.E. Society
at its meeting last month. Among other things
it says:—*“To say, however, that the effects of
heat upon steel are due mainly to changes in the
condition of the carbon is to lose sight of the
possible alterations of chemical and physical
structure due to changes in the other ingredients.
We are not yet in a position to say that the
change in carbon alone produces that result
which for lack of a better term we ecall *harden-
ing.
“The fact is, we know very little about the
ultimate condition of any of the ingredients of
steel, whether in their chemieal or in their special
relations. It is not safe to assume that because
our present methods of analysis enable us to
observe the changes in the carbon more readily
than in the sulphur, the silicon, and the phos-
phorus, yes, even in the iron, therefore these
others are of minor importance. It may be,
and evidence is not lacking in support of the
view, that elements other than carbon likewise
suffer changes, pari passu, with this, when under
stress, be the source of the stress what it may.
We see the effect of certain reagents upon steel,
as in hardening, but we cannot yet say that it is
due to the change from cement to hardening
carbon at a low yellow heat. If by cement
carbon is meant the tertiary form of carbon, first
definitely observed by Rinmann, as distinct from
graphitic and combined carbon, it is to be
remarked that our knowledge of it is at present
unsatisfactory.”

THE CAMERA CLUB.

The fourth Annual Exhibition of photographic
prints and lantern slides will take place in the
Salisbury Laboratories on the afternoon and even-
ing of Saturday, December 10th. The arrange-
ments are now in the hands of the committee, and
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although not fully completed there promises to
be a very interesting display of the products of
the photographic art. All the work of each man
will be shown together, and prizes worth striving
for will probably be offered to the men having
the best exhibits. The exhibition will include
some very fine work by members whose results
are known by previous exhibitions, as well as the
work of new members, and possibly some views
taken abroad last summer.

The lantern slide exhibition in the evening will
be a distinet feature this year. The four or five
men who will exhibit will each deseribe his views
in a short lecture.

The exhibition is primarily for Techs and their
friends, and will not be advertised outside to any
extent. It is to be hoped that every member of
the Institute with his friends will avail himself of
the opportunity of spending a very pleasant even-
ing. A souvenir card similar to the one last year
will be issned. The tickets, which will appear
socn, will be sold for fifteen cents.

Any member of the Institute who wishes to
avail himself of the privileges of the Club should
join now.

Y. M. C. A.

Rev. F. B. Vrooman, of Salem Street Cong.
Church, spoke before the Y. M. C. A., Wednes-
day noon, Nov. 9th. Mr. Vrooman is a graduate
of both Harvard University, and Oxford Univer-
sity, England, and his remarks upon the laws
governing both material and spiritual things were
listened to with much interest.

On Sunday afternoon, Nov. 13th, a meeting of
the Association was held in Boynton Hall. Re-
ports of the Pittsfield Convention were given by
Edward W. Vaill, Jr, '93, who outlined the
work taken up by the convention and spoke of
what took place at the various meetings ; by C.
E. Goodrich, 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 College 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 made a deep impression upon all present by
the clear and forcible way with which he out-
lined the need of practical, scientific, Christian
men in the world.

ALUMNI ASSOCIATION.
Meeting of the Eﬂe_tntlve Committee.
Ep. WPL

The following may be considered a report of a
recent meeting of the Executive Committee,

which was held with a full local board at
Pres. Washburn's law office.  The first business
considered was the proposition introduced at the
annual meeting last June, to hold a meeting of
the Association in Chicago, in 1893, which after
discussion, was referred to the Exeeutive Com-
mittee with power to act. So far as known to
the committee, the project has assumed three
principal phases; 1st, To hold the regular An-
nual Meeting in Chicago in June; 2d, To hold
a Special Meeting and have a dinner in Chicago,
either shortly before or shortly after the Annual
Meeting in Worcester, or at -some other time if
it seems preferable; 8d, To maintain for a speci-
fied period, a sort of reception committee or
Tech rendezvous at some hotel or other conven-
ient place in Chicago.

