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This is a Special Edition of THE SCIENTIFIC AMERI-
CAN, issued monthly. Each number contains about
forty large quarto pages, forming, practically, a large
and splendid Magazine of Architecture, richly
adorned with elegant plates in colors and with fine en-
gravings ; illustrating the most interesting examples of
modern Architectural Construction and allied sub-
jects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private
residences, city and country, including those of very
moderate cost as well as the more expensive. Draw-
ings in perspective and in color are given, together
with full Plans, Specifications, Costs, Bills of Estimate,
and Sheets of Details.

No other building paper contains so many plans,
details, and specifications regularly presented as the
SCIENTIFIC AMERICAN. Hundreds of dwellings have
already been erected on the various plans we have
issued, and many others are in process of construction.

All who contemplate building or improving homes,
or erecting structures of any kind, have before them in
this work an almost endless series of the latest and, best
examples from which to make selections, thus saving
time and money.

Many other subjects, including Sewerage, Piping,
Lighting, Warming, Ventilating, Decorating, Laying
Out of Grounds, ete., are illustrated. An extensive
Compendium of Manufacturers’ Announcements is also
given, in which the most reliable and approved Build-
ing Materials, Goods, Machines, Tools, and Appliances
are described and illustrated, with addresses of the
makers, ete.

The fullness, richness, cheapness, and convenience of
this work have won for it the La.rgest Circulation
of any Architectural publication in the world.

An Increase of Trade will necessarily accrue to
all Manufacturers and Dealers whose establishinents
are conspicuously represented in this important edition
of THE SCIEXTIFIC AMERICAN., Termws for advertising
very moderate. A card of rates sent on application.

Back Numbers.—At present we are able to supply
to new subscribers all the back numbers of this journal
from its beginning, in November, 1885. Each number
is accompanied by a sheet of colored plates and a sheet
of details. Price 25 cents per copy.

Bound Volumes.—Volumes 1 and 2, being for the
year 1886, including the whole work, from beginning
to close of past year, mmay now be obtained at this
office, or from Booksellers and Newsdealers. Price,
bound in paper, $1.50 per volume. Two volumes per
year. Forwarded to any address.

MUNN & CO., Publishers,
361 BROADWAY, NEW YORK.

TO THE TRADE.

Newsdealers and Booksellers can obtain the ARCHI-
TECTS AND BUILDERS EDITION of the SCIENTIFIC
AMERICAN on sale, as heretofore ; if not through the
News Companies, then by direct application to the
publishers,

MUNN & CO.,

361 BROADWAY, NEW YORX.

Building Plans and Specifications.

In connection with the publication of the BuiLDING
EpITION of the SCIENTIFIC AMERICAN, Messrs. Munn
& Co. furnish plans and specifications for buildings
of every kind, including Stores, Dwellings, Carriage
Houses, Barns, ete. In this work they are assisted by
able and experienced architects. Full plans, details.
and specifications for the various buildings illustrated
in this paper can be supplied.

Those who contemplate building, or who wish to
alter, improve, extend, or add to existing buildings,
whether wings, porches, bay windows, or attic rooms,
are invited to communicate with the undersigned. Our
work extends to all parts of the country. Estimates,
plans, and drawings promptly prepared. Terms mode-
rate. Address Munn & Co., 361 Broadway, New York.
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CREOSOTE WOOD PRESERVING STAINS,

Wonderful has been the artistic immprovement in
wooden exteriors of the last lustrum, indeed of the
past ten years. We have only to look back at the
houses of the last generation, with their dreary lines of
clapboards covered with a monotonous veneer of thick
paint, to rejoice at the changes that have occurred. Is
it nct perhaps a process of evolution, this abandon-
ment of the clapboard for the shingle ?

May it not be compared to the change from the
rectilinear exactness of the reptile’s scale to the
varied and exquisite beauty of the feathers of
birds ?

This analogy becomes still more suggestive when we
observe the beautiful results that the introduction of |
stains in the place of paint has accomplished. Most
artistic effects have been obtained by mixing shingles
stained in different tones, thus giving the soft and deli
cate shading seen in the plumage of birds.

A word of warning may not be here amiss in regard
to stains.

First.—They should not contain benzine, as some
of the imitations of ecreosote stain have lately
done.

Second.—They should not be made by mixing dry
color, English or otherwise, with linseed oil, as some
othershave been. Such a stain may be known by the
rapidity of its settling on standing, and by having only
a smell of linseed oil. Such a material is not a stain, but

'masking, rather than enhancing, the beauty of the
grain.

The creosote stains are the result of many years of
experience, and are the only {rue stains made for ex-
terior work.

In color and intensity they vie with the best paints,
while their effect is much more artistic and transparent.
The preserving properties of these stains are perfectly
understood, but not until lately was it generally
acknowledged that creosote diminishes the risk of
fire, while also toughening the fiber of the wood.

ARCHITECTURAL EDUCATION,
Among the many inquiries upon this topic we find
upon our table one from a young man of Pittsburg,
Pa., to the following effect :

“I am twenty-six years old, and would like to study
architecture. I have worked two years at outside car-
penter work, and am now entering my second year on i
inside finish, in which position I hope to remain for
two years wore, and during this time I desire to study
such matters as will thoroughly prepare me for archi-
tectural work. I have done considerable designing,
can make the working drawings, and do perspective
work. Now, will you be kind enough to please inform
me through your columns the proper books to study,
naming them in the order in which I should study ?
Am now studying algebra and geometry.

“2d. Is it possible for one who has always been fond
of study, and who has a general knowledge of the
practical part of the business, to become an architect
without professional assistance, or would it be neces-
sary to enter an office? Is there any law to govern
this 27

Here is a young man who has had some practical
acquaintance with the constructive branch of archi-
tectural art. The mechanical drudgery of his work
has not daunted his spirit, nor quelled the artistic in-
stinet within him, and the query is fairly presented
How shall he gain knowledge of the coveted art?
Shall we turn him over to the course recommended by
our esteemed contemporary, the Sanitary Engineer,
who says, first he must take a regular course at one of
the architectnral schools, four years, then the routine
of a year’s office work as draughtsman, then one or two
years in one of the ateliersof the Ecole des Beaux Arts,

Paris, and. finally, the usual round of travel and ob-
servation throughout Europe—a very good course, we
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will admit, for a young man who can afford to spend
nine years of his life in getting ready to begin, but
what of the young man who has not the nine years
and the nine thousand dollars to devote to its acquire-
ment ?

Would we have bad a Christopher Wren, had he
been obliged to take such a course? And is it the
course that makes the artist, or the man ? With all due

145 | respect to the Ecole des Beaux Arts, believing it to be

the best art school in Europe, and while admiring the
spirit of its work, yet we must protest against its
methods as being the best adapted to the future needs
Its efforts to galvanize
the corpse of the Renaissance can be of little value to
the wants of our own country. As Owen Jones well
says, in France drawing schools exist in every town,
where the young may obtain much elementary know-
ledge, and there are in Paris many studios where pro-

i | fessors devote their time to the instruction of a large

number of pupils, making them thoroughly acquainted
with the works of every period, and giving them a

t | thorough knowledge both of architecture as a fine art

and of construction in theory. The difficulty with our
1| lack of progress in architectural art lies not so much
with architects as with the public, and it is our people,
as a people, who need to be architecturally eduecated.
The beginning of such an education lies naturally in
our public schools, and the various schools of design
now under full headway are doing encouraging work
in many of the large cities of the country.

Again, we must take exception to the remark of our
contemporary that ‘‘an exhaustive technical, or, ra-
ther, engineering, education is apt to be a hinderance
rather than a help. Aside from a certain limited

t amount of calculation, the engineering ability involved

in the construction of even the heaviest buildings is a

~madtter of experience and judgment rather than of ab-

stract learning " —a doctrine which implies that skill in

,fine art means deficiency in practical matters of con-

struction, and which we believe is pernicious to the
highest degree.

For example, how easy it would be to a man who
was simply a colorist, a decorator, or a designer, but
deficient in the technical art of stone cutting, to have
designed the beautiful marble stairway in the foyer of
the Equitable building, and to have determined the
proper size of its voussoir steps, and the thrust of its
low segmental arch, and the proper thickness of the
wall to sustain its thrust, and, on the other hand, how
absurdly difficult it would be for the technically edu-
cated engineer-architect to have designed such a beau-
tiful structure! Forsooth, what does an engineer know
about Mexican onyx balusters or endolithic inarbles ?

One of the most prominent architects in this city, a
graduate of the Ecole des Beaux Arts, is of the opinion
that the technically educated mechanical or civil en-
gineer, with an ardent love for architectural art, has
received the best preparation possible as an introduc-
tory to his architectural studies and future career.
Safe building construction is not second to artistic
creation, and the man who can accomplish the latter
without the former is not entitled to the name of archi-
tect. To design the former necessitates the technical
knowledge, training, and thinking of the engineer. To
attain the latter, simply a knowledge of the artistio
work of all ages, with the spirit and instinet of an art-
ist within him. On the other hand, it is equally true
that a mnan deficient in the faculty of s@sthetic expres-
sion can never attain an enviable height as an archi-
tect. He must have within his own breast an inherent
love of the fine arts, but all the schools in the world,
not even the Ecole des Beaux Arts, can make an artist-
architect of a man who is not endowed with a keen
sense of harmony of proportion, color, and expression
before he goes there. Architectureis nothing if not an
expression of individualism. True it is, traditions, pre-
cedents, and the art expression of all the ages come down
to the individual, and it is the impression of them all
upon himself that is worked out in that individualism.
It is, finally, an ideal creation manifested through the
image of one mind, consonant with the instinet of one
soul, harmonious, beautiful, not the confused, dis-
torted, inharmonious conception of many minds acting
together in patchwork order, not that monster of mod-
ern times ** administrative ” architecture.

Before us lies the memorial resolution of the Ameri-
can Institute of Architects, adopted in honor of the
late Mr. Ferguson, than which no brighter name
adorns the page of architectural fame of the nineteenth
century, and, in the words of that resolution, *‘ his ‘ His-
tory of Architecture’ forms the highest authority on
the subject for English-speaking architectural students
and connoisseurs,” and yet ‘‘a most notable fact in

, | connection with Mr. Ferguson’s long and highly hon-

orable career is that he was not educated to architec-
ture, either as a practitioner or an amateur, but to
mercantile pursuits, and that he voluntarily gave up
fine prospects in this direction for the sake of devoting
himself to the disinterested study of architecture and
to the literary elaboration of the history of its forms.”
But if the architectural student has carefully read the
statement that he must take a nine years’ course of
study before he can accomplish anything, and yet
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stumbie upon the fact that our best authority upon
architecture not only did not take this preseribed
course, but was not even a practitioner, or, stranger
still, an amateur, he will be sorely puzzled.

Should the student happen to learn of that chef
d’euvre of architectural books, Viollet Le Duc's * Dis-
courses on Architecture,” he will discover no sickening
masquerading with truth and sentiment, but the prin-
ciples of truth, unity, and beauty, each alloited to its
appropriate place, each characteristic of good archi-
tecture, truthfully, carefully drawn ; and no writer ever
lived who more fully despised the deceits of false art,
its shams, and its hypocrisy than Le Due, and he it is
who announces that a building, to entitle it to rank
among architectural work, must, first, be safely built,
second, durable, and, lastly, beautiful —the relative
importance existing in the order named.

Reader, were you ever a builder ? and have you tried
ever to interpret and execute some detail that the poet-
ical architect has just ‘‘skefched in” for picturesque
effect ? If you have not, just try it ; if you have, what
did you say, and what did youdo? Aneminent writer
in ar English architectural journal recently said: * If |
knowledge of construction is thus essential to the
architect on the utilitarian side of his art, it is not less
necessary in anartistic sense. Not only is it important
to know in what positions of a design certain materials
may be safely used, but also what will be their appear-
ance and effect. The former requirement applies to
the scientific, the latter to the artistic element in archi-
tecture. Do you not see how carefully the line is
drawn ? Art and science are sworn enemies. Designs
which may be effective in one material will be unfitted
for others, but you know it will be very scientific to
be acquainted with the nature of your material, its
durability, the tests which it may have been submitted
to by scientific men; but it will shock your artistic
sense to know it, so if you are going to be an architect
you must not know it. It is very vulgar to know any-
thing about it. Faults of execution may interfere with
well studied detail. Oh, yes; your detail must be mas-
terly studied, must be skillfully colored, no striking
contrasts, you know. But, if the execution is faulty,
why—blow up the builder, or contractor, or what not.
Color may be well or ill introduced, but it will violate
the canons of propriety for you to study the physical
laws of color harmony. That is scientific, but it is low
art. Magnificence or meanness of effect may be pro-
duced by the dimensions or quality of the materials
used, but you must never study the anatomy of pro-
portion, that would be scientific. The end justifies not
the means, but the means the end in architecture.”

If the above were true, architecture would be desti-
tute of principles, and how can the application of the
knowledge of principles, which is the expression of art,
exist without principles ? Ah, but some writers will tell
you art is above all principle, transcends all knowledge,
and, therefore, it must be out of sight, invisible, in-
tangible.

In truth, what shall a young man study who desires
a fundamental knowledge of architecture? In the
special course at Cornell University, the following sub-
jects are mentioned : Building materials and construe-
tion, mechanics, designing, shades, shadows and per-
spective, free hand and linear drawing, decoration,
photography, modeling, acoustics, Egyptian, Greek,
Roman, Romanesque, Renaissance, Gothic, and mod-
ern architecture, and the books from which to study
them are:

Ferguson’s ‘ History of Architecture,” Viollet Le
Duec’s **Discourses on Architecture,” ‘‘ The Principles
of Design in Aichitecture,” by E. L. Garbett, Wight.-
wick’s ‘* Hints to Young Architects,” Lubke’s ‘* History
of Architecture,” Wincklemann’s ‘‘Ancient Art,”
Reber's ‘“ Ancient and Medieval Art,” Stevenson's
‘** House Planning,” Street's ‘“ Brick Architecture of the
Middle Ages,” Gell's ** Pompeiiana, Photographic Prints
of Greek and Roman Remains,” Grote’s ** History of
Greece,” Ihne's ‘ History of Rome,” Pugin’s ** Gothic
Architecture,” Parker’s works on ‘¢ Gothic Architect-
ure” and ‘‘ Domestic Architectureof the Middle Ages,”
Rivington's ‘‘ Building Construction,” Clark’s *‘ Build-
ing Superintendence,” Barlow’s ‘‘Strength of Mate-
rials,” Stoney on ‘‘Strains,” Shreve on ** Roofs,” Prof.
Ricker on ** Graphic Analysis of Roof Stresses,” Wood
on ‘‘ Resistance of Materials,” Goodeve or Twisdew on
‘' Elementary Mechanics,” Weisbach on ‘‘ Higher Me-
chanies,” Helmholtz on ‘‘Acoustics,” Tyndall on
*Sound,” Miller on ‘‘Essentials of Perspective,” Day
on “Design,” Japanese art decoration, Builders’
Edition of SCIENTIFIC AMERICAN, American Archi-
tect, Building, Carpentry and Building, the Sanitary
Engineer, Decorator and Furnisher, Moniteur des
Architectes, Materiaux et Documentes, and latest works
on electric lighting and house sanitation.

In the opinion of the writer, who, if he were a gradu-
ate of the Ecole des Beaux Arts, would be of the same
opinion still, it is quite possible to become an architect
without professional assistance, but he would advise a
year of conscientious work and close application under
the kindly directing guidance of a practicing architect,

as the routine of office work will be of great value.
The current architectural literature of the day is the

most valuable and available avenue now open to theo-
retical and practical knowledge of architectural scien-
tific art and artistic science. Its progress, enlighten-
ment, and wise counsels have elicited the admiration
of Europe, and should not be neglected at home.
_——tr——
A TWELVE HUNDRED DOLLAR HOME.

On a portion of our colored plate is shown a little
house which has been specially designed with the view
of providing a dwelling at the lowest possible cost con-
sistent with sound construction. The architect has
taken the minimum requirements to be a Kitchen, a
living room, and three bed rooms—one for the parents
and one for the children of each sex—and has produced
a design which, while possessing a pleasing appearance
and a convenient arrangement, may be carried out at
the low cost of rather less than twelve hundred dollars.
This sum is that within which the house could be built
in almost any locality, but in many places $1,000 would
easily cover the expenditure.

The floor plans show the desirable arrangement
adopted ; the little hall, the small wash room, and the
nice sized pantry, are conveniences which cost litile,
but add much to the comfort and completeness of the
house, while the position of the stairs permits of the
upper rooms being warmed to some extent from the
kitchen heat below.

Full specifications and bill of cost will be found be-
low, which, taken in connection with the accompany-
ing sheet of elevations, plans, and detail drawings, will
be amply sufficient to build from.

SPECIFICATION

of material to be provided and labor to be performed
in building and completing a one and a half story and
cellar frame dwelling house.

Specifications and Drawings.—The specificationsand
drawings are intended to co-operate, and, taken in con-
nection with this specification, to provide for the com- !
pletion of the entire carpenter, mason, painting, tin-
ning work, ete., as well as everything mentioned in this
specification. Any work shown on the drawings and
not mentioned in the specifications, or vice versa, is to
be executed the same as if both mentioned in the speci-
cations and set forth in the drawings, to the true in-
tent and meaning of the said drawings and specifica-
tions, without any extra charge whatsoever.

Quality.—The whole of the work is to be executed in
a good, thorough, and workmanlike manner. All the
materials used to be of good quality, free from all de-
fects impairing their strength or durability. The tim-
ber, except where otherwise specified, to be of good,
well seasoned hemlock.

Sizes.—Plates and interties, 4"X4"; posts, 4"X6";
first and second floor beams, 2" X 8’, all 16” on centers.
Rafters, 2" X 6" ; valley rafters, 2" X8", 24" on centers; all
studding, 2"x4", 16" on centers; bridging, 2" X2"; ridges,
2"x8"; and ceiling beams, 2" X 6".

Framing.--All the studding to be placed 16"on centers;
door and window studs, 2" X 4", doubled, including the
heads : all partitions to be bridged horizontally once
in their height with 2" X 4" bridging, well nailed at
each end. Partitions coming over one another to rest
upon the partitions below, and not upon the floor beams,
All floor beams to be bridged with one tier of herring
bone bridging in center, well nailed at each end. The
entire frame to be mortised, tenoned, and pinned to-
gether with horizontal pieces 2" X 4, cut in on height
on first story 38’ from centers, to nail vertical boards
to. The trimmers, headers, and beams running under
and parallel with partitions to be doubled beams, well
spiked together. All floor beams to belaid with crown-
ing edge up. and all studs to have hollow sides out.
All sills to be halved at angles and corners, and the
rafters to be neatly fitted to ridge and plate valleys,
ceiling beams to be well spiked to side of rafters.

Flooring.—First and second floors to be laid with
wide pine flooring, %" thick, well driven together and
nailed to each and every beam.

Siding, Shingling, etc.—Do all necessary furring,
and shingle the vertical sides, where shown, with XXX
18" pine shingles; the bottom course to have rounded
ends and to be laid not more than 5" to the weather,
on 1" X2" laths, 5" apart. Cover the lower portion of the
building where shown with narrow tongued and groov-
ed %" boards, driven perfectly tight together. No
battens to be placed over joints.

Roof.—The valleys and gutters to be lined with the
best I. C. charcoal tin, with all joints carefully sol-
dered. Do all necessary flashing around chimneys,
cheeks, etc. Shingle the entire roof with XXX 18" pine
shingles, laid on 1"X2" lath, not more than 54" to the
weather. Put up, where required, 3" tin leaders, and
connect with drains where directed.

Piazza.—The sills and bearing timbers for porches to
be 3"X6", floor beams 3"X6", placed 20" from centers,
notched into the sill and well nailed ; the floors to be
%' thick, 415" wide, laid in paint, and blind nailed.
Steps to bave 114" treads and % risers; columns,
plates, balusters, ceiling. ete., to be white pine, work-
ed and trimmed as per details; the piazza to be ceiled
level on the under side with 424" beaded ceiling, % thick.

The ceiling beams to be 2" x4".
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Blinds.—All windows except thos2 in cellar to have
114" outside blinds, made, hung, and fastened in the
best manner and painted three coats at the factory.

Exterior.—The water table, corner boards, cornice,
window frames, porches, and all other exterior orna-
mental work to be made of merchantable white pine,
in accordance with the drawings; the ends of rafters
overhanging the plate to be worked as per detail.

Window and Door Frames.—Window frames to be
made for 174" double hung sash, with 114" pulley and
hanging stiles; 2" sills, and % subsills; 13{" axle pul-
leys, stops, etc., all complete. Small cellar frames to
be made with rabbeted frames, cased inside and hung
at top with 3" narrow butts and prcper fastenings.
Door frames to be made of 14" plank, with rabbeted
jambs ; outside doors to have 114" outside casings.

Sashes.—All sashes, except those in cellar, to be 114"
thick, of the dimensions and number of lights shown in
drawings, and to be glazed with third quality French
single thick glass; cellar sashes to be glazed with
fourth quality glass. The double hung sashes to have
best Russian hemp cord, proper weights, and Berlin
bronze sash fasts.

Doors.—The front door to be 114" thick, moulded as
shown on drawings, and hung on 4 cast loose butts,
fastened with 4" brass face mortise lock, and fitted
with porcelain furniture and drop escutcheons. Closet
doors to be 14" thick, paneled and moulded one side,
hung on 3} cast iron butts, and fastened with 4" rim
locks, with porcelain furniture for principal part of first
story and mineral for second floor. Kitchen closet
doors to be white porcelain reverse bevel rim locks.
All doors, where needed, to have rubber tipped base
pins and ash saddles.

Stairs.—Build the stairs as shown on the plans, from
first to second stories with 114" treads, %" risers, and
114" strings, put up in the best manner, with the steps
wedged with glue. Put in newel on second story with
handrail, and plain balusters of ash, as shown on
drawings. Cellar stairs to be rough spruce plank steps,
housed into strings.

Trimmings.—The architraves for all doors and win-
dows throughout the house to be 5" wide, with bead
on each edge. First and second stories to have turned
corner blocks. The bases to be 6" wide, moulded on top.
All to be of well seasoned and clear white pine.

Pantries.—Kitchen pantry to be fitted up with
wide shelves on three sides as directed. Bed room
closets to have one shelf with strips fitted with japanned
hooks for coats and hats. Wash room to have strip
with wardrobe hooks serewed thereto.

Grading.—The grading will be done by the owner.

Mantels.—Put up shelves around chimney and sup-
port same on brackets.

Privy.—Build privy 4' 6"x4' 6"X6' 6" high, of narrow
beaded ceiling, and shingle roof; provide one small
window to slide, and finish complete ; put in batten
door hung and latched complete ; ceil the overhead part
and floor the bottom ; put in seats, two large and one
small, these to have hinged covers, holes, and risers
complete.

