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I' Say, Algy, dea' boy, d' you
" Weally no; do tell"

know why so many IIa'va'd men go into politics?"

" They'r all fond of red tape, doncher know."
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JACKSON & CO.

Hatters and Purriers...
Sole Agents in Boston for the celebrated...

& CO.'S NEW YORK HATS.
Also, a full line of our own styles.

Canes, Silk Umbrellas,
... and Opera Hats.

126 TREMONT STREET, Opposite

WILLIAM H. HOLLOWAY.

Park Street Church,

BOSTON.

OAK GROVE CREAMERY COMPANY,
DAIRY LUNCH ROOM,

445 BOYLSTON STREET, COR. BERKELEY, opp. Y. M. C. A. Building,
X'Wbere can be had Sandwiches of all kinds, Soups, Tea, Coffee, and regular Dairy Lunch.

EVERYTIXNG FIRST CLASS.

Pure, Fresh-churned Butter, in Quarter-pound Prints, 5 and io Pound Boxes. Pure, Fresh
Milk and Cream, delivered in Glass Jars. Fresh-laid Eggs. Pure, Full Cream Cheese,

American (plain), Sage, Neufchatel and Edam. All kinds of Fruit Ices.

NE:LSON

Standard

Clothing Co.

LARGEST
MANUFACTURERS OF CLOTHING
IN AMERICA.

We sell direct to the consumer at from

25 to 40 per cent less than the reg-

ular retailers.

395 WASHINGTON STREET,

BOSTON.

DISCOUNT TO MEMBERS OF THE CO-OPERATIVE SOCIETY.

L. DMARTIN.

HIBBlfllD & illIBON
(INCORPORATED)

Tailors,
MUSIC HALL PLACE,

Telephone 579. Off WINTER. STREET,

BOSTON.

DRESS SUITS, SILK LINED, TO ORDER, $45.
Dress Suits to let.

DUNLAP
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BOAS, the Tailor,

244 Massachusetts Ave.

FINE CUSTOM TAILORING.

Repairing in all its branches neatly and promptly attended
to. Special prices to Tech Students.

ESTABLISHED 1843.

'* STUDENTS,"

INCORPORATED IS95.

ATTENTION!

Largest Stock and Lowest
Prices on

MATHEMATICAL 1 NSTRUMENTS
and Drawing Materials of all kinds.
Picture Framing a Specialty.

FROST & ADANIS COMPANY,
Importers and Wholesale Dealers,

"Special Rates to Colleges."
Newv Illustrated Catalog ue Free.

Stirring
IN FINE

MEDI

Yll'~~~~~~~~~~~~~~~~~I 

STUPEN

37 Cornhill, Boston.

Bargains
AND
AND CLOTHING.

BECAUSE wve have been able to purchase
for spot cash a large lot of the most desir-
able and seasonable fabrics from over-
stocked mills at a great reduction in price.

BECAUSE of our superior manufacturing
f facilities, we have been able to work these
fabrics into clothing, in large lots, at a
great saving in cost.

DOUS PRICE-CUTTING
That has no parallel in the history of the
clothing trade of New England.

Young Men's Suits and Overcoats
That fairly bristle with style, and fully equal

to custom-made suits or overcoats.

$6.00, $7.50, $8.50, and Up to $1o.50.
All the newest fabrics, including the latest BLUE xWIDE WVALE

SERGE in Suits. Uniforms to order. We guarantee the lowest
prices.

SPITZ BROS. & MORK,
67 & g9 Summer

One Minute's Walk from Washington St.
Sign of the Illuminated Clock.

Street,

BOWLING
ALLEYS IN

The Allen Gymnasium.
Entrance: 22 Garrison Street.

Six finely equipped modern alleys, offering an excel-
lent opportunity to Tech. men for team bowling, or by
the string. A string or two before dinner gives
relief from mental work, leaving the brain clearer for
evening study, and wvill be found a good digester.

M. E. ALLEN.

SPECIAL NO FICE.

Pressin,
Repairing and
Cleaning.

Special prices to
Students.

Also a full line of Fall and
Winter Samples on hand.

Note the Address:

H. R. DOBSON,
514 COLUMBUS AVE., BOSTON.

Columbia Tailoring Rooms,
I. SIIEINWALD, Manager.

Ladies' and Gents' Fine Tailoring.

Dress Suits To Let.

Fancy Dyeing and
Cleansing.

Goods called for and
delivered free.

597' TREMONT ST., BOSTON.

ALBERT BENARI, Tobacconist,
33 TREMONT STREET, BOSTON, MASS.

Agent for the Bohemian Mixture.

FINE LINE OF FRENCHt BRIAR PIPES
ALWAYS ON HAND.

S. SI/KONS.
We carry Shoes made by all the leading
manufacturers. Lowest Prices. Repair-
ing neatly done.

46 Charles St,

I
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DR. EDWARD J. PALMER,

DENTIST,

120 Tremont Street, Boston.
Opposite Park St., Subway.

PANELLA & CORREALE,
Shoernmakers Shoes Shirned.

Price List foi Repairs: Gents, taps, handsewed, $t.oo;
taps, nailed, 75c.; heels, 20c.

469 Columbus Ave.

CALL AND SEE US
FOR YO UR,

FURNISHINGS.
Newest Styles. Lowest Prices.

AT. COHEN,
329 Columbus Avenue, near Dartmouth Street.

Agency for Cambridge Laundry.

Laundry called for and delivered.

Shoes
ALL THE POPULAR
FOR YOUNG MEN IN

SHAPES

Black,
'ran and
IPatent

OVERSHOES

Leather.

OF ALL KINDS.

Prices Reasonable.

Discount to Students of Technology.

T. E. Moseley & Co.,

469 WASHINGTON STREET.

CARL J. HORNER,
The .'

Photographer
I I Winter Street, Boston.

Elevator to Studio.

Highest Grade Work
at Moderate Prices.

Special Rates to

Tech Students.

Senior Class Photographer to Wellesley College;
Tufts College; Boston University; Andover Seminary;
Mass. College of Pharmacy; Boston Dental College;
Boston English High School; and many other schools
and Colleges.

r

The
Bacon
Shoe

Style, usefulness and durability-the
three are combined In one in the Patent
Leather Bacon Shoe on Bull Dog
last. And, too. the Patent Leather

Won't Crack.
We prove this fact in the only honest way-a new pair

if it does. A printed guarantee goes with every pair we
sell. Economical students can save money by buying the
"Bacon Shoe."

F. V. Chipman & Co., $A
290 Washington St. 

83 Bedford St.
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fassaeussetts Cafe.
ORDER COOKING AT ALL HOURS.

Fige lige of Qor9feetiogery.
Pjlampde9 Fruit-Flavored lee Qream.

Fruit of all kiids.
Choice Line of Cigars.

Open from 7 A. M. till I2 P. M.

C. MUGAR & COMPANY,
No. 587 flfassaebusetts fiuer)ue, eor. 5hawrnut.

A. S. ADAMS,
Maker of the Official

7N. I . T. PION.

No. 8 WINTER ST., BOSTON.

The only Jeweler in the M. I. T. Co-Op. Catalogue.

Members wearing this Pin will be allowed 10 per cent discount on all purchases.

STUDENTS' SUPPLIES.
Writing Paper and Envelopes wvith TECH. Monogram

and Imprint.

PERIODICALS AND MAGAZINES.
LAUNDRY AGENCY. Superior 'quality' of Work.

call for and deliver goods.
We

SOUTHVWELL'S,
Corner Dartmouth Street and Columbus Avenue.

St. Botolph Hall,
38 ST. BOTOLPH STREET.

This Cafe has been enlarged, and now offers First-class
Hotel Dining accomnnodations to its patrons.

Weekly Board . . . . $6.oo.
21 Meals Ticket . . . $7.oo.

For other arrangements see....

M. DWYER.

The...

ouli. 0ital
fotfii-n

HOilSe -
WASHINGTON and BOYLSTON STREETS.

0 0 

OVERCOATS, SUITS,

TROUSERS ......

FURNISHING GOODS, HATS and CAPS.

* 0 0

Largest Assortments at Lowemt
Prices ....

syMNs1~J UW Ph) sical Training.
Keep in condition by using our

Gymnnasium.

BOStOq YOUilg iei's hluisliaq Hssocia1ion,
Boylston and Berkeley Streets.

Ternis for Non-Resident Students, $8.oo00 for College Year.
FULL TERMS, $zo.oo per year. Including all other privi-

leges of the Association.
MEDICAL SUPERVISION.

Fine Apparatus; ConvenientLockers; Frequent ClaIses; Free Instruction; Showver,
Sponge, Spray, and Steam Baths; Running Track (raised corners). Open 9 A. M. to lo
P. M. Massage Department (services reasonable).

ROBERT J. ROBERTS, Sr., Director.
GEO. L. MEYLAN, M.D., Mledical anmd Physical Director.

N. E. SANIDERS, A.B., Assistant Physical Director.
GEORGE W. MEHA]FEY, General Secretary.

i
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Shirts to Measure
Our Specialty.

ALWAYS ON HAND:

DRESS SHIRTS, COLLARS and
CUFFS.

Newest Effects in

Neckwear, Gloves,
Hosiery, Pajamas.

SPECIAL LINES OF

Z*- M. i. T. Dlscount---- Underwear, Golf Hose, Umbrellas
and Mackintoshes.

THE LARGEST ASSORTMENT OF FOREIGN WOOLLENS SHOWN IN BOSTON
CO.Or'RATIVS.

Vi
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THE TECH
Pablhshed(l every Thursday, during the college year, by students

of the Massachusetts Institute of Technpology.

MORGAN BARNEY, iqoo, Editor in Chief.
STANLEY G. 1. FITCH, i9goo, Assistant Editor in Chief.

PAUL RAYMOND BROOKS, 19igoo, Secretary.
CLARENCE RENSHAWV, '99.

GUY PRENTISS BURCII, '99.
BERTRAM WV. B. GREENE, 9oo0.

PHILIP COOMBS PEARSON, 'ol.
1. R. ADAMS, '02.

ELLIS FULLER LAWVRENCE, 'oi, 
P. Y. DUNWOODY, 'oi, I Art Editor.,.
E. TOWNSEND HOWES, 'oi, J

EDWAIRD It. COOKE, 1901, Business Manager.
THEODORE WV. BRIGIIAM, 19goo, Assistant Business Manager.

A. E. LOMBARD, 1902, Assistant Business Manager.

OFFICE nOURS:
Editor in Chief, Saturday, 12-1 P.M.
Business Ilanager, Saturday, 12=1 P.M.

For the benefit of students TIlE TE CHI will be pleased to answer
all questions and obtain all possible information pertaining to any
department of the College.

Contributions are requested from all undergraduates, alumni, and
offcers of instruction. No anonymous manuscript can be accepted.

Subscription, $z.50 per year, in advance. Single copies, io cts. each.

Frank Wood, Printer, 352 Washington Street, Boston.

Entered in Post Office, Boston, Mass., as Second Class Matter.

:'-~' ~ * C - HILE TiE TECH
has been read
more widely and
vwith more thean
usual interest this

-~9r ,, ]% %' year by the un-
dergraduates at
Technology, the
number of candi-

i t 'At "dates for the edi-
I Y$ .... :' torial staff has

been small.
The Sophomor-e Class has at present but one
man in training for the literary work that de-

volves on I90I when, as Juniors, they assume
the responsibility of editing THE TECH.
There are men in.the class perfectly capable
of doing the work, if they would sacrifice the
small amount of time required. It is the
unanimous opinion of all past editors that the
practical experience gained, both from a lit-
erary and a business standpoint, combined
with the pleasant associations resulting from
membership on the board, more than makes
up for the necessary outlay of time. The
Editor in Chief will be glad to meet any stu-
dents who desire to try for the board, and will
give them all the assistance in his power.

HE whole outlook for track
athletics is encouraging,
although the Institute is
singularly deficient this
year in men for the pole

( orvault and shot put. In
other events there is a
fairly good s h o w i n g.
The B. A. A. meet comes
off on December I 4 th, and
it is to be hoped that Tech-

nology will be represented by capable conm-
petitors. On December I7th the M. I. T.
Athletic Association holds its annual winter
meet in the gymnasium, and everyone should
do his utmost to make this event a success
from an athletic as well as a financial stand-
point. Those who are hesitating about enter-
ing the events of these meets should remem-
ber that it is the practice gained in these
intermediate meets that will count later, and
that failure now is not a sure sign of a failure
to carry off honors at Worcester in the
spring.

I
I

I
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of the Advisory Council on
Athletics is to be held to-

' Be night at the Technology

X . ~ Club. This Council, organ-
"~.-_ ' ized last February, super-

vises athletics at Technology and controls our
athletic policy. Last year much was accom-
plished in the introduction of business methods
into the affairs of the Athletic Association.
Other measures have done much to establish
our athletics on a firmer basis. This year
the Advisory Council should be able not only
to carry on the work of last year, but to ex-
tend its sphere of usefulness. Moreover, as
an additional inducement to bring out the
men, two individual excellency cups have
recently been offered, and the points won on
the I7th will help to determine their owner-
ship at the close of the year.

T, THE first number of the

new graduate publica-
tion, The Technology Re-
view, goes to press this
week. A general de-
scription of the magazine

appeared in THE TECH, Number 4, of this
year; but we are now able to give more in
detail the contents of that part of the Reviewzv
which relates to undergraduate life at the
Institute. This department is conducted by
the editors of THE TECH. The first issue
will contain a brief account of the work and
progress of each society at Technology, an
account of the 'varsity Football team's sea-
son, the Cane Rush, the Fall Handicap Meet,
on Holmes' Field, and a few comments on
various subjects affecting more or less directly
the social life here. In short, this department
will offer a brief r-sunM of the news published
in THE TECH; and, it is hoped, present to
our Alumni a comprehensive view of the dif-
ferent forces at work in our student life.

Architectural Engineering.

THE present tendency toward the concen-
tration of business in large cities, and the
consequent demand for increased floor area
in the business houses, have resulted in the
development, during the last ten or fifteen
years, of a new type of architectural con-
struction.

The introduction of rolled beams of wrought
iron and steel, the rapidly decreasing expense
of these materials and their ready adaptation to
the needs of the architect, have made this new
construction possible. The heavy building
with solid masonry walls and piers, which was
formerly the only prevailing type, reached its
practical limit of height before it was a dozen
stories from the ground; but with the lighter
materials steel and terra cotta-the architect
is enabled to carry his structure fifteen, twenty,
or even thirty stories into the air. With this
construction, many new and difficult problems
present themselves, which require for their
solution both the training of the engineer and
the experience of the architect.

To meet these requirements the Institute
has taken steps that will result next term in a
new course in Architectural Engineering,
offered as an option in the course in Architec-
ture.

This option begins with the second term of
the third year. In place of Academic Design
and some of the purely artistic courses, others
have been substituted leading to the study of
Architectural Engineering. Lectures and
problems on the principles of Applied Me-
chanics, and lectures in the Theory of Struc-
tures, including loads and reactions, shears
and moments, proportioning of beams, col-
umns, and tension pieces, the computation of
plate and box girders, wooden and steel roof
trusses, steel framing, wind bracing, fire
proofing, foundations, arches, etc., give the
student the necessary preparation for practical
problems in Structural Design, which will
form the important feature of the course. In

'rHE `rRCH80
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the fourth year some time is given to labora-
tory tests on the strength of building materials.

The course as arranged at present is for
undergraduates, but it is hoped that graduate
students who have completed the regular
course in Architecture will find in the Engi-
neering Option an attractive field for work.

Celtic Wit.

PAT met Mike on the street the other day,
and immediately Pat cried out, "Pfwhy,
Moike! Pfwhat in ther name uv hivin hez
happund to yer faice?"

"Aw!" said Mike, "'twuz a quare thing.
Yer see, I wint to ther widdin of Miss Van-
dergilt and ther Juke uv Borrermore ther
other day. Oi wuzn't invoited, but Oi
pfwalked roight in aft' set mesilf down noice
an aizy-loike in wan o' thim fitherbid peyews.
All to wonst, a man who wuz a-showin' off
his big biled shirt, comes up to me an' sez,,
'Pfwhat biznis hev yez ter come in here?
Oi answers bowldly, ' Oi'm in the arkertek-
chural biznis.' 'Leave the buildin'!' cries
he. ' Oi wuzn't er goin' to take it,' sez Oi.
Thin he gits mad an' cries, ' Get out, you
loafer!' An thin 'twuz Oi that got riled, an'
Oi up and Oi yells, ' Who ther divil are yez,
anyphway?' ' Oi om ther bist mon !' sez he,
jumpin' forninst me, an', begorrar, he wuzz."

" LYTULS.

Freshman Themes.
THE PHILOSOPHY OF A ROPE.

T is both instructive and amusing to watch
the passage of people under a rope stretched

some six and a half feet above the sidewalk.
First, perhaps, comes a man six feet tall. He
bends his head cautiously as he goes under
the rope, although he could not possibly have
struck it. Next, a lady with an enormous
hat gracefully bends her feathered burden as
she passes under the rope, which, at most,
might have come about five inches from the
topmost feather, Then a fellow, possibly
five feet in height, carefully stoops to avoid

the obstruction a foot above his head. Does
not all this show the tendency of humanity to
imagine itself much greater than it is?

WV. A. D., '02.

ONE OF ADMIRAL DEWVEY 'S TRAITS.

NE of Admiral Dewey's leading traits is
a strong aversion to anyone who comes

up to him introducing himself as an old
acquaintance. This trait was well shown one
day on board the Olympia in Manila Bay.
A man came up to Dewey, who was standing
on deck, and said: "I bet you don't remem-
ber me, George." Admiral Dewey replied
only, "You win," and walked away.

A. E. L., '02.

Book Review.
Matler, EnZergy, Force, and Work. By

Silas W. Holman. Macmillan Company, 66
5th Avenue, New York. Price, $2.00.

In the preface Professor Holman says:
"Engineers and members of the other tech-
nical professions will find here, it is hoped,
an aid to clearer thinking in their practical
dealing with the subjects treated. Now, as
never before, correct views of energy, force
and work are essential in these professions,
through the progress of the application of
science to the industrial arts."

Institute men, without exception, will find
in this book a valuable addition and supple-
ment to the instruction obtained in the lecture
room. Besides the presentation of the funda-
mental physical concepts, the vortex-atom
and other theories are dealt with, without go-
ing into their abstruse mathematical side, so
clearly and concisely that they should be
appreciated by everyone.

With a regret born from a long experience,
but with a feeling of regard akin to love for
the ancient and historical associations of
Technology, we beg leave to record the offi-
cial inauguration of winter with the laying of
our too familiar board steps at Rogers Build-
ing on Thursday last.
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Mr. E. Townsend Howes, 'oi (Yale '98),
formerly on the Y ale Record, has been elected
an art editor of THE TECH.

All desiring to enter the first tournament of
the Chess Club should leave their names in
Box 73, Cage, as soon as possible.

Professor Gill, as an expert on explosive
gases, testified before the court in the Sub-
way Gas Explosion Case, on Thursday.

Thursday, December Ist, was the date of
the first concert of the season by the musical
clubs. It was given at Milton, Mass., and
went off quite well.

Mr. Charles H. L. N. Bernard, of the
Institute, is giving a series of readings in
French of " Cyrano de Bergerac," with com-
ments and explanations in English.

Next Wednesday evening Mr. Hayes, of
the N. E. Tel. & Tel. Co., will speak to the
Electrical Engineering Society on " Tele-
phony on Shipboard and Elsewhere."

Reserved seats are now to be had in
Rogers' corridor, in exchange for the old
advance tickets, for the Home concert of
next Thursday, in aid of the I9o00 Class debt.

There will be a meeting of the Andover
Club, Friday noon, Dec. 9, i898. All men
who have ever attended Phillips-Andover
should watch for the notice in Rogers cor-
ridor.

The next issue will contain a half-tone pic-
ture of the 'varsity Football team for i898,
together with a review of the past season, and
a statement of the finances of the Football
Association.

Professor Bartlett is a candidate for the
Boston School Committee. It is hoped that
the voters of the " Hub" sufficiently realize
the necessity of keeping this board of educa-
tional advisors out of politics, so that Pro-
fessor Bartlett may be successful.

At a meeting of the Directors of the Co-
operative Society, S. C. Sears,'oo, was elected
Secretary, M. Davenport having resigned.
As a result of a very successful year, $6oo
was appropriated for scholarships, making a
total of $4,960.50 expended to help needy
and deserving students.

At a meeting of " Die Gesellschaft," on
Thursday, Dec. I, Miss MacLeod gave a
short talk on the German literature of the Era
of the Reformation. This was followed by a
series of views illustrating the history of the
literature down to that time. The views were
explained and discussed by Professor Vogel.

Mr. Guy P. Burch, '99, has been suffering
from an attack of appendicitis since Dec. 5.
While not yet out of danger, his condition is
considered very encouraging. Mr. B. W. B.
Greene, i900oo, who has not been at the Insti-
tute since the beginning of the term, left St.
Margaret's Hospital last week. THE TECH
Board is seriously crippled by the absence of
both Mr. Burch and Mr. Greene, and we
look forward with pleasure to the tinme
when we shall have them with us again in
the positions which they filled so ably.

Two public drills will probably be held
before the final competitive drill. They will
take place some time after the mid-year exam-
inations, and an effort will be made to intro-
duce voluntary Indian club exercises and
Rifle calisthenics as special features. The
final drill will be a competitive drill between
the different companies. The major of the
battalion will not be appointed, in all prob-
ability, before February or March. The cap
adopted for the battalion is the regulation
infantry cap, having M. I. T. in black letters
on the front.

I

I

TI-10 r]E) I88



THE TECH. 89
At the meeting of the Sophomore Class to-

morrow an amendment to the Constitution
relating to the Executive Committee will be
considered, and some action will be taken in
regard to the rushing in Rogers' corridor on
the morning of the Freshman election, in
order that two members of the class may be
released from probation.

Monday evening the Glee, Banjo and Man-
dolin Clubs went to Salem and gave a con-
cert at the armory of the Second Corps
Cadets. It was a very enjoyable affair, quite
a crowd turned out, and the clubs did some
good work. After the concert the Cadets
had arranged a dance for those present, which
lasted till midnight. Many of the men went
in on the late train, but a number remained
all night, and all emphatically declared it a
success.

The American Protective Tariff League of-
fers to the undergraduate students of senior
classes in the colleges and universities in the
United States a series of prizes for essays.
The subject of the first essay is: "The Amer-
ican Merchant Marine: Its Restoration by
Means of Discriminating Duties." Competing
essays should not exceed six thousand words,
and should be signed by some other than the
writer's name. Essays must be forwarded to
The American Protective Tariff League, No.
I35 West Twenty-third Street, New York City,
on or before April I, i899. The manuscript
of each contestant must be accompanied by
the full name and address of the writer, to-
gether with certificate of standing, signed by
some officer of the college or university to
which he belongs. Manuscripts must be type-
written. The awards will be made as follows:
For best essay, $I5o; for second best essay,
$Ioo; for third best essay, $5 o .

Mr. Boos, Director of the M. I. T. Gym-
nasium, is to take charge of the new men's
department to be opened at the Allen Gym-
nasium on January Ist. Those wishing to
avail themselves of the advantages and priv-

ileges of this Gymnasium should consult the
prospectus for particulars. This prospectus
will be ready about the last of next week and
may be obtained from Mr. Boos. The gym-
nasium work is to be done in the evening, a
fact which should appeal to many mnen who
are, owing to the demands of business, pre-
vented firom taking any regular exercise
during the day.

Technology Calendar.
December S.-Meeting '99 Executive Board, i P. P.

Meeting of the Yacht Club, 22 Rogers, 4.15 P. AM.
Decemzber 9.-Meeting of the Andover Club, I I Rogers,

I P Ai, Meeting oftheY. M. C. A., ii Rogers, 4. 10OP. iM.
Meeting Sophomore Class in Iluntington Hall, at x P. iM.

December IO.-I9oT Football team wvill have their pic-
tures taken at I P. i.

December I4.-Meeting L'Avenir, I.I5 P. A1., 26 Walker.
Home Concert the Musical Clubs in IHuntington Hall.

The Diesel Motor.

THE latest and, at least so far, the most
efficient type of prime mover has recently
been brought to the public attention in the
shape of the Diesel motor. As much interest
has been shown by Institute students in the
motor exhibited at the Mechanics' Fair, a
short history and description of it will be
given, which may possibly make its opera-
tion clearer to some.

Mr. Rudolph Diesel, the inventor, had been
a pupil of Zeuner, and was consulting engi-
neer for a largeGerman company. His chief
interest had always lain in thermodynamics,
and, especially, in the devising of an engine
which would, at least, approximate the Carnot
cycle. To this end his experiments were
made at first on different types of gas engines;
and, in his search for a gas whose change of
state under pressure and temperature changes
was small, he at last hit upon air. By ex-
periment he proved, what he knew from
theory, that air can be used not only as the
necessary adjunct of fuel, but as a vehicle for

11' - 0"'rZ C14 89
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the conveying of the heat developed, and its
transformation into work. The better cycle
for this purpose he found to be a three-phase
cycle composed of an isothermal and two
adiabatics; one adiabatic compression taking
the place of the isothermal and adiabatic
compressions in Carnot's cycle. He worked
out very thoroughly and most ingeniously the
mechanical constructions and details of the
motor, obtained the backing of capital from
the great Krupp, and, from that time, it might
not be extravagant to say, dates an epoch in
engineering history.

The action of the engine is as follows. As
the motor which the students are familiar
with is a vertical type, much like a marine
engine, the action will be described for this
type. The cycle is a four stroke, or two-
revolution cycle. On the first down stroke
atmospheric air is drawn in. The return
stroke compresses this to about thirty-five
atmospheres, or five hundred and twenty
pounds. During the first six per cent of the
second down stroke oil is injected by excess
pressure of air, obtained by a small air pump
on the motor. This burns, on account of the
high temperature of the compressed air, and
expands during the rest of the stroke. The
next up stroke exhausts the spent gases.

The cards taken on the main cylinder and
on the air pump show deviations from the
theoretical isothermal and adiabatic lines
due to the presence of water jackets on both
cylinders.

A few details of running and construction
follow. There are three cylinders -main, air
pump, and oil pump, all single acting. The
air pump and oil pump are driven from the
main piston rod through links and levers.
When the oil has been injected the remaining
air in the air-pump stroke is forced through
a by-pass into an auxiliary air tank, which is
thus kept at from forty-eight to fifty atmos-
pheres. The use of this tank in starting the
engine will appear later. The amount of oil
injected by the air pump is controlled by a

wedge moved by the governor, which wedge
adjusts a by-pass valve, so that on light loads
nearly all the oil is pumped back into the
tank from which it came. The fuel valve and
the two air valves are operated by cams and
levers.

To start the engine the oil pump is first
given a few strokes by hand until the oil ducts
and clearances are full, the passage to the fuel
valve having first been closed, this is then
opened again. A lever shifts the exhaust
valve cam along on the shaft, so that a special
starting cam comes into play which is auto-
matically thrown out when the engine starts.
The fly wheel is then turned till just on the
dead point; the valve to the auxiliary air
pump is opened, and a shifting of the fly
wheel a little further forward by the turning
lever allows the engine to start immediately,
taking a full air charge from the auxiliary air
pump on part of the first down stroke, ex-
panding, exhausting on the up stroke, and
then taking up the regular cycle as before de-
scribed when the starting cam is thrown out
of gear. To stop the engine the oil pump is
disconnected and the air tank valve closed.

The engine as shown at the Fair had the
disadvantage of extreme weight, about five
hundred pounds per horse power, and a some-
what complicated mechanism. This engine
was built by the Maschinenbau Actien Gesell-
schaft, of Nuremberg, and is one of the first
ones built, so that many changes will be made
in the machines built on this side in the di-
rection of greater simplicity and reduced
weight.

When these changes are made, and the ma-
chine put on the American market, it is very
safe to say that it will supplant in a multitude
of services the steam and gas engines now
used, as it requires almost no attention while
running, gives the same power at from one
third to one eighth the cost of running a gas
engine, and for the lowest powers has a
slightly better economy than the best triple
expansion iooo horse power steam engine.

U
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'74. Mr. Herbert Barrows, I., has moved
from Cedar Grove, Cal., to Reading, Mass.

'74. Mr. F. H. Jackson, III., has opened
an office as mining and hydraulic engineer,
at I05 South Broadway, Los Angeles, Cal.

'76. Mr. Alfred E. Hunt, III., is Captain
of Light Artillery, Battery B, Pennsylvania
Volunteers.

'77. Mr. G. W. Fabens, I., has been pro-
moted, and now fills the position of train
master of the C. B. & Q, R. R., at Ottumwa,
Iowa.

'8ix. Mr. F. D. Chase, III., has moved
from Versailles, Pa., to 4 Peter Parley Street,
Jamaica Plain.

'8i. Mr. N. W. Shed, V., has the chair
of assistant professor of Metallurgy, in the
State College of Pennsylvania.

'86. Mr. J. F. Seavey, II., now represents
the Webb Granite and Construction Co., of
Worcester, Mass., in Boston.

'88. Mr. W. H. Gerrish, II., has a position
as mechanical draughtsman in the Ordnance
Department of the United States Army.

'97. Luzerne Cowles, I , is studying
abroad. At present he is in Geneva, Switz-
erland.

'98. - Mr. G. A. Hutchinson, II., is with
the Boston & Montana Copper & Silver Min-
ing Co., at Milwaukee, Wis.

'98. Edwin S. Dodge, IV., has been
admitted to the Beaux Arts, in Paris, to study
architecture. This honor is given only after
a most searching examination to the first fifty
out of a list of from four hundred to five hun-
dred applicants, including representatives of
all nations of the world.

The Gun Club held their regular weekly
shoot at Wellington on Saturday.

It is probable that another Tech.-Amherst
meet will be held in the spring, if a satisfac-
tory arrangement can be made with Amherst.
A movement is on foot to introduce a bicycle
race in this meet.

D. M. Pray, '99, took third place in the
Cross-country Run, held on Saturday under
the auspices of the B. A. A. The course was
about four and three fourths miles, and was
made in excellent time by the first three men.

It is definitely announced by Dartmouth's
leading athletic supervisors that she will
withdraw from the tricollegiate league. The
question is being reconsidered at this time,
not because of Dartmouth's claim to superi-
ority, as she admits Williams was nearly her
equal in football this year, but because so
little interest is felt in the league that athlet-
ics are not supported by the students. This
vear the Football team lost several hundred
dollars, due to difficulty experienced by the
managers in getting subscriptions from the
college.

_________ THE GIRLS ARE FOND OF THESE.''

I TECH. EMBLEMS.
) l~ ::;f J Greatest variety.

Lowest prices.

_ _ BENT & BUSH,
I 387 WASHINGTON ST., BOSTON.
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IT'r is with the deepest regret that the Lounger has
recently heard of a somewhat general misunderstand-
ing as regards which member of the department of
Mechanical Drawing he referred to in his remarks
upon the cane rush last week. It is on this account
that the Lounger deems it necessary to state, for the
immediate information of the friends of Professor
F--nc-, that he was not the gentleman to whom the
Lounger had reference. Moreover, it is stated on
good authority that the said Professor holds himself in
readiness at any time to prove an alibi to all interested
parties.

S . . . . .

Once more, for the th time, THE TECH imitates
the noble example of history, and "repeats itself" by
publishing in another place that startling announce-
ment in regard to the winter apparel of Rogers steps,
which annually appears in its columns. While the
Lounger cannot help admiring the true spirit of con-
servatism thus shown by his firiend, the Editor in
Chief, in these days of radical changes, this feeling
is greatly outweighed by his sense of wounded vanity
and personal insult in thus having forced upon him
the fact that his fast-(leparting youth has filched an-
other year, and the (lark and dreary days of winter
are again at hand. Another ycar (should his studi-
ous efforts again fail to impress an unappreciative and
relentless Faculty) the Lounger promises to take
active steps in due season to prevent the occurrence
of this evil.

It is with deep regret that the Lounger feels called
upon to note the methods used by the Debating
Society to attract new members to join its ranks.
The particular incident in question is the poster
recently displayed in the corridor, showing a youth
and maiden linked in tender embrace, the same bear-
ing an urgent invitation to join the said society. As

the Lounger has yet to hear of this institution becom-
ing co-educational, he feels forced to regard the
attractions so delicately hinted as a plain case of
obtaining members under false pretences. On the
other hand, however, should the allegation prove true,
the society is none the less reprehensible, and a thor-
ough investigation by the Y. M. C. A. should be
undertaken at once.

During the past week the Lounger has received a
large number of communications in regard to a certain
photograph which appeared in the advertisement of a
well-known photographer in the last issue. The pic-
ture in question shows a young lady in very becoming
costume, and immediately beneath it the photographer
announces that he is "Senior Class photographer to
Wellesley College." The Lounger has never been
sufficiently fortunate to witness a gymnastic exhibition
at the college referred to, but from hearsay he would
judge that even at such times the costume worn is
rather more complete than the one shown; therefore he
must reply to his numerous correspondents that the
connection between picture and statement is as much a
mystery to him as to them. He is particularly gratified,
however, to find that the advertising columns are so
well read.

The Lounger is extremely sorry to note on the part
of his friends, the Sophomores, a certain disposition to
follow the advice of the poet who said:-

"Throw Physic(s) to the dogs,
I'll none of it."

Now entirely aside from all motives relating to the
prevention of cruelty to animals and humanitarian
sympathy for the dogs (or as J. K. Jerome would put
it, "To say nothing of the dog"), the Lounger feels
called upon to say a word in time which he hopes may
save nine, or even ten. The gentlemen mentioned
above, it would seem, have already in the short interval
of time since the beginning of the term been sufficiently
active in several directions to secure a reputation,
which, to say the least, is capable of improvement, and
now that the Cane Rush has been gracefully disposed
of, the Lounger begs to hint that some little quieting
down would not be altogether inconsistent with Sopho-
moric dignity and importance.

SHE.-" What kind of a man is he?"
HE.-" He is a D. F.'
SHE.-" What fraternity is that?"
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I RICHMOND
i STRAIGHT CUT

t f NA S if

I los
_ IN TIN BOXES i

i are more desirable than ever -
the new tin box prevents their
breaking and is convenient to I carry in any pocket. 

For Sale Everywhere.
me - _

TEACHERS WANTED.
Union Teachers' Agencies

of America.
REV. L. D. BASS, D.D., Manager.

Pittsburg, Pa., Toronto, Can., New Orleans, La., New
York, N. Y., Washington, D. C., San Francisco, Cal.,
Chicago, Ill., St Louis, Mo., and Denver, Colorado.

There are thousands of positions to be filled soon. We
had over 8,ooo vacancies during the past season. Un-
qualified facilities for placing teachers in every part of the
U. S. and Canada One fee registers in 9 offices.

ADDRESS ALL A'PLICATI01NS TO:

L7qS H I N GTO N, D. C,

Eastern

Teachers
Agency.

E. F. FOSTER, MANAGER.

50 BROMFIELD S rREET,

BOSTOP

TELEPHONE,

J, MASS.

BOSTON 775-2.

Il.

Bureau of Civil Service Instruction,
123 Fifth Street, N. E.,

WASHINGTON, D. C.

We aid those who want government positions. 65,o000oo
places under Civil Service rules. 8,oco yearly appoint-
ments. War creates a demand for 7,00ooo employes within

TELEPHONF, 101 BACK BAY.

The Thorndike Florists.
Florists and Decorators.

Table Decorations a Specialty.

230 BOVLSTON STREET.

A

I
Quickly secured. OUR FEE DUE WHEN PATENT
OBTAINED. Send model, sketch or photo. with
description for free report as to patentability. 18-PAGE
HAND-BOOK FREE. Contains references and full
infnrmation. WRITE FOR COPY OF OUR SPECIAL
OFFER. Itis the mostliberal proposition ever made by
a patent attorney, and EVERY INVENTOR SHOULD

READ IT before applying for patent. Address:

H. B.WILLSON & CO.
PATENT LAWYERS,

LeDroltBldg., WASHINGTON. D. C.

vii
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VAUGHN'S POPULAR CANDY STORE,

29 Tremont Street, opp. Museums

Fine IHome.made Candies a specialty. Popular prices.

Hair Dressing Parlor...

HOTEL OXFORD.

F. A. HOWES.

FR. BUFRLEN,

Book and Pamphlet Binder,

Edition and College Work 50 Ac Street, Boston.
a Specialty.

Oak Hall Clothing Co.,
95 to 105 Washington St.,

BOSTON, MASS.

Custom Suits . . .

Overcoats, latest styles

Dress Suits . . .

Dress Suits, silk lined

. . . $20.00

. . 15.00

. . 25.00

* . . 30.00

Mackintoshes, $5.oo and upwards.

Every Mackintosh we sell we guarantee to be
waterproof; will give you a new one if not satisfac-
tory, or your money refunded.

C. F. HOVEY & CO.,
FULL LINES OF

Gentlemen's Furnishing Goods.
Fine Custom-Made Shirts

a Specialty.

No. 33 Summer St., and 42

BOSTON.

CHARLES

Avon St.,

H. HITCHCOCK,

Apothecary,

No. 1 50 HUNTINGTON AVENUE,

Corner West Newton Street,

BOSTON, MASS.
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TURNER,

252 Boylston St.

DISCOUNTS TO TECH. STU DENTS

Winter Opening.

HALL & HANCOCK,
Novelties in

~$Soft
Hats...

Canes, Umbrellas,
Hat Cases and Gloves.

407 WASHINGTON STREET.

MEMBERS OF THE CO-OP.

1851.,. THE ... 1898

PH(ENIX MUTUAL

LIFE INSURANCE COMPANY

Of Hartford, Conn.

Issues an Endowment Policy
to either men or women, which
(besides giving
options)

Five other

GUARANTEES when the In-
sured is Fifty Years Old to pay
$I,5oo IN CASH for EVERY
$i,ooo of Insurance in force.

Sample policies, rates, and other information will
be given on application at the Home Office.

JONATHAN B. BUNCE, President.

JOHN M. HOLCOMBE, Vice-President.

Students Will Find
SUJPERIOR

Drafting Instruments,
Drawing and Blue Process Papers,
Scales, Triangles,
T Squares, Colors,

Curves,
etc.,

AT THE MANUFACTURERS.

Wadsworth, Howlarid & Co.,
INCORPORATED,

218 CLARENDON STREET.

Main Office: 82 & 84 Washington St., Boston.

Factories: Malden, Mass.

CHARLES H. LAWRENCE, Secretary.

__
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New Tech Pin.
146 Tremont Street, Boston.

Delicios HENRY GUILD & SON
-- r~~~~ _ ~~~~~~Have the best Tech Pin yet for 75 cents; also a combi-

Bon-Bons and Chocolates. nation of gold and silver for $.oo, and Solid Gold at
$2.50. For sale at the Institute and

433 Washington St., Boston;

WRICHT &^ DITSON, ~flWRIG HT & DITSON. All Goods Required by
FINE AINLETIG GOODS.

EvicERY REQUISITE FOR Students at
FOOT BALL, BASKET BALL,
HOCKEY, PHOTOGRAPHY, ' h7 H N 7
SKATING, andthe GYMNASIUM. * 71HL A In

A~~~~~ ML vgame,/A nvetebSr L,
TETHER BALL Anew gameinventedbyMr.Leh 214 CLARENDON STREET.mann, of Oxford College, England.

Catalogues, Samples, etc., sent Postpaid to any Address.
Mail OrdeTs given prompt and careful attention.

Drawing Instruments and Materials, etc.
WRIGHE T &c DITSON, Fountain Pens, Text. Books.

344 Washington Street, - BOSTON, MASS.

Priest s GEO. H. GREENWOOD,
· D N I N C R007VIS' 9-II Boylston Street.

No. 102 Dartmouth Street.
Fine Briar and

Full Ticket, 21 Meals.. .. ... $4.Meerschaum Pipes,
Breakfast and Dinner, I4 Meals . .. 3.oo and
Breakfast, 7 Meals . . .. 50 Smokers Articles.
Mid-day Dinner, 7 Meals . . . . 1.oo0
Dinner, 7 Meals . .. . . . . . . . . I.50

THE BRUNSWICK,
BOSTON.

Boylston and Clarendon Streets,
(Adjolning Copley Square)

Near the Museum of Fine Arts,
New PublcIv Library, New Old
South Church, and opposite

Trinity (Phillips Brooks')
Church,and Instiltute

of Technology.

KEPT ON BOTH AMERICAN AND
EUROPEAN PLANS.

BARNES & DUNKLEE, Proprietors
II. u. BARNES, Xanager.
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M, I· -" COEO. L. CRIFFIN & SON, ,
gm Next door to Macullar, Parker & Co. 404 Washington Street, Boston. X

Correct Styles in Gentlemen's Hats. ?

The Dartmouth Laundry
SEND US A" : ~POSTAL CARD.

WORK CALLED FOR
AND DELIVERED.

GEO. M. CARRUTHE

SATISFACTION
CUARANTEED

STUDENTS' WORK A SPECIAO~ yo DISCOUNT TO MEMBER....CO-OPERATIVE SOCIETY.

721 Tremont Street.
DQ A ,v.s+ TWO DOORS FROM CONCORD SQ.
.., r r& f I &

Week commencing December 12, 1898.

Boston Theatre. - Miss Edna Wallace
Hopper, Thomas Q Seabrooke, and Walter Jones
in the Extravaganza, "Yankee Doodle Dandy,"
are a combination which is rare, and promises to be
rich. The book is by Hugh Morton and music
by Gustave Kerker.

Castle ASquare Theatre.-Monday, Dec.
I -, will give the "first nighter" a chance to see an-
other new play, as "Col. George of Mt. Vernon"
will be produced for the first time on any stage.
The author is Mr. Augustus Thomas.

loiois Street Theatre.-Next week the
popular Nat Goodwin and Miss Maxine Elliot ap-
pear in "Nathan Hale." Mr. Goodwin and Miss
Elliot are so well known that no comment is
necessary.

Tremont Theatre.--Miss Blanch Walsh
and Mr. Melbourne Macdowell commence a two
weeks' engagement. "La Tosca" will be presented
on the nights of Dec. I2 and I6, and matinee the
14th. Cleopatra" on nights of Dec. 13, 14, 15,
17, and matinee the 17tllh.

Park TTheatre. -Henry E. Dixey is scoring
a great success in the role of a typical circus clown
in the Parisian vaudeville, "Hotel Topsy Turvy."
Davxid Lythgoe and Alice Athernone assist greatly
in the merriment of the piece.

Boston Museum.--Mr. William Gillette
has another laurel in the success of "Because She
Loved Him So." The New York engagements of
the company have been cancelled in order to ex-
tend the engagement here. The play is clean,
bright, and amusing.

ROOMS AND BOARD.

71 Maple Street. Mt. Neponset, tHyde Park, one Suite of
Rooms on lower floor. One single room on second floor.

0ISCOUNTof OES 3 STO -DODEFR,
10% ENTLEEN'3 I M PO PRTED

GIVUEN T1 AND DOMESTIC -
TECH. 5udeqts. - - :r 

.~. ~P8,1C6 UJI tUJ X _.
bALAyE. ^\w! 4.00 To 9.00 14. SCHOOLST ANo

iFLLANODWINT 6- .R 78. BOSTON ST. BosToN.i
LMA~ ~ ~ __ . dEinglisb factor~ at Uong BucCsby

=3~~ o~~rear QuSby. NortanptonsJire. rland.
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union GRmnasiuim
48 BOYLSTON ST. (near Tremont).

PRACTICAL.

Complete
Modern
Apparatus.

Popular
Classes.

Terms,
$5 and $8

per Year.

POPULAR.

Extra
Large

L ockers.

Competent
Instructors,

No Extra
Charge

for Instruction

*- BOSTON YOUNG MEN'S CHRISTIAN UNION.
WM. H. BALDWIN, Pres. GEORGE PEIRCE, Sec'y

Always Reliable

HORACE PARTRIDGE & CO.,

Athletic Outfitters.
Our goods are calculated to afford the utmost com-

fort and pleasure in every line of recreation.

Football. Baseball. Tennis.

Sweaters, Jersey s, Skating Outfits, and everything for
health and sport. Prices special to TEcll STUDENTS.

HORACE PARTRIDGE & CO.,
55 and 57 Hanover Street, - Boston, Mass.

W. PRESTON HEALE,
36I A Columbus Ave.,

4. _Jeweler.
Watches Repaired.

Buy your Waterman of

II 1I1)

EA GRILL.
The first place
which lives in

of
the

the kind in America.
Sea.

Oysters and I.obsters.

Cooked and served as they never
Hotel or Restaurant in Boston.

were in

2 I6 BOYLSTON ST., running through to 54 PARK

O'BRIEN BROS. X Proprietors.

S

C. M. LEWIS, '99,
Complete line always on hand.

Fish, Clams,

Only that

SQ.

XI!
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O STUDENTS: Are you fully aware that
furnish your rooms from

you can

HOUGHTON & DUTTON'S
For less money than from any other house in Boston ?
We give you below a very few hints; run them down
and convince yourselves of the truthfulness of our claim.

FURNITURE.
White Enameled Beds, Brass Trimmings, etc.
Mattresses in great variety
All-Feather Pillows . .

Bed Springs . . . . .
Chamber Suites, various wvoods and styles
Chiffonniers . .

Rockers, plush and rattan, every style
Lounges and Couches, every style . . .
Chiffonnier Beds, with mattresses and springs,

RUGS.
$2.75 to $17.98

1.50 " IS.9S
·(7 " 5.00

],25 " 6.9S
9 .9S upward.
3.97 " I9.9S
1.47 " 19.9S
4.9 S upward.

14.98 "

Afg

Wo

Fin

CARPET SIZES.

than Smyrna, 6 x 9 feet
.... ~~~7, > x I °o 2".-2' X 1 01'2"

9 X 12 

)01ol Smyrna, 6 X 9 
7 z2 X I O 
9 X 1 2

e Axuminster, 4,2 x 6, " .
9 6 6 6 6 X 9" "4 7) x ,o " .

7 "SX Io- 4 ,
" " 9 x 12

* $5 4S
7.9S

· X. I o.9S
9.4S

· . . .20.9 S

7.4S
. 14.78

. . 24.48
· . . 26.9S

STUDENT LAMPS.-The nickel-plated " PERFECTION," the best and most popular Lamp for study or reading, $2.78
DECORATED CHINA CUSPIDORS . . . . . . . . . . . . . . 39 cents to $4.98

UPHOLSTERY. 
THIS you will find an admirably equipped and conducted department. CURTAINS andi

DRAPERIES of all kinds, SOFA PILLOWS, etc., always at BOTTOM PRICES.

SPECIAL ORDERS executed by skillful workmen, measurements and estimates being
made FREE OF CHARGE on orders either large or small.

THE

1e*urj
PIANOS

E. 0. SABINE.
F. l il er Ladies'and Gents'Dining Room

21 MEAL TICKET, 85.00O.

Nos. 202 and 204 Dartmouth Street.

Are built for buyers who consider quality more than price.

RII7:rNO$S I:OF: FIR:=NT.

Warerooms, 88 BOYLSTON STREET,
B. BERNSTEIN,

Hairdressing Room,
President,

T. E. TALLMADGE, '98.
rice Pres. and Bus. MAfangr.,

G. C. WINSLOW, '99. 368 Columbus Avenue,

W1. I. T. CO-OPERRTIVE SOCIETY.
Managed by students of M. 1. T.

BOSTON.
Proceeds devoted to scholarships.

The Co-operative Supply Rooms

Handle a full line of Drawing Materials and Text-Books
at low prices.

A CO-OPERATIVE SOCIETY MEMIBERISHIIP TICKET en-

titles the owner to discounts o11 goods bought from anIy
of the tradesmen in the Society's Handbook.

DAMRELL £ UPAMI,
The Old Corner Bookstore,

* 283 Wahingtoa nt., Boston.

II
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A. H. MATZ & CO.,
Ter la[t Tailors,

347 Columbus Ave.

T will give you pleasure to inspect our
VERY ATTRACTIVE LINE of seasonable

goods LONDON NOVELTIES and Do-
MESTIC FABRICS.

We have had marked success in pleas-
ing students, and hope new men will
make our acquaintance.

Cleaning, Pressing and Repairing (lone by expert
workmen.

Pressing by the month, three dollars. Called for
and delivered free of charge.

~obey T. peters,

Gal
231 Berkeley 5t.,

o r,
eor. of Boy15tol?.

UWe like to call your atter)tio) to our
8pecialty of pressipq ard Rlepairion.

Jo C. LITTLEFIELD,
Tailor and Outfitter,

21, 23 Beacon Street,
-4! .~Bos ton.

I can offer you a larger and more complete assortment
than can be seen elsewhere, and, at lower prices for the
same qualities. Look in and examine my prices before
placing your order.

Golf Breeches, Riding Breeches, and Dress
Suits a Specialty.

DISCOUNT TO STUDENTS.

Class ald llonog4rar Pipes Our Speclallg.

SPECIAL RATES TO M. I. T. STUDENTS.

TIe leadirpg potoqrapoer.

Class Rate x898-99.

Crown Photograph - Carbonette Fuinish..
FIRSBT DOZEN, $3.00 .' ADDITIONAL DOFZ.K AT $2.L0
FOU DO0ZEN (50) PICTURES ORDERED AT ONE TIMYE, $8.00
EIGHT DOZEN (10;) PIC0TURES ORDERED AT 0OE TIME, $12.00
WVith each lot of tour dozen two finished proofs allowed.
With each lot of eight dozen four finished proofs allowed.
Each extra position finished for fifty cents each ....
Ten extra pictures given free with every order for 50 
Fifteen extra pictures given free with every order for loo.

21 WEST STREET, BOSTON.
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