The committee was unanimously of the opin-
ion that whatever happens in Chicago, the regu-
lar Anounal Meeting must be held here. Of
course we must have a dinner, and if we can
have a continuous reception before and after the
dinner, or a grand excursion from Worcester to
Chicago following the Annual Meeting and
Commencement here—the committee shouts,
good! The committee, however, feels that the
arrangements, whatever they may be, for dinner
or reception in Chicago, cannot be advantage-
ously handled from here, and inasmuch as the
committee is made up, with one exception in the
present board, of local residents, it seems desira-
ble in every way that the committee find some
means of shifting the “power to act,” received
from the Association, to some combination of
our Alumni, resident in or near Chicago. It
happens that the Association has in the West
two vigorous off shoots, organized and prepared
for business. One of these is at Cleveland, of
which Mr. Frank “Aborn is President, and Mr.
Jang Landsing, Secretary; and the other at
Chicago, of which Mr. T. Edward Wilder is
President, and Mr. Edwin F. Simonds, Secretary.
To these organizations the committee has turned
with the following vote: * That it is inexpedient
to hold the 1893 Aunual Meeting in Chicago,
but that the committee heartily approves the
scheme of holding a Western meeting of the
Alumni during the World's Fair, and suggests
that the two organized Western Associations, if
they consider the plan feasible, arrange to hold
such a meeting under their auspices, and that the
Secretary be hereby directed to correspond with
the Western Associations to ascertain their dis-
positions in the matter.”

The Secretary has done as directed and now
has his ear to the ground awaiting results. Mean
while let every Tech who has ideas, wants, or
aspirations on the subject make them known
directly to the W P I or to whichever of the
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secretaries he chooses, and let us try and get
sufficient volume to our noise to let the World’s
Fair know * where we are at.”

To resume the committee meeting. The dis-
position of the Thompson Memorial Fund was
not considered. If the fund was large enough
to found or even to materially assist a scholarship
that plan would be strongly in favor, but the
small amount of the fund precludes that use.
It could be invested and 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 after discussing the question in all lights the
following vote was unanimously passed :

“That the Secretary, in accordance with one of
the provisions of the fund, insert in the call for the
next annual meeting, a statement that 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-
lar%ement of the Institute Library.”

he condition of the Alamni exchequer was
then heard proclaiming the necessity for levying
an assessment. This state of things is evidently
owing directly to the foree of habit, which
a large proportion of the members of the
Alumni have acquired, of being deaf to the gen-
tle calls of the Treasurer. It was voted *That
the Treasurer be hereby directed to levy and eol-
lect an assessment of $1.00 per member to meet
current expenses of the Association ; and that in
issuing the call for this assessment the Treasurer
invite the attention of those who have failed to
pay the last assessment to this fact.”

Adjourned.
Wwun. L. Cuase, Secy.
Woreester, Nov., 1892.

CLEVELAND ALUMNI.

The second semi-annual meeting of the 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 all
graduates and members of the Institute who
happen to be in that vicinity, will endeavor to
attend. The Secretary is Jang Landsing, 1253
Cartis Ave.

ALUMNI NOTES.

75, In the Engineering News of Oct. 27,
it is stated that C. C. Chandler has resigned his
position as Chief Engineer of the O. & M. R. R.

80, Chas. E. Wells' address at present is,
(6‘1;]1_'9 MeArthur Bros., Contractors, Brink Haven,

io.

’87. The New Hampshire Experiment Sta-

tion of which Fred W. Morse is a chemist, has
been removed from Hanover to Durham. Mr.
Morse expects to have its new chemical labora-
tory equipped within a month.

’88. George Francis Myers has opened an
engineer’s office in Pittsburg, Pa. He is a mem-
ber of the American Society of Mechanical
Engineers, American Institute of Mining Engi
neers, and American Institute of Electrical Engi-
neers,

89. A. J. Bean's address
La Grange, Ill.

*90. Francis W. Treadway has opened an
office as attorney-at-law, No. 635 Society for Sav-
ings Building, Cleveland, Ohio.

90. The Impervious Package Co., of Keene,
N. H., with which C. H. Faulkner is connected,
are manufacturers of turned and coopered and
not tinned and ed cans as the printers
translated the manuseript a fortnight ago. Mr.
Faulkner writes, “The company's special claim
is that their wooden packages are superior to
metal.”

*9(). Chas. H. Jenness was married Nov. 9th,
at Grafton, to May I. Wood. His present
residence is Springficld St., Chicopee, Mass.

*90. Loring N. Farnum is a partner in the
firm of E. Worthington & Co., Civil Engineers,
with offices at 673 Exchange Building, 53 State
St., Boston, Mass., and Insurance Building, Ded-
ham, Mass. The company was formed Nov. 1st,
and has a general office in Boston with dranght-
ing rooms at Dedham. Mr. Farnum's private
address is *“ The Rexford,” Bowdoin St., Boston.

*91. Harrison P. Eddy, who since gradnation
has been Superintendent of the Sewage Purifi-
cation Works in this city, was last week elected
by the City Council, Chief 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.

94,8, A. W. Dimick has left the Mason
Machine Works, Taunton, and is now draughting
for the Atlantic Mills, Lawrence Mass,

is Box 183,

LIBRARY ADDITIONS.

Since September there have been added to the
libraries in the various departments of the school,
something like 250 volumes. By far the greater
part are in the departments of History and Po-
litical Secience, and Language. Besides bound
volumes of various magazines, there are as recent
acquisitions, Marshall'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, Crosby &
Bell's Electric Railway, D. K. Clark’s Steam
Engine, Smith’s, Ricardo’s and Mills’ works on
Political Economy.

The Department of Language receives Meikle-
john’s English Language, 'Igaine's History of

nglish Literature, 7 volumes Morley’s English
Men of Letters, Scott's complete works, Shakes-
reare’s complete works, Bacon's Essays and

oems of Coleridge, Keats, Burns, Milton, Gold-
smith, Gray, Scott, Chaucer, Byron, Spencer,
Wordsworth, and Dryden.

MEETING OF THE W. M. E.

The Physies Lecture Room was two-thirds
filled last Monday evening when Pres. Paull
called the meeting of the Washburn Mechanical
Engineering Society to order. Besides a good
attendance of students, there were present among
others, Pres. Fuller and Professors Alden, Sin-
clair and Higgins of the Faculty, and of the
Alumpi, Messrs. Chase, "77; Miller, '79; Hill,
"71; Parker and Powell, '79; Wyman, '82; Ed-
wards and Cole, '83: Rice and Gibson. '91;
Fish, 92, besides several visitors from the city.

The first paper read was that by W. T.
Chase, '77, upon “Continuons Wrap Manila
Rope Power Transmission,” which we publish
in full in another column. At its conclusion,
quite a little discussion followed. Mr. Wyman
inquired if more than one kind of rope had
been used and was answered in the negative.
The only rope used was what the Dodge Co. call
the “Firmus Manila.” Mr. Miller then spoke
for several minutes upon the subject of ro
transmission. He said that the Dodge Mfgz. Co.
originally made smooth, split wood pulleys, but
by development came finally to making these
same pulleys with V grooves, that they had set up
many in different plants of the country which he
had afterwards visited. He found that when of
equal size and linked without idlers these pulleys
worked very satisfactorily, but only under such
conditions. When the wheels are of unequal
diameter, the tendency is for 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. It had
been claimed that wood was inferior becaunse its
co-efficient of friction is less than that of iron.
This is absurd, because, such being the case, the
fault could easily be remedied by making the
groove pitch greater. There is an advantage in
esigning 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 transmission. Mr.
Miller in reply said that as a general thing for
direct short connection, belting is better, but for
long connections especially between non-parallel
shafts, rope is preferable. He said that a western
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 linear foot extra for
grooving for 1 in. rope; 20 cents. for 14 in.
rope. Mr. Fish asked Mr. Miller if, when he
needed more power, he would increase the size
of the rope or the number of wraps, and was
told that it depended almost entirely upon cir-
cumstances,—size of hangers and the like,

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

After a slight intermission, T. Spencer Miller,
‘79, Manager of the Cableway Dept., Lidgewood
Mfg. Co., New York, gave a very interesting talk
upon transportation in mines and quarries by tra-
vellers upon a single cable. He had a large num-
ber of lantern slides, reproductions of photographs
and sketches, by which he illustrated his re-
marks. As hespoke without MS. and in refer-
ence to his pictures, his short lecture cannot here
be reproduced.

The meeting, which by the way, was one of
the most successful held as yet, adjourned about
10:30 P. M.

TECHNICALITIES.

Brigham went by that Ayer Line as he missed
the 10.50 over the B. and A.

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

As a topic for investigation in Political Econ-
omy, we wounld suggest for C. W. D. D.—“A
Wife from the Economic Standpoint.”

Dr. Fuller gave a lecture on the “Relation of
Geology to Agriculture” in the Natural History
course at Sterling, Thursday, Nqv. 17th.

A recent Junior English composition con-
tained a reference to a girl with a pail face.
The writer evidently thought her seasick.

In Deseript.—*“S—rs, you may name the
kinds of surfaces with which we have to deal.

S—rs, confidently.—* Plane and solid.”

Junior: [to Senior stroking his upper lip.]
“Js it a case of mus-tache?”

Senior: “No, it's a case of must-ache.”

A new incident in the life of Whittier has
been revealed by a certain Junior, who wrote
recently the following: “at this time, he pub-
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lished one of his best poems and three of his
sisters.”

It is officially announced that Prof.
has resigned his position as policeman and can
no longer be seen moving about the lecture room,
flourishing his elab and shouting *Come, come!
Move on! Get out of this!"

N. M. Paull, '93, has been chosen a member
from Ward 2, of the Executive Committee of
the Young Men's Republican Clab. Evidently
our esteemed W P I man intends to enter
Paullities.

John Jernberg says, that in Sweden during the
winter, the ranner tracks in the roads are so
smooth and hard that bieycling is very common.
A smaller runner is substituted for the rear
wheel, sliding over the snow, while the forward
wheel still serves as a means of propulsion.

Prof. Encyclopwmdia.—* These ores are invari-
ably found either with or without soda.”

Mid.—* Well, I think that is rather queer.”

Prof. E—“It does seem so. But if you
think it over I think you'll see it. The class will
please make a note of my statement.”

The following is taken from the last number of
the dmerican Journal of Folk-Lore: “At the an-
nual meeting of the American Society for the Ad-
vancement of Science held at Rochester, N. Y.,
an exceptionally valuable paper on ‘Primitive
Numbers’ was read by Professor Levi L. Conant
of Worcester, Mass. The paper will appear as a
chapter of a book by Professor Conant.”

Senior.—Professor, do you think that Political
Economy is a science ?

Prof. Practical.—W hat is a science ?

Senior.—Classified knowledge.

Prof. P.—Well, Political Economy is classified
ignorance. Can it be ascience then?

Senior.—Must labor maintain its standard of
efficiency ?

Prof. P.—That depends ;—not if the laborer
gets free-trade 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 the Pratt and
Whitney Co.'s well-known establishment to an
English syndicate for $2,500,000. A letter of
inquiry sent to the Company at Hartford, Conn.,
brought a reply from lgresidem Pratt denying
the truth of the statement. It reads: “* * A
reorganization of the Company may take place
by which it is expected that we shall increase our
facilities to enable us to manufacture our goods
to better advantage. It is expected that the old
officers will retain their places with the Com-
gany, in fact no reorganization could be effected

id they not agree to do so. The Company will
continue to do business at the old stand.”

THE W P L

DANCING.

WINKS' ACADEMY,
38 Front ?treet.

The leading school and only Academy in WORCES-
d‘l‘EIl opposite the City Hall. All horse-cars pass the

oor.

Ladies and Gentlemen that have neglected to learn to
danee and wish to avoid the appearance of awkwardness
in company can do so by taking Private or Class
lessons, Instruetions given every day and evening on the
Waltz, Polka, Galop, Newport, Skuter’'s and Five-ste
Schottische, Yorke, Spanish-Yorke, Oxford-Minuet, an
muny others including the latest steps. ‘

Mr. Winks has the latest and best methods known to the
dancing fraternity by which the Waltz can be taught in
three private lessons.

Private Classes a Specialty.
OPEN FROM 8 A. M. TO Il P. M.

For Terms apply at the Academy,

W. CHARLES WINKS, Principal.
MRS. W. CHARLES WINKS,

Musician and Aasistant Teacher.

WHEN YOU

Want another pair of Rubber
Shoes remember and get a pair
of the ** Gold Seal”™ ones. They
will outwear three pairs of any
other rubber on the market.

Every® shoe bears the above
Trade-Mark. For sale 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,

Late Examiner U. 8. Patent Office, formerly
head Draftsman Pond Machine Tool Co.,

COUNSELLOR-AT-LAW AND SOLICITOR

PATENTS,

W. P. L. Class, ’85.

Room 18, Burnside Building,
339 Main St., Worcester, Mass.
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The Richmond Straight Cut No. 1

GIGARETTES

are made from the brightest, most
delicately flavored, and highest cost
GOLD LEAF grown in Virginia.

This is the OLD AND ORIGINAL
; L BRAND OF STRAIGHT CUT Cigar-
ettes, and was broughl out by us in the year 1875,

Beware of Imitations, and observe that the FIRM NAME,
as below, 1s on every package.

ALLEN & GINTER, Manufs.,
RICHMOND, VIRGINIA.

G O, BOWEREILL,

(Sueecessor to J. C. WHITE,)

HEADQUARTERS FOR

Mathematical ® Instruments
And ARTIST MATERIALS.

ALBO, FULL LINE OF

PAINTS, OILS, GLASS, and VARNISHES.
12 PEARL ST., opp. Post-Office.

THE F. E. YOUNG CO.,

WHOLESALE AND RETAIL

Confectionery & Cigars.
SALESROOM:

215 MAIN ST., WORCESTER.

H. F. A. LANGE.

<KFloral Decorator~<

294 Main St., Worcester, Mass.,
Keeps constantly in Stock

FANCY ROSES AND FINEST ASSORTMENT
OF CUT FLOWERS,

Which he will arrange in Designs of any kind.
Decorating Parlors and Halls a Specialty.

OUTING SHIRTS
AND CAPS.

FINE QUALITY.

LOW PRICES.

New York Hat

1494 FRONT STREET.

House,

The “C. A. B.”

RAPID RECTILINEAR LENSE.
The Best Low Priced Lense in the
Market.

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.

81 MECHANIC ST., WORCESTER, MASS.
WM. S. SMITH & CO.,

DEALERS IN

Hardware and
Building Materials,

Carpenters’ and Machinists’ Tools,
ALSO DRAWING INSTRUMENTS,

171 Main St., Worcester, Mass.
GO TO

WHITTIER'S
HOT AND EGG SODAS,

Drugs, Perfumes, Etc.
STEARN'S INSTANT HEADACHE CURE.
49 MAIN STREET.
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FRED. W. _mEIII N ' B . 1839.—1892.
Eolmﬁ and Retl:l[lql' gel:l[lleors in & 00’ s- R. LELAND & SON,
eSS CY A ¥ .. Music House.
GENERAL OFFICE, i d
416 MAIN 8T., -  WORCESTER, MASS. HENl:anus, ”M“if;u‘"ﬁ"‘ . ,Eﬂ“ﬂfgm
Branch Office, 600 MAIN STREET. CHICKERING, KNABE, HALLET &
CoAL POCKETS, DAVIS, EMERSON, FISCHER,
NORWICE, - CONN. ESTEY ORGANS, Agents.
RETAIL YARD, 446 Main Street, 336
Sonthbridge, cor. Hammond St., Worcester, Mass. WORCESTER, MASS.

HIGH-CLASS

ARTISTIC PRINTING 727 =

IN ARISTO AND ,//4@4/”55 ,/A PORTRAITURE.

ALBUMEN PAPER. ' SPECIALT?::;ESSTL%ENTS.
STUDIO, 411 MAIN STREET.

REBBOLTI,

CONFECTIONER AND CATERER,

6 AND 8 PLEASANT STREET, WORCESTER, MASS.

MEN! wear the

STRONG & CAaARROLLIL. SEHOI=S.

Our $5.00 Russett Storm Bluchers, are just the thing for Winter.
Stylish Patent Leather Shoes for $5.00.

Our $3.00 Line of Goodyear Welts can not be daplicated for the money; we have them in all the
latest styles. Foot-Ball Shoes and all kinds of Winter foot-wear for Men.

Best assortment of Blacking Brushes in the city.

436 MATIN STRERRT, Opposite Front.

W. N. BROOKS, Manager.
ALL GRADES OF MEN’S SHOES.

A. F. BRAGG, | L. M. ALEXANDER,
HOP AND COLD DRINKS gk e i
Lunch, Confectionery,{}-=.% | Bicycles & Safeties.

AND CIGARS.

R S

Repairs of all kinds a specialty.

Machines Remodeled with Pneumatic
or Cushion Tires.
Brazing, Enameling & Nickeling Done
in the best manner at short notiee.

Agency for the Hickory.
322 MAIN STREET. 191 Front Street, ground floor, Worcester, Mass.

B~ Always open after the Theatre. &%




WM. H. LARKIN & CO., No.

395 Main Street,

Dealers in HATS, CAPS, TRUNKS, BAGS, SHAWL-STRAPS, BAG-STRAPS, EXTENSION-CASES,

Canes, Umbrellas, Fine Nechwenar, etc.

AGENTS TROY LAUNDRY.

C. B. EATON &« CO.,

STATIONERS,

¢« PRINTERS,

And Blank Book Manufacturers. Fine Office Work a Specialty.
Cards, Fancy Goods and Novelties.

No. 5056 MAIN STREET,

WORCESTER, MASS.

TeLEPHONE 278-4.

BAY STATE HOUSE.

Ranking with best of First-Class Hotels of New Eng-
land, reorganized and will be conducted on a

First-Class Basis

In every particular. Passenger Elevator, Well-Fur-
nished Hooms and all heated by Steam.

FRANK P. DOUGLASS,

Proprietor,

Barnard, Sumner & Putnam Co.,
DRY G0DS AND GARPETS.

The largest house devoted to legitimate Dry Goods
in New anland It grows with the growth of Wor-
cester County, because it is the acknowledged Shop-
ping Home of the Ladies, and because all things are
here that ought to be here, and at the Fairest Prices.

Barnard, Sumner & Putnam Co.
JOHEN A. SNOW,

Is Prepared o do all kinds of

BOOT AND SHOE REPALRING

326 MAIN STREET,
Opposite Mechanics Hall, up one flight of Stairs,
Room 2.
LADIES' and GENTS' SEWED WORK a Specialty.
Back and Front Stays and Toe Tips.

“DISCOUNT TO TECHST"

SEND FOR

FIVE 80
2=CENT PACE
STAMPS CATALOGUE.

THEO. ALTENEDER & SONS,
PHILADELPHIA.

I’ITEIT IIIJIISTIBI.E STAND,

Send for Illustrated Cireular.

—FOR THE—
OFFICE, LIBRARY OR SITTING ROOM,
FOR

ARTISTS, ARCHITECTS, DRAUGHTSMEN AND SCHOOLS.

PRICE, 88 TO §20.

WASHBURN MACHINE SHOP,
WOROESTER, MASS. M. P, HIGGINS, Superintendent,

Ladies and Gentlemen Looking for Fun and a Good Healthful Exerelse,

Jg. P. '{7‘7 ﬁ ;[ TE'S
TEN PIN, BILLIARD AND POOL ROOM.

i K K 87 Pearl Street, Worcester, Mass,

Hours for Ladies: 9 A, M. to 4 P. M.



DON’T Buy Ready-Made Clothing

WHEN YOU CAN BUY
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.

MATSON & GUSTAFSON,

@ _~Custom Tailors,~\ @

203 MAIN STREET, - - WORCESTER,

CRAYON 4
PORTRAITS = HIGH GRADE
PASTEL
PORTRAITS | b
1 PHOTOS
ONLY.

Groups and Large Work a Specialty.

=ENGAGE YOUR SITTINGS.=

25 F;ER CENT.

oecouwr. .. 326 MAIN STREET,

TO TECH . . .
STUDENTS. Opp. Mechanics Hall.
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