Back Panels.—All the windows to have neat mould-
ed stools and aprons.

Painting.—Paint all the exterior woodwork usually
painted, including privy, with two good coats of best
‘“ Atlantic” white lead and linseed oil paint; shellac
all knots and sap before priming ; and putty over all
cracks, joints, nail holes, and nail heads after priming
is done. Paint all tin-work with two coats of Prince’s
metallic paint, and the chimney with two coats.

All the colors are to be selected by the owner. The
blinds will be painted at the factory. The whole of
the interior work to be painted with two coats of such
color as the owner may select. All the doors and
saddles to be oiled, and the whole of painting to follow
immediately after the carpenters.

MASON’S SPECIFICATION.

Excavations.—Excavate to a proper depth, as shown
on plans, for the cellar proper, which is to be about
4' 6" below ground. Excavate for all foundations of
piers, ete., 2' 6" deep, and stoop foundations, 2' 6" deep.
All water that may accumulate during the excavation,
from any cause whatever, to be removed at once, and
the premises kept dry.

Brickwork.—Build up 8" cellar walls, of good hard
burnt brick (those generally used in the vicinity), to
the full height of cellar, which will be seven feet in
the clear, bricks to be laid in cement and lime mortar,
mixed with sharp sand. Brickwork to have a course
of headers in every seven, to be finished with struck
joints inside and out. All augles and corners to be
perfectly plumb and the walls level on top.

Brick Piers, etc.—Build brick piers where shown on
plans, of good hard burnt brick, of dimensions indi-
cated. All piers outside to be excavated for at least
?' 6' deep, and filled in with small stone and well
hammered down to a solid bed.

Stoop Stones.—Put down stoop stones where shown,
with foundations at least 2’ 6" deep, filled in with small
stones. On this lay flags, in two lengths, and 2' wide,
and of the full length of each stoop. Furnish and set
bluestone sills to the cellar windows.
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Chimmney Flues, etlc.—Build chimney Jue as shown on
plans. of good hard burnt brick, with joints struck
smooth, and capped with bluestone cap, 8" thick, with
hole cut through.

Furnish and set a thimble where directed.

Vault.—Excavate and build privy vault where direct-
ed, 4 deep, and projecting back 2’ in rear ; this opening
to be covered with a box neatly fitted.

Lath and Plastering.—The entire house to be lathed
and plastered, except cellar, with one coat and hard
finish ; all done in the very best manner, and with the
best materials. The mortar to lie at least one week
before using.

Qenerally.—The mason will make all his work good
after all other trades are done, and leave the building
broom clean immediately after the plastering is fin-
ished.

ESTIMATE AND BILL OF MATERIALS.

MASON’'S WORK.

No. A*
56 yards excavating. ............ ... $025 $14 00
8,000 bricks for foundations, laid. ..... 15 00 120 00
7 outsidepiers..........ce00enennn. 2 50 17 50
1 chimney......... ..... Goceaccenns . 17 00
4 bluestone sills......... ... ..... . 110 2 40
856 yards plastering, two coat work.. 30 106 80
Cistern, finished complete ... ... 40 00
, $317 70
CARPENTER’'S WORK.
2 2'X8'X24'= 64 ft.
2 2'%X8"'%X14'= 87 *
1.4'%6"x18= 36 *
14'X6"'X14'= 28 *
14"X6"X16'= 82 ‘¢
38 2"x8"X14'= 710 *
6 4"%x6"x15'= 180 **
6 2'X6"X20'= 120 *
8 2'X6'"Xx23'= 184 **
8 2'"X6"'X26'= 208 *
6 4'x4"'X14= 112 ¢
44"'X4"X12'= 64 ¢
14'%X4"%X18'= 24 ¢
14'x4"'x24= 382
6 2'X6"'X16'= 96 ¢
275 2"'X4"'X12'=2,200 ‘* = 4,127 feet
hemlock
timber..$15 00  $61 91
850 ft. vertical giding................ 30 00 25 50
11,000 18" pine shingles............ .... 4 50 49 50
300 1"Xx?2" shingle laths.............. 414 13 50
1 turned piazza column............ .. 2 25
10 ft. piazzarail ................... 5 00
1 short column ................... .. 125
4 piazza brackets.... ......... ..., 55 120
100 ft. water table....... Ceteeseeiees 4 400
100 ‘“ band course...........ceeue.. 5 5 00
8 small cornice brackets........... 50 4 00
160 ft. main cornice. ....... ....... 20 32 00
100 ¢ of tinning..... ............... 614 650
30 ¢ “3"leader............c..... 10 3 00
2 sets of steps, complete, ready to
patup.....cooiiiiiie teiiiae .. 6 00
10 f¢. lattice under stoops ......... 20 200
60 ‘¢ piazza ceiling..... ........... 3 180
60 ¢ * flooring -.............. 3 180
4 cellar windows, complete........ 6 00
7 first story windows, complete,
with blinds.................... 700 49 00
8 second ditto, ditto............... 700 56 00
1,000 ft. flooring. .....ccvvvvinveinnn.. 300 80 00
12 doors, complete, with trim-
MiNES..eeivvuivnieerenneseanns .. 48 00
225 ft. surbase..............eeinan 3 00 6 75
Main and cellar steps, complete,
with ceiling and rail...... .... 26 00
Shelving, kitchen pantry........ 3 50
‘e two closets on second
story...eooevvniennnn 3 00
3 shelves around chimney......... 6 00
Pump and sink, complete ...... 25 00
Labor for all carpenter work.... 250 00
Incidental items, jobbing, ete... 60 00
$795 46
SUMMARY.
Mason’s WOrk..........coveevevennnnnnn. $317 70
Carpenter’'swork......ccccoviuiiiacennn. 795 46
Painting..........coceeviiiiiiiil ... 6000
Total......oovvviiiiiinn civiinnnann. $1,173 16

A FIVE THOUSAND DOLLAR RESIDENCE.

This picturesque and attractive residence was de-
signed for Mrs. W. B. Chapin, of Pomfret, Conn., by
Howard Hoppin, architect, of 33 Westminster Street,
Providence, R. I. The treatment of the elevation is
most pleasing, the arrangement of the roof lines pro-
ducing a very graceful effect, while the dwarf stone
wall surrounding the piazza gives the whole design a
very substantial and superior appearance.

The cost of the house is estimated at $5,000, made up
as follows :

Mason.
Grading .......... ciessereien cesrensess. $60 00
Excavation . ...cce0 civeeenn.. ceee-ee 1000
Stonework........... teieee sossescessssss 425 00
Brickwork and chimneys..... ceseceess 22500
Concrete, cementing, eté ...ece00eee.... 100 00
Lathing and plastering. .............. . 3885 00
Outside plaster .....cceee.vineeienn eeee 4500
Carpenter.

Heavy timber .............. cese-sess.. 400 00
Joists and flooring ...........cceon.t.n. 370 00
Studding and boarding ............... . 275 00
Shingling sides.........ccoiiieieaenann, 75 00
‘o roof ...... ccecevecsnte esescse 175 00
Outside finish..... ..c.civvveeennn . 250 00
v mouldings ...... 50 00
Sashes and frames ...........ccc00unnne 280 00
Doors, frames, and trimmings..... eeee 325 0V
Outside finish. ........ corssanes cereees 260 00
Staircases complete....co...ienieenenne . 17500
Mantelpieces. .......... Cieeerseeiennns 100 00
Tinning, gutters, conductors, ete...... 75 00
Plumbing......covovvviiie veiiiinniones 420 00
Painting, papering, etec................ 300 00
Incidental items .... .........co00eeenn 170 00
Total coeevivivnnivennenn veiivnnn, $5,000 00

Mr. Hoppin, the architect of this house, has a very
extensive practice in Rhode Island, Connecticut, and
elsewhere.

Among the buildings for which he is responsible are
the Union churches at Fruit Hill, R. I, and But-
tonwood, R. I. ; the Episcopal churches at Warwick
Neck, R. I, Compton, R. I., Apponaug, R. I., Abing-
ton. Conn., and Riverside, R. I.; the residences of
Bishop Clark, of Rhode Island, Mortimer Hartwell,
Esq., Henry C. Bowen, Esq., and a large number of
other extensive and important erections.

SPECIFICATION.

MASON'S WORK.

Loam.—Take off, remove, and pile on lot where
directed, all turf loam from under building and for
20 feet around same

Excavation.—Excavate, remove, and pile where di-
rected on lot, all soil, gravel, clay, loose stones, ete.,
for cellar to house, as shown, and for trenches, piers,
and foundations.

Trenches for walls to be dug 6" below cellar bottom.
On outside of cellar all trenches to be at least 3' below
grade.

Footings.—Bed on solid bottom, a footing course of
good levelers under all walls, chimneys, piers, and
foundations.

Cellar Walls.—Build cellar walls and foundations as
shown, of good ledge and field stone, showing rough
rubble on outside, all to be 18" thick, and in half and

half mortar up to sill. Rubble to be rough, with care-
fully bonded joints.
Wall Drain.—Dig a trench from outside foundation

walls 6" below cellar bottom, and fill with broken
stones. Upon this put smaller stones, then hay, and
fill up over with dirt. Level up all around house with
pitch away from house. At southeast corner of drain
dig trench from drain, with good pitch for 50 S E.,
and fill in same in the same way.

Cementing Cellar Boltom.—Cover the whole of cellar
bottom with a layer of cement, composed of two parts
of sand to one cement. Lay even to a depth of
2" thick. Also cover whole piazza floor with same, 3"
thick, and with good pitch, to outlet marked.

Cistern.—Excavate for and build a cistern 6’ xX8'x10’
deep, also a cesspool of same size and material. Both
to be of stone laid in lime mortar, and thoroughly
cemented both on bottom and sides. Build 8 brick
arch over top of each, with manhole, with iron rim and
cover.

Overflow from Cistern —One inch below inlet of
water to cistern put in 3" tile drain pipe, and dig trench
and lay a line of 3" tile pipe from same to grade with
pitch from cistern to W. or S.W. of house. Protect
outlet by heavy wire netting, with tile rim over end of
pipe at grade, to keep out dirt, ete.

Caps to Stone Posts.—Furnish and put on with
cement two terra cotta caps to front stone posts, and
allow $25 for same.

Drains.—Lay a 4" tile drain from 6" above ground,
where shown, to cesspool and connect same. Putin¥
branch where shown, and lay a 2" branch from same to
waste from kitchen sink. At S.W. corner of house lay
a line of 4" tile pipes to join conductor tocistern. Both
lines of pipe to be carefully and securely laid with close
cemented joints. All joints to be wiped out as each
pipe is set.

Chimmneys.—Build chimneys as and where shown, of
any good hard body brick acceptable to architect.
The brickwork showing outside of house tobe selected
to even color and laid in red mortar.

Outside Plastering.—Provide and put on outside
plastering, half lime, half Portland cement. Same to
be carefully put on as directed by architect.

Fireplaces.—Build four fireplaces, as and where
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shown, of same brick, selected to even color and laid
in red mortar with brick hearths. Flues to be 8"x 12',
parged up full length. Exterior of chimneys (inside of
house) to be plastered up full length.

Thimbles.—Provide and set 6" earthenware thimbles
into flues extending from inside of flue to face of plaster,
and no farther.

Lathing.—Lath both walls and ceilings of first,
second, and third stories, also laundry and cellar, with
good spruce laths, securely put on. Plaster the whole
of the above with a good heavy coat of hair mortar,
carefully put on and evened off. When this coat is dry,
go over the whole with a good even coat of lime putty,
leaving the whole even and clear.

Furnace.—Set a portable furnace (supplied by car-
penter) in best manner on cement floor, no brick.

Whitewashing.—Whitewash whole of cellar walls
and ceiling (except laundry), and leave same clean and
white at end of job.

Lead Flashing.—Carefully flash with lead (supplied
by carpenter) around all chimneys.

Stone Sleps.—Furnish and set at front of piazza a
flight of granite steps as shown. To be dressed off with
hammer, squared, and set with slight pitch to front.

CARPENTER'S WORK.

The whole of the timber for framing to be of good,
sound quality, free from shakes, sap, and other defects.
Sills, 4" X6"; girders (two), 2" X 8", spiked together; posts,
4" X 6"; plates, 4" X 4"; studding, 2" X 4" and 2" X 3"
(inside) ; floor joists, 2" X 9", set 16" on centers ; rafters,
2" X 9",24" on center ; studding to be doubled at all
openings, studs set 16" on center.

Crossbridging.—Crossbridge both floors through
length of building in two lines, in secure manner.

Cover.—Cover all roofs, sides of building, and floors
with 7" hemlock boarding, laid close and securely
nailed.

Paper.—Beforelaying upper floors and before putting
on outside finish, cover floors and outside boarding
with a thickness of good heavy sheathing paper laid
close, with edges overlapping.

8hingling.—Cover all roofs and sides of building as
shown with good clear butts sawed cedar shingles, laid
with lap of 4" on roofs, 414" on sides.

Lead.—Furnish sufficient 4 1b. lead for mason to flash
around chimneys.

Flashing.—Lay all valleys of roofs, also on all hips
and ridges, with good tin, and extend on valleys 8" on
both sides. Carefully flash with tin on all joints of
roofs, and of roofs and sides, and lay good strips
over all exposed doors and windows, and leave the
whole water tight. Shingles valley to be close.

Roofs —To be looked over carefully at end of job.
To be left clean and tight, and warranted so for one
year from completion of work.

Gutters.—Provide and securely put on good tin gut-
ters to roofs, as shown, with good pitch to outlets.

Conductors.—Provide and put on 3" tin conductors.
Pipes from connection with gutters to joint with tile
pipes to cistern.

Furring.—All plastered ceilings to be furred, also
over stone walls of laundry.

Upper Floor.—Lay a first quality upper floor %"
thick. Matched Norway pine on whole of first story.
To be blind nailed. and no boards wider than 5. Other
parts of house to have upper flooring of matched %"
spruce of good quality. Laundry to have %" hard
pine floor, on strips over cement, matched.

Thresholds.—To be of hard pine %" thick.

Frames.—All window and door frames to be of good
quality white pine.

Sashes.—Make, glaze, fit, and hang all sashes for
building of sizes and shapes as shown, of good white pine
114" thick. Cellar windows to be hung at top. with but-
ton and hook, complete. Four sashes of west bed room
to be hung at side with bolt and hook, as per details.
All other windows to be sliding sashes, catch fastened.

@lass.—For whole of building to be of first quality,
free from spot and stains.

Doors —Doors of first story, front hall, vestibule,
library, and dining room, and doors opening into same,
to be moulded. All other doors chamfered. All to be
stock size and finish. Vestibule and front doors to be
gotten out to details. Front door, 13{"” thick. Ves-
tibule doors, 2}{"" thick. Back door and cellar door,
134" thick. Other doors, 114" thick.

Hardware.—Furnish and put on all butt locks,
knobs, latches, bolts, handles, catches, ete., etc., to
doorsand windows of whole house. Locks tobe strong
and of good make. Allow the sumn of $1.75 per door
for trimmings, to be selected by architect.

Cutting and Jobbing.—Do all necessary cutting, job-
bing, and boxing for plumbing, mason, and hot air
pipes.

Inside Finish.—For whole house to be of Norway
pine of first quality. Casings and bases to front hall,
vestibule, library, and dining room to be moulded with
simple member, as per details. All other finish te be
perfectly plain. Casings, 4’ wide. Bases, 7"’ wide.

Cellar.—Build coal partitions, where shown, of 114"
spruce plank, securely braced about 4 high. Parti-
tions of laundry on outside to be sheathed on cellar
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side up to ceiling with %" spruce, also under stairs for
closet.

Laundry.—Build table, as shown, of good white pine,
114" thick.

Stationary Tubs.—Build and set up three wash
tubs, where shown, of 14" pine plank, with 10" back,
board over in best manner.

Finial.—Furnish and put on a finial, selected by
architect, at a cost of $15.

Wire Netting for Outside Plastering.—Upon %" fur-
ring strips nail heavy 15" mesh wire netting, as per de-
tails for outside plastering.

Closets.—To be fitted up as shown, all closets (except
closet of kitchen) to have 12 double wardrobe hooks.

Tank.—Build and put up a tank in third story
where shown, of 114" pine plank, securely made, gize 2'
X 8 X2 deep.

Stairs.—Stairs from first and second stories as shown
with rail and balusters between, all to be
of hard pine, of following sizes: Posts, 5"
diameter turned. Rails, 2° X 4" stock.
Balusters, turned out of 214" stock.
Risers, %" ; Treads, 1}4". Make and set
cellar and back stairs as shown, with
plain rail and square balusters of hard
pine. Treads and risers, %".

Steps..—Build outside steps as and
where shown of hard pine.

Fresh Air Inlet.—Partition off cellar
window as shown, and provide and put
in same a galvanized iron fresh air box,
about 18" X 24", with ‘‘damper” to fur-
nace.

Furnace—Supply and set a Chillson
portable furnace, No. 8, where shown,
with good sized japanned registers in po-
gsition and floors as marked, and con-
nect same with furnace as marked, care
being taken to protect woodwork from
hot air pipes or furnaces, where nearer
than 2° from same, by covering wood
with bright tin.

Outside Finish.—All outside finish to
be as per details, and to be of first quality white pine.
Balusters of porch 2 square. Floor of porch to pitch
114" to front. Under side of overbangs on south and
west sides and overheads of porches to be sheathed
with %" Norway pine.

Blinds.—Furnish and hang securely outside half
swivel white pine blinds to all windows, except those
in cellar.

Bell—Furnish and put on a brass pull at hall
front door, with all necessary wire, cranks, ete., to bell
in kitchen, and to leave all in good working order.
Pull to match trimmingsof front door.

Mantel Pieces.—Make and put up mantel pieces in
front hall, library, and dining room, and put up shelf
over fireplace in second story bed room as shown. All
to be gotten out as per details and to cost $100 finished.

Glass Partition.-—Make, glaze, and fit a glass parti;
tion to back porch, with door as shown.

Bath Tub, Bowl! and W. C.—Seat and riserof W. C.
to be hung. Bowl to have cupboard and door.
Sheath around bath room with %" Norway pine up to
line of rail on level with top of marble backing over
bowl. All wood for same to be of Norway
pine.

PAINTER'S WORK.

Outside.—Give all shingles (except
roofs) outside one coat of Cabot’s creosote
stain of number selected by architect
(probably No. 321). Give all trimmings,
wood finish, blinds, gutters, conductors,
etc., outside two coats of first quality
paint, in such color as the architect may
direct. Under side of porch roofs and
overhangs to have coat of boiled linseed
oil, with yellow stain in it. Hard pine
outside to have good coat of raw linseed
oil.

Inside.—Give all sashes inside, and iron
and lead pipes, ete., inside, two coats of
first quality paint, of such color as the
architect may direct. All other wood-
work to have two coats of shellac.

Front Stairs.—To have coat of good
filler and three coats of shellae, all rubbed down with
pumice and oil to dead finish.

Wall Paper.—Furnish and hang wall paper with
borders, etc., as selected, on walls and ceilings, as di-
rected. Allow the sum of 75 centsa roll put on for
said papers and borders. The walls and ceilings of ves-
tibule, front hall, coat closet, library, dining room,
second story halls, dressing room, three bed rooms of
second story, tower bed room of third story, and
closets opening out of same, to be papered.

Give the walls and ceilings of kitchen, pantry, china
closet, back entry, first story, bath roomn and closets
opening out of all, two good coats of first quality paint,
in colors selected by architect.

PLUMBER’'S WORK.

Supply.—Run tin lined lead pipe, 34" inside, from

cistern to a double branch cock under kitchen sink

and through same to pump at sink ; from pump run a
3{" lead pipe straight to tank in second story and over
top of same.

Pump.—Supply and put in a first quality force
pump, of make selected by owner, and connect same
with supplies as specified.

Tanks, etc.—Line tank with 4 lb. lead, in the best
manner ; cap other arm of branch cock under pump,
and to join to second line of supply from a well if that
is put in. (Supply from well to be put in by owner.)

Waste. —Provide and put in a 4’ line of iron soil pipe
from connection with the tile drain outside of wall
under cellar floor, with quarter bend to Y branch, and
from same straight up to water closet, with branch for
same, and from thence straight up to and through roof
and for one foot above, and securely connected and flash-
ed at roof ; provide and put in a 2" iron waste pipe from
connection with the tile drain outside of w-ll under cel-
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Joints.—All joints of iron pipe to be carefully calked
with lead. All joints of lead pipe to be wiped.

Trimmings.—All trimmings and screws of bath room
to be brass nickel plated. All other trimmings to be
brass.

Back Air.—From upper bend of trap at laundry
tubs to run a line of 2" iron bent pipe, straight up and
to counect by easy bend to main, 4" waste above all
fixtures. Connect same with upper bend of W. C.
trap, and with trap of bath tub, in best manner for
back airing.
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A COTTAGE ON RIVERSIDE PARK, NEW YORK.

The Riverside Park, New York City, occupies a nar-
row strip of land on the edge of the Hudson River, ex-
tending from 72d Street to 124th Street. The river
views are magnificent in all directions. The city
building lines extend to the edge of the Park, and
buildings fronting thereon may be said
to stand within the Park itself. Proba-
bly there is notin any city of the world
a more sightly place for private resi-
dences than Riverside Park. The Park
is not yet wholly finished, and but few
dwellings have been erected. One of the
few is the residence of Mr. George Noakes,
a sketch of which we give. It is admira-
bly located at 113th Street, fronting the
Park, which it overlooks, and from its
windows and balconies the prospect is
grand. The broad bosom of the Hudson
River appears in view in all directions,
giving the impression of a great lake.

The house is built of granite, and was
designed by A. B. Jennings, architect,

DESIGN FOR A STORE AND STABLE ADJOINING.

lar to kitchensink ; to have Y at kitchen sink, and pipe
to run to and throughroof, for vent, flashed and made
tight like main 4" vent.

Supply from Tank.—Run a ¥4’ lead supply pipe
from tank to bath room, thence to supply service tank
to W. C. by ¥4’ pipe and floating ball cock. Supply
tub by 2{" branch and bowl by 4" branch from same.
From bath room run to kitchen sink a 3{" pipe with %"
branch to tubs in laundry, and with 3{" supply to
boiler in kitchen. Tank to have 14" tell tale to kitchen
sink.

Boiler.—Provide and put in a first quality copper
boiler of 30 gallon capacity, supplied from tank as
specified, and connected by 3{" brass pipe in best man-
ner, with water back in stove. Boiler to supply
kitchen sink, laundry tubs, and tub and bowl in bath
room, and from highest point of same to return to and
over tank in third story for exhaust.

Bath Tub.—Provide and set a first quality tin lined
copper bath tub in bath room, supplied by 34" cold
and hot water, and with 1}4" lead waste by 8 trap
directly to main waste.
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A CARRIAGE HOUSE AND STABLE OF MODERATE COST.

Water Closet.—Provide and put in a first quality
‘‘ National ” water closet, supplied from service tank by
chain pull through 114" lead pipe, and with waste by 4"
lead trap to main 4" iron soil pipe.

Bowl.—Provide and set a good porcelain wash bowl
where shown, with hot and cold supply as specified, and
with 114" lead waste by 8 trap to under side of trap of
bath tub. Bowl to have marble slab and back pieces
on each side, 8" high. No countersinking.

Kitchen Sink.—Provide and set in kitchen where
shown an iron sink about 2'x4' with hot supply as
specified, and with cold supply through double cock
by pump, with 1}4{" waste to 2" iron waste by 8 trap.

Laundry Tubs.—Connect with laundry tubs in best
manner, with hot and cold supplies as specified, and
with 2" lead waste by 8 trap main, 4" waste from bath
room.
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New York.

STORE AND STABLE.
This design for a store, with a stable
adjoining, is rather pleasing. Itis from
a recent issue of the Sanitary Engineer.

CARRIAGE HOUSE AND STABLE.

A friend in New Hampshire sends us
this sketch of the building, which stands near a little
grove in a picturesque location. The walls are double
boarded and battened. In place of clapboards, pieces
of birch and pine are nailed to the outside, as shown
in the picture. The pieces were cut 18 inches long,
and split. This covering gives a neat and rustic
appearance.—Rural New-Yorker.
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The Silver Birch.

I have often felt surprised that this tree should not
be more extensively planted in pleasure grounds,
parks, and on large estates generally than itis. In
manner of growth it is so graceful, so distinet from all
other forest or hardy trees, as to render it eminently
fitted for purposes of isolation. A large well-developed
tree, so placed that its natural habit is fully displayed,
forms a very pleasing feature in the garden landscape,
not only when in full leaf, but also during the winter
months, when, denuded of foliage, its characteristic
features are more fully revealed. The graceful, spray-
like, pendulous growth and silvery bark show up
charwingly against the fresh bright turf of a well kept
lawn, a tree dotted here and there about
pleasure grounds doing much toward re-
lieving them of their sameness, and,
where evergreens are largely employed,
the rather somber aspect during the dull
months of the year. There are, however,
a variety of ways in which the silver
birch might be employed. It hasa very
pretty appearance when so placed among
coniferous trees and evergreen shrubs
that they form a background to it, in
such a manner that the head of the birch
stands out clear and well defined, while
the white stem is, as it were, framed in
verdure. In parks, good use might be
made of this tree by grouping it here and
there in such a manner that the bright
stems would be distinctly visible when
the foliage was off. I may mention, how-
ever, that there is considerable variety
among the silver birches, some having the
bark much more silvery than others, and having con-
sequently, from an ornamental point of view, a much
higher value. It is a pity that seeds should be saved
from inferior varieties.—J. C., the Garden.

-0

Plans and Specifications.

Full plans, specifications, and sheets of details, com-
plete, ready for the builder, may be obtained at this
office, for any of the structures illustrated in this
publication. We also prepare plans for buildings of
every description, including churches, colleges, schools,
stores, dwellings, carriage houses, barns, ete.

We are assisted in this work by able architects.
Terms moderate. Mun~ & Co.

361 Broadway, New York.
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DWELLINGS AT EVANSTON, ILL.

In the Building Budget for April we find a very
pleasing group of semi-detached dwellings, which we
here reproduce. They are of moderate cost, but sub-
stantial in structure and appearance. 1t is pleasing to
note how rapidly the erection of handsome dwellings
is progressing in Evanston and neighboring places.

The Architect and House Drainage.*

It is very evident that the most important part of an
architect’s labor is that which concerns his client’s
health and comfort ; therefore, the architect ought to
be familiar with all the details of his work; for on
him rests the responsibility for the healthfulness, com-
fort, and cost of the work over which he has charge,
and in a degree for the general standing or rank of the
art of plumbing throughout the country.

In planning for a house, some of the first and most
important details to be considered are its location,
character of the subsoil, construction of foundation,
and means for preventing dampness of walls, properly
lighted cellars, ventilation, drainage, water supply,
arrangement of plumbing fixtures. the instant re-
moval and proper disposal of water after it has per-
formed its duty, being then fouled and mixed with
excrement, greasy matter from the kitchen and pantry
sinks, after its use in the bath tubs, wash basins, ete.

Our time will not permit taking up all these in detail,
as they should be, in the few evenings you have set

aside for this subject, but I hope in a general way to’

cover as much ground as possible, offering a few sug-
gestions as to the mechanical execution, construction,
latest sanitary ideas, and most improved fixtures in-
side of a building. For this purpose, let us suppose
that the site has been selected and the building so far
advanced as to receive,
probably, the first thing
to be located and con
structed—the drain with
its trap and fresh air inlet.
This should be four inches
in diameter, of extra heavy
tar-coated, cast iron pipe,
very rarely more than five
inches, with a fall of at
least one-fourth of an inch
to the foot, either sus-
pended from ceilar ceiling
or along the foundation
wall unless there are fix-
turesin the cellar. In this
case, it is not advisable to
bury it all below the floor.

Iron soil or drain pipes
should not be made too
light, for a number of rea-
sons. They do not possess
the required strength. It
is impossible to cast them
with any degree of even-
ness in thickness ; one side
may be one-sixteenth of
an inch thick, while the
other would possess its own thickness with that which
is wanting or taken from the other side. When cast so
thin, they are as hard as chilled iron, and about as
brittle and difficult to cut as glass; a slight blow with
a hammer or knock would crack and splinter them in
atoms. They are more likely to have sand holes and,
on the whole, are utterly untrustworthy at all times.
The additional cost of extra heavy iron is only for the
iron—the labor remains the same. )

The trap should be located just inside the cellar wall,
or outside the house in a man hole with a fourth inch
fresh air inlet branching from it as close to the inside
of the trap as possible, to secure a free circulation of
air throughout its entire length, and carried outside
the house two feet above the surface of the ground,
away from windows.

It is a common practice bere in Philadelphia, as well
asin New York and some other cities, to locate the
fresh air inlet at the edge of the pavement or at the
face of the curb, and covered with a perforated plate.
They are sometimes closed for days in bad weather by
snow and ice, and I have not the least doubt that some
of them are closed, or nearly so, the year round by
mud and rubbish. When this occurs, their usefulness
and security cease. The proper place is certainly
above the surface of the ground, and not too near
windows or doors.

All branches entering this drain should be made
with Y-fittings, and never with T’s. All vertical lines
of soil and waste pipes should be turned at their base
to a horizontal one with long } or } bends of a large
radius and running in the most direct and straight line
to and through the roof, full size, above the highest
point, remote from the windows, ventilators, and
chimneys. If alongside the chimneys, keep the soil
pipe well below the top, on account of a down draught,
which has been known tooccur quite often in practice,
especially in the unused flues for open fireplaces.

* Address by Geo. F. Brown, sanitary engineer, before the Philadel-
phia Chapter of Junior Architects.

The tops of these pipes ought to be left perfectly free

.and open without cowl or ventilator, which not only
aggravates the circulation of air, but affords a good
place for the accumulation of hoar frost, by the warm
air from the drain in severe cold weather. I know of
an instance where the cowl was so incased with ijce as
almost to make it air tight. and the result was the si-
phoning of a number of traps. Col. Waring says that
all vent pipes, of whatever size, ought to be increased
two sizes as they pass through the roof, and, by experi-
menting, it was found that a universally effective
increase of the movement of air is secured by increas-
ing the diameter of the pipe at its upper end.

It is also a well known fact that every deviation from
the straight line obstructs the current by increasing
the friction. Therefore, the cap, or bend, or cowl, one
or another of which is almost always used, is of noreal
utility in a high wind, and is an absolute obstructor
during light winds or calms. The best results will
always be obtained by running the soil pipe straight
up to a certain elevation above the roof, more or less
according to the exposure, and leaving it entirely open
at the top; or, to prevent accidental or intentional ob-
structions, where it is likely to occur, the ordinary
spherical wire basket should be inserted into the
mouth of the pipe and securely fastened.

The horizontal drain in the cellar should be sus-
pended from the ceiling by strong wrought iron double
hangers, dogged to the timbers at least every ten feet ;
or, if along foundation walls, supported by brick piers
or strong wrought iron rests driven well into the wall
between the joints.

The vertical line of soil and waste pipes ought to be
supported at their base by brick piers or stone posts, to

carry their weight, and not depend on the frail clamps

In my estimation, based upon experience and careful
examination of good work, the best sizes and weights
of lead waste pipes for the different fixtures are as
follows :

For sinks—kitchen, scullery, and pantry—114 inch, 8
pounds per foot.

Bath tubs, 114 inch, 3 pounds per foot.

Wash basins, 1} inch, 214 pounds per foot.

Row of basins, 134 inch, 3 pounds per foot.

Urinals, 114 inch, 3 pounds per foot.

All waste pipes should have a sufficient fall to insure
the running off of all water and leaving them stand
empty. Avoid long horizontal runs by placing fixtures
as near as possible to the vertical lines, and keep them
open and above ground or floor. No pipes should be
concealed behind anything but a hinged casing, or, if
under the floor, provided with a continuous support
on boards with proper grade, and the boards covering
them screwed down for examination or repairs.

All jointing of lead wastes should be made by wiped
joints and connected to the iron with a brass ferrule
or sleeve, soldered to the lead pipe and then thorough-
ly calked into the iron pipe with molten lead.

There are some fixture and waste pipes that to con-
nect them with the drain would be very apt to cause
serious results. For instance, the refrigerators ought
never to be connected directly with any drain or sewer,
but may waste into a pail or zinc pan movable by
hand, or into an open sink, or the open air. Large

‘sizes, say for hotels, where it is impossible to do other-

wise than waste into a drain, they should first waste into
an open pan or cup below the water line, and that be
connected to the drain by a deep sealed trap. A stop
cock may be placed in this pipe, so that when not in
use it can be cut off from the drain, independent of
trap.

Overflows from tanks,
drip pipes from safes and
floor linings, sediment, or
waste pipes from boilers,
must never be connected
under any ecircumstances
with the drain. The for-
mer can be discharged into
the gutter of the roof, an
open sink, or the open air.
This case only applies to
storage tanks for drinking
and cooking purposes.

Water closet tanks are
provided in themselves to
overflow into their bowls.
Drip pipes, or, in other
words, tell-tales, which
they are, should terminate
just below the ceiling of
the basement or cellar,
either with end left open,

& s
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which are very commonly used by some plumbers.
The settlement of soil pipes has very often caused
serious trouble (in good work every other way). by the
neglect of the workman giving it the proper support
atits base during its construction. In jointing castiron
pipe, the spigot end of one pipe must enter as straight
as possible into the hub end of the next, to secure a
perfect joint. In any change of direction in a line of
pipe, the proper bends must be used, of which there
areencugh varieties in the market to form almost any
angle.

On one of my inspections not long ago, I found a
joint so calked as almost to close one side of it, which,
of course, must be imperfect, for though the lead did
completely fill the joint, it was impossible to calk it
tight at the contracted part. In making these joints,
a gasket of oakum or hemp should be well rammed
in first to about one-third its depth, to prevent the
molten lead from running inside the pipe—the rest of
the space filled with soft purelead and thoroughly calk-
ed, or about onepound oflead to every inch diameter of
pipe. Inaresidencein Boston a few years ago. in apply-
ing the water test, I found that almost every joint leak-
ed more or less throughout the whole system, owing to
the fact that the plumber, either by mistake or
economy, used old lead mixed with tin, zine, or some
other hard metal in making the joints, which, of course
was so hard as to prevent his calking it with any degree
of safety without bursting the hubs. These joints can
and should be made tight without the use of putty or
paint. I would suggest that they never be treated with
cements of any kind, but left exposed, showing the
marks of the calking tool in the lead, andafter the lead
wastes are calked into their respective branches, sub-
ject the whole system to a water or peppermint test,
and inspected by the superintendent or engineer. In
passing through the foundation wall, the opening
should be enough larger than the outside diameter of
the pipe to allow the walls to settle without crushing
or deflecting the pipe.

© 1887 SCIENTIFIC AMERICAN, INC.

or, perhaps, a better way
is to turn the end up,
forming a trap, and then
caging a rubber ball on
top. This is merely to cut
off the circulation of air from the cellar, or the odors
from cooking in the kitchen rising through this pipe
into the rooms above.

Boiler wastes, or the sediment pipe, can discharge in-
to an open sink if convenient, or in place of this, and a
simpler way, is to insert a common hose bib or faucet
into the cold water or lower pipe leading from the
boiler to the range.

FINAL RULES.

All fixtures should be located as near as possible to
the soil pipes, both for economy and safety. On the
score of economy, the saving should be in quantity,
and not in quality. Concentrate all plumbing
on each floor as near to the vertical line of soil
pipe as possible, and make one stack of pipe answer.
Secure the utmost simplicity consistent with need-
ed convenience. One soil pipe with one bath
and two closets, all of the very best, will answer the
necessary uses of a large family, and will be safe. Two
stacks with half a dozen closets and baths, if as good,
will cost vastly more and will be less safe.

On the score of safety, one stack will be more regular-
ly used and flushed than two, consequently cleaner.

Secure an absence of dribbling streams, and use fix-
tures that produce the most copious flushing when
used ; the freest possible circulation of air in all parts
of the system, except so near traps as to evaporate their
seals ; the absence of all avoidable casing, and above
all get all the wastes completely out of the house before
they begin to decompose. Let the water closet be as
smooth and plain and fair as a new egg. and the waste
pipes stand empty when not in use.

O
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A CORRESPONDENT of the Country Gentleman tells of
butter pressed in a mould so as to look exactly like a
large fine strawberry. One of these berries was put by
the side of each plate, and an extrasupply stood in the
center of the table on a fruit dish. Gilt edged butter, in
such fancy shape, should sell for high prices.
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A DWELLING FOR THREE THOUSAND DOLLARS,

This attractive little residence was erected a short
time since at Portsmouth, R. I., from the designs of
George V. Cady, architect, of 164 Westminster Street,
Providence, R. 1., at a cost of rather less than $3,000.
The rooms, as shown bv the plans, are spacious and
conveniently arranged. and there is a cellar 7 6 deep
under the whole building.

The foundation walls are of * Danvas” brick, laid in
black mortar, and the chimneys and piers are carried
up in the same way. The main roof is shingled with
first quality Eastern shaved shingles. The corner

boards are 6%", base %', band %', and boarding be-
low band %". The sizes of the main timbers are as
follows: Sills and posts, 4"X6"; cross beams, 6"X8";
joists, 2" X 8"; rafters, 2"X4" and 2" X8" ; main rafters, 7"
X2"; hip angd valley rafters, 2" 8", and ridge, 1"X8".

The front staircase is executed in hard wood, and has
a tread 113" thick, risers %", strings 114", rail 2"x4", and
posts 4"x4". The back staircase is of hard Southern
pine. The dining room and library are finished in
pine, and the sitting room in ash, with 5 bases, 713"
trim, and 2" moulding.

The water closet apparatus is the *‘* Bartholomew,”

and the sinks the ** Miller ” variety. The exterior of the
house is painted with Johns asbestos prepared paint,
of the following tints: sides and gables, red ; main
building, light drab ; weather boarding, dark drab.

ARCHITECTURAL plans and specifications for stores,
dwellings, barns. schools, churches, and works of every
kind are executed at the SCIENTIFIC AMERICAN office
on very moderate terms. We can also furnish plans,
details, and specifications for any of the buildings illus-
trated in this publication. Munn & Co., 361 Broadway,
New York.
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A RESIDENCE AT ORANGE, NEW JERSEY.

In a recent number of the Builder and Wood-Worker
we find an elevation and plans for a comfortable look-
ing house, which we herewith present. Messrs. Stuck-
ert & Dietrich, of this city, are the architects. The
house has a frontage of 48 feet. The principal dimen-
sions are : Parlor, 14X1914 feet ; dining room, 16x17 ;
kitchen, 11X16 ; middle bed room, 15X15; left front
bed room, 1534 X 18 ; right front bed room, 1521 ; back
bed room, 12x17.

4

Failure of the New York Plumbers’ Strike.
The long strike of the journeymen plumbers of New
York city hasat last been declared off. The strike began
September 1, 1886, and has

v
-
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nienced them but little. All members have had all the
men they needed, and have attended to their business
promptly, with but one or two exceptions. They have
made gains in membership; they have established a
healthy infiuence for other employers to follow ; they
bave indorsed the trade school system, and have made
its instruction a part of the apprentices’ term of inden-
ture. These are direct gains. The journeymen have
experienced nothing but defeat ever since the begin-
ning of the strike. They started in with the experience
of previous strikes to guide them and with the promise
of adequate financial support from the national associa-
tion of journeymen plumbers. They made boasts
about the co-operative plan of carrying on business

June, 1887.
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Seasoned Lumber,

Lumber drying, as a rule, is slovenly and imperfectly
done. Itisthe most neglected branch of the entire
lumber business and its attendantindustries. It israre
that inside finish, thoroughly seasoned, is seen. After
a little the windows become 8o loose that they rattle,
and the panels of the doors shrink to such an extent as
to show unpainted streaks. In fine and expensive
hardwood work more pains is taken. When it comes
to furniture, not one manufacturerin a hundred knows
his business so far as seasoning lumber is concerned.
They are as blind as bats to one of the most important
elements of their business. Taking their output as a
standard, it is doubtful if they know seasoned from

unseasoned lumber. Pro-

been on since that time S
until recently, when the
contest, which for some
time had been entirely one
sided, was declared at an
end. The cause of this
strike was the decision of
the master plumbers’ asso-
ciation that apprentices
must be at least 16 years of
age ; must read and write
English ; must understand
the four cardinal rules of
arithmetic; must serve five
years ; and must be under
the sole control of the mas-
ters. The last provision
was the one to which the
journeymen mostobjected,
but they refused to tolerate
the masters’ requirements.
The journeymen then ad-
dressed a pronunciamento
to the masters, in which
they declared that a mas-
ter should take but one
apprentice for every four
journeymen ; that the se-
lection of apprentices must
be subject to the journey-
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vided they know one from
the other, it is plain they
don't care which they use.
All this shoddy work by
carpenters, contractors,
and furniture makers
might be avoided. It is
simply the result of haste,
probably due in some cases
to ignorance, in others to
a lack of ample working
capital, in others to a de-
sire to make capital as re-
munerative as possible,
and still in others to a
don’t care spirit. That
lumber can be properly
seasoned it would be fool-
ish to question. In the
absence of dry kilns it will
soseason if a roof be placed
over it and it be exposed
to the air long enough.
Time is required by this
natural process, however,
and that’s where the rub
is. House builders and
furniture manufacturers
want to save time. If they
cannot buy lumber to-day,

men’s association; that the K
first three and a half years
of apprenticeship must be
served under the journey-
men ; and that all hands
under twenty-four years of
age should be paid at least
$2.50aday. These two pro-
positions were far apart.
The principal point of
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difference was, however, the control of the apprentices.
All the other questions might have been arbitrated,
but on this important feature neither side would yield.
The masters went into the fight determined not to
yield their position, which was undeniably the right
one. The mastershave all through these dreary seven
months been nobly carrying on the *battle for the
boys,” and have been growing stronger every day,
both in material resources and in influence in the
city. The masters have secured the sympathy of all
other trades in this fight, and respect for their princi-
ples. Their association has been closer knit together
than it was before, and, in the end, we believe the
benefits derived by the masters will more than balance
the losses they sustained in the earlier part of the
strike. The last portion of the strike has inconve-

A RESIDENCE AT ORANGE, N. J.

which they were successfully to establish, but which
they did not. They have drawn on their working
comrades for $100,000, which has supported them in
idleness. They have succeeded in driving off their
most conservative and best members into the forma-
tion of an independent journeymen’s association.
They have disrupted their original friendly relations
with the gas-fitters, and made them enemies. They
have sustained defeat on every point, and have now
lost the fight entirely. Could anything be more humil-
iating *—Sanitary News.
O

A GREAT marble deposit has been found in Inyo coun-
ty, Cal. The marble is of superior quality, hard, solid,
and free from flint. A test resulted in crushing aninch
cube of the Inyo marble at 26,900 pounds.
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work it up to-morrow, and
get their money for it the
next day, they are not
satisfied. Lumbermen,
builders, and furniture
men meet in conventions,

>y [
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and talk about nearly every other subject under the
sun that pertains to their interests except drying lum-
ber. Never to our knowledge has this subject been
up for discussion in one of these conventions. And so
long as house and furniture buyers stand ready to pay
them money for what they may safely bet ten to one
is an imperfect article, the subject probably never will
come up.—N. W. Lumberman.

>0

‘WE should be pleased to have our readers bear in
mind the fact that full plansand specifications forany
of the buildings illustrated in this paper may be
obtained at this office on moderate terms. We are
assisted by able architects, and can execute any work
desired on very moderate terms. Munn & Co., 861
Broadway, New York.
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A THREE THOUSAND DOLLAR HOUSE.

This attractive and conveniently arranged little resi-
dence was lately erected on Fleetwood Avenue, near
Popham Street, Mount Hope, New York, for Mr. A.
MacIntosh, Jr., from the designs of Architect John E.
Kerby, of 280 Broadway, New York city. In the base-
ment is a kitchen measuring 14'X16’, fitted with wash
tubs, sink, and range, besides coal and other cellars and
furnace room. In the attic are three good-sized bed
rooms and large hall.

The foundation of the house is stone ; the frame is
clapboarded up to level of top of first ﬂoor and shmgled
above, and the chimneys are carried up in brick. The
interior trim is natural cherry wood on the first floor
and pine on the others. Gas, heat, and all other neces-
sary improvements have been provided.

The house cost the sum of $3,500 to build, but with a
little plainer material it could
be easily erected for $3,000.

A Boilding Union in
Chicago.

At a recent conference of
delegates from every building
interest in Chicago, with re-
presentatives present from
the Illinois Architects’ Asso-
ciation, the Chicago Real
Estate Board, and kindred
bodies, the members of which
hire altogether probably
650,000 workmen, a resolation
was unanimously adopted
that from this time forth the
signature by the employe to
the following card of princi-
ples be made a universal con-
dition of employment by all
the building interests of Chi-
cago :

*I recognize the right of
every man to decide for him-
self without dictation or in-

)

terference when he shall work or cease to work, where
he shal work, for whom he shall work, how many
hours he shall work, and for what wages he shall work.

**I recognize the absolute right of the employer to de-
cide for himself, without interference from any source,
whom he shall employ or cease to employ, to regulate
and manage his business with perfect independence
and freedom, provided only that he shall deal lawfully,
, Justly, and honorably with all men.

“ I recognize the right of every father to have his son
taught and of every son tolearn any lawful trade, as on
a plane with his right to a knowledge of reading, writ-
ing, or any other branch of learning, and that this right

' should be subject to regulation only by the laws of the
land. I hereby pledge myself in all iny relations and
intercourse with my employers and fellow-workmen to
,maintain and live up to thesc principles.”

There was no debate on the adoption of this meas-
ure, and action was enthusiastically unanimous, but a
general discussion sprang up when it was proposed
that the same card of principles be presented for signa-
ture to every employer with the pledge thereto changed
as follows :

‘1 hereby pledge myself to maintain and live up to
these principles inthe prosecution of my business, and
to lend my aid to the full extent of my infiuence and
power for their maintenance and protection among my
fellow employers. I further pledge myself not to ein-
ploy any workman except upon his signature of this
card of principles.”

When it was stated that the pledge meant the dis-
charge of every workman who did notsign the requir-
ed card, numerous objections were raised, especially by
contracting plasterers, carpenters, and stone cutters,
who are getting along peace-
ably with their men and are
expecting no trouble. All
objections were met with the
reply that the card contained
nothing not guaranteed by
the Constitution of the United
States, and that the country
bhad got tired of being shack-
led by the labor unions.

At length a tacit under-
standing was reached that
the pledge should be voted
upon by the delegates indi-
vidually, they then to go to
their associations and urge
its ratification. The pledge
was thereupon adopted unani-
mously. June 1 was fixed as
the date when the lockout
would be declared off and
business resumed with the
card of principles as the basis.
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STABILITY OF WALLS AT OPENINGS.

The following article has kteen written by M. Emile
Trelat, architect in chief for the department of the
Seine, director of the especial School of Architecture,
and has appeared in Le Genie Civil. It contains
matter of sowe interest, although some of the defects
of which the writer complains do not obtain with
English work, as English methods are not alwaysthose
to which objection is taken.

Fig. 1 shows the manner in which openings in the
walls are generally constructed. It will be seen that

Fre.r Fic.2
the courses are simply discontinued at the place where
the opening is required, except at the top, where an
especial support is added, capable of sustaining the
weight which surmounts the bay. This hasbeen the
method always pursued, and it is singular that its
imperfections have not been recognized. On looking
at a nearly finished new building, it may be observed
that the stones of the masonry below the bays are dis-
placed and raised up. This deformation gradually
develops as the work proceeds. When the edifice is
built of hewn stone, the displacement is scarcely per-
ceptible, especially if the blocks are large; but if smaller

4 v £$

materials are used, it becomes very considerable. Be-
yond a certain point the disorder ceases to progress,
because under the upheaved layers, Fig. 2, the stones
press against each other in one direction, def, forming
an inverted arch, and the foundations from whence at
first arose the dislocation of the stones, ppp, bring a re-
sisting force to bear upon the piers, TT. It is on ac-
count of tliese disorders, limited, though not avoided,
that the following rule is to be found in all treatises :
‘“ The supports and sills of the bays should never be
fastened into the masonry of the jambs, and should not
be placed until the sinkings have ceased.” Economy

requires that the sills, Fig. 1, should be reduced in
thickness, which if they were fixed at their extremities
would render them liable to break when whatisshown
at Fig. 2 occurs. Experience shows, therefore, that it
is best simply to place the supports and sills between
the jambs. Why should not these displacements be
avoided by some appliance fixed under the bays? The
question is better understood when treated mechanical-
ly. Fig. 8 shows a well made wall composed of resistant
materials. It isstableand solid, because round any
point, o, all the forces, fff, are equal and opposite,
balanced in o. If the field of resistance immediately
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round were partially removed, the displacement of
materials would follow until the forces were again
balanced by new conditions set up under a new form.
For instance, in Fig. 4, the forces, fff, or those derived
from them, would continue to act on the remaining
part of the wall, but the material road by which they
joined the meeting point being removed, their direct
reactions would be interrupted. Tworesults may then
follow—the materials which border the hole, not being
fitted to maintain the place from which the forces, fff,
tend to remove them, are dislocated, compressed on one
side, separated on the other side as in Fig. 5, so that
the material path of the direct reaction of the forces
becomes in a way reconstituted ; but the work is then
ruined, as seen by Fig. 5, by the sinking of the piers,
TT, which causes the lower stones to rise and the upper
ones to sink toward the aperture. The arrows show
the direction taken by the derivative forces to accom-
modate and balance themselves in the new arrange-
ment of the materials unless the opening is bordered
by a frame of a material sufficiently resistent to pre-
serve its form and to set up an opposition to the course
of the forces, fff, etc., asin Fig. 6. If instead of a cir-
cular hole, the bay be rectangular, as is generally the
case in edifices, Fig. 7, it will be remarked that the
forces, fff, are all vertical and horizontal, and that the
actions and reactions of those that are horizontal are
so slight and accidental that it is scarcely necessary to
provide against them, while those which act vertically
are considerable. Under such circumstances, strength
should be exclusi vely given at the top and the bottom of
the bay, Figs. 8and 9. In summing up these remarks
the author insists that every bay should be well pro-
tected at the bottom as well as at the top, enabling the
jambs to sustain and distribute the vertical changes in
pressure and its line of action. He concludes by point-
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ing out the greater advantages of iron frames
for stability and capacity to maintaining the form
of the bay. In many storied edifices where the
bays are above one another, it may be thought
sufficient to strongly sill the bottom of the lowest bay
only, as in Fig. 10. But it is far better to do so to the
upper and lower parts of every bay, asall materialscan
thus be better adjusted, and the regularity of the lines
maintained.— The Eugineer.
—_——rr—
An Ancient Theater.

To our mind, the most interesting relic of old Syra-
cuse is the Greek theater. This, like the quarries, the
catacombs, and the amphitheater, has been cut out of
the rock, so that, consideringits antiquity, it is in a
very much better state of preservation than buildings
of a similar characte: which have been *' put together.”
It was built about 500 years before Christ, and con-
sists of forty-two rows of seats, divided by two corri-
dors, most of which are in excellen’ preservation. A
long pit extends from wing to wing across the semi-
circular space at the foot of the seats, and this may
have been a receptacle for the curtain. Beyond this,
confused masses of stone mark the area of the stage
proper, from which steps still lead to the cliff above,
The view fromn the theater on a bright, sunny day is a
scene not easily forgotten by the spectator, and is only
surpassed in Sicily by the view obtained from the

city called by Cicero ‘ largest of Greek cities, and most
beautiful "—that the unbroken surface of the blue wa-
ters stretching away before us was onee alive with the
navy of a great nation and the argosies of every com-
mercial state in the ancient world. The lizards dart
about the sunlit stones, birds flutterin and out of the
ancient vestibules and retiring rooms, but we arealone,
and are thankful for it.— London Society.
—_———r—
THE HOUSE OF JOHN DRYDEN.,

The demolition of an old house in Fetter Lane, upon

which the inscribed tablet bears witness that it was

1

tall

THE HOUSE OF JOHN DRYDEN, IN FETTER LANE.

once the residence of Dryden, removes one of the few
remaining antiquarian relics of a period, nearly two
centuries ago, when most of the ‘“‘men of wit about
town,” especially the professional authors, inhabited
the narrow streets and courts north of Temple Bar
and the upper part of Fleet Street. Dryden and Ot-
way, rival dramatists but friendly companions, lived
directly opposite each other in Fetter Lane. Otway
called one morning at breakfast time, and was told
that Dryden was out—that he had gone to breakfast
with the Earl of Pembroke. The poet of ‘‘ Venice
Preserved ” said he would ecall again ; he did so, and
was informed that Dryden was gone to see the Duke of
Buckingham. A little disappointed, but not mortified
with jealousy, Otway took a piece of chalk that lay on
the table, stepped outside the front door, and wrote

BACK OF DRYDEN’S HOUSE, IN FETTER LANE.,

theater at Taormina. The eye wanders over the glim- | upon it, what was true and kindly meant, ‘‘ Here lives

mering stonework, across a fertile tract of orchard
land, to the deep blue waters of the Greater Port, one
of the most magnificent natural harbors in Europe,
and beyond this again to the low swampy shore of the
peninsula of Plemmyrium, now known as Isola, and
famous for the wine of that name. Not a sound breaks
upon the ear as we sit here and sentimentalize. Despite

dead, and find it hard to realize that all around rose a

© 1887 SCIENTIFIC AMERICAN, INC.

! Dryden, a poet and a wit.”

Presently, Dryden came
home, saw the writing, took the chalk, and added a
second line, ** This was written by Otway, opposite.”

It was certainly a rude piece of verse, for such a mas-
terly hand ; but we do not like to believe that Otway

" took offense at the joke, as intended to signify that he
was the opposite to a poet and wit. Dryden’s publish-
the bright scene, we feel that we are in a land of the |

er, Jacob Tonson, had a shop near the Inner Temple
gate.—Illustrated London News.
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HEATHCOURT, MAIDENHEAD,

Our illustration represents a house recently erected
for Mr. Arthur Lawrence at one of the most attractive
spots near London, bordering on the well known Maid-
enhead Thicket, and adjoining the old London and
Bath high roads. The ground is high, about 114 miles
from the railway station, and in a locality rapidly and
deservedly becoming very popular. The building has
been constructed in red brick with Doulting stone
dressings and Broseley tiles. Mr. Arthur Vernon, of
26 Great George Street, Westminster, is the architect.
—Building News.
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A SUBURBAN RESIDENCE.

We publish an admirably planned and picturesque
design of a suburban residence, by Mr. Wm. H.
Beers, architect, New York. The house has been de-
signed to occupy a corner lot, with a frontage of one
hundred feet on the main street and two hundred on
the side street, giving ample room for a stablein the
rear of the lot. The house has an extreme frontage of
55 feet by 65 feet in depth. All the principal rooms on
the first and second floors have an outlook on the
main street ; and while the dining room is in the rear
of the library, a view of the main street is possible, as
here has been thrown out an octagonal projection,
producing a very pretty effect, both as to exterior and
interior. This projection is carried up two stories,
giving the same advantage to the chamber over dining

pleases the eye. Passing up the front steps on to the
piazza, which runs across the front and side of the
building, you enter the house through a large vestibule,
finished in ‘‘old English oak,” highly polished, with
vestibule door and side filled with beveled plate glass,
entering a wide hall, finished in ‘‘quartered oak,”
with wainscoting five feet high, and panels of wains-
cot filled in with relief work, finished in old silver. A
hat rack with large mirror, built in, and forming part
of the wainscot, is placed beyond the parlor doors. In
the rear of the hall, facing the front entrance doors, is
a large and massive oak mantel, with tile hearth and
facings ; frame and andirons finished in old silver.

The principal feature in the house is the staircase
at the right of the mantel. This staircase, occupying
as it does the full width of the staircase hall, is built
in quartered oak. The first fiight of steps are six feet
wide, flanked on the right by a massive carved newel,
with a ““dragon” holding a newel light finished in old
silver. After ascending the six steps you reach a broad
gallery, running the full width of the hall, with rail,
newel, and an open screen, with carved posts, spindles,
etc., dividing gallery from the hall proper. Witha
rug on the floor, and a few tropical plants placed about,
this makes an effective and desirable resting place.
Ascending a short flight of six steps, you reach the
second gallery or bay window landing, with uphol-
stered seats about windows in bay. This beautiful
window produces a truly magnificent effect, with its

rately carved mantel and trim. This room is carpeted
with carpet in the most delicate colors, while the side
walls and ceiling are decorated in delicate shades of
cream, pink, and gold. All the rooms, except draw-
ing room, have parquet floors. The kitchen, laundry,
pantries, etc., are as perfect in their arrangement and
details as could be desired, and as a study of the plans
will reveal.

On the second floor all the chambers are light and
cheerful, and have a pleasant outlook, and are finished
in white maple, cherry in its natural color, and white
ash, all rubbed down and brought to a high polish.
The bath room is finished in white maple, with cream
white tile dado, four feet high, and tiled floor. Some
of the bed rooms have dressing rooms adjoining, and
each chamber has from one to two large closets fitted
up with shelves and drawers.

In the attic there are a number of servants’ rooms,
trunk rooms, packing room, ete., all fitted up complete
in every detail. The cellar is large, open, and light,
with a large hot air furnace which heats the whole
house perfectly. There is also a large storage refrige-
rator, inclosed with brick walls, and built in a most
perfect manner. The cost is estimated at about twenty
thousand dollars.

Egyptian Reliefs.
The wall was first chiseled as smooth aspossible, the
imperfections of the stone were filled up with cement
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RESIDENCE OF MR. ARTHUR

room, with the addition of a second story piazza off
this room.

The exterior of the house on first story is finished
with clapboards and trimmed with corner boards, belt
courses, etc , as shown on the drawing, and over each
window is placed a swinging transom glazed with
stained glass. These transoms are very pretty in their
interior effect, and also furnish an excellent means for
ventilation, when opened, in connection with the open
fireplaces in each room. The second story is carried
out in the ‘‘ Old English ” half-timbered style, with the
panels filled in with round cut shingles. On the front
there is a gable extending half the width of the house,
with a very effective group of windows in same. The
panels in this gable are filled with shingles, carved
woodwork, rope twisted in artistic designs, secured to
the wood, and finished in bronze, producing an excel-
lent effect.

The two most beautiful and striking effects produced
are the bay windows—at corner of house on second
story, and the bay which forms the staircase landing,
These two superbly designed windows are equally
effective in their interior effects. The chimneys are
tall, and are quite an architectural feature in them-
selves, and in the library chimney there is a window
over mantel shelf filled with an artistic piece of stained
glass work. On all sides of the buildlng there is some
interesting architectural feature or bit of detail that
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LAWRENCE, MAIDENHEAD THICKET, BERKS, NEAR LONDON.—ARTHUR VERNON, ARCHITECT.

fine stained glass, reflecting its various colors in the
hall below. From this landing, by ascending six steps
more, you arrive at the level of the second story. On
the right of the entrance hall you enter the library
through large sliding door opening, and find this room
finished in dark antique mahogany, finished with a
high polish, and a large, massive mantel running to
ceiling. In front of room there are a charming group
of three windows with their broad panes of plate glass
looking out on the main street. At the opposite end
of this room, on each side of the large sliding door
opening, leading to dining room, are low bookcases
with silk curtains hanging from brass rods. The
remaining wall space in this room is reserved for furni-
ture.

Passing from the library into the dining room, you
find a large, spacious room with a large mantel, in
English oak, facing you as you enter from library,
while at the end of the room an octagonal bay has
been thrown out to give a view of the main street.
With its broad sheets of plate glass, the stained glass
above gives this room a very cheerful effect. The
buffet and mantel are in one, the buffet extended on
each side of the chimney, which as designed produces
a novel and pretty effect. All the wood in this room is
“ old English oak,” finished to a dull gloss.

Passing from this massive room, we enter the draw-
ing room, which is finished in white maple, with elabo-
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or plaster, and the whole was rubbed smooth and
covered with a colored wash. Lines were then ruled
perpendicularly and horizontally with red color, form-
ing squares all over the wall, corresponding with the
proportions of the figures to be drawn upon it. The
subjects of the painting and of the hieroglyphics were
then drawn on the wall with a red line, most probably
by the priest or chief scribe, or by some inferior artist,
from a document divided into similar squares. Then
came the chief artist, who went over every figure and
hieroglyphic with a black line and a firm and steady
bhand, giving expression to each curve, deviating here
and confirming there the former red line. The line
then traced was then followed by the sculptor. In
this stage there are instances of a foot or head having
been completely sculptured, whilethe rest of the figure
remains in outline. The next process was to paint the
figure in the prescribed colors, and in some cases the
painted line deviates from the sculptured line, showing
that the painter was the more important workman,
and that even in this last process no possible improve-
ment was omitted. There are other instances where a
considerable deviation from the position of aleg orarm
has been made after the sculpture was finished and
painted ; the part was recarved and the defective por-
tion filled in with plaster, which, having since fallen
out, furnishes us with this curious evidence of their
practice.—Owen Jones.
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FLOORS AND CEILINGS: ANCIENT AND MODERN,
BY C. POWELL KARR, C.E., CONSULTING ARCHITECT, NEW YORK.
(Continued from page 111.)
III.—JAPAN—THE MODERN HOUSE.

According to Fauld, however humble a Japanese
home, it is always guarded by a moat. Ina feudal man-
sion the moat was usually deep enough to prove a genu-

ine obstacle. We should call the modern moat a gutter.
While it is still almost universally retained, the muddy
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into wards and blocks, and the numbers of the houses
are often confused and misleading.

A slip of whitewood is nailed on one of the posts of
the gate and is inscribed with the name of the street or
block, the number, name of householder, numbers and
sexes of household. Besides this combined street sign
and door plate there is often a charm to keep away the
wolf from the door, an animal which was literally once
known in the vicinity of Tokio, and greatly dreaded.
Within the porch there are racks for halberts and
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Fig. 1.-INTERIOR ARRANGEMENT OF AN AINO DWELLING.

water is hid in the summer time by duckweed or the
broad leaves of the lotus. Even in front of the hum-
blest dwellings is the inevitable miniature moat, which
is often dry,’of 'a foot jor so in breadth, and at most
about two inches deep. These "moats or gutters are
lined with stone in receding layers, in the better class
of dwellings. The humble habitations have their
moats lined by thin pine boards pegged down into the
ground. As their sides and bottoms are of course open
to absorb the drainage, and as all the surface sewage
passes into them, the sanitary results are sometimes
disastrous.

Approaching the gate, we are awed by a massive
arrangement of black wood. Its form, in some cases,
approaches that of the so-called ** bird rest” in front of
Japanese temples. The wall or fence may consist of
bamboos, whole or split, or of thin wooden planks
blackened with a mixture of India ink and the juice of
the unripe persimmon, which is highly bitter, astring-
ent, and antiseptic. preserving the wood for a long
time.

In the houses of some pretensions there is an em-
bankment behind the moat, topped by a quick-set
hedge of either holly, privet, camellia, or the like. Be-
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Fig. 2 —AINO HOUSE YEZO.

hind this there is either the fence already deseribed or
a wall composed of thin tiles laid horizontally, with
much white shell line ; or a bamboo lath and plaster
wall, sometimes covered by diamond shape tiles, the
joining lines of which are concealed by diagonals of
white lime laid on smoothly, rounded, and as thick as
three fingers This has a pleasing appearance, quite
characteristic of Japanese architecture. As the name
of the street is not to be found at the street corners, it
is repeated at every doorway. The towns are divided

other grotesque instruments of formidable shapes.
These accouterments have been removed, but the racks
still remain, the traditional sign post of an obsolete
custom. The gates of the larger houses are heavy,
and are adorned with copper or bronze mountings, and
often studded with large nails.

Upon entering the gate you find a court, from the
several sides of which the open verandas of the build-
ing may be approached. Entrance to the high veran-
das ig effected by means of heavy wooeden stairs. The
court is sometimes paved with water-worn stones,
larger than a goose egg. Sometimes it is level. weedless.
perfectly well swept earth, and in either case lines of
smooth stepping stones are placed in the regular path-
ways.

The gardens, even of somewhat humble mansions, are
often graced with carved stone lanterns. The roof is of
black tiles in Tokio, and the darkness of the clay from
which they are made is due to the presence of organic
matter. In the poorer houses, wooden shingles are
sometimes used.

In front of the doorway is a small space unfloored,
called the doma, where you take off your shoes after an-
nouncing yourself in the words, “ O tonomi mosu” (“ I
beseech you”) or by ringing & gong suspended from the
door post. The beams supporting the roof are ponder-
ous. The walls are hung with paper lanterns, and
there is a range of white wooden fire buckets, all stamp-
ed with the crest of the owner. Some of the lanterns
are cylindrical, and open out like a concertina. They
are suspended from a hooked stick, and are similar to
those that were used in ancient Egypt. In one part of
the house, according to Mr. Fauld, is the altar shelf, on
which images of saints or sages or pictures of ances-
tors may be seen, with incense tapers burning before
them by day and lamps at night. Photographs of the
dead are often honored in this way. In drawing Fig. 1
we show the interior arrangement of an Aino dwelling,
in which the position of the altar shelf is indicated by
a diagram. It is sometimes called the ancestral shelf,

Fig. 4—A MODERN JAPANESE HOME.

In the walls are recesses with sliding doors, into which
the bedding is thrust in the day time. Clothesare kept
in plaited bamboo boxes, usually covered with black or
dark green water proof paper. The furniture is very
simple. There are often in the best houses no chairs,
no stools, no tables, no bedsteads. There may be some
low short-legged side tables of characteristic Japanese
pattern and one or two costly vases or other ornaments,
a few scroll pictures, which are changed in deference to
guests and seasons, some flowers or dwarf trees in vases
and alamp or two. Insummer a well planned Japanese
house is the very ideal of coolness, grace, and comfort.
In winterit is the realized dream of misery. Fire
places are unknown, and the ventilation is conspicuous
by its absence. The walls within are wainscoted and
hung with painted and variously colored paper. Mr,
Hildreth, the historian, suggests the probability of the
derivation of paper hangings as a substitute for tapestry
from this circumstance. To every house is attached a
back yard, which, though never so small, yet always con-
tains some curious and beautiful plants, and they are at-
tended to with a great deal of care. In Fig. 2isshown an
Aino house, by permission of Prof. Morse and his pub-
lishers, Messrs. Ticknor & Co. In Fig. 4 the street view
of modern house in Tokio, and in Fig. 5 the framing
plan of an ordinary two storied house. a description of
which we take from ‘‘Japanese Homes and their Sur-
roundings.” The Japanese standard of measurement is
a sun, which is nearly equal to our foot, and is divided
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SCENE IN KIOTO.
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into tenths. The wood employed in the frame is usual-
ly cedar or pine. The corner posts, as well as the other
large upright supports, called kas hira (H), are square,
and five tenths of a foot in thickness ; these are tenon-
ed into the plate upon which they rest. This plate is
shown at D. Itismade of cedar and sometimes of chest-
nut. Its cross section is six tenths of a foot square, and
rests directly on a number of stones, F. Between the
principal uprights smaller up-
rights or studding are placed
as indicated at B, and the
cross section is two tenths of
a foot square. Through these
pass the cross pieces called
nuki (see A). They are four
tenths of a foot wide and one
tenth of a foot thick. To
these are fastened bamboo
slats, the substitute for laths.
The horizontal beam to sup-
port the joists of the second
story floor is called the nikai
bari (shown at C). This is of
pine, with a vertical depth of
one and two tenths feet, and
a width of six tenths of a
foot. The rafters of the roof,
called yane shita (see I), in
this frame are nine feet long,
three tenths of a foot wide,
and eight tenths of a foot in
depth, thus showing that
they recognize the engineer-
ing axiom that with any
given cross sectional area the
deepest beam is the strong-
est, if prevented from lateral
motion. Cross beams (see J)
from the upper plateare called
taru ki. From them spring
short posts to support the
ridge pole. The first floor
is sustained by posts that rest on stones embedded in
the ground, as well as by a beam called yuka shita (E).
This is secured to the upright beams at the height of
one and one half or two feet above the lower plates.
The upper floor joists are of pine, two inches square.
The flooring boards are six tenths of a foot in thickness
and one foot wide. The lower floor joists, called neda
maruta (@), are rough round sticks, three feet in dia-
meter, hewn on opposite sides. On top of these rest
pine boards six tenths of a foot in thickness.

In Fig. 3 we show a street scene in Kioto, one of the
most beautiful cities of the Japanese empire. Japan is
aland of littles. Their most beautiful objects are gen-
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erally little. The knob of a stick or the button of a
tobaceco pouch is often an art work of the highest
elaboration, and their dainty foods are served in small
portions. It is also a land of earthquakes, and this
brings us to one of the most singular facts connected
with the structure of Japanese buildings—a method
adopted with the special view of insuring safety dur-

ing these periods of the earth’s vibrations. Japanese

Fig. 5—FRAMING OF AN ORDINARY TWO STORIED

houses and templesare put together in a solid and sim-
ple manner, each work being complete in itself, and
having an altogether independent existence. Thus, a
Japanese house is in no way built upon foundations,
or fixed to the ground on which it rests. It stands
upon a series of legs, and these legs usually rest on
round-topped stones of such a height as will during the
rainy season support the timber uprights above any
water that may lie upon the ground. In Fig. 5, show-
ing the framing of an ordinary dwelling, which we
have taken by permission from Prof. Morse's *‘Japanese
Homes and their Surroundings.” this arrangement of
short posts upon foundation stones is very well shown.
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THE TOWER OF BELEM, NEAR LISBON.
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It is obvious that while an object tixed to the earth
might if rocked be broken off from the ground, or
become strained and destroyed, that which is loose
would simply oscillate and settle down again after the
vibration had ceased, whereas, if the posts were fixed,
the application of a smallamount of pressure on the
upper part (especially if the top was heavy), or any up-
heaving of a portion of the ground on which it rests,
would be likely to do it an
injury or effect its destruec-
tion.

Pagodas are often of great
bheight, yet many have ex-
isted for seven hundred years,
and have withstood success-
fully the many vibrations of
the ground, which must have
inevitably achieved their
overthrow had they been
erections of stone or brick.

(To be continued.)

Portugal Laurels by the
Seaside,

For general planting near
the sea, the best shrubs are
tobefoundamong evergreens,
though some of these do not
appear to thrive any better
than the deciduous trees, and
among the worst .is the Por-
tugul laurel. Within the
shelter of the low walls in
front of the villa gardens fac-
ing the beach it grows, but
above the shelter of the wall
it makes no progress, and the
tops look as if they had been
scorched by fire. Beside the
Portugal laurel, and fully
exposed to the blast—and we
should say within reach of the spray from the sea—the
laurustinus thrives amazingly, making a large and
densely furnished bush, such as is seldom seen in inland
situations. It is quite a substitute for the laurel.
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THE TOWER OF BELEM.

The annexed engraving, taken from Architeltonische
Rundschau, represents the singularly picturesque fort-
ress called the Torre de Belem, which was erected
about the end of the fifteenth century, in the town of
Belem, a suburb of Lisbon, Portugal. The building
is situated on the north bank of the Tagus. close to
the water’s edge, and itsbatteries command that river.
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RESTORATION OF ROMAN RUIN AT REIMS, FRANCE,

The gate known as the Porte de Mars at Reims, in
France, one arch of which has been recently restored,
a first step toward the restoration of the whole monu-
ment, is the only one remaining of four similar gates
or triumphal arches which were used in the city of
Reims while under the dominion of Rome. It consists
of three arches and eight columns of the Corinthian
order, measuring 4214 feet in height. The middle arch,
which is the largest, measures 49 feet in width and 38
feet in height. It is called the Arch of the Seasons, and
the sculptor had represented the twelve months of the
year. Unfortunately, five of these bass-reliefs are al
most entirely destroyed, and the seven others are very
much damaged. The left hand arch is called the Arch
of Remus, and represents Romulus and Remus under
the wolf, and at the right and left of the children are
standing figures of Faustulus and Acca Laurentia. The
archat the right is called that of Leda, and represents
Leda and the swan, with a Cupid carrying a torch
above them.

Until1544 the Porte de Mars was actually used as the
gate of Reims, but at that time, owing to the growth
of the city. it became necessary to carry the gates fur-
ther out, and the Porte de Mars is found buried (incred-
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The floor of the arcade is tessellated, white and pink
marble being used in its construction, and being set in
squares, with diamonds cut in each corner and a circu-
lar piece of pink marble set in the center of each.

At the end of the arcade is the wide marble staircase
that runs up through the entire eleven stories to the
roof. Above the first story the railingis of iron, in
fancy and elaborate design, neatly gilded and painted,
but on the first story the balustrades are of pure Mex-
ican onyx, beautifully carved, and are capped by a huge
rail of polished granite. The newels of this staircase
are also of Mexican onyx, a foot thick. They are sur-
mounted by two bronze figures, which areto support
candelabra of electric lights, and on their face have the
monogram of the society, ** E. L. A. 8.,” in big letters
of polished brass.

At the eastern end of the arcade, in the arch of the
dome, there is a panel of mosaic work that is said to be
one of the finest things of the kind in this country. In
its center is the draped figure of a woman seated on a
dais, with her hands about two children on either side
of her, as though protecting them fromn some impend-
ing danger. On either side of.the figures of the woman
and children are those of two warriors—Greek in spirit
—oneof whom holdsa sword and the other a spear,
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was remodeled and another story was added to it, and
the huge wing on the corner of Pine Street built from
the foundations up.

It was a tremendous job, and an army of men were
kept at work day and night in the whole of that time.
Mr. Henry B. Hyde, the president of the society, per-
sonally watched every detail of the work, which was
under the direction of George B. Post, the architect,
and David H. King, Jr., the general contractor. No
less than thirty-one sub-contractors were employed on
the work.

‘“We worked night and day,” said Mr. Hyde to a
Herald reporter, ‘‘ and now everything is ship shape.
Our building covers an acre of ground, and has six
hundred offices in it, less than twenty of which yet re-
main unrented. You may get an idea of the work we
have done when I tell you that about a year ago all
the granite and marble used in the new portion of the
building lay in the quarries uncut and untouched.”—
N. Y. Herald.
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Enameled Brick of Diflferent Colors,

A building brick which is in use in England and Ger-
many is covered with an enameling compound made
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THE HISTORIC MONUMENTS OF FRANCE-THE ROMAN ARCH OF MARS, AT REIMS,

ible to believe) under the rubbish brought there for
leveling the new routes. Discovered and unearthed in
1812, the government bhas recently classed it among
the monuments of historical interest, and has voted, in
conjunction with the municipal government, the funds
necessary for the preservation and restoration of this
important ruin.—L'Illustration.

'The Equitable Building, New York.

Another wonder has been added to the many—of an
architectural kind—to be found in New York, and that
is the court or arcade of the remodeled Equitable
Life Assurance building, on lower Broadway, opened
on May 2 for the first time.

The court isin the center of the building on the
ground floor, and is 100 feetlong. 44 feet wide, and 30
feet high. Its walls. for their entire height, are made
of highly polished Ste. Baume granite. Double pillars
of the same material are ranged along the sides of the
walls at regular intervals. Their bases are made of
Knozxville (Tenn.) marble and their capitals of Algerian
onyzx, all highly polished, and producing a beautiful
effect. Around the tops of the columns runs a layer of
polished Knoxville marble, then a layer of dark Italian
marble, then another layer of Knoxville marble, from
which the arched roof of the court springsin a graceful,
symmetrical curve.

The roof or domne of the arcade is of prettily designed
stained glass and rests on arches of Knoxville marble,
in which panels of bright polished Italian marble are
set.

and under the panel the motto of the society, ** Vigi-
lance and strength defend the defenseless.”

The arcade was crowded with people on the opening
day, and every one of them, after they had explored ail
the beauties of the place, returned to get another look
at the wonderful mosaic.

The arcade isreached by the main entrance on Broad-
way, a hallway twenty-two feet wide, in the construction
of which the same materials were used asin the arcade,
and running from the arcade through to Nassau Street
is another wide hallway which is intersected at right
angles by the hallways running from Pine and Cedar
Streets. In all these hallways, which are brilliantly
lit up with electric lights, the walls are of Ste. Baume
granite, the columns of the same material, with bases
of Knoxville marble and capitals of Algerian onyx.

The frames of all the doors and windows in these
hallways are of old English oak, elaborately and beau-
tifully carved. This oak lay in a lamber yard in Eng-
land for sixty years, and was imported by the life as-
surance society for the very use to which it has been put.

Along the sides of the hall leading to Nassau Street
there are to be erected a lot of shops or booths, which
will be called “a bazar of all nations,” where one can
buy anything from a toothpick to a theater ticket.
These will be opened in a few days.

It was on May 1, 1886, that the alterations on the
Equitable Life building were commenced, and now the
work is practically done. In that time two immense
buildings were torn down, one side was taken out of
the Equitable building itself, almost its entire interior
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as follows : One hundred and fifty parts fluorspar, 60
parts Paris white, 50 parts lime, 50 parts oxide of tin,
and 50 parts kaolin. These ingredients are pulverized
and triturated to an impalpable powder, and re-
duced to a homogeneous mass, which is caleined in a
crucible. After it has cooled it is again reduced to a
powder. Water is added and the mass is ground to
the coansistency of cream. The portion of the brick to
be enameled is then dipped into it and the brick sub-
mitted in fire clay cases to a heat which fuses the en-
ameling compound. A black enamel is produced by
adding to the ingredients mentioned above black oxide
of cobalt, black oxide of manganese, and umber pre-
vious to the pulverizing and calcining. Blue enamel can
be made by adding black oxide of cobalt ; green by
adding sub-oxide of copper ; red by adding sub-oxide
of copper and red oxide of iron.
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Preservative Fire-proof Paint.

To the Editor of the Scientific American :

I give you, and the many intelligent readers of your
valuable journal, a recipe for the best fire-proof paint
extant.

Take equal quantities of common salt, alum, soluble
glass, and tungstate of soda, four parts lime or lead ;
mix with linseed oil to proper consistency ; put on three
coats. Itisfire-proof, and posts and other woods exposed
to the weather will last 30 to 60 years.

F. M. SHIELDS,

Coopwood, Miss.
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WARNER’S IMPROVED DRY PLATE HOLDER.

One of the most serious annoyances a photographer
has to contend with in the present day of lightning dry
plates is a leaky plate holder, particularly when the
latter is composed of one or more separable parts, since
the slightest trace of light entering at some minute
crevice will frequently damage a day’s work. By its
simplicity, solidity, and ease of operating, the holder
here shown possesses features very desirable for out of
door photography, in that it is perfectly light tight,
strong, and compact.

Fig. 1 represents a longitudinal section, in which the
upper slide is withdrawn. The body of the holder con-
sists of a light hardwood frame, having a metal or

Fig. 5 represents another form of a rigid angular
strip, made in one or two lengths, intended to be sub-
stituted for that shown in Fig. 3, with the bevel side
downward, and in conjunction with two spring clamps,
bent in the shape of a half bow, secured to the inside
end of the holder in place of the pivoted clamp. With
this latter device the plate is inserted by putting itslow-
er end in the two spring bow forks, then by pressing
down on the edge the plate until its upper end slides
under and snaps, or pushes up into the rigid beveled
lugs in the upper end of the holder. To remove the
plate a knife blade or a thin steel key is passed over the
upper edge of the plate. Then by pressing down it is
quickly pried out from the rigid lugs. The beveled shape

WARNER'S IMPROVED

gelatinized fiber septum in the center, upon each side
of which are riveted very light flat steel springs, shown
clearly in Fig. 2. In the lower half of the holder (Fig.
1) may be seen a plate in position. An angular metal
strip is rigidly secured on the left hand end of the in-
side of each plate compartment, intended to hold one
end of the sensitive plate, while at the opposite end is
a movable or pivoted angular strip or clamp provided
with projecting ends, which, when thrown up, permits
the sensitive plate to freely drop down into the holder,
resting, as it were, upon a bed of springs.

To insert the plate, the holder is held withits narrow
end resting on a support at a slight angle, then the ex-
posing slide is withdrawn, and the plate, film side out
toward the operator, is slid over the spring under the
left hand angular strip. In this position the other free
end of the plate projects slightly above the holder. The
right hand clamp is now turned down over the end of
the plate, pressing the same down into position. 'The
springs compensate for any variability in the thick-
ness of the glass. Hence the film side of the plate re-
mains always in the same plane and in focus. The ex-
posing slide is next inserted, and the holder is filled
ready for use.

The pivoted clamp, it will be noticed, has the pivot
located just one side of the center, and as it is turned
down over the plate, the latter pushes past the line of
the pivot, thus securely locking the plate. The up-

UNLOADING GRAIN.

ward pressure of the plate cannot open the clamp. The
latter is also held by friction on the sides of the holder.

Special cut off light valves, consisting of plates with
one side bent down, forming an angle, to prevent slip-
ping, and also arranged to fly outward by a miniature
spiral spring between them, as the slide is withdrawn,
and effectually close the slit, may be seen in Figs. 1
ond 4.

In removing the sensitive plate, the pivoted clamp is
first turned up. At once the springs underneath force
one end of the plate up and out of the holder, when it
is easily caught with the fingers and slipped out. This
feature of the holder is quite important, since in ordi-
nary holders the operator is obliged in many cases todig
out, as it were, the plates with the fingers, being very
apt to injure or scratch portions of the film. Fig. 3 isan
enlarged view of the rigid angular strip. Fig. 4 shows
the pivoted clamps down, when holding the plates.
The dotted line indicates the position when thrown up.

DRY PLATE HOLDER.

of the latter is intended to compensate for the vary-
ing thickness of plates.

The holder being made in one piece is perfectly tight,
while the arrangement of the clamps permits un-
even and rough-edged plates to be quickly and easily
inserted.

It should also be mentioned that the slides of the
holder are made of gelatinized fiber, a new material,
light and as enduring as steel and not affected by
moisture. The surface is slightly roughened and may
be written upon, serving as amemorandum of exposures.
The inventor claims that by substituting this fiber for
metal, together with the other features, he has an ex-
tremely light holder, one that, in fact, is without a peer
for convenience and safety.

Further particulars may be had from the patentee,
Mr. M. P. Warner, 69 Lincoln Street, Holyoke, Mass.,
who, we understand, desires to negotiate for the sale
of territorial rights.

4+ >

UNLOADING GRAIN,
Mr. M. H. C. Gardner of Orange Co., N. Y., writes as
follows to The Rural New-Yorker:
*“One of the most tiresome jobs in the busy days of
thrashing is to put the grain up in the granary, while

o

Fig. 1.

the machine stops for a rest. The bags must be emp-
tied, and quickly, as time is precious and all hands
have to work hard to feed the machine and take care
of the straw, so that when it stops men are usually not
in the humor to carry away 75 to 150 bushels and
empty it into bins up a pair of stairs. The thrashers
who come and thrash my grain, year after year, all
say my way of hoisting wheat or other grain ‘‘ beats
'em all.” Back the loaded wagon to the elevator,
which rests on a platform level with the wagon, place
the bags on the elevator, and the horse instantly raises it
to tne second floor, where men empty the bags into bins.
It is surprising how quickly 100 bushels can be unload-
ed without any straining or unnecessary lifting. The
contrivance is simple to construct. It can be made
with saw, hammer, and nails, or it may be mortised
together.”

Fig. 1 shows how the elevator is made. The dimen-
sions are as follows: A A A, 3 X 4 inch scantling;
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BBBB,1Xx6or8 inch; C C, small wooden friction
wheels to run against the side of building ; D, inch
flooring ; E, screw hook ; F' F, sills, 2 X 4 or 6 inches.
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A WOODEN TOWER NEARLY 1,000 FEET HIGH.

On the occasion of the great International Exhibition
of Sciences and Industry at Brussels in 1888, it is
proposed to erect a 300 meter (984 foot) wooden tower
after designs by Messrs. Hennebique and Neve.

This tower, a general view of which is given in the
annexed engraving, is to be 174 ft. square at the base.
It will consist of a parallelopipedon supported by eight
counterforts having a projection of 49 ft. and being 1€
ft. in thickness. The calculations have been based
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WOODEN TOWER NEARLY 1,000 FEET HIGH.

upon the supposition that the tower will, through its
inertia solely, resist an upset thrust produced by a
wind exerting a pressure of about 65 pounds to the
square foot. On giving the tower a total weight of
15,000 tons, with a base 174 ft. square, the moment
of resistance to overturning would be much greater
than the moment of overturning due to a wind such
as above supposed.

The sections of the framework at each point of the
height have been determined in the same way. The
wood required would thus be 353,200 cubic feet.

Seven elevators in the interior will give access to the
three stories, in which will be established restaurants,
a helvedere, and an observatory. It will be possible to
erect the tower in one year, and it will cost, at the
most, $400,000. The authors of the project think that
this sum can be easily raised by the formation of a

society issuing stock at $2 per share, and giving the
right to ascend the tower.—Chronique Industrielle.
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GEORG EBERS.

Georg Ebers, the German Egyptologist, has just cele-
brated his fiftieth birthday; and as this point of a
man’s life is supposed to be the time of all others for
reviewing his past, we, too, will take at least a hasty
glance at the work of this scientist, novelist, and poet.
He was born in Berlin, and went to school and college
there and at Gottingen ; but while still quite young he
was obliged by illness to leave his home, and he went
to Egypt. During this and a subsequent journey to the
land of the Pharaohs he pursued the studies on which
his books were afterward founded. His labors for the
dissemination of knowledge of the history of the Nile
country were not, however, confined to his writings,
for he taught at the University of Jena, and afterward
received a professorship at Leipzig.

Even a short sketch of the life of Georg Ebers would
be incomplete without some reference to his charming
family life and his delightful home on the banks of
Starnberger Lake, in Bavaria, which is shown in the ac-
companying cut, taken from ‘‘ Ueber Land und Mehr.”
Here he has written some of his best poems, and we
trust that these congenial surroundings will continue
to inspire him in the future as they have in the
past.

can be given for its preference. The saving of timber
or iron in the roof framing is a consideration of great
moment in very many instances.

If copper can be bought at less than half its former
price, and can be used at considerably less weight per
foot than lead, there is evidently great advantage in
using it. We have good reason for stating that 16 oz.
sheet copper can be supplied and laid at from 1s. 3d.
to 1s. 6d. per foot superficial. For lead coverings the
timbering must be of heavy acantlings compared with
those required for copper. For traffic, the latter mate-
rial is found to be far more able to stand the wear than
either lead or zine. The cost of laying copper is rather
more than that of lead. Referring to Laxton’s, 16 oz.
sheet copper to flats and gutters, including seams,
labor, ties, and nails per foot super., is 2s., and 20 oz.
sheet for flats 2s. 6d. ; but these prices are high, and
tend to mislead. Comparing copper with zinc, the lat-
ter has the advantage in first cost, since zinc can be
laid down as light as copper for one-half the price.
But what of other matters ? The two coverings cannot
be compared as regards durability or appearance. We
all know how zinc wears in most towns; how it gets
eaten away by the action of the atmosphere, or rather
by a voltaic action that is set up. We bave known

into thin leaves. From these considerations we think
that the profession would be consulting their best in-
terests in availing themselves of copper for their orna-
mental roofs, or where durability and lightness are
desirable qualities. Comparing the appearance of cop-
per with zinc and lead, we think it will be at once ad-
mitted that the former possesses a more agreeable
color for this climate, and that the rust or green coat-
ing it takesafter a few years is by no means unpleasing.
In France and, indeed, in this country, copper was
much employed by the medi®val builders; but since
the introduction of zine, which is much cheaper, it has
seldom been used. Now, however, the extremely low
price of the material has called attention to its qualities,
and it is destined once more to take its place as the
best covering metal we possess. - Building News.

Waxing Floors,

Take apound of the best beeswax, cut it up into
very small pieces, and let it thoroughly dissolve in
three pints of turpentine, stirring occasionally if ne-
cessary. ‘The mixture should be only a trifle thicker
than the clear turpentine. Apply it with a rag to the
surface of the floor, which should be smooth and per-

THE COUNTRY RESIDENCE OF GEORG EBERS, STARNBERGER LAKE.

Nothing could be more charming than the scenery in
the immediate vicinity of this comfortable little d well-
ing. The water view reminds one of our own ‘‘ Thou-
sand Isles” on the St. Lawrence.

Copper as a Roofing Material,

Some time ago we drew attention to the reduction in
the price of copper, and to the advantages possessed
by it in comparison with other roof coverings. Since
our remarks appeared there has been a desire on the
part of many to introduce the material for buildings.
As a roofing material copper has pre-eminently those
properties which render it particularly desirable. In
the first place, it can be hammered and shaped to any
form without injury. Resisting oxidation and acids, it
is found to last much longer than other metallic cover-
ings; it is more durable than lead as a material
for bearing traffic, it is considerablylighter, and, on the
whole far more pleasing in color. Perhaps its most
important qualification is its comparative lightness for
roofs. The same firm remarks that it may be used
advantageously at one-fifth the weight of lead —that is
tosay, a building which would require five orsix tons of
lead to keep it weather proof may be rendered equally
secure and for as long a time with one ton of copper.”
Even if we say that copper of one-third or one-fourth
the weight of lead can beused, a very important reason

zine roofs and flats that have had to be replaced in the
course of seven or eight years. Copper will last at least
four or five times that period uninjured. It may be
stated generally that the cost of 16 oz. copper is about
double that of 16 gauge (2434 oz.) zinc. Of course cop-
per, like zine, should be laid without solder, and allow-
ance made forexpansion and contraction. The adapt-
ability of copper for architectural purposes, especially
roofs, mansards, domes, and lighter ornamental fea-
tures, such as turrets, is one, we think, of its chief re-
commendations. In London the material, wherever it
has been used, has worn well. The roof of the pump-
ing station of the Main Drainage System, Grosvenor
road, is covered with copper, and is a very good test of
its durability in a very exposed situation. It has also
been used to cover the cupolas of the new meat,
fish, and vegetable markets at Smithfield ; these fea-
tures baving the material applied in stamped patterns,
the work having been executed by Messrs. Holden &
Co. To the architect the value of using a covering for
his ornamental features, that are generally inaccessible
for ordinary repair, is of importance. In these cases,
even if a little more expense is incurred at the com-
mencement, the cost is quickly saved in repairs. The
great toughness and malleability of copper enable the
workman to bend it to all ordinary curves and angles,
and to boss the work by hand. It can be even beaten
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fectly clean. This is the difficult part of the work, for,
if you put on either too much or too little, a good
polish will be impossible. The right amount varies,
less being required for hard, close-grained wood, and
more if the wood is soft and open-grained. Even profes-
sional ‘* waxers” are sometimes obliged to experiment,
and novices should always try a square foot or two
first.

Put on what you think will be enouzh, and leave the
place untouched and unstepped on for twenty-four
hours, or longer if needful. When it is thoroughly dry,
rub it with a hard brush until it shines. If it polishes
well, repeat the process over the entire fioor. If it does
not, remove the wax with fine sandpaper and try
again, using more or less than before, as may be neces-
sary, and continuing your experimenting until you
secure the desired result. If the mixture is slow in
drying, add a little of any of the common * driers” sold
by paint dealers, japan, for instance, in the pro-
portibn of one part of the drier to six parts of turpen-
tine. When the floor is a large one, you may agreeably
vary the tedious work of polishing by strapping a
brush to each foot and skating over it.

—_—

THE fastest train in the world is said to be one be-
tween London and Bristol, England, which makes the
distance (11814 miles) in 120 minutes.
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otherwise, it soon loses its branches, and then half its
beauty is gone. An old plantation larchis nota lovely

If there is one plant more than another that is|object, not even picturesque, as an old Scotch fir gener-
sought after by tourists on the Swiss Alps, whether | ally is ; but, planted in good soil in a sheltered spot on

they be plant lovers or not, it is the edelweiss,
a singularly curious plant—so curious, in fact,
that no one who once sees it is likely to mis-
take any other for it. It is the badge of tour-
ists, although, as everybody knows, they often
get their badges second hand, for to get to the
haunts of the edelweiss is sometimes not an
easy matter. There has been—indeed, still is
—a good deal of nonsense written about the
edelweiss. Some would lead us to believe that
some deep secret is connected with its culture,
and that it will not succeed except in the tem-
perature of an ice-house. As a fact, it is one
of the easiest plants to grow if not coddled.
Where failure occurs most frequently is in the
case of old plants that have been torn up care-
lessly and sent home, where they, perhaps,
arrive half rotten; whereas, if people gathered
the seeds and sent them instead of old plants,
they would experience no trouble con-
cerning culture, for home-raised seed-
lings are as easy to grow as those of
any other hardy perennial. Even with
us the edelweiss dislikes division, and
rarely if ever does well after that ope-
ration. The best plan we find is to
choose a rather sunny position for it,
close to a bog or shallow swamp ; give
it a good depth of rich peaty soil, and
prick out the seedlings as soon as
ready to handle. Where the bottom
is not cool, a little more shade will be
required than where it is so, and if
grown close to a wall, better success
will be attained than elsewhere. The
plan of raising plants from seed ap-
plies also to most other alpines. The
edelweiss is very plentiful on the Him-
alayas, at 14,000 feet elevation, in Cashmere, Kurum
Valley, and Southern Europe. With us it flowers in
July and August.—K.
_ G ——————————————
THE LARCH AS A LAWN TREE.
W. GOLDRING.

Mr. Marnock was not singular in his opinion when
he said some time since that ‘‘the larch as an orna-
mental tree is much neglected.” It isindeed aneglect-
ed tree in ornamental planting, even in parts of the
country where it is not grown in plantations for tim-
ber. Perhaps it is because it is such a common planta-
tion tree that it is ignored by planters, yet in the whole
range of ornamental trees there is certainly none more
beautiful than a vigorous young larch, particularly
when seen in early spring, just as its tassels of new foli-
age unfold, accompanied, may be, by strings of tiny

cones brightly colored and fragrant. Thelarch, like the

A YOUNG EUROPEAN LARCH.

deciduous cypress (Taxodium distichum), seems to burst
out suddenly with the freshness of its young leafage,
but the exquisitely graceful growth of the larch makes
it the most beautiful tree of the only two deciduous
conifers commonly cultivated. To be really beautiful
as a lawn tree, a larch must be young, vigorous, and
well cared for from its youth upward, and must always
have plenty of room about it to develop itself fully;

THE EDELWEISS (LEONTOPODIUM ALPINUM),

a lawn, and perfectly isolated, a
larch may be kept in perennial
youth, so to speak, and produce
a finer effect than half the mod-
ern conifers which crowd every

Z
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garden. I remember seeing last year a grove of young
larches on a lawn that greatly impressed me by their
elegant growth. They were of different sizes, the tall-
est being about 30 feet, the shortest about 10 feet, and
they were so grouped that the whole mass, numbering
about a score, looked as if they were nature-sown seed-
lings, so informal, yet so effective, was.the outline of
their tops. The spot was sheltered by a plantation from
the prevailing winds from the southwest, and the soil
was good, 8o that the trees were in favorable circum-

CONING BRANCH OF LARCH AND WINTER TWIG.

stances. A grove of larches, including, besides the com-
mon, the American, Japanese, and otbers, should be
planted in every good garden, on a lawn, or in the
pleasure grounds.
- r——
PALMS FOR ROOM DECORATION,
(CHAMZEDOREAS.)

This genus consists of numerous dwarf growing
plants, with, for the most part, slender stems and ele-
gant pinnate or feather-like foliage. In a wild state
they are always found growing in comparatively ele-
vated situations under the larger forest trees as under-
wood, and but rarely in the open. Under cultivation
they thrive best in an intermediate house, well shaded
and liberally supplied with moisture, and many of
them are admirably adapted for room decoration, as,
just after the first year from seed, they become ex-
tremely ornamental, and their bright, smooth, green
leaves are easily cleansed from dust. Evenin compara-
tively small pots they continue to increase in beauty
and stature annually. As a matter of course, they
should not be allowed to stand close to the windows in
severe weather, nor should they be subjected to cold
draughts. If the foliage is occasionally sponged and
the roots well supplied with moisture, in the form of
tepid water, given at midday, few plants excel these
chamadoreas as decorative objects, a fact fully recog-
nized in Germany, where they are largely used in this
manner. Many of them flower annually, and their

long, branching inflorescence adds materially to the
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interest that attaches to them. As in most instances
they perfect their seeds, a supply of young plants can
be easily obtained at little expense, which is not the
case with the majority of the palm family. Chame-
doreas should be potted in a mixture of peat and loam,
and liberally supplied with water. Indeed, failures
with them are usually traceable to a meager supply of
moisture. The first year’s seedlings produce broad,
simple leaves, deeply divided at the ends, but even in
this state they are ornamental. In the second year
they begin to develop pinnate leaves, which increase
in length and breadth as they get older. In a few in-
stances, however, this broad, deeply cleft leaf (bifid) is
the normal condition of the species of which C. geo-
noméformis affords an excellent example. The Chamzée-
doreas are all natives of America, and the following
kinds are among those which we have found to thrive
best as indoor plants, viz. : C. -graminifolia. This isa
slender, grass leaved kind, as itsname implies, and it is
one of the most elegant of the family.

c@}@ Its leaves are plume-like, dark glaucous
NS green, and when fully developed attain
a length of a yard or more. Its branch-
ing inflorescence is pendu-

<= lous and about a foot long.
\# C. elegans has a more ro-
bust stem than graminifo-
lia, and the foliage, which
z is gracefully arched, grows
from three feet to four feet long in fully
developed specimens, while the leaflets
are some £ix inches long and about
one inch broad, tapering at either end,
and bright green. C. sartori resembles
elegans, but the leaflets are broader,
and do not taper so much toward the
base. It has a very hardy constitu-
tion, and is one of the best for the pur-
poses indicated. C. arenbergiana is
also a very beautiful kind. Its bright,
green leaflets are pendent, and taper
to a taillike point. C. wendlandi is
another beautiful species, and, perbhaps, the most
useful of all for room decoration. Its bold, arching
green leaves are about a yard long, while the leaflets
are some twelve inches in length and two inchesin
breadth. C. glaucifolia is a slender stemmed kind,
with long, arching, feather-like leaves, having a milky
glaucous hue on both surfaces. C. geonomaformis at-
tains a height of about four feet, and bears simple,
deeply cleft or bifid, strongly ribbed, deep green leaves,
which are some nine 'inches or more in length, and
from four inches to six inchesin hreadth. 1ts graceful
pendent flower spikes add much to the general effect,
although the flowers are of the same hue as the leaves.
C. ernesti-augusti is also a bifid leaved species, which
attains, when fully grown, a height of five feet or six
feet. Its stem is about two inches in diameter, and
conspicuously ringed by the scars of the fallen leaves.
These are broadly sheathing and stem clasping at the
base, from one foot to two feet long, cleft for about
half their length, serrated at the edges, conspicuously
ribbed, and dark green in color. When in flower this
little palm is especially ornamental. The male and
female flowers are produced on separate plants. In the
former the spadix is branched, the numerous long,
slender branches being densely clothed with little
round orange scarlet flowers. The female plant pro-
duces a single (or more rarely a double) thick, fleshy

CHAMZEDOREA GEONOMZEFORMIS,

green spadix, studded with numerous bead-like, coral
red flowers.—W. H. G.

For the foregoing engravings and descriptions there-
of we are indebted to The Gurden.
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A NEW pocket camera has been invented. It is in-
closed in an ordinary silver watch case, and is said ta
do very good work by the dry-plate process.
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A HUNGARIAN VILLA,

We give a sketch of a country house or villa lately
erected in Loebau by Theobald Hofmann, architect,
Budapest, Hungary. Our engraving isfrom Archétek-
tonische Rundschau.

_— ——ttr——
Cathedral of Notre Dame, Paris,

The cathedral of Notre Dame, Paris, wasbuilt about
1177; its length is 414 feet, height 102 feet, and width 144
feet, without accounting for the space allowed to the
forty-five minor chapels; it is built in the Gothic style
of architecture, in the shape of a crucifix ; it has two
large square towers that impart an aspect of stateli-
ness to the fabric. The four lofty windows of stained
glass are elaborate; the sanctuary and high altar are of
marble. On the front are
three doors ornamented
with antique sculpture ; a
gallery, supported by small
columns, extends from one
extremity of the building
to the other. The two
square towers, above the
lateral doors, are each 204
feet high ; a staircase, con-
taining 389 steps, leads to
their summit. From the
towers a splendid view of
Paris and its suburbs can
be obtained. Victor Hugo
laid the tragic fate of the
Goblin Monk, in his ro-
wance of “ Esmeralda,” to
occur from one of these
lofty pinnacles, denomin-
ated the South Tower, in
which there hangs a bell
similar to Big Ben, termed
“ Bourdon;” it weighs 2,000
1b.; it is 8 feet in diameter,
8 feet high, 8 inches thick,
and the clapper weighs
976 1b. The edifice is deco-
rated with pyramids, fig-
ures, and obelisks. The
roof is covered with lead.
Three exterior galleries
surround the building ; the
first, higher than the cha-
pel; the second, above the
choir and nave ; the third,
about the great roof, fur-
nishes a passage. One hun-
dred pillars support the
interior vaults; the nave
and choir are bordered by
a couple of double aisles.
Above the vaults of the
aisles are spacious galleries,
from which all the reli-
gious ceremonies are seen.
The interior is also lighted
by 113 window and three
rose lights. The entry to
the choir is adorned by
two estrades of Italian
marble and a handsome
grate, raised 5 feet above
the pavement. The grate
contains foursquare panes,
two of which are fixed;
these are surmounted by
eight bronze spears, finely
worked and tipped with
gold; the panes are of
Tuscan design, on a blue
enameled surface of stars
at each angle. The six
arches of the sanctuary
have handsome grates,
crowned with Etruscan
frieze; they were con-
structed of steel after the
designs of Fontaine and
Percier. In the choirare a pair of pulpits, a double row
of stalls, crowned by a carved wainscot, representing the
circumstances in the history of St. Mary. To the right
are bassreliefs, executed by De Goulon, Taupin, Gou-
pel, and Bellau. The two pulpits are enriched with
bass-reliefs showing the martyrdom of St. Denis, the
cure of Childebert I. by St. Germain, Bishop of Paris,
from sketches by Masse. Eight paintings depict in the
upper section of the choir actions in thelife of the Virgin
Mary. To ascend the sanctuary are four steps of
Languedorian marble, with balustrades of fine Egyp-
tian marble, adorned with two chandeliers, each 7 feet
high, the lower portion of green marble, richly gilt.
The pillars are of Serancolian marble ; the main altar
is 12 feet 10 inches in height.
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AN excellent home made axle grease is said to be
made of two parts tallow, two parts castor oil, and one
part of pulverized black lead.

Cast Iron Beams under Repeated Impacts.

The effect of impact and vibration upon structures
was a leading object of inquiry with the Commission
on the Application of Iron, and the first series of ex-
periments instituted upon this subject was to deter-
mine the power of beams tosustain impacts many times
repeated. For this purpose sixteen bars were cast, all
from Blaenavon iron, No. 2, and five at least of the
sixteen were found to be slightly defective at some
pluce where they gave way. Whether these small de-
fects were more numerous than would be found in
practice, it would be difficult to determine. Six of the

bars were each 15 ft. long and 3 in. square, and placed
on supports 13 ft. 6 in. asunder ; seven were each 10 ft.
long and 2 in. square, and 9 ft. between the supports;
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struck in the middle with long continued immpact, as
before, four broke at defective places and two at sound
ones. Three were subjected to impacts bending them
through one-third of their ultimate deflections, and
bore the test without fracture ; of three bent by blows
through half their ultimate deflection, two were
broken; those bent through two-thirds were all broken.
On the whole, it appears that no bar but one, and that
a small one, stood 4,000 blows, each bending it through
half its ultimate deflection; but all the bars when
sound stood that number of blows, each bending them
through one-third of their ultimate deflection. It must,
however, be borne in mind that a cast iron bar will be
bent to one-third of its ultimate deflection with less
than one-third of its breaking weight laid on gradually,
and one-sixth of the break-
ing weight laid on at once
would produce the same
effect, if the weight of the
bar was very small com-
pared with the weight laid
onit. Hence the prudence
of always making beams
capable of bearing more
than six times the greatest
weight which will be laid
upon them.—E. Hodgkin-
son.

->

Cheap Steel Girders,

As an indication of the
way in which steel is sup-
planting iron for struec-
tural purposes, it is an-
nounced that a leading
Middlesbrough firm,
Messrs. Dorman, Long &
Co., who have attempted
to compete with Belgian
makers of rolled iron gird-
ers and joists, have deter-
mined to practically aban-
don this branch of manu-
facture, and to roll only
steel girders and joists.
It is reported that this
decision has been made in
consequence of the persist-
ence of the Belgian mak-
ers in underselling their
English rivals, whereby
the market is choked with
iron girders and joists of
very inferior quality, but
offered at a price that suits
builders and others to
whom iron is iron, so long
as it is the required size
and is painted red. Messrs.
Dorman & Co. have, how-
ever, started new works
for the manufacture of Sie-
mens-Martin steel, which
are calculated for an out-
put, when in full opera-
tion, of more than 1,200
tons per week. It is in-
tended to turn out all di-
mensions and sections of
girders and joists, which
will carry loads of forty
per cent. more than corre-
sponding sections of iron,
while the increase in price
will only be twenty-five
per cent. To show how
cheap sections of steel
suitable for gas holder and

roof work can be made,

A HUNGARIAN VILLA.

and three were each 5 ft. long. 1 in. square, and 4% ft.
between the supports. Of these bars, six were bent
through one-third of their ultimate deflection at each
blow, and five of them bore each 4,000 blows without
breaking. The sixth was broken at a flaw with 1,085
blows.

One large bar, bent by impact through five-twelfths
of its ultimate deflection, was broken at a defective
place with 1,350 blows. Of six bars bent by blows
through half their ultimate deflection, five were broken
with less than 4,000 blows each ; one with 29 ; one with
127, ete. The only bar which bore the 4,000 blows was
one of the smallest kind, or 1 in. square. Of three bars,
one bent to seven-twelfths, and two to two-thirds the
ultimate deflection. all were broken, the two latter with
127 and 474 blows respectively. The former required
3,700 blows to break it.

‘Of ten bars of Low Moor iron, No. 2, each 10 ft. long
and 2 in. square, placed on supports 9 ft. asunder, and

© 1887 SCIENTIFIC AMERICAN, INC.

it may be stated that steel
joists up to ten inches deep
are quoted at £6; joists
twelve inches deep are
quoted £6 5s.; and four-
teen inch joists £6 10s. at Middlesbrough. The
largest sections made at these works will for the
present be 15 in. by § in. by 5 in. to 20 in. by 8 in. by
8 in. Engineers specifying these steel girders will at
least have the satisfaction of knowing what they are
getting.

-
—

A Good Floor.

A good floorshould be— Almost imperceptibly
A test of thebuilder’sskill;  jointed ;
Of thoroughly seasoned Undisturbed when laid ;

lumber ; Laid on straight-edged
Without creaking boards;  joists;
Without splintering edges; Without heading joints;
Without gaping joints; Laid without showing
Without curling section ; nails ;
Flat as a table top ; Of edge-nailed boards ;
Rigid and smooth ; Laid on a bed floor.

A good floor is a rarity.

I
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THE METROPOLITAN MUSEUM ADDITION, CENTRAL
PARK, NEW YORK.

Under the direction of the present board of trustees
of the Metropolitan Museum of Art, not long ago, an
appropriation of $350,000 was made to add to the
building. Mr. Theodore Weston, one of the trustees,
was engaged as the architect, and with his partner,
Mr. Tuckerman, prepared plans for the structure.

The addition, in connection with the old building,
forms a hollow square, the center being an open court
across which runs a bridge connecting the two portions
of the building.

The intention and aim of Messrs. Weston & Tucker-
man has been to provide a building which would be
architecturally an ornament to the city and at the
same time keep the main idea of the ultimate object of
the structure evident.

The treatment is simple and classic, in the modern
French school, suggesting the Prix de Rome contests
in the Ecole de Beaux Arts, which are famiiiar to all
students of architecture.

The approach to the main facade, which fronts to-
ward the south, passes over a terrace 100 feet in depth,
and extending the whole front of the curtain, winding
away toward the main driveway in front of the two
wings. Directly in front of the portal is the covered
driveway leading under the terrace to the administra-
tive departments in the basement. From the terraze
is the entrance to the building, which has a frontage
toward the south of 233 feet. The front is divided into
two pavilions and a curtain.

From the base course of granite rise three round,
arched openings, the two end ones serving as windows,
the center being the entrance portal. The impost
moulding running as a string course through the en-
tire length of the building,

at the same time distributing the light in a very good
manner.

The building is strictly fireproof, that is, as strictly
fireproof as it is possible to make any building, for no
matter how it is constructed, itsinterior arrangements
demand the use of materials that fire will burn. The
floors are supported upon iron girders, filled between
the spaces with beton cement arches. The surfaces of
the floors are housed to correspond with those in the
old building. The inner rooms and galleries in the
addition, and in that portion of the old building front-
ing upon the court which is faced with imported glazed
white brick, receive by reflected light plenty of illumina-
tion. For illumination at night a full electric and gas
plant will be provided. The whole arrangement of the
building is complete. The necessities and exigencies
of a building of this kind have been carefully weighed
by Messrs. Weston & Tuckerman, and the result should
be highly gratifying to them. The treatment is in
good, wholesome architectural taste.

For the foregoing particulars and for ourillustration
we areindebted to the A7t Age.

In addition to the rich store of art treasures now
within the walls of the Metropolitan Museum, it is
pleasing to be able to add that one of the principal
galleries of this new building is to be specially graced
by a magnificent private collection of paintings, the
generous legacy of a wealthy lady of New York. ¢ The

Catherine Lorillard Wolfe Collection,” for 59 it is to be
known and styled, consists of a large number of cele-
brated works of art, valued in all at half a million
dollars,

The collection is a remarkably even one, showing
scarcely a single indifferent piece, the examples of each
Many of the

painter being quite up to his best level.

EXPOSITION OF FINE ARTS AT VENICE,

No place could possibly be found better adapted for:
an exposition of the fine arts than Venice. It would
seem almost that paintings and statues. must have:
been especially made to be placed in that city of'
palaces. The Italians, be it to their honor, are en-
deavoring to mend the chain of their glorious past,
which has been so long broken. After Milan, Turin,
Rome, have done so much, this city of the Doges is now
trying to inspire a little life into the arts which former-
ly were held in such high esteem.

The exposition which will soon be opened at Venice
will be held in a palace of a Greek style architecturally,
near the Public Gardens, and occupying a plat of land
of about 8,000 square feet. It contains forty rooms.
It may be reached either by land, by the street San
Francesco, where one of the principal entrances is
placed, or by gondola or launch on the canal, where
the other principal entrance is placed.

The general view of the exposition, which we publish
herewith, shows what a magnificent scene will be
offered to those who approach the palace by water.
Those who are wearied with the promenade through
the galleries may rest and regale themselves at the
Cafe du Belvedere, which has been built especially for
the exposition, but which will be kept after the exposi-
tion has been closed. From the terrace of the cafe one
may enjoy the beautiful view of the canal, the tide,
and sea.—L'Illustration.

—_— et ———
Root Choking of Drains,

Deep as drainage may be laid, it is never altogether
free from the possibility of being put out of order by
the roots of trees or of certain kinds of crops, which
may penetrate the drains, and form a hindrance to the

) free passage of the water

and returning on the sides,
breaks these openings, the
upperpartof which is filled
betweenthe triple mullions
with a rich bronze grille.
As is the case with all the
openings in the face of the
building, the reveals are
very deep, and consequent-

ly cast extremely heavy
shadows, giving a richness,
tone, and general effect of
solidity. In the spandrels
between the center and
end arches are two bronze
portrait medallions in cir-
cular granite frames, one
of Michael Angelo and the
other of Raphael. The
double Dbillet moulding
running around the inside
of the frame is very rich,
and gives the bronze a
striking effect in conjunc-
tion with theselected brick
which fills up the remain-
ing space in the spandrels.

The window openings
and the transom over the
entrance are triple mullioned. The effect of the
deep reveal of the arches in these openings has been
still further heightened by this arrangement of the
mullions, causing almost the entire upper portion of
the opening to be thrown into deep shadow. The
entrance itself is strictly classic in outline and treat-
ment, and with the bronze door executed in heavy
relief, and the bronze grilles, both in the door itself and
the windows on either side, give strong effect. In the
windows in the side wings the reveals are four feet
deep. The heavy lintel is supported by a compound
mullion, the main feature of which is a detached
column of polished black granite. Behind this comes a
pilaster of tooled granite. There are three of these
windows in the front of each wing. Above the impost
moulding running just over the lintels of these win-
dows the space is divided into three recessed panels,
in the upper part of which are set three frieze reliefs
in Indiana limestone.

In all there will be eleven new galleries added to the
museum,

The partitions throughout the building will be of
peculiar construction. Instead of studs, a skeleton
iron framing will be used. filled in with plaster of Paris
and sheathed on both sides with one and one quarter
inch spruce, and covered outside of the sheathing with
tightly stretched cloth. The object of this arrange-
ment is to present a uniform wall surface upon which
pictures may be hung at any point without having to
search about fora convenient beam or piece of stud-
ding in which to firmly fix a nail or screw.

The galleries are to be lighted by double skylights.
The outer roof is glazed over the iron trusses half way
down to the gutters, and beneath this glass and iron
roof are other skylights, more ornamental in construe-
tion, forming the ceiling to the rooms. This arrange-
ment admits of the inside lights being opened at any
time of the year without danger from the weather. and

THE NEW ADDITION

through them. The roots
of the elm, ash, willow,
and other trees are known
to enter the pipes, and
even pass through the
ground for several yards
to reach them, as if they
were attracted by the
moisture and air which
they find in the pipes, and
by the nourishment afford-
ed them there. To obvi-
ate this difficulty, it is ad-
visable, where it occurs or
is apprehended, to use
socket pipes jointed with
cement, or to lay the pipes
as far as possible from the
trees. I have found that
embedding the pipes in
lime, mortar, or. concrete

TO THE METROPOLITAN MUSEUM OF ART, CENTRAL
WESTON & TUCKERMAN, ARCHITECTS.

famous modern painters are represented. Meissonier
has two large canvases, ‘‘ The Two Vanderveers” and
“ A General and his Adjutants,” and one water color,
“The Sign Painter.” Jules Breton is represented by
his big ‘‘Pardon in Brittany,” a peasant church pro-
cession. Rosa Bonheur has a Scotch landscape with
cattle in it, and her well known picture of a hound.
Troyon has a Dutch landscape, with cattle also. L.
Bonnat is represented by ‘‘ The Egyptian Fellah Wo-
man and a Roman Girl on the Campagna.” Cabanel
painted a full face and three-quarter length portrait of
Miss Wolfe for the collection, and a symbolic *‘ Bride
of the Church.” ‘The Christian Martyr” is Gabriel
Max’s, and “The Ford,” Fromentin’s. Among the
others are Bouguereau's * A Girl and a Child,” Bangs’
‘* Arabs in a Turkish Café,” Piloty’s ¢ Wise and Foolish
Virgins,” Alfred Stevens’ ‘‘ The Japanese Toilet " and
“ Preparing for the Promenade,” Detaille’s *‘ The Free-
booters in the Woods,” Gerome’s ‘ The Arabsat Prayer
in a Mosque at Cairo” and ‘“‘An African Chief,”
Vibert’s “ The Reprimand ” and *“The Startling Con-
fession,” Bellecour’s ‘‘The Betrothal,” Hans Makart’s
““ After the Ball,” Munkacsy's ‘‘ The Mont de Piete,”
and Domingo’s *‘ A Spanish Interior.” Knaus’ ¢ Holy
Family” is, perhaps, the best known piece in the col-
lection. Knaus had painted the picture on a commis-
sion from the Empress of Russia some thirteen or four-
teen years ago, and Miss Wolfe saw it in Berlin before
it was finished. The Empress would not take it after-
ward, and Knaus put it aside, declaring that he would
never sell it. Miss Wolfe finally got it at a cost of
more than $30,000. Among the other painters repre-
sented in it are Edward and Theodore Frere, Henner,
Jules Dupre, Diaz, J. W. Preyer, Brion, Merle, Chap-
lain Chevet, Madrazo, Worms, Gallait, Wehrbach,
Daubigny, Volon, Andreas and Oswald Achen-
bach, Verboeckhoven. Riefsthal. Rousseau, and Ha-

mon,

© 1887 SCIENTIFIC AMERICAN, INC.

has prevented them frcm
being choked, although
close to trees which it was
impossible to avoid, and
has kept them clear for
some years. The roots of
some crops, if they should
penetrate the pipes, die
away when the crops are removed, and are fre-
quently washed out at the mouths of the drains by
the strong flow of water through them. Other sub-

PARK NEW YORK.—

stances give the drainer a vast amount of trouble in

obstructing pipes. Ocherous water, depositing oxide
of iron, is a common source of obstruction. It ap-
pears to harden and consolidate as it receives air
through the pipes, and ultimately chokes them. I
have found it best to get at the source of the spring
or springs, and conduct the water away by large pipes
independent of the general system. Conferve and
parasitic plants will also get into the pipes, grow, and
ultimately stop the low of water through them. An-
other source of trouble is the percolation of sand into
the pipes, which necessitates patience and care in tak-
ing them up frequently after being first laid, and relaid,
until all the water has run out of the bed, and then
laying them in straw and on strips of wood. P.

PATENTS.

Messrs. Munn & O©o., inconnection with the publication of the
Scientific American, continue to examine improvements and to
act as Solicitors of Patents for Inventors.

In this line of business they have had forty years® experience, and now
have unequaled facilities for the preparation of Patent Drawings, Specifi-
cations, and the prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs. Muann & Co.
also attend to the preparation of Caveats, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements of Patents. All
business intrusted to them is done with special care and promptness, on
very reasonable terms.

A pamphlet sent free of charge, on application, containing full informa-
tion about Patents and how to procure them ; directions concerning
Labels, Copyrights, Designs, Patents, Appeals, Rei , Infring ts,
Assignments, Rejected Cases, Hints on the Sale of Patents, etc.

We also send, free of charge, a synopsis of Foreign Patent Laws, show-
ing the cost and method of securing patents in all the principal countries
of the world.

MUNN & CO., Solicitorsof Patents, 361 Broadway, New York,

BBANCH OFFICE.—42? F Street, Washington, D, C.
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Entrance from San Francesco Street. Principal Front of the Exhibition Palace. Cafe of Belvedere.

JUNE, 18817,

EXHIBITION OF FINE ARTS, VENICE.
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‘WOOTTON.

The residence of Mr. Geo. W. Childs is situated
about two miles from Bryvn Mawr, a station on the
Pennsylvania railroad, and ten miles from Philadel-
phia. It was at this beautiful place that Mr. Childs so
elaborately entertained about 800 of the florists and
their friends on the 20th of August last, during the
convention of the National society ; and asonlya small
proportion of the florists of America were present on
that occasion, it may interest many of our craft to
know something of this country seat.

Wootton, as it is now called, was at the time Mr.
Childs bought it, in 1880, but a rough farm of about 116
acres. Thishas been converted into park and garden,
with a lawn of thirty-five acres in most perfect keep-
ing, and one of the finest ‘Queen Anne” country
houses to be found in America.

Entering at the lodge, one sees cn the left a fine car-
pet bed containing about 25,000 plants, a very striking
feature. Leaving this by a gentle curve in the carriage
drive we come to the stables and coach houses, fitted
up with all modern improvements, almost in front of
which is a fine plant of Abies nobilis, sent as a cutting
to Mr. C. by Professor Meehan when with the Hayden
exploring expedition in the Rocky mountains. At the
rear of the stables, and placed as a facing to a fine

grove of natural timber, are some large clumps of mis-
cellaneous plants, very interesting to many visitors, as
they contain many things not often seen in this pres-
ent rage for carpet and other formal styles of bedding.
In front of these is a fine siream of running water,
which is a great attraction to the whole, and planted
on one of the natural curves are some handsome
clumps of arundo, rivina, and eulalia. Immediately in
the rear of these again is a bed of fancy caladiums,
which seemed to luxuriate in the partial shade, and
made a happy blending between the natural woods
and the dressed lawn in front. Passing on up through
this glen we come to a grotto of rocks, through which a
small waterfall trickles, and in which it is intended to
collect every known variety of fern to be found hardy
in North America, all of which will be correctly named.
Passing on south from this we strike the open lawn,
directly facing the house. Here are dotted among lots
of choice trees and shrubbery some fine plants of Picea
pungens, retinosporas, Taxus canadensis, pinus in
variety, ete., which, for the short time they have been
planted. are remarkably thrifty trees. These, as well
as other similar classes, are very effectively arranged
for future development.

In front of the house stands the magnificent vase
illustrated and described in the Florist of Nov. 1, and
above this, on each side of the steps leading to the
front door, stand two grand plants of Cycasrevoluta

and a fine one of Araucaria bidwilli. In close proxim-
ity stands a purple beech planted by Madame Nilsson.
On the west side of the house is an effective design
planted with coleus and other summer plants.

On the gentle slope northwest of the house are situ-
ated most of the memorial trees planted by illustrious
visitors to Wootton. These are all to be labeled with
botanic names, circumstances of planting, etc., thus
giving the collection a sentimental as well as scientific
interest for the future visitor. Noticeable among them
is a fine piece of Picea nordmanniana planted by Mrs.
Nellie Grant Sartoris, and in close companionship a
fellow tree and a Quercus palustris and Norway spruce
planted by the three daughters of the late F. A. Drexel,
all growing into nice trees ; but those near by, planted
by Thos. Hughes and Herbert Spencer, are both dead,
which is much to be regretted. There are on this
broad expanse of lawn many other trees planted by
men of mark, but their enumeration would take too
much space. There is one other, however, which
probably would interest all who behold it. Standing
close to the lower or farm entrance is probably the
finest specimen in the country of Carya porcina (com-
mon hickory); stretching away from this is a fine
avenue of platanus leading to the farm, dairy, and
green houses.

oy W

“WOOTTON,”

DELAWARE COUNTY, PENNSYLVANIA,
RESIDENCE OF GEORGE W. CHILDS, Esq.

the case, but as a friend and trusted steward, employer
and employed mutually considering each other's best
interest and happiness.

The accompanying engraving beautifully illustrates
the house and part of the lawn near to it, with the fine
grove of natural timber in the distance, whose beauti-
ful shade protected the florists and their friends while
enjoying the lunch provided by Mr. Childs on the oc-
casion of their visit. But this picture of Wootton,
though excellent, does not give a true impression of
the harmonious blending of art and nature which is so
striking to all visitors. It must be seen to be appre-
ciated. JOoHN N. MAY.

Summit, N. J. —Amer. Florist.

_— e ————
To] Transfer Prints to Wood.

The whitewood used being perfectly smooth, should
receive a few coats of French polish. The print to be
transferred having been dampened with a sponge soak-
ed in spirits of wine, is placed on the wood with a piece
of thick cloth over it. A warm iron is then passed
gently over the cloth, care being taken not to shift the
picture. Keep theiron rubbing backwardand forward
for ten or fifteen minutes, then take off your cloth and
leave it for some hours. Now get some cold water,
Great

dampen your finger in it, and rub the paper.

FProm Ashmead's History of Delaware County, 1884.

The greenhouses are a fine combination of houses
built to suit the various classes of plants required for a
well-appointed gentleman’s garden, and their contents
show the skill of its able superintendent, Mr. John M.
Hughes, as do all other parts of this fineplace. Among
the many other choice attractions of the greenhouse, a
fine bench of gloxinias was particularly striking.

Running at the bottom of the vegetable garden is
another fine stream of water, from which is pumped
(itself furnishing the power) all the water required for
the farm and greenhouses. In the same locality is the
dairy, supplied with a constant stream of pure water
from a natural spring flowing into a shell presented to
Mr. Childs by the late General Grant, and brought by
him from Yokohaina, Japan. From this shell the wa-
ter flows gently over beautiful clear white tiling all
around the dairy, thus forming a cooler for the milk.
Everything is in the most perfect order, and the whole
building is unique in every way.

After taking a comprehensive view of this fine place,
one is greatly impressed with the splendid results ac-
complished in the short space of six years. Not only
lavish expenditure, but the most refined taste, were
requisite for this end, and I only wish that many
others with wealth at their command might be induced
to become as liberal patrons of horticulture, for by
such is our calling elevated and refined. Here the
gardener is not treated as a necessary evil, as is often

© 1887 SCIENTIFIC AMERICAN, INC.

care must be taken not to disturb the impression.
Keep damping your finger as you goon. When you
have got the paper all off, you can polish over. Any
kind of print willdo which is not glazed. Ink impres-
sions are the most easily transferred.

—-

Tree Growth,

The following figures may interest those of your
readers who have paid attention to the growth of trees.
I have carefully measured these seven trees annually,
and give you the sum of ten years’ growth.

Py
Q-G

Jan., 1878. | Jan., 1887.
ft. in, ft. in.

A sycamore............. 7T % 77
A cut leaved alder...... 8 6 9
Anoak...........o ..... 10 0 10
A Cryptomeria japonica 2 84 | 4 2
A Spanish chestnut that has been pollarded..... 13 10 15 5

he above trees are in the jgarden, the two

following in the park : 5
A Spanish chestnut.......coceve vee ceee sennses 12 7 13 7
2N T4 T Ia888006600 00000 C00E00Ea00 008000 8 8 9 5

It will be seen that the Spanish chestnuts grow
faster than the other trees, and the pollard the fastest
of all. The trees are measured at four fect from the
ground.—Wm. Wickham, Binsted-Wyck, Alton, in the

Garden.
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CHURCHES OF MODERATE COST.

‘We present herewith a couple of sketchesof churches
of moderate cost, for which we are indebted to our es-
teemed cotemporary, Building. The cost of erection
isstated in connection with the engravings.

-0

National Association of Builders of the United States,
The first convention of this important body was held
at Chicago, March 29, 1887. A full report of the pro-
ceedings was given in the March number of the Build-
ing Budget. The following is the
DECLARATION OF PRINCIPLES.

1. This association affirms that absolute personal in-
dependence of the individual to work or not to work,
to employ or not to employ, is a fundamental principle
which should never be questioned or assailed. That
upon it depends the security of our whole social fabric
and business prosperity, and that employers or work-
men should be equally interested in its defense and
preservation.

‘While upholding this principle as an essential safe-
guard for all concerned, this association would appeal
to employers in the building trades to recognize that
there are many opportunities for good associations of

4. That all blank forms of contracts for building
should be uniform throughout the United States.

That such forms of contract, with the conditions
thereof, should be such as will give the builder as well
as the owner the protection of his rights such as jus-
tice demands.

That whenever a proper form has been approved by
this association, after consultation with the American
Institute of Architects and the Western Association of
Architects, we recommend its use by every builder and
contractor.

5. The legislatures of the various States should be
petitioned to formulate and adopt uniform lien laws,
and every organization represented in this association
is recommended to use its best endeavors to secure the
passage of the same.

6. Architects and buildersshould be required to adopt
more effectual safeguardsin buildings in process of con-
struction, so as to lessen the danger to workmen and
others.

7. We recommend the adoption of a system of insur-
ance against. injury by accident to workmen in the em-
ploy of builders wherein the employer may participate
in the payment of premiums for the benefit of his em-

had been 38,084 building operations, and of these 24,673
were dwellings, which, added to the previous number,
makes a total at the first of the present year of 171,084
dwellings in Philadelphia.

I then inquired of our building inspectors as to the
value of these building operations. I learned that
each one of these comprised a single operation. A
large store which we had built there, and which cost
$300,000, was a single operation. Each of our churches,
some of them costing $150,090 to $200,000, was a single
operation. Some of our dwelling houses, costing
$75,000 or $100,000, was a single operation. Our fac-
tories and our storehouses, ranging in cost from $25,000
to $100,000, were single operations, and so on, down to
the humble home of the mechanic, costing possibly
$1,000 to $1,200. They assured me that $6,000 for each
operation would be a fairaverage. The figures startled
me, and I said: ‘““No; I cannot go away frown here
with a statement of that kind. I will put it $5,000.
You are certainly far above the absolute facts.”

Now, $5,000 for each one of those operations makes a
sum of over $30,000,000 that is received and expended
in a year by the mechanics of Philadelphia. Gentle-
men, if we spend $30,000,000 in Philadelphia, what is
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workmen, and, while condemning and opposing im-
proper action upon their part, they should aid and
assist them in all just and honorable purposes. Thai,
while upon fundamental principles it would be useless
to confer or arbitrate, there are still many points upon
which conferences and arbitrations are perfectly right
and proper, and that upon such points it is a manifest
duty to take advantage of the opportunities afforded
by occasions to confer together, to theend that strikes,
lockouts, and other disturbances may be prevented.
‘When such conferences are entered into, care should
be taken to state clearly in advance that this funda-
mental principle must be maintained, and that such
conferences should only be competent to report results
in the form of resolutions of recommendation to the
individuals composing the various organizations par-
ticipating, avoiding all forms of dictatorial authority.

2. That a uniformn system of apprenticeship should
be adopted by the various mechanical trades.

That manual training schools should be established
as a part of the public school system, and that trade
night schools should be organized by the various local
trade organizations for the benefit and improvement of
apprentices.

3. This association earnestly recommends all its affili-
ated associations to secure as soon as possible the adop-
tion of a system of payment by the hour for all labor
performed other than piece work or salary work, and
to obtain the co-operation of associations of workmen
in this just and equitable arrangement.

CHURCHES OF MODERATE COST.

ployes. Alsoin securing payment of annuities to work-
men who may become permanently disabled through
injuries received by accidents or the infirmities of old
age.

The next convention is to be held in Cincinnati, on
the first Tuesday in February, 1888. The officers for
the present year are: President, J. Milton Blair, of
Cincinnati; first vice-president, John S. Stevens, of
Philadelphia ; second vice-president, Edward E. Scrib-
ner, of St. Paul ; secretary, W. H. Sayward, of Boston ;
treasurer, John J. Tucker, of New York.

—_— et —

The Vast Sums of Money Expended by Ruilders.

At the recent Chicago convention of American
builders, Vice-President Stevens said :

By an examination of the census of 1880, I found
that there were in Philadelphia 146,412 dwellings, that
they had an average of 5°79 persons to a dwelling. In
New Orleans they had 36,347 dwellings, with a per-
centage of 595 persons to a dwelling ; in Baltimore,
50,833 dwellings, a percentage of 6'54; in San Francisco,
84,110 dwellings, a percentage of 6'86; in St. Louis,
43,026, a percentage of 8157 in Chicago, 61,069, a per-
centage of 8'24 ; in Boston, 43,944, a percentage of 826 ;
in Brooklyn, 62,233, a percentage of 9-11; in Cincin-
nati, 28,017, a percentage of 9°11 ; in New York, 73,684,
a percentage of 16-37. Now that is a matterof interest.

I then went to our building inspectors to ascertain
what had been done in that line for the past six years.
Ifound by an examination of our records that there

© 1887 SCIENTIFIC AMERICAN, INC.

spent in New York? What is spent in Boston ? How
much money is expended in Chicago ? in San Francisco ?
in St. Paul ? in New Orleans—all over this great coun-
try ? Gentlemen, $750,000,000 would be a low estimate
of the amount of money that is expended by the me-
chanics who are represented here in convention. Think
of it! A sum of money that will exceed the amount
which is expended in many of our commercial ex-
changes, in our boards of trade, among our merchants
and our bankers, and we want the public to know it.
We want them to respect us, and we want to respect
ourselves. [Applause.] If these few words will make
any of you go home from here feeling that you can
lift yourselves up in your manhood, and feel that
standing alongside of the professional man, or the

storekeeper, or the merchant, you are part and parcel

of the interests of this country, representing a business

which exceeds in magnitude that which he represents,

it will give you that much more self-respect, and you

will receive respect from others in accordance with

what you consider of yourselves. [Applause.]

Earthen Drains.

T have never found one solitary case of an ewrthen
drain that was properly laid. And Col. Waring states
that in Memphis, where there has been every oppor-
tunity and every reason to lay the sewers as perfectly
as possible, they found, when they were taken up,
that the joints leaked.—C. F'. Wingate.
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END WO00D FLOORING.

Correct notions of health and improved taste have
conspired in recent years to bring about a notable
change in floor coverings in American houses. Almost
without exception, dwellings of the better class now
exhibit a sparing use of dusty carpets and a profusion
of healthful and cleanly hard wood floors. This tend-
ency has naturally incited invention, and within a de-
cade many new varieties of wooden flooring have
been introduced. Some were thick—parquetry ; some
were thin—wood carpet; but all or nearly all have
held to the old method of laying, that is to say, with
the side of the grain as the wearing surface.

A little over five years ago, a method of joining wood

1
1T
|

1
1T
Il

BAY WINDOW OR OCTAGON ROOM.

by molten metal was patented to an American invent-
or. The first and so far principal application of this
method was in the construction of end wood flooring.
This consists of pieces of various woods securely joined
by metallic or wooden splines and set on end in such a
manner that the end of the grain becomes the wearing
surface.

In the application of joining by molten metal, the
blocks of wood are first made as dry as possible, since
the presence of even a small quantity of moisture
causes the generation of steam when the hot lead is
forced into the grooves. The blocks are then jointed
to exact size, grooved, assembled into sections sixteen
inches square, and showing any desired design by the
necessary color selection, and finally joined into a solid
section by the introduction of lead made fluid by the
requisite temperature.

A more recentinvention is a method of joining by

END WO0OD. FLOORING FOR RECTANGULAR ROOM.

wooden splines after the blocks have been subjected to
the same process of drying, jointing, and grooving.

Of the extreme durability of end wood there can be
no question. End wood floors in elevator cars subject-
ed to constant wear for over three years still show no
signs of loss in thickness, whereas side wood floors,
under the same conditions, are found to wear through
in a relatively short time. This statement is made on

the authority of one of the largest manufacturers of:

elevators in the country, one who has over ninety end
wood floors now in use.

Of the relative beauty of end wood and side wood
there might naturally be doubt until the former had
been seen. It is frankly admitted that certain pleas-
ing effects are sacrificed by placing wood on end, just
as in common quarter-sawed oak you lose one form of
beauty and gain another, and with this the further
advantage of greater durability and lessened danger

BORDERS IN END WOOD FLOORING.

from shrinkage and warping. So in end wood, unex-
pected beauties appear, which are no less in degree,
though different in kind. Indeed, the beauties of end
wood are 8o novel and so striking that even experts in
wood work marvel at the fact that these were never dis-
covered before. Nearly all the hard woods in common
use show beautiful variegations in color, bringing out
in some the medullary rays which are otherwise rarely
seen except in quartered oak, and exhibiting in all a
richer, warmer tone than that shown by the same
woods when the side of the grain is exposed.

But probably the greatest merit of all consists in the

ease with which end wood floors are kept in order.
There has certainly been considerable complaint by
housekeepers about the difficulty of keeping hardwood
floors in good condition. The fault doubtless lies, in
many cases, in want of care and skill. In more cases,
however, the complaints are well founded. Side wood
floors, with even moderate wear, show such deep in-
dentations from heel nails and furniture, that their
original beauty is soon marred or wholly destroyed.
End wood, on the other hand, will bear much rough
usage, and still retain its perfection of surface, or be
restored thereto with little labor.

The principles involved in the construction of end
wood flooring, and especially in manufacturing it on a
scale so extensive as to make it a practicable industry,
were 80 novel and complex that its development has
been slow. Gradually, and in the face of many oppos-
ing forces, it has grown into perfection and into public
favor. There are now few Statesin the Union without
samples of the work in actual use. Recently two floors
were shipped to Greece for the new American school
for classical studies in Athens.

This material is manufactured by Wood Mosaic Co.,
whose works are located on the N. Y. C. & H. R. R.R.
in Rochester, N. Y. Their salesroom has now been for
about two years at 321 Fifth Avenue, New York City.
Here a large display of samples can be seen, and best
of all, a floor subjected to hard usage and designed to
give practical demonstration of the qualities which
they claim for it.

We ought to add that the first cost of end wood
mosaic hardly exceeds the cost of -thick parquetry of
the old style, hence its greater durability makes it in
the long run more economical than any other.

P
>

THE FLORIDA STEAM HEATER.

There are at the present time so many heaters of va-
rious kinds upon the market that the selection of the
most serviceable and economical system often becomes
a matter of no inconsiderable trouble and difficulty.
A careful consideration of the advantages claimed for
the Florida steam heater, made by the Pierce, Butler
& Pierce Manufacturing Co., of 14, 16, and 18 Clinton
Street, Syracuse, N. Y., is recommended before making
a decision.

This firm manufactures these heaters in a variety of
sizes, and for all purposes. The one illustrated in the
engraving is of an extra large size, and is desiguned to
meet the popular demand for an economical steam
heater of sufficient capaecity for warming public build-
ings, churches, schools, apartment houses, and other
buildings of large extent. In it the parts are so ar-
ranged that two fire pots, two grates, and two self-feed-
ing fuel magazines are operated, either separately or
together, as may be required. In cold weather both
fires are run, and in mild weather one flre is allowed to
smoulder or entirely go out, with a corresponding re-
duction in the amount of heat generated and in the
consumption of fuel. The great difficulty in large
apparatus of reducing the heat without waste is
thus accomplished in a very simnple and satisfactory
manner.

Small heaters for private residences and other pur-
poses are manufactured, the characteristics of all the
heaters being that they are
not made of common cast
iron, but of a carefully
mixed composition of ores,
which combines the maxi-
mum of durability with
the quality of transmitting
the heat in the greatest
degree.

The construction of the
Florida steam heater may
be briefly stated to consist
of three or more hollow
cast iron water sections of
circular form, with six
oval shaped return flues,
and three waterway open-
ings cast in each. These
openings in the sections,
when set up, come in line
and form the perpendicu-
lar return flues of the heat-
er, as well as the steam
communication bet ween
the sections. The -con-
struction has many other
points of great advantage,
to which we have not now
space to refer.

Among the advantages claimed for the heaters may
Ye mentioned these: That it is cheaper, requiring no
brickwork ; it is sectional and easily handled ; it is self
feeding or surface burning ; it takes up less space in
the cellar, being portable ; it will carry steam in the
coldest weather continuously from twelve to eighteen
hours without attention ; and last, but by no means

O

least, it is the most economical of fuel of any heater
extant,

© 1887 SCIENTIFIC AMERICAN, INC.

THE MASON REDUCING VALVE,

In the many positions where it is desired to use a
lower pressure than that of the boiler, such, for in-
stance, as for steam heating coils, dry rooms, paper
making machinery, etc., the Mason valve will prove of
great service in automatically reducing and maintain-
ing an even steam or air pressure, regardless of the
initial pressure. They are made in various sizes, up
to and including two inch, of the best composition, and
above that size of cast iron, with composition lining.
The construction of the valve will be sufficiently obvi-
ous on reference to the sectional view represented in
the accompanying engraving. It will be seen that the
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THE MASON REDUCING VALVE.

arrangement of parts is well calculated to do the work
thoroughly and efficiently.

The Mason Regulator Co., of 22 Central Street, Bos-
ton, are the manufacturers.

O
>0

The N. Y. Central Iron Works,

The extensive manufactory of W. B. Dunning, at
Geneva, N. Y., which is known as the New York
Central Iron Works, is now turning out a large amount
of material. Steaimn engines and boilers of all kinds, from
1 to 150 horse power, machinery, castings in iron and
brass, and a very extensive set of steam heating boil-
ers are among the manufactures turned out from this
busy and thriving works. Of the number of these last
is the patent portable base burning steam heating boil-
er, an excellent apparatus, having many advantages,
which are of so decided a nature that it has been ex-
ported on order to England, Germany, Belgium, and
even so far as Tokio, Japan.

The reputation of Mr. Dunning as a mechanic
and manufacturer has grown during nearly half a
century, and the excellent quality of his workmanship

THE FLORIDA STEAM HEATER.

wnd materials is only equaled by the ingenuity of his
wany improved methods of construction.

POy So.

To clean chamois leather, rub into it plenty of soft
soap, and then lay it for two hours in a weak solution
of soda and warm water. Afterward rub till quite
clean, rinsing in clean warm water in which soda and
yellow soap have been dissolved. Wring dry in a
rough towel, pull out, and brush.
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serr Copper Weather Vanes ] THE “ AUTOMATIC”

GILDED WITH PURE GOLD,
TOWER ORNAMENTS, CEURCE CROSSES, FINIALS, ETC.
S Vanes made from any
Drawing or Design on
Short Notice.

T. W. JONES,

SUCCESSOR TO
= CHAS.C. BRIGGS,
’ V. W.BALDWIN,
Removed from 213 Pearl
Street to

168 Front Street,

- DEXTER BROTHERS' ENGLISH SHINGLE STAINS -

Near Maiden Lane,

AWNING FIXTURE

They ventilate and
cool the room, giving
free circulation of air
and refreshing shade,
and do not interfere

= . of the blinds.
Attachable to O0ld or New Blinds.

Sold by all the Hardware Trade and by

F. 0. NORTH & CO., Manufacturers,
276 Devonshire Street, Boston.

NEW YORK.

TIustrated catalogue of over 250 designs, mailed
to any address on receipt of a two cent stamp,
half the postage.

LTS
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ORNAMENTAL BRICK g

Brick and Terra-Cotta fur- i ;
nished from any design. )

creosote.
during the past three or four years, an
The Erice is 75 cents a gallon for any color.
Brot

Sample Boards of Colors.

GEO. W. MARBLE, Sole Manu=-
facturer of THE ACME WRENCH.

The best made, all steel, and warranted, 8 sizes.
2 to 82 South Canal Street, Chicago, U. 8. A.

Are made ot the very best English Ground Colors, and contain no benzine, water, or
They have been thoroughly tested by some of the best Architects in the country
the colors are more lasting than any other stain.
We would advise Architects to specify Dexter
ers’ English Shingle Stain, and note the number on the Sample boards.
DEXTER BROTHERS, 55 and 57 Broad Street, Boston, Mass.

Bricks for Arches ground to
i suit any radius,

W Equal in Quality and Color
| to Philadelphia Brick.

JAMY¥S H. BEGGS & CO.,
Wilmington, Del.

Send for

ALL OUR FURNACES ARE

ABSOLUTELY
GasTight

Constructed with Simplicity & Economy.
Healthg, Pure Warm Air.  No Flues
to Stop Up. No Mechanic
Regulred Every Year to
ut Them in Order.

o-o-0

Has more radiating surface than any Hot Air Furnaces
made. Every Joint is a Steam Boiler Jcint. Adapted
for Heating Dwellings, Stores, Churches, School-
houses, etc.

MANUFACTURED BY

Klein Furnace Co.,
250 and 254 North Ave., Rochester,N. Y.

2% See_them and you will buy no other Warm Air
Furnace. very Heater Warranted.

Architects, + Builders, + and + House + Owner

Should use our Lead Covered Electric Con=
ductors and Cables for circuits for Electric Call
Bells, Annunciators, Electric Gas Lighting, Incan-
descent Lighting, or for communication between Residence and
Stable, etc., and avoid the vexation and inconvenience of broken,
W leaky or grounded circuits. Our Cables are moisture proof and can be em-
bedded in the plaster walls, while the flat cableis specially adapted for arrang-
ing along the wainscoting, and staining to match. They are permanent, reliable, and economical.

otandard Underground Cable Co.

GENERAL OFFICES:
No. 91 FIFTH AVENUE, PITTSBURGH, PA.

« | Telephone Building, Cortlandt St., New York.
Branch Offices : { T36°Ehot Sradison Stroot, Chicage:

Klein’s Steel Plate Tubular Furnace.

N\ MANUFACTURERS OF
The WARING ANTI-INDUCTION and BUNCHED CABLES, and

ACHESON COMPOUND CABLE.
For Telegraph, Telephone, Electric Light and Power, Underground, Submarine, and Aerial.

Light Leaded Cables (containing one or more conductors) for use in Houses, or
for connecting Residence and Stable.

Send for Illustrated Circular.

A DECORATIVE

—AND—

Preservative Paint

OF GREAT VALUE.

Worthy the attention of Deal-
ers, Builders, Practical Paint-
ers, and Consumers in every
section of the country.

All Work Guaranteed.

"{HE MOST VALUABLE
L Decorative and Preservative J
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GUTT

TRADE
AO
Q

When properly applied, will not
Chalk, Crack, Peel, or Blister. Acknowl-
edged by competent judges to be supe-
rior to all other preparations in the
qualities essential to a reliable paint
for all purposes. Manufactured in
White and a large variety of desirable
shades suited to the present style of
painting. Superior for Marine Painting

N and for Buildings exposed to sea
a Hl breezes.

A I\ \“ ;‘v T\ ‘ATHL \j LH:)U .
IIREERARONT AL 0. . Gutta Percha Paint Co.
E ) > J. WILLIAM RICE,

ED e ot A
. )STATES GUHA PERCH1 . President and General Manager,
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Solar Iron Olad.

This is a Cast Iron Casing, lined with tin or galvanized iron, to
prevent direct radiation ot heat in cellar; four loose panels lift out, so
as to give access to furnace for repairs or renewal, if necessary, with-
out disturbing the Hot Air Pipes; it has sliding panels for feed door
and smoke pipe to allow for expansion; it has also a dust flue and flue
door for Damper. We claim this to be the most complete, durable,
and convenient cqld case made, equal in efficiency to Brick set, with
much less room required and less expensive, besides the facility tor
access for repairs, without requiring, as in a brick set, so large a space
to work in. It is much superior to the ordinary sheet iron casing,
both for durability and efficiency. It is not necessary to remove the
casing or Hot Kir Pipe to clean out, or repair, or even renew or
change the heater.

The Leibrandt & McDowell Stove Co.,

PHILADELPHIA and BALTIMORE.

© 1887 SCIENTIFIC AMERICAN, INC.
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WOODWORKING MAGHlNEHY

E. & F. GLEASON, Manufacturers,
250 Susquehanna Ave., Philadelphia, Pa.

Improved Chain Bed Planer.

THE “IDEAL”
PATENT TILE-LINED BATH-TUB.

Perfection of Cleanliness and Durability.

SHARPLESS & WATTS, Patentees,
BAKER BUILDING,
15624 CHESTNUT ST., PHILADELPHIA.

Send for Illustrated Circular and References.

I. MANASSE,

IMPORTER AND MANUFACTURER,

88 Madison Street, Clncago, IlL

ARCHITECTS’ AND SURVEYORS’ SUPPLIES.
Drawing Tools, Papers, Tapes,
Chains, Colors, Inks, etc. )
Improved LEVELS for Builders and Tiling,
Illustrated Catalogues Sent on Application.

)
PRESSED BRICK CO.
g 189 & 191 La Salle St.,
. OHICAGO, ILL.

Front & Ornamental
Pressed Brick.

Architects, Contractors, Builders

Should not fail to examine the merits of

THE ORMSBY SASH BALANCE.

IN OLD FRAMES, IN NEW FRAMES.

Superior to WEIGHTS and CUHDS

ORMSBY SASH BALANCE CO,,

92 UTICA STREET, BOSTON, MASS.
113 LIBERTY STREET, NEW YORK.

B. G. UNDERWOOD,

ADVERTISING AGENT,
361 BROADWAY, NEW YORK,
AND
31 PEMBERTON SQ., BOSTON.

WAS OUTLIVED
IMITATIONS.
ENDORSED BY
1,200 ARCEITECTS

NO TRACK ON
THE FLOOR.
NO CUTTING
OF CARPETS.
ADJUBTABLE

Mention this paper..

Seientific Jmevican, Auchitects and Buildevs Edition,

JunE, 1887.

RUTHERFORD'S

METALLIC PAINT

WARRANTED NOT TO
FADE, SCALE, OR CRACK.

REQUIRES NO DRYER.

WHERFOR 28
METALLIC
PAINT<-

’_“,,. pmt:}l in thu 100 15,
: w‘“\\\n\\ ,_.m;_ pnum'

305 Chestnut St., Philadelphia.

Cast Iron Gas and Water Pipes

1% to 48 INCHES DIAMETER.

Cast Iron Flange Heating and Steam Pipes, Fire Hydrants and Stop
Valves for Water or Gas, all Sizes.

ALL PIPE PROVED BY HYDROSTATIC PRESSURE.

GLOUOERESTEHR IRON WORIERS,

CLOUCESTER CITY, N. J.
SAMUEL R. SHIPLEY, Prest. JAMES P. MICHELLON, Secy.
HENRY B. CHEW, Treas. OFFICE, WILLIAM SEX'I'ON, Supt.

6 North Seventh Street, Philadelphia.

The H. Edgar Hartwell Company
lEAl)ED GLASS MAKERS, DECORATIVE PAINTERS, ART FUHNITIIRE &c.

9 West 224 Street, New York City. 6 F St., Washington, D. C.
ARTISTIO PLASTERR wonn A BPECIALTY.

PHILLIP SEMMER & COMPANV

PLATE,SHEET & LOOKING GLASS [lenot

No 4.6.8 &10 DESBROSSEGS™

WRITE FOR QuotaTions. . NEWYORK.

EUREKA SPIRAL SCREW DRIVER.
Will drive a screw by pushing on the end of handle in ¥4 of the time of the old method. C. E. Jen-
nings & Co., N. Y. Agents, and all the principal Hardware Dealers throughout the world. Made in two
sizes, price ‘Ffor each $1.25 and $1.50.

R
Decatur Coffin Co Deca.tur I,

———

| Barnes’ Patent Foot-Power Machmery.

Complete Outfits for Actual Workshop Business. Lathes for Wood of Metal. Circular Saws,
Scroll Saws, F'ormers, Mortisers, Tenoners, etc., etc.

CONTRAOCOTORS AND BUILDERS

who have no steam gower can save themselves money and facil-
itate their business by using an outfit of Barnes’ Hand and Foot
Power Machinery. We have machines for ripping, cross-cut-
ting, scroll-sawing, mortising and tenoning, forming edges,
grooving, gaining, rabbeting, cutting dadoes, and turning.

Builders use our Hand Circular Rip Saw for the %reaber por-
tion of their ripping in preference to carting their lumber to a
mill within five minutes’ drive from their shops. The same is
true in regard to scroll sawing, mortising, tenoning, cutting
stuff for drawers, boxes, etc.

Builders using these machines can bid lower and save more
money from their contracts than by any other means.

Read the Following Letters from
Builders:

CLARENCE F. | EE, carpenter and builder, Morristown, N. J,, says: “I have had one of your Hand
Circular Rip Saws for about three months, and am much pleased wlth it. Have done the ripping for
15 houses in that time, which is over 40 miles through inch boards. Have rlpped as high as 3-inch
plank. Table is also good for rabbeting; have rabbeted all jambs and sawed
all drips for 200 windows.” —

ALEX. SHIELDS, Lima, Ohio, Sept., 1882, says: ** A few dayssince, we had 4 ’»“h¢>,
some 150 small drawers to make for drug store the steam power mili wanted k
150 cents each for ‘'making them. With my foot power machinery I made ,,'1--"

them, and saved $25 above good wageson the job.

If desired, these machines will be sold ON TRIAL.
have ample time to test them in higs own shop and on the workhe wishes them
to do. Descriptive Catalogue and Price List Frec.

W. F. & JOHN BARNES CcoO

Rock!ord, .

The purchaser can ;—_—'\

No. 1994 Main St.,

59 FULTON ST.

New Yorlk.

CHAS E LITTL

Silver Medal on Tools Awarded by Amer. Inst. 1886. Medal * Superiority ’’ for

W. F, & J. Barnes’ Workshop MACHINERY.,.
New York Agency. Factory Prices.

PATENT FOOT POWER MAGHINERY

THE LATEST AND MOST IMPROVED.
Scroll Saws, Circular Saws, Lathes,
Mortisers, Etc.

THE “ACME” CIRCULAR SAW,

FOR FOOT AND HAND POWER,

IS SUITABLE FOR VARYOUS KINDS OF WORK, IN CUTTING-OFF, RIP-
PING, MITRING, RABBETING, GROOVING, ETC. HAS POWERFUL
- TREADLE MOTION, MACHINE-CUT GEARS, ADJUSTABLE TABLE
AND GAUGES, CUTS RAPID AND IS EASY TO OPERATE.

With Two 7 inch Saws.
P R l c 9y BOXED READY FOR SHIPMENT, $35 -00
L. A. GALYON, Contractor and Builder, Knoxville,
Tenn., writes: 1 Wwould recommend the Acme Circular
Saw to all who run a Carpenter Shop without steam
wer. It isespeci ly valuablefor Rabbeting, Groov-

ng, etc. With proper attention it will do the work of
four to six men.

Machines on Trial. Catalogue Free.

SENECA FALLS MFG. CO., 276 Water St., SENECA FAllS N Y.

© 1887 SCIENTIFIC AMERICAN, INC.

RUTHERFORD & BARCLAY, Manufacturers, ..

Of Germ an, Swiss, and
American make. Drawing
Boards, T Squares, Colors,
Inks, Tracing Cloths and
Papers, Thumb Tacks.
Rules, Tapes, etc.
Albert Levy’s French Blue
Procces Papers,

THE BEST IN THE WORLD
FROST & ADAMS,
Importers,

37 CORNHILL, BOSTON,
MASS.

Catalogue Free.

Drawing
[DStraments,

Enginsers’
Spplies.

Bibb’s Celebrated Origina

To Warm upper and lower rooms.
The mo

Coal Stoves in the world.

B. C. BIBB & SON
Foundry Office and Salesrooms,
89 and 41 Light Street,
Baltimore, Md.
MARBLEIZED SLATK MANTELS.
OFSend for Circulars.

M = §w E»

- V /' B

g, o

Patented September 15, 1885,

Moorish Fret - Work,

INTERLACED WOOD -WORK,

Spiral Mouldings and Balusters.

C. S. RANSOM & CO.,
CLEVELAND, OHIO.
James N, Stout, 74 West 23dSt., NewYork City.

ESTABLISHED 1854.

DEVINE'S STEAM BOILER WORKS,

Marine, Locomotive, Tubular, House, 4nd

GREENHOUSE BOILERS.

WROUGHT IRON HOT WATER BOILERS
A SPECIALTY.

Manufactory, 381 to 393 S. Canal Street, Chicago.

777
The above cut is of Greenhouse Boiler, meeting
with universal success wherever placed. Estimates
gladly furnished for any capacity.

PETER DEVINE,
387 8. CANAL ST., CHICACGO.

AUTOMATES
AR VALTL

For STEAM COILS
and RADIATORS
Direet and Indireet.

Qi\‘_’
numnuuﬁﬂn

Most Simple and
Rellable Air Valve
Made. Nothing to
Get Out of Order.
Has No Movable
Plece. No Loose
Thimbles to Fly Off,
Every Valve Is Thor=
oughly Tested, and
Warranted to Qive f
Satisfaction.

;|  Manufactured by

‘ "m“]‘nﬁn
[ Thos.L.McKeen, |

EASTON, PA.
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Thorn's Patent Roofing Tiles.

THORN SHINGLE & ORNAMENT CO.,

SOLE MANUFACTURERS OF

The Best and Cheapest Metallic Roofing

TILES AND SHINGLES

YET OFFERED TO THE BUILDINC TRADE.

e cost. Four (

ress

The Horseshoe Spring-Lock Shingle (Patten’s Patent) just out. This Shingle can be put on in one-half the time it requires with
any other sl'i‘mgl((e )now in the market. Is cheap, durable, secure, thoroughly water-tight and makes a good appearance as a roof
covering. Two sizes.

THORN'S PATENT ROOFING and WALL TILES,

hen tiles, and are be

the most perfect and Unique Roof, Gable, Tower,and Wall covering,
et produced in metal On the roof in appearance they are like terra
designs or sizes arc m
All the abovegoodsare packed a s uare to the box and delivered f. 0. b. cars in Philadelphla
For particulars, price lists, etc., ad

THORN SHINGLE & ORNAMENT CO. 12th & Callowhill Streets, Philadelphia, Pa.

Horseshoe Spring-Lock Shingle.

ﬁo. 2 Pony Planer.

WOODWORKING
MACHINERY.

M A w |ﬁ,_ al <l

JAULLIT

N /a

—_

}WWWI\HM\W

No. 2 Saw Table,

No. 1 Variety Moulder.

J. S. GRAHAM & CO., 249 Lyell Ave., Rochester, N. Y.

ROOFING =* SLATE.

The AMERICAN BANGOR SLATE CO.,
Miners and Manufacturers of best Pennsylvania Black Roofing Slate,

BANGOR, PENN.

Address correspondence to J» EDGAR MITCHELL, Sec’y and Treas., Allentown, Pa.

WOOD WATER PIPE

/’/// 77
1/// /// // 7,
B 2

(Iron Beam Protechon. Patented June 3, 1884.)
HENRY MAURER & SON,

MANUFACTURERS OF

FIRE-PROOF MATERIAL

Of every description. Hollow Brick made of Clay for
Klat Arches, Partitions, Furring, etc. Porous
TerraCotta, Fire Bricks, etc., etc.

Office and Depot, 420 East 23d St., New York.
‘WORKS, PERTH AMBOY, N, J.

HODGCE’'S

A [hi .
%\ Universal Augle Union

PATENTED.
Combinin,
union, an
any angle at which it isde-
sired to run the pipe.
Mamufacturers & Wholesale Agents,

ROLLSTONE MACHINE (0., 48 Water St., FITCEBURG, MASS.

an elbow and
can be set at

FINE TAPS AND DIES.

ghtnmg and Green River Screw Plates. Bolt Cutters,
hand and power. Drilling Machines, Punching Presses,
Tire Benders, Tire Upsetters and other Labor S8aving
Tools. Send for Price List C.

Wiley & RRussell, Mfg Co., Greenfield, