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For a
Institute is called upon to mourn.
death of Hon. William Whitney Rice there
has been removed from the Board of Trustees

a year the
By the

one of its most faithful and eflicient members.
It is far beyond our power to add anything
to the very many touching tributes paid by
distinguished men to the memory of Mr.
Rice.
family the sincere regret and deep sympathy
which the entire student body feels for
them, in this their hour of sorrow.

- —

We can only express to his wife and

There is an old custom at the Institute
the wisdom of which has been proved in the
past, its value is, however, being decreased
day by day, and, as things are going now, it
will not be very long before it becomes

e
obsolete. When that time arrives we will
appreciate what a good thing this old custom
We refer to the use and abuse of the
bulletin boards in the several buildings.

was.

There was once a time, not many years
ago, when a notice could be posted several
days without receiving any change whatever.
But now all that is gradually changing. To
some students the bulletins are a source of
apparent amusement ; others prefer to use
them for scribbling paper; while some con-
sider them a menance to the eye. So we could
o on enumerating the many ways in which
the students look upon these notices, and in
which the privilege of the bulletin is abused.

To come to the point, this interference
with posted notices is a nuisance which is
exceedingly annoying, very childish, and
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unworthy of any one who calls himself a
gentleman. A man may have many faults,
but if he minds his own business these faults
So it is in connection
with these notices. One who takes particu-
lar delight in seribbling on a notice of some
meeting, or changing the date on a notice, is
not minding his own business; in other
words he is **fresh,” so much so that grass
grows all over him. Many a fellow who
alters a notice would feel hurt if told he was
not a gentleman, but yet he would be told
the truth, for gentlemen mind their own
business and have consideration for the
wishes of others.

There ought to be a spirit of fairness
among us all which would do away with all
these childish jokes, and which would make
the bulletin hoard a source of real informa-
tion. Let us all think twice before we tam-
per once with a notice.

- —

are not so apparent.

Shall we have a glee club? is a question
which will be brought before the musical
men of the Institute for consideration in the
near future. A few weeks ago, when this
question was first agitated, nearly every one
conferred with was opposed to the proposi-
tion because such an organization would
require too much time. After reflection,
however, the men have almost with one
accord made favorable comments regarding
the scheme.

Two years ago, a glee club was started,
and, in co-operation with the banjo club,
gave several concerts. Probably there were
as few ¢¢stars” in Tech then as there are
now, but by constant rehearsing, the men
made a very creditable showing,—far better
than was expected, considering their tardi-
ness in organizing. Possibly there were
several reasons for not continuing the move-
ment so well started, but lack of unity and
poor organization were undoubtedly the
most serious defects which caused the glee
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club’s dissolution.  When the leader gradu-
ated, the entire matter fell fat and has not
since been resurrected. If there had been
a genuine unity on the part of the members
of the old glee club, it is safe to say, that
now we would have a musical association
worthy the name, for there is, and has been,
plenty of good material in the Institute for
such a purpose.

So much for the past,—now for the pres-
ent and future. It is useless to think of a
show this year, but a glee club could be
trained and could give at least one home
concert at the end of this term. There are
known to be enough men of musical ability
now in Tech to form a first class glee club.
There are at least thirty men who are capable
of singing well one of the four parts, and
three first tenors have already been hrought
to light. As for a banjo club, "99 alone
has six good men while a Senior, who is
thoroughly at home with either the banjo or
guitar, is willing to aid in organizing a club.
In the four classes, players of different
instruments are numerous, who doubtless
will be glad to help this plan along.

Several members of the Faculty have
been spoken to in regard to this matter and
they have been enthusiastic for the success
of the movement. One professor, who of-
ferred to help along the idea in every possi-
ble way, when asked if he would be willing
to direct the glee club (should one be formed)
during the absence of the regular musical
instructor, replied, that he would be glad to
do so. He further stated that we ought to
have a glee club to sing at the Worcester
Alumni Meeting, at Commencement, and at
all other special Tech meetings.

Mr. Rice, a musical director of well
known ability who trained the old glee clab,
has expressed his willingness to aid this
scheme. What then need prevent a speedy
formation of a glee and banjo club?
No college society or club offers such
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profitable enjoyment as a musical association.
Training from such a man as Mr. Rice, is
certainly a great inducement of itself, and
this, with the social enjoyment derived,
should certainly more than offset a sacrifice
of time.

Several students are at present devoting
considerable time to the preliminary arrange-
ments necessary for the resurrection of the
old glee and banjo clubs. It is earnestly
hoped that all the students, and especially
those who play or sing, will support this
movement. Watch the general bulletin
board for further developments,

The bills for the past year's subscriptions to
Douhit-

less every subscriber has received his billy hut

the W P I were issued sometime cyo.

few of them have taken any notive of it.  We
hope  these bills will be paid al onee, as the
present board of editors goes out of office in a
Jew weeks, and as it is desired that all its
accounts be settled before ‘l;u'ff 'ﬁ;'xf.

If" you have wot done so, Eindly remit at once
the amount of your bill. The price of this
paper for a single year is in any individual case
smadly but it is of great {mportance to a paper
W P I wmust be, on sinall
capital and stight margin.
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DEATH OF HON. WILLIAM W. RICE,
TRUSTEE.

conducted, as the

On Sunday evening, March the first, at his
home, No. 9 Bowdoin Street, occeurred the death
of the Hon. W. W. Rice. For two or three
years Mr. Rice had been suffering from the dis-
ease, heart trouble, which caused his death.

Hon. William Whitney Rice was born in
Deerfield, Mass., on March 7, 1826, His father
was Rev. Benjamin Rice, and the maiden name
of his mother was Lucy Whitney, a native of
Winchendon. Mr. Rice graduated from Bow-
doin College in 1846. He was instructor at
Leicester Academy till 1851, when he entered the
law office of the late Hon. Emory Washburn,
In 1854 Mr. Rice was admitted to the Worcester
County Bar and began practice at once in
Worcester, where he has since resided.

Mr. Rice was a conspicuous actor in the stir-
ring events antedating the Civil War, and later
in Congress he participated for a whole decade
in the proceedings of the House of Representa-
tives.  He was a member of the Free Soil Party
and everywhere was considered one of those
popular men that the people like to appland.
When the Republican party was formed, 1856,
Mr. Rice became one of its staunchest adherents,
and in the exciting times immediately following
the war his voice was frequently heard with those
of such men as Hon., George F. Hoar, the late
Gen. Devens, the late Adin Thayer, the late
Hon. P. Emory Aldrich and many others. In
1860 Mr. Rice was elected the first Republican
Mayor of Worcester, and in the exciting times
of that year his term was especially successful.

Mr. Rice suceeeded Hon. George F. Hoar in
the House, when the former was chosen Senator.
As a congressman for ten years he made him-
sell widely known as a most successful and
judicious legislator. Since his departure from
congress, Mr. Rice has been a member of the
law firm of Rice, King & Rice.

He was a member of the Board of Trustees
of Clark University and of the Board of Trustees
of the Polytechnie Institute. He was also a
member of the American Antiquarian Society,
and was for many years a Director of the City
National Bank and its law adviser, and a Vice-
President of the People’s Savings Bank.

In 1891-2 he with Mrs. Rice and Senator and
Mrs. Hoar made an extended tour of Europe.
This trip Mr. Rice greatly enjoyed, and on his
return he appeared in most excellent spirits and
seemed in the enjoyment of splendid health.

In 1884 Mr. Rice gave the address at the cen-
tennial celebration of the founding of Leicester
Academy. In 1886 he had eonferred upon him
the degree of LL.D. by his Alma Mater, Bow-
doin College.

Mr. Rice had been twice married. His first
wife was Miss Caroline Moen of Stamford,
Conn., by whom he had two children. The first

born was William W., Jr., who died in infaney,
and the second son is Charles Moen, of the law
firm of Rice, King & Rice. In 1862 his first
wife died and in 1875 he married Alice M., a
daughter of the late Henry W. Miller of Worces-
ter. The first Mrs. Rice was a sister of the late
Mr. Philip L. Moen, and his second wife is a
sister of Mrs. George F. Hoar.

Mr. Rice in his religious faith was a Unitarian,
and attended the Church of the Unity.

Resolutions

Were passed on his death as follows : —

The Board of Trustees met in the library of
the Antiquarian Society at 2.30 o’clock Tues-
day, March 8d, to take action upon the death of
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Hon. W. W. Rice, who for many years served
as one af the trustees of the Institute. The full
board was present. The meeting was ecalled to
order by Hon. Stephen Salisbury, president of
the corporation, who, in so doing, spoke as fol-
lows :—

It is my painful duty to call your attention
to the great loss the Worcester ]"nl\tn hnie In-
stitute is called to suffer in the death of one of
its earliest trustees, Hon. William W. Rice.
From the date of his appointment, in 1869,
until ill health eame upon him, Mr. Rice was
faithful, earnest in the support and counsel he
gave to our institution, and he was exeeption-
ally punetilious in the careful judgment with
which he weighed each question that concerned
its welfare. Placed upon the most important

THE

committees., he brought to their service the
double advantage of his legal ability and his

great practical business wisdom which gave him
much prominence as a business lawyer. The
many times delicate and perplexing negotiations
that were entrusted to him for the school were
fulfilled with a good judgment and a tact that
were always foreseen in his appointments, and
never fell short of the expectations. On many
oceasions the ready address and conciliatory dis-
position of our associate made difliculties disap-
pear, and led to united action in matters of im-
portance. The board will miss the genial, pa-
tient adviser and kind personal friend. 1 have
asked the secretary, Rev. Daniel Merriman, D.
D.. to express the sentiments of the trustees.”

Dr. Merriman then made the following
tribute : —

** The trustees of the Worcester Polytechnic In-
stitute desire to place on record some expression
of their deep sorrow in the loss which they have
sustained by the death of their distinguished
friend and associate, Hon. William W. Rice.

¢ Mr. Rice has been a trustee of the Institute
on the part of the board of education since
1869. His service, therefore, in this position
covers the entire history of the institution since
its founding.

“During “all this long period of twenty-six years
Mr. Rice, unless ill or absent from the (°1t\. has
been a diligent attendant upon the meetings of
this board. He has been conspicuous for his
effective and painstaking attention to all the va-
ried interests of the Institute. He was a lover
of good learning; firm in his convictions, yet
gracious in his expression of them; eagerly
sympathetic with all the best aims of the Insti-
tute, and disinterested and patient in his sup-
port of them.

¢t He brought to the discharge of his duties as
trustee a penetrating discernment, breadth of
vision, highly trained faculties, great good

W
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sense, pre-eminent fairness in judgment, and an
unfailing courtesy and gentlemanliness.  Espe-
cially in the management of all legal and finan-
cial questions his skilful and judicious counsel
has been invaluable. In many diflicult issues
we have learned to rely implicitly npon his tact,
wisdom and eandor, and we shall painfully miss
his able assistance, his tried friendship. and his
genial presence in our deliberations.  We have
lost a fellow-worker of great strength, of high
and symmetrical eharaeter, and the Institute has
lost one of its most earnest friends.

** His service of the Institute, of the city, of the
commonwealth in high places of trust, has been
marked by great ability, faithfulness and public
spirit. and he leaves to his bereaved family, to
his wide cirele of friends, and to his fellow-citi-
zens an example of strong, high bred and con-
scientious devotion to duty, which will always be
a source of joy. springing up in the midst of
our grief, that he has passed away.’

Remarks were make by President Mendenhall,
warmly eulogizing the profound interest which
Mr. Rice |h\.1_\.- took in the affairs of the insti-
tute, even in the midst of his last illness, and
the sagacity of his judgment of men and meth-
ods of administration.

His Honor Mayor Sprague, also testified from
long personal acquaintance with Mr. Rice, to his
ability, public spirit and urbanity in the dis-
charge of the various duties that devolved upon
him in connection with public office.

Rev. H. J. White also spoke in eulogy.

The minute was unanimonsly adopted and it
was voted that it be spread upon the records
and that a copy be sent to his family.

As a further mark of respect to the memory
of Mr. Rice, the trustees attended the funeral,
and the faculty and students of the institute
were requested to send delegations.  All exer-
cises were suspended at the institute on the
afternoon of the funeral.

The following minute, in memory of the late
Hon. W. W. Rice, was adopted at a special
meeting of the faculty of Worcester Polytechnic
Institute held late Tuesday afternoon, March 3d.

We, the faculty of the Polytechnic Institute,
realizing the heavy loss to the institute and to
the community in the death of Hon. W. W.
Rice, feel impelled to record our sense of his
great worth, of sorrow at his removal and of
sympathy for those most immediately be reaved.

To an extent not generally realized, we have
been strengthened and supported by his diserim-
inating judgment of men, by his wsdom in
counsel, by his rich experience in affairs, and by
his generons interest in the progress of educa-
tion.
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We are saddened at the thought that he is no
more with us, but we are grateful for his con-
stant efficient service in promoting the welfare
of the institute for the quarter-century during
which his name has stood conspicuous on the
list of our trustees as representing the State
Board of Edueation.

Whereas, In the all-wise providence of Al-
mighty God, the late Hon. W. W. Rice, an-
other of our most honored and highly esteemed
citizens and ex-mayors of our city. has been
called from our midst by the hand of death;
therefore,

Resolved, That we, the eity council of the
city of Worecester, in joint convention assem-
bled, desire to place on record our appreciation
of the exalted character and worth of our late
distinguished and much-loved fellow-citizen and
ex-mayor of our city, and in this public manner
to give expression in some degree to our great
sorrow at the loss of one who has been so long,
so closely and so honorably identified with the
truest and best interests of our growing and
beautiful ecity, not only as its chief executive
oflicer, but as an ever-loyal citizen, and. whether
in the conneils of the city, the county, the com-
monwealth, or the nation, whenever he has
been ealled to positions of honor and responsi-
hility, he has filled them with such conspicuous
ability and fidelity as to give his friends and
fellow-citizens  just cause for pride, and his
name and deeds to be held ever in grateful re-
membrance.

Resolved, That these resolutions be spread
upon the records of this body. and also that a
copy be sent to the family of the deceased ex-
mayor and fellow-citizen.

The board of directors of the City National
Bank held a meeting at noon Monday, when ac-
tion was taken on the death of Hon., William W.
Rice. It was voted to attend the funeral in a
body, and. on motion of Dr. Thomas H. Gage,
it was voted to place the following tribute to his
memory on the records of the Bank. and to send
u copy to the family of Mr. Rice:

The directors of the City National Bank re-
ceived with great sorrow the announcement of
the death of their distingnished associate and
friend, the Hon. Williamm W. Rice, and avail
themselves of the carliest opportunity to express
their deep sense of the personal loss they each
and all sustain in the sad event.

Mr. Riece’s oflicial relations with the hoard
began with the earliest years of the bank’s ex-
istence, and he has given to it, during the long
intervening period, the invaluable wivautzlgt- of
wide business acquaintance, sound judgment in

business affairs, and great professional ability,
devoting himself with constant and conscientious
faithfulness to the promotion of its interests and
prosperity.  He has had the unguestioning con-
fiddence of his associates, and the services he has
rendered will be held by them in permanent and
appreciative remembrance.

Personal association with him has been a con-
stant pleasure.  His genial manner, uniform
and abounding courtesy, and Kindly regard for
the feelings and views of others, have made him
distinetly a favorite, and he has been beloved by
all. Ilhmemm\ will be delightfully cherished
here as long as any of the present board survive.

To his bereaved and stricken family the hearts
of his late associates go out in sincere and affec-
tionate sympathy. Time may assuage their
arief, but it ean never take from them the price-
less memory of a great and useful life.

A largely attended meeting of the Bar Asso-
ciation was held at the stone court house Tues-
day, Mareh 3d, to take action on the death of
Hon. W. W. Rice. The meeting was called to
order by Secretary Webster 'I'Im\'vr. Esq., in the
absence of Col.”W. S. B. Hopkins, the presi-
dent.  Frank P. Goulding was elected president
pro tem,

In taking the chair Mr. Goulding remarked
the solemnity of the oceasion when the bar was
called to mourn the death of one of their most
conspicuous members,  Death is sure to come,
and there is no time when it does not surprise
and shock us.  On this occasion it has come to
a man prominent as a member of the bar. He
was a member of a great party, and there were
few in this city more prominent in the councils
of that party than he in its early struggles for a
great prineiple.  He was influential in directing
its policy.

On motion of Col. W. A. Williams it was
unanimously voted to attend the funeral at the
Chureh of the Unity, and to meet at the Walker
building at 2 o'clock. Col. T. S. Johnson,
clerk of courts, was elected marshal.

It was voted to appoint a committee on reso-
lutions.  The chairman, F. P. Goulding, was
elected chairman of the committee, aud the fol-
lowing were added :—Col, W. 8. B. Hopkins,
Col. E. B. Stoddard, T. ;. Kent and Col. W,

A. Williams.
The Funeral.

The funeral of Hon. W. W. Rice was held
on the afternoon of March 4th. There were
prayers at the family residence on Bowdoin
street at 2 o’cloek, after which the remains were
conveyed to the Chareh of the Unity on Elm
street, where, at 2 : 30, the publie service began.

The honorary bearers were : Mayor A. B. R,
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Sprague, Henry W. King, Dr.
Gage, Hon. Stephen Salisbury, Hon. E. B.
Stoddard, Col. A. George Bullock, Dr. (. Stan-
ley Hall, Col. W. 8. B. Hopkins.

The following gentlemen officiated as ushers
at the church: Charles M. Thayer, George S.
Taft, Charles F. Aldrich, Arthur P. Rugg,
Edward F. Tolman, Thomas H. Gage, Jr.

The members of the city government assem-
bled at 2 o’elock, at the City Hall, whence they
proceeded to the church in a body.

The services were condueted by Rev. Calvin
Stebbins, pastor of the Chuarch of the Unity,
and the interment was at Rural Cemetery.

= = ——
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THE ELEECTF\'_ICAL EQUIPMENT FOR
AN OVERHEAD TRAVELLING
CRANE.

Read by Chas. L. Griflin before the Washburn En-
gineering Socletly, February Tenth.

The power travelling crane is not a recent inven-
tion. The application of electricity as motive power
is recent. Of the several methods for the distribu-
tion of power to the travelling crame, the writer
chooses to take for description what is known as the
three-motor system. This system implies the use of
a separate motor, independently controlled, for each
of the three motions; viz., hoisting, trolley traverse
and bridge traverse. It allows the operation of each
motion separately or in combination with any of the
others. The tendency to the use of this method
of crane power distribution has become almost uni-
versal, so that the three-motor crane might properly
be called *“ the standard electric crane.” The credit
for the invention belongs to Mr. A. J. Shaw, recently
deceased, of Muskegon, Mich., letters patent having
been taken out by him in Milwaukee, Wis., ahout the
year 1888. The peculiar circumstances ander which the
first three-motor crane was built are worthy of note.
A large power travelling crane on the flying rope sys-
tem in the foundry of the Allis Co. at Milwaukee col-
lapsed while handling a heavy cope. The machine
fell thirty feet, Kkilling the operator and rendering
the structure a mass of twisted and broken iron and
steel. To Mr. Shaw, at that time an engineer with
the Allis Co., was given the job of re-designing the
crane, which he did upon electrical lines, and incor-
porated the three-motor principle, the subject of his
recent patent papers. This crane was equipped with
Spragune motors, and is still operated with success
over one of the largest foundry floors in the United
States, although the work is now divided between it
and two other Shaw cranes on the same track. The
writer cannot forbear instancing this as a high trib-
ute both to Mr. Shaw and Mr. Sprague : to the for-
mer for the high engineering skill which made the
first machine of its kind a permanent success; to the
latter for the perfection of motor design, at that time
in its pioneer stages, which made possible an un-
broken motive power for the severest kind of service,
—that of operation in the dirt and smoke laden at-
mosphere of the foundry.

The travelling crane for a shop should be installed
upon an independent power circuit, supplied by its
own generator. With the usual voltage of 220, the
temptation is always great to combine the power and

light circuits, for the sake of less first cost of instal-
lation. It is argued that it is not working at max-
imum efliciency to allow a lighting machine to stand
idle durlng a large portion of the day when it might
be used for power, such as the crane demands. The
question has several phases worthy of consideration.
In the first place, when we want lizht, we must have
it and we must have it good. Dim lizht will not do,
fluctuating light is worse, both will deecrease the
shop output. A crane drawing power from the licht
dynamo will surely cause the lights to flicker. The
crane load varies almost instantaneously from zero
to maximum. When the load is stopped the current
is zero, when the load is started the carrent drawn is
quickly at a maximum. There is no gradnoal ereeping
up to give time for regnlation. “The operator usually
throws his lever clear over at almost a single move-
ment. Even though the engine responds quickly
enough, the compounding of the dynamo will not,
and hence we get a change in field strength with a
corresponding fluctuation of voltage and lights. If
the crane load were small in proportion to the load
caused by the lights, the fluctuation would be less,
but this condition of things does not nsually exist.
It should be further noted that a fluctunation in volt-
age, besides giving an unpleasant light, lessens the
life of the lamp, and thereby becomes a factor of
shop economy not to be overlooked.

But this is not the worst feature of the single gene-
rator plan. To the writer’'s mind, it is bad policy to
be dependent for two such important services as
light and crane power upon a single machine. A
breakdown in cither, with nothing to fall back upon,
in multitndes of cases would cost far more than the
extra generator. A machine which has been run in-
termittently all day on a power circuit always passes a
critical point when the lights are thrown on as a con-
stant load at night. Then, if ever, a fault will occuor.
Then, if ever, it must not occur. Turn now to the
plan of a generator each for power and light, and
we have a flexible system subject to no such contin-
gency. The power machine can be run all day long
on the crane, or if a fault develops the light machine
can be at once switched on to the power cireunit while
repairs are effected or armature changed. The re-
verse can be accomplished, the circuits beingz so ar-
ranged that the power generator can, on requirement,
supply the light eircuit. The normal condition of
the light machine during the daytime being rest, there
is no excuse for it not always being in good condi-
tion, hence the chance for a breakdown is a remote
one.

The power generator for crane service should be a
compound wound machine, arranged preferably to
deliver current at 250 volts. This allows about 12
per cent. drop between the generator and motor
ferminals, supposing the motors to be designed for
220 volt circuit. This somewhat large allowance may
be explained by stating that it covers the loss in the
solenoids for operating the magnetic brakes. A
slight variation either way from normal voltage at
the crane terminals is permissible, the only noticeable
effect being a corresponding change in motor speed.

As previously stated, the worst feature to contend
with in the supply of power to a crane is the sud-
denness with which the load comes on and the range
which it takes at such atime. Considering for a
moment street railway service, it is easily seen that
while the range of load is great, yet the range of
fluctnation at any one time is much less and but a
small proportion of the former, for it is manifest
that but a few motors out of many can be simul-
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taneously thrown from zero to full load. Witha
crane, however, the hoist motor maximum load, for
example, draws quite likely a large proportion of the
maximum capacity of the generator. When a heavy
lift is started the surge of current is very large, and
the writer has seen the ammeter needle fly clear past
the scale reading of the normal lifting current. It is
practically impossible to start a heavy load without
such a surge. On a poorly designed generator, or
even one which may work well on other service, this
will cause a vicious flash at the commutator, which,
often repeated, means its destruction. No automatic
regulation of the brushes can be quick enough to
meet this surge. The fleld strength must simply be
made so strong as to confine the neuotral point to a
very narrow limit under the brush, so that commuta-
tion may be properly etfected over the whole range
with ope setting of the brushes. This is asevere test
for a generator, but a well designed machine will
stand it.

In determining the capacity of generator for a
civen crane, it should be remembered that most
machines are rated for a constant all day load.
Machines so rated can usuually be run at a somewhat
higher rating for intermittent service, for the inter-
vals between heavy loads which would heat the wires
to a dangerous point if allowed to continue, give
opportupity for the wires to cool. Hence on crane
service, which is always intermittent, this point may
be used to advantage. One thing not to be lost sight
of, however, is that a machine rated at a certain
capacity inan atmosphere whose temperature is, say,
70° Fahrenheit, will not be good for that rating In a
hot engine room at a temperature of 120°.  The wire
loss, or C*R, always adds a certain amount to the
initial temperature. Hence the precept follows, either
choose a cool place for the generator, or install a
machine with a nominally large rating.

To give a general idea of the size of power equip-
ment for an averaze case, let it be assumed that we
are Lo operate a crane with a capacity of 20 touns, or
40,000 1bs., span of bridge 50 ft., length of run about
300 ft. This will require, for ordinary speeds of
operation, a zenerator of ahout 32 K. W. capacity,
the rating being for an intermittent load. The switch-
board for such isolated plants should be as compact
as possible and close by the generator. It earries the
usual instroment<, voltmeter, ammeter, main switeh,
fleld theostat, fuses. and ground detector lamps.
Marble or slate is of course the only suitable material
for the body of the board, and a very cheap and strong
one can be made from small squares of slate by
fastening same to two uprights of angle iron.

Turning now to the motor end of our line, it may
be well to introduce the subject by continuing our
supposed case of a 20 ton crane, and noting in what
proportions the power is distributed. Assuming the
crane under full load, to effect the several motions, it
will be necessary to supply about 25 11. P. to the hoist
motor, 3 H. P. to the trolley traverse, and 12 H. . to
the bridge traverse. ‘These figures are all in electrical
horse power delivered at the motor terminals, For
the particular type of crane under consideration, the
speeds would be about 12 ft. per minute hoist, 100 ft.
per minute trolley traverse, 225 ft. per minute bridge
traverse. These speeds are those usually specified
for standard service on a crane ol the size suggested.
The figure for the hoist speed is consistent with a
total efficlency of about 60 per cent. between the
suspended load and the terminals of the motor. It
takes a good crane and a good motor to realize this
figure, but actual test has shown that with the

machinery in normal condition and the hoisting chains
well slushed with grease, it can be attained. Return-
ing to the fizures for horse power given above, and
consldering the worst condition of operation as being
the simultaneous motion of hoist and bridge traverse

at fall load, we have a call for 254-12=37 H. P. Our
generator will deliver 32 K. W., or about 43 H. P.,
hence we have 6 H. P. to cover loss in the line, loss
in the magnetic brake solenoids, and spare power.

Reference has several times been made to the mag-
netic brake, and in this conpection it may bhe well to
state the principle of its working. In brief, the brake
consists of a cast iron drum keyed to some shaft of
the hoisting train, and upon the surfiuce of which is
gripped some form of friction strap. This normal
condition is maintained by the force of a weight or
spring when no current s passing, hence the load is
at rest. When it is desired to effect motion, the
strap is pulled free from the drom surface by a pair
of solenoids, whose exciting carrent is derive | from
the same source and allowed to flow through the
operation of the same mechanism as controls the
hoisting motor.

As the motor responds to the call for torsional effort,
the generator responds to a nearly proportional call
for current. Hence many generator requirements
pertain to the motor also. Crane motors ure usually
series woand, thus exerting a large starting torque
and giving an increased speed under light load, being
the precise effect required. They must be reversible,
and stand reversal at heavy load without sparking.
They are preferably slow speed, hence often of the
multipolar type. Slow speed not only makes possible
i more stable construction for the motor but makes
the details of crane mechanism more durable and
smooth of action. The writer ventures to state with
regard to the severity of service demanded of the
crane motor that it frequently exceeds that of the
strect car motor. Consider a crane in asteel foundry,
for instance. In handling the ladle of metal the heat
to which all the machinery is exposed is quite enough
sometimes to destroy a cheaply builtarmature. Then
when the molds are shaken out, clouds of dust,
smoke, and sand rise and settle on every available
ledge. Grease and oil are everywhere present, and
if not falling in the wrong place by accident the
operator is quite likely to put them there. And yet
under such conditions the erane motor is expected to
and does perform its work with unfailing prompti-
tude. To attain this end requires simply the very
best skill that the mechanic and the electrician know
how to put into its construction. The armature must
be iron clad, well ventilated, and run with a very low
factor of heat radiation. The insulation must be
mica throughout, and special care must be taken to
avoid grounds or short circuits which might occur
from bridging over by small metallic particles settling
from the dust-charged atmosphere. The fleid coils
must be protected as thoroughly as possible and must
be of such size wire as will keep the factor of heat
radiation low. Add to these considerations the fact
that architects usually cramp the head room above
the crane runway so that no spuce is left for the
motors, to say nothing of the crane machinery, and
the element of compactness enters into the design of
a machine already overburdened with limitations. It
is not the ¢ last straw " however, for the art has kept
pace with the requirement.

Turning now to the motor-controlling device we
meet another interesting feature of crane equipment,
a feature upon the successful operation of which the
close manipulation of the crane depends. The call



206
e
for good regulation in a travelling crane is more im-
perative than at first apparent to the uninitiated. In
swinging work upon the lathe centres, in erecting and
locating machinery, the motion required is but a frac-
tion of an inch. Even with a skilful operator this
means a device having a large number of points of
control. The requirement is met by the use of a con-
trolling rheostat, and by this we mean that we must
have a series of resistance coils so arranged as to be
cut out gradually from a maximum to zero, and so
proportioned as to heat radiating surface that we may
stop at any point and hold the current for an indef-
inite period without undue accumulation of heat.
Iron wire or ribbon is the most available material for
these resistances, and when so used should not be
proportioned to carry more current than enough
to heat to a dull red color. A rheostat is an unsatis-
fuctory device to discuss, for in its use we are con-
tinually rauning against the unpleasant fact that we
are frittering away power into heat at the rate of C°R
watts, The controller problem in the street car has
been met by the introduction of the series parallel
controller, and energy is wasted only in passing from
point to point, which is practically nothing. Only a
small number of points is possible even with the use
of two motors, but it is a suflicient subdivision for
street car work. On acrauve, not only do we have but
a single motor to work with, but our sunbdivisions
must be much finer in order to give a satisfactory gra-
dation of speed. The rheostat accomplishes our pur-
pose well, and, after all, does not waste a relatively
large amount of power. In closely watching the
operation of a crane, it will be noted that the time
spent on the intermediate rheostat points compared
with the time that the rheostat is cut out entirely is
small. In other words the crane is operated at full
speed the greater share of the time. The same ar-
gument would have held for the old street car rheo-
stat, but in that case the wasted power would have
had to be multiplied by a large number of units. So
the question settles itself into one of degree, until
somebody invents a device that will control perfectly,
without loss, on a direct current circuit.

The only considerable feature of equipment re-
maining to be considered is the line. A contin-
uous metallic cirenit must be had., and the only
primary question which arises is whether it is best
to ground one side of the circuit. The writer un-
derstands that the theory of the grounded circuit is
that all grounded wires are brought to the same
potential as the earth, and consequently cannot be
a source of danger or leakage through contact
with them. The principle involves the branding
of the non-grounded wire with a danger signal,
in fact, isolating it. This is usvally done on city
lighting circuits. In crane service the writer does
not believe it advisable. The constant care of the
machinery necessitating contact with the parts ren-
ders the risk of shock great, especially as it is im-
possible to Isolate any of the wires. The only effect
of & 220 volt current on a man would probably be the
sarprise it would give, but it might be suflicient to
throw him from the crane, in which case he might as
well be killed outrizht by a 2000 volt current. Hence
the writer believes that all parts carrying current
should be carefully insulated from the crane structure.
The main line conductors are strung close by one of
the craue runways, and the crane feeders take current
therefrom through a pair of sliding or rolling collect-
ors. These line conductors should be provided with
a spring tension or take-up at the ends to provide
for changes in length duoe to expansion and contrac-
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A series of wires strung across and inside of

tion.
the bridge to convey current to the trolley are sim-

ilarly provided. A main switch, which should be
double pole, is imperative as a part of the cage equip-
ment and should be at the most convenient location
for the operator. Fusible cut-outs or circuit break-
ers should protect each motor eircuit.  All concealed
wiring should be placed in covered conduits, but with
the cover readily removable. Complicated circuits
are a forbidden feature of the travelling crane. A
crane can be built so that a man of ordinary percep-
tion can attend to it, yet many a crane is built which
should be =old with an educated engincer as an at-
tachment, for he will be as greatly veeded for its
maintenance as a superiutendent is needed for a
power station.

In concluding these remarks on a particular form
of power equipment and transmission, comparison
with other methods would perhaps be in order. The
writer feels, however, that to draw conclusions from
u discussion of hydraulic, pneumatic or rope trans-
mission, would be to formulate a general statement
which would be of little specitic value. The fact is
that mechanical approval has been set upon the use
of the electric current for general crane service. In
large or special plants the writer believes hydraalic or
pnenmatic hoists may still have advantage for special
uses. The wisest engineer is he who does not ride
his hobby at the sacritice of his judzment and the
experience of others.

- e

AN INVENTION OF A JUNIOR.
A New Eleetric Hall Bond.

N. Nikoloff, a memberof the Junior class, has
just been granted. through the agency of Charles
. Burleigh of Woreester, a patent on an elec-
tric bond used in connecting the electrie ear
rails.  Mr. Nikoloff is a Bulgarian by birth, but
has been in this country for about eight years,
the last three of which have been spent at the
Institute.

The deviee of Mr. Nikoloff consists of two
concentric cylinders made of copper, about the
size of u spool of thread. ‘Through the inner
eylinder there is a hole just about the diameter
of that of the wire. Upon the outer eylinder is
a small flange. The space between the two
eylinders extends to about a quarter of an inch
of the bottom. The other part of the device
consists of a tubular steel ** key,” which really is
nothing more than a hollow cylinder slightly
rounded at the ends.  The outer diameter is a
small fraction of an inch greater than the inside
diameter of the outer concentrie eylinder. The
inside diameter of the *~key™ is a little less than
the outer diameter of the inner coneentrie eylin-
der. It is what would be called, technically
speaking, **a driving fit.” After the concen-
tric eircle has been placed in the hole drilled for
it in the rail the wire is placed in position and
the **key™ driven in. Fitting as tightly as it
does, the key forces the outer concentric eylin-
der against the rail and contracts the inner con-
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centrie eylinder against the wire.  The fitting is
so close that it amounts practically to a weld,
and not the slightest open space is revealed,
even under the microsope.  Under these condi-
tions the electric contact is the best possible, the
current passing through the bond in its journey
to the 'wire as easily as it does through the wire
itself.

Mr. Nikoloff has been at work on the hond
for some time, and made application for a
patent during the last part of December. Al
the work and experimental testing in connection
with the new bond was done by the inventor at
the Salisbury laboratories of the Institute.

The advantages claimed for the new hond are
that it is much easier to apply than some of the
other bonds; that it presents a greater surface
of contact, and therefore is a better conductor
between the copper wire and the rails: and that
the bond ean be manufactured for at least one-
third less than the bonds now generally em-
ploved. Mr. Nikoloff has shown his invention
to a number of railroad contractors, including
the Worcester Construction Company, and all
speak of it in the highest terms, and predict its
adoption in place of other bonds.  Several of
the companies that manufacture railway bonds,
including the Washburn & Moen Manufactur-
ing Company, are interested in the hond, and it
is certain that some one of them will nndertake
the manufacture in a short time.

-

THE TECH MEET.

To be held Mareh 19,

At present everything points to the suceess of
the meet to be held at the rink on Thursday,
March 19th. The entry blanks are out and the
open events advertised are 40 yd. dash. 1,000
vl run and 600 yd. run. The closed events
will be a 600 yd.. 1,000 yd. runs, high jump, and
pole vault.  All events are to be handicap con-
tests. A relay team race for the elass cham-
pionship will also be run by the four classes of
the Institute.

Many Tech men, besides a large number of
outsiders, are in training daily at the rink for
the coming meet. Handsome prizes will he
given for first and second places in all events,
and a large list of entries is anticipated. Fn-
tries elose with C. A. Harrington, W. P. 1., Mar.
7th.  The special attractions are to be of such a
nature as to be a powerful drawing card. A team
race has been arranged between Harvard College
and the Worcester Athletic Club. By the show-
ing made at the B. A. A. games Feb. 8th, these
teams stand as the two fastest in-door relay
teams in the country, and the race will be one
well worth seeing. It will be a battle of cham-

pions, and the outeome will be looked for with
interest.  The Woreester team has many staunch
backers among Woreester men, but at the same
time there is never a lack of good old Harvard
supporters in this city.  There will also be a
team race between Tech and Tufts.

The Tech management have been making
every effort to secure a race that would ereate an
amount of excitement not  exceeded hy that
aroused over the MeLaughlin-Delaney race of
last week.  This was a mateh half-mile race be-
tween J. J. MeLaughlin and H. L. Dadmun,
At first both parties seemed to favor the mateh,
and it looked as though the race would be ar-
ranged.  Later. however, MeLaughlin deelined
to run o half-mile mateh, but signified his willing-
ness to run a 1,000 yd. race.  Dadmun’s favor-
ite distance is 600 yds., and hence he did not
wish to inerease the distance from a half-mile to
1,000 vds.  Matters came to a standstill at this
point, and it looked as though the whole thing
would drop through. The Tech men, however,
kept at MeLaughlin, and he has agreed to recon-
sider his statement that he positively would not
run.  *cJimmie” is a true sportsman, willing to
help amatenr athleties along in every way, and
would be glad to do Teeh a service, henee he has
said that if he does not see his way clear to run
a mateh race, he will ran 1,000 yds. against 2 :30),
the time made by him in his race with Delaney
at the City Guards™ meet.

Whatever special events may be arranged will
be announced later, and even without any more
than those already secured, the meet is sure to
be one of interest and excitement.  The expense
will be heavy, but the managers have faith in the
publie and hope to come out ahead.

- -

BASE BALL.

Base ball practice has commenced in the eage
at Agricultural Hall, and from now until the
opening of the outdoor season, Capt. Zaeder
will keep the candidates busy hustling for their
l'l'nlwl'li\'v ;m:-ailiull.-a. Hard conseientious work
will surely make a winning team, and judging
from the present outlook, there is every reason
to suppose that such will be the case.

The list of eandidates for the team is not a
very long one, but it is expected that guality will
make up for the lack of quantity. The list is
as follows :

Pitehers : Saunders, "99, Shute, "99, Booth,
08, Merchant, "97.

Catcher:  Fisher, "6,

Infielders:  Smith, "99, Clark, "99, Saunders,
09, Fish, 97, Zaeder, "96, Cullen, '96, Knowles,

06,
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Outfielders:  Chamberlain, 99, Glazier, 99,
Trail, 99, Shute. 99, Ferry, "8, Booth, "08,
Walsh, '97, Goodrieh, 96, Harris, 96, Bunker,
.

Most of the freshmen candidates eame to the
Tech well recommended.  Saunders has quite a
reputation as a pitcher, and is also an experi-
enced infielder,  Smith has played first base on
the team of the Kansas City Athletie Club, and
is said to be a very strong batter. Shute and
Trail have played on their preparatory school
teams, and they are expected to make very
strong bids for their positions. The older men
are well known in the Institute, most of them
having played on the first or second teams.

Manager Merchant has arranged the following
schedule :

April 11.—Holy Cross at H. (. Grounds.

April 183, —Boston University at Oval.

April 25.—Wesleyan at Middletown,

May 2.—Harvard 2nd at Cambridge.

May 16.—Harvard 2nd at Worcester.

May 23.—0Open.

May 30.—Open.

June 6.—Boston College at Oval.

As the schedule consists almost wholly of
home games, the finanecial success of the team
depends upon the cp-operation and support of
the students.

After the regular schedule is completed, the
team will take a trip in Maine, playing Bates,
Bowdoin, Colby and one or two other teams.
The nine will probably leave on Monday and
return on the following Saturday. This little
trip onght to serve as something to be looked
forward to with anticipation by the players. It
should make the candidates work harder for
their positions, and perhaps it may cause a few
sleepers to wake up and try for the team.

— e -

COMMUNICATION.

To the Editor of the W P I: —

For delay in responding to your kind letter 1
plead the excuse, so common, that I am pressed
for time. About twenty hours of class-room
work per week, and that in new surroundings,
to say nothing of the demands on one’s atten-
tion made by the investigations of the X
rays,” really leave comparatively little time for
outside matters. [ presume the coils in your
laboratories have been busy, as elsewhere, in
producing the interesting vibrations. Unfortu-
nately our Crooke’s tubes were not in good con-
dition; but, after trying two or three incan-
descent lamps, we found one of these that gave
the desired effect, and have used it with success
in taking a few plates; and from the Worces-

has used

I see that Prof. Phelon
that method of producing the rays.
The Rose Polytechnie student,
Waorcester friend. does not toil up a steep and
slippery hill in going to his recitation and lee-
ture rooms, for Terre Haute, despite its name,

ter papers

unlike his

is in a flat country. It is almost depressingly
flat indeed, and T would gladly elimh a consid-
erable hill were it amid so beautiful natural sur-
roundings as your Institute in Worcester.

Outwardly there is no resemblance between
the Rose Polytechnic and the Worcester Poly-
technie Institutes, but when one looks beneath
the exterior he quickly finds points of similarity
in methods and arrangements.  In faet in the
entrance hall of our main building one’s first
glance is directed to a ease of models plainly la-
belled, ** made by the Stadents of the Worcester
Polytechnic Institute.”  The hour plan also in
its fullness resembles yours, and especially in
the practice, which fills up the half days for the
suecessive classes.

You may be interested to know of the ar-
rangement of thesis time here.  About five or
six weeks are devoted to that work, and in solid
chunks as it were, a whole week or more at a
time being given execlusively to that by the
senjors.  Thus the first week was in February,
one week will be taken at the close of this term,
and two weeks together next term, with the
Easter recess in addition.  This plan has much
in its favor in that it concentrates thought and
labor while the student is engaged on his work,
and that it leaves him free to attend strietly to
the class work at other times. For general
physies the fairly generous time of six hours per
week for laboratory work is given the senior
class; but you will hardly be interested to have
me write a catalogue.  The printed publication
is available,

While methods and announcement differ,
however, in some degree, the aims and purposes
of the Rose Polytechnic are identical with those
of the Woreester Polytechnie, and the comment
is not out of place in this connection that these
two institutions are peeuliarly fortunate in
having both enjoyed the influence and personal-
ity of President Thompson, who came from
Worcester to Rose, and of Dr. Mendenhall, your
President, who was formerly the President of
Rose. And I have the frequent pleasure of
hearing from people here in Terre Haute expres-
sions of the sineerest respect and admiration for
both these men.

With pleasantest recollections of the Worces-
ter Polytechnic Institute and best wishes for its
prosperity, I am very truly yours,

Arravr KENDRICK.

Rose Polytechnic Institute, Feb. 25th, 1896.
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SENIOR NEWS.

A class meeting was held recently, at which
R. S. Riley. P. E. Barbour and F. W. Gay were
appointed a committee to bring in a list of com-
mittees for Commencement.  The results of
their deliberations, which were approved by the
class at a subsequent meeting, are as follows :—
Committee on Graduoation: E. E. Brown. W.
M. Fuller, H. M. Warren: Committee on Class
Day : J. B. Mayo, F. D. Crawshaw, C. R. Har-
ris: Committee on Reception: W. H. Cunning-
ham, F. W. Parks. (. S. Gibbs: Committee on
Banquet: Horace Carpenter, C. F. Leonard. P.
<. Barbour.

The work on the elass book is being pushed
with vigor. Photographers C. F. Vaughn and
(. R. Harris are having splendid snceess, and as
a result the hook will contain from twe to three
times as many views as any previous elass pro-
duction.  The half-tone work will probably be
done in Philadelphia, and the printing in this city.

CURRENT TOPICS CLUB.

The third successful meeting of the Cuorrent
Topices Club was held on Thursday evening, Fel.
27th.  The topic discussed was *+The Invasion
of the Transvaal.”

The discussion was opened by Ernest Mos-
man, "97, who read a paper on the ** Geograph-
ical Situation of the Transvaal and its System of
Government.”  The history of the country was
also deseribed at some length.  The second pa-
per was read by Almon L. Fales, 98, and it
dealt with the ** Present Condition of Life in the
Transvaal,” and also with the great mineral re-
sources of the country.  The eyanide process for
obtaining gold was  explained in this paper.
Harry E. Wheeler, 07, gave an account of the
South African Company, or Chartered Company
as it is ealled, and of Dr. Jameson's  raid.
Thomas M. Molloy, '97, spoke hriefly on the
sentiment of England and Germany as to the
result.

After disposing of these general topies the
meeting was thrown open to the members and
the question, as to whether or not Dr. Jameson
was justified in his raid, was considered.  Prof.
Coombs, and a majority of those present, took
part.

— -

GENERAL LECTURE.

The General Lecture for Wednesday, Feh. 26,
was given by Professor Charles F. Maberry.
of the Case School of Applied Seience, Cleve-
land, Ohio, the subject being. Petroleum Oils
and their Produets.  An attempt was made to
have the lecture illustrated: but the result was
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far from satisfactory. in fact was a decided
hindrance to the lecturer. Prof. Maberry gave
a lengthy account of the history of petroleum
in Ameriea, deseribing the wells and the geolog-
ieal structures of the oil regions both of the
Unitedd States and of Canada. The discussions
of the different limestones and oil formations
was made quite clear to the chemists, but was
far beyond the chemistry of the ordinary me-
chanie or eivil.

-

ATHLETIC ASSOCIATION MEETING.

The meeting called for February 7th had to
adjourn for lack of a quornm, but was finally
held in the chapel on February 12th, after Dr.
Ciunnison's lecture.

The meeting was ealled to order by Vice-
President Lundgren.  The eleetion of a football
manager, resulted in J. E. Brown, "7, receiving
thirty-five votes, and C. C. Chalfant, "97, thirty-

four. H. E. Scott was chosen director, from
N,
TECHNICALITIES.

W. IL. Stone, 97, has decided to leave the
Institute.

Frank W. Smith. 97, has left Tech. The
jovial voice of ¢ Skipper” Smith is greatly
missed.

It is reported that a Sophomore is so faseinated
with mechanical drawing that he recently made
ap four hours’ time on a classmate’s board.

Dr. Mendenhall lectured before the Society of
Arts at M. L. T. Thursday evening, Feb. 27th,
His subjeet was, ** The Northeastern and Alas-
kan Boundary Disputes with England.”

“1 wonder why in time they don’t set that
clock right?” remarked one Freshman to the
other during  the mechanies lecture.  ** They
probably will,—in time,” said the other.

There seems to be an epidemic of misplaced
eyebrow, on the upper lip, going the rounds of
the Tech,—the boys all say it's ** eatching,”
too,—wonder what it catches?

Mr. Ralph R. Knowles, 95, slipped and
severely sprained his ankle while descending the
hill one afternoon last week. He is pluckily
attending recitations with the aid of a erutch
and a eane.,

s The Gorernor's back again,” he casually re-
marked. <*What's that?” shricked his chum.
I meant the governor of the engine,” was the
reply. **Oh!™ he muttered, as the perspira-
tion streamed from his face, * 1 thought you
meant mine.”

The numerous friends of Mr. Guy Stevens,
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the presiding genius of the stock-room at the

Salisbury Labs., will be sorry to hear that he is
to sever his connection with the Institute. He
will aceept a more remunerative position with a
prominent manufacturing concern of this eity.

On Valentine's day a well known Senior re-
ceived an elaborate Valentine. The side of the
card. which was about 6x4, was decorated with
neat little bows of ribbon. ahout every color of
the rainbow being represented.  Opposite each
was an endearing little couplet which must have
been very solacing to the recipient.

Prof. Phelon recently gave a very interesting
and [lluﬁl‘llv]t‘ lecture to the Seniors on the
+ X Rays.” The history of the Crooke tube and
a brief account of its phenomena prefaced the
main point of the lecture. Lantern views of
the apparatus used at Tech for the experi-
ments, and pictures of the negatives obtained
were explained in detail.

COLLEGE NOTES.

Harvard will hold a bieyele meet in May.

The financial responsibility of Indiana [Uni-
versity is borne by the faculty.

Not quite half of the Representatives in Con-
gress are college graduates.

Cornell is to have a new veterinary building
which will cost £150,000,

At Pennsylvania there is a balance of $15,000
for next year's football eleven.

One-fourth the whole number of students at
the University of Berlin are Americans.

The girls at Cornell are now permitted instruc-
tion in fencing.

One-sixteenth of the college students in this
country are studying for the ministry.

A bieyele company which will be drilled in
cavalry movements is to be formed at Cornell,

The end of the football season at the Univer-
sity of Minnesota left a eash balance of $4000.

Holy Cross has been admitted to the Inter-
collegiate Athletic Association.

The Trustees of Worcester Academy have
recently voted to purchase land and erect a new
building for the department of science of that
institution.

Boston University has made a rule that those
students who are unwilling to give up tobacco
while in the University Bmhlm-r may withdraw,
and their tuition will be refunded.

The students of the Law Department at
Pennsylvania have begun the publication of a

paper ecalled the American Low Register and
Review.

_American Telegraph and Telephone Co.,

Yale has bought the College Street Church in
New Haven. The property will be used for the
musical department and will probably be re-
modelled.

ALUMNI NOTES.

*79. C. D. Parker recently set up a 100-
horse power Crossley gas engine for the Morgan
Spring Co. at Barber's Crossing.  He is making
a specialty of gas engines, with headquarters in
Worcester.

*81. A. B. Slater. Jr., of the Providence
Gaslight Co., is secretary and treasurer of the
American Gaslight Association.  This assoeia-

tion represents five hundred million dollars of
invested (-:tpilal

'88. Geo. E. Camp is with Standard Harrow
Co., Utica, N. Y-

R. Eugene Eldridge is Instructor Manual
Training. Publie Schools, San Francisco, Cal.

John M. Goodell is Civil and Sanitary Engi-
neer, Brooklyn., New York.

Chas. L. Griflin, 38 Tyler Street, Springfield,
Mass.

Joseph H. Jenkins, with General Electrie Co.,
Schenectady, N. Y.

Parmalee J. Mc¢Fadden is with A. C. McClurg
& Co.. Pablishers, Chicago.

John M. Schofield is a Diamond Broker, 376
Washington Street, Boston, Mass.,

Carl B. Smith is Assistant Chief Draughtsman
Boston & Maine R. R.. Boston.

89, Albert P. Allen is Distriet Inspector
Boston,
Mass.

Harry V. Baldwin is Editor Providence, R. 1.
Sunday Telegram.

Myron J. Bigelow is Chief Draughtsman, Geo.
Draper & Sons, Hopedale, Mass.

Frank H. Brophy is Electrician, Boston Elec-
tric Light Co.

Jas. W. Mills is
Steel Co., 1.

Edwin (i, Penniman is Supt. Construetion for
Wm. F. Dearborn & Sons, Worcester.

Willis 8. Putnam, 36 Castle St., Worcester.

Frank L. Sessions is Chief Draughtsman, Fort
Wayvne Electric Corporation.

Robert W. Smyth is Inspector, Fort Wayne
Electrie Corporation.

*90. Herbert E. Austin, Prof.
and Natural Science, State Normal School,
timore, Md.

Harry P. Croshy is Ass’t Engineer, General
Electrie Co., Lynn, Mass.

Joseph H. Devlin is in Dept. Structural De-
sign, Maryland Steel Co.

Ass’t Sup’t Granite City

Chemistry
Bal-
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Frank A. Gardner is Principal Manual Train-
ing Dept., Polytechnic High School, San Fran-
cisco, Cal.

Warren E. Mumford is Chemist, Granite City
Steel Co.., Tl

Geo. W. Perry is Mechanical Engineer with
Washburn & Moen, Waukegan, 111

Albert .J. Reinbold is with Elgin American
(ias Co.. Elgin, Ill.

Arthur P. Smith is Assistant Engineer, R. F.
Hawkins Iron Works, Springfield, Mass.

Chas. F. Treadway is New England Agent for
Nicola Brothers, Pittsburg, Pa.

*91. Wm. H. Baird is Head Chemist, Nor-
folk Beet Sugar Co., Nebraska.

Fred A. Bigelow is partner Boller & Bigelow,
New York.

Geo. W. Booth is with Metropolitan Water
Board, Clinton, Mass.

Chas. H. Dunbar is Manager Elgin American
Gas Co., Elgin, IlL

Norman V. Fitts is Manager Illus. Dept.,
Denver Times and Republican.

Howard B. Foster is with Merrill Stevens En-
gine Co., Jacksonville, Fla.

Sumner A. Kinsley is studying Art in Paris.

Edwin S. Phelps is Ass’t to Town Engineer,
Brookline, Mass.

Arthur L. Rice is post graduate student at
Cornell Univ,

Chas. H. Stearns is a student at Teachers’
College, New York, N. Y.

Edwin A. Taylor is Civil Engineer, U. 8.
Hotel, Boston, Mass.

Herbert A. Warren is Engineer Vermont Con-
struetion Co,, St. Albans, Vt.

'95. Alba H. Warren is Professor of Math-

ematics and Physies, and Director of Athleties,
at the Wahan School, Waban, Mass.

- — - —

“ Did you ever,” said the fair young thing,
As they gazed at the starlit heavens;
“Did you ever stand on a rocky bluffz "— You're
right,”
Said he, ** I have stood on a pair of sevens.”
— Bowdoin Orient.

Let dogs delight to bark and bite,
Thus doth the adage run;
But I delight a dog to bite,

When placed inside a bun.
— Yale Record.

The new woman could find a place
Quite quick at Tech, tis said,
Because, of course, she'd naturally

Be zood at cutting thread (s).
E. R. J., "99.

They make at Tecnh peculiar things

Of many different kinds.

Both inthe shop and out of it

They make the things called ** Grinds.”
I think it strange, exceeding strange,
As o'er my fancy steals

The idea that both Kinds of ** Grinds™

Seem well equipped with  Wheels.”
—E. R. J., 9.

A TRIGONOMETRICAL IDYLL.

A gay and giddy Poly Tech

The coppers had hauled in.

« He's been a-stealing signs,” they said,
“The judge shall know his sin.”

«« Explain,”—judge cried,—then Tech replied
(To save himself from fine),
1 couldn’t use the tangent,

8o I had to take the si(g)ne.”
—E. R. J., "99.

—— - = -

HURRAH FOR THE GLEE CLUB!

College life should be most pleasant,—
And it lasts but four short years,—
But by taking no enjoyment

All the pleasure disappears.

Happiness is what we live for,

And without it,—oh how drear,—

If we find it at our college

She will be to us most dear.

True it is that we must hustle,

For our Tech life is not play,

But a bit of social pleasure

Will a loss of time repay.

Thus the athlete, in his training,

And the player on his team,

Gains by taking his diversion,
Strange though this to some does seem;
And a glee club, if conducted

In a strong and business way,

Would receive a hearty welcome,

And what's more, would come to stay.
T,
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PIANOS

ORGANS, MUSICAL MERCHANDISE AND
SHEET MUSIC IN GREAT VARIETY.

zs of the day just half
equally eheap.

All popular sheet music and son
price. Banjo and Guitar strings

454 Main Street.

THE HORAGE PARTRIDGE GO,

335 Washington Street,
BOSTOII.

Athletic Supplies of every Description.

Outfitters to W, P. 1. Football Team,
SEASON OF ’9a.

All orders will have our most eareful and prompt alten-
tion. Send for our illustrated catalogue.
and

Solicitor of PHTEH?S

LOAN & TRUST BUILDING,
WASHINGTON, D.

A. I. GARDNER,
Attorney-at-Law,

C.

w P L

STOP AT THE COMMONWEALTH HOTEL,
Waoreester, Mass, F. G. MArpEN & Co., Proprietors,

Two Minutes from Union Depot.  Rates, $2.00 and $2.50 per day.

Billinrd Room. Steam Heat, Electrie Light. Sample Rooms. Baths,

C. W. CLAFLIN & CO.,

DEALERS IN ALL KINDS OF

Anthraette and Bitummons Coal,

Also, all kinds of Wood and Kindlings.

No, 375 Main Street and at Yards, Shrewsbury

Offices,
sStreet and Union Street, cor. Central.

TELEFPHONE, No. 617-3.

BICYCILLES.

Call and see them and see for yourself if they are
not the best. Prices to suit all.
REITAIRING AND LETTING.
WM. KRAFVE, Agent,

NEW RELIABLE HOUSE, - - 212 MAIN STREET,

KYES & WOODBURY,

ARTISTS AND ENGRAVERS,

84 PARK AVENUE,

WORCESTER, MASS.

WESBY’S BINDERY

Does every description of rebinding
and repairing at reasonable prices.

Office, 387 Main Street,
WORCESTER, MASS.

WORCESTER ELECTROTYPE

—_— AN —

Photo. Engraving Co.,

10 BARTON PLACE,
WORCESTER, MASS,

ALSQ NICKEL PLATERS.

GO TO . . .

EASTON’S,

COR. MAIN AND PLEASANT STREETS,

for your

STATIONERY.
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THE WARE-PRATT (0.
CLOTHIERS, TAILORS,

Hatters and Furnishers,

408-410-412 MAIN ST.,
WORCESTER, MASS.

H. F. A. LANGE

<>Floral Decorator<
294 Main St., Worcester.
Keeps constantly in Stock

FANCY ROSES AND FINEST ASSORTMENT
OF CUT FLOWERS,

Mass,

Which he will arrange in Desigos of any Kind

Decorating Parlors and Halls a Specialty.

THE SCIENTIFIG AMERIGAN.

THE MOST IMPORTANT
Engineering Works, Mechanisms and Manufactures

are represented and deseribed in the

SCIENTIFIC AMERICAN.

The Scientific American should have a place in
all professions.

Try it.

BEMIS & CO.,
BOOTS, SHOES AND RUBBERS,

All the Latest Novelties in
FOOTWEAR.

421 and 423 MAIN STREET,
WORCESTER.

Weekly, $3.00 a year.

I)

C. C LOWELL

cessor to J, Co WHITE,)

, "

i

HEADQUARTERS FOR

Mathematical © Instruments
And ARTIST MATERIALS

ALS(, FULL LINE OF

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

BARTON PLACE,

WORCESTER.

%eﬁﬁ){/l%

FINE JOB PRINTING

PRINTERS OF ILLUSTRATED Ew:m} DESCRIPTION
MATTER

L. W. PENNINGTON,

Designer, Manufacturing Jeweler, and
DIAMOND SETTER.
Badges and Emblems Made to Order.

Gilding, Acid Coloring and Oxidizing, Repairing, Etc.
Old Gold and Silver Purchased.

|397 MAIN STREET, WORCESTER, MASS.

WM. S. SMITH & CO,,

DEALERS IN

Hardware and
Building Materials,

Carpenters’ and Machinists’ Tools,
ALSO DRAWING INSTRUMENTS,

171 Main St., Worcester, Mass.

THIS SPACE TO LET.
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FRED. W, WELLINGTON & CO.,|*==*

Wholesale and Retail Dealers in

T I
Lo A T LARGEST STOCK AND LOWEST PRICES

Established. 1839.

GEXERAL OFFICE.

Branch Office, 600 MAIN STREET. 446 Main St., Worcester.
COsE  POCKELS, Awents for the Celebrated A. C. Fairbanks. L. B. Gat-
INORWICH, COININ. comb, Luscomb & Stewart Banjos, Washburn, Vega,
R¥ETAIL YARD Bruno & Stratton Guitars, Washburn, Vega, Stratton,

&e., &e., Mandolins. )
Sﬂ[l“l]]l‘lﬂgﬂ, [}[]I‘. Hﬁl]][ﬂ[lllﬂ SI WUTBBS‘EP. Mass All goods are fully wuarranted and exchanged if not

s | satisfactory.

——HIRE YOUR——

HACEK S .A.l\TD TEAMS
HARRING—TON 81: BRO.’"&,

A. . BRAGG,
TEMPERANCE DRINKS,

CIGARS AND TOBACCO,
822 Main Street, -

- Worcester, Mass.

THIS SPACE TO LET.

C. A. ADAMS,

HTTRTCH AV [E—

ORDER SLATE,

15 Pleasant Street.




1 3 - WW. W. LEWIS,
‘ : Suemsor to Lewis & Emerson.
Wholesale and Betnil STATIONER, BLANK BOOK AND PAPER Dealer.- . All kinds of PRINTING, BLANK
BOOKS made to order, also complete line of TEACHERS' and SCHOOL SUPPLIES.
No; 505 MAIN STREET, WORCESTER, MASS. TELEPHONE 278-4.
DRAWING PAPHR IN SHEETS AND ROLLS

GLUBE HALL BILLIARDS, = ™ "N'i'f'ﬁ,'%'i;ﬂ";"."f;‘i.'m trom et

l..I Light, roorny and eonvenient. EIGI—!T Billiaard aand Pool Tables.

Richmond Straight Cut No. 1 Cigarettes.

CIGARETTE SMOKERS, who ar¢ willing to pay a little. more than

the pricecharged for the ordinary trade Cigarcites, will find THIS BRAND
\ superior to all others.
These cigarettes are made from the brighest, most delicately flavored
- and highest cost Geld Lenf zrown in Virginia. This is the Old and
- Original Brand of Straight Cut Cigarcites, and was brought ont
by us io the year 1875.

BEWARE OF IMITATIONS, and observe that the firmm
name as below is on every package.

ALLEN & GINTER,

- THE AMERICAN TOBACCO COMPANY,
Successor, Manufacturer, RICHMOND, vmemxn.

BAY ST ATE HOUSE.| Parexr mnsmlt STAND.

Figd

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

First-Class Basis

In every particular. Passenger Eleyator, Well-Fur-
nished Rooms apd all beated by Steam.

FRANK P.. DOUGLASS,

Proprietor.

Send for Hlustrated Clreunlar,

~=FOR THE—

JOHEIN A. SINOW,

s Prepared 1o do all kinds of

OFFICE, LIBR.IBYNI:R SITTING ROOM.
ARTISTS, ARCHITECTS, DRAUGHTSMEN AND SCHOOLS.

5 e
TAND SHOE REPAIRING |
Wil WGE AL, |2
326 MAIN STREET, 4
Opposite Mechanics Hlll. _up b flight of Stairs, [Z
| 9
LADIES' and Gt&lTs' SEWED WORK a Speeialty.
Béck ond Fewnt Btaya.mid Lo 1188 WASHBURN MACHINE SHOP,
“DISCOUNT TO TECHSI™ = -  WOBOESTER, MASS. M. P. HIGGINS, Superinténdent:

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

CAN FIND IT AT

T. P. WEITE’'S
Ten Pin, Billiard and Pool Room,
87 Pearl Street, Worcester, Mass, Hours for Ladies; 9 A. M, to 4 P, M.
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EDWARDB CLAPP

- 368 MA!N STREET

PAY .STATE Dl(T(LES

WEIGHT 19 TO 22 LBS

oo oy PRIGE a:toooo - LR
. THE RAMSDELL & RAWSON CO =

s 24 PLEASANT STREET. = =~ = " &

L. W. RAWSON Mgr. (W. P ogg.” 4

' DRESS SUITS

| Cut to Order : |
| FOR THE MAOHIN E SHOP. |

TOM WALTERS, . g

I'm: l"mtmsnms oy S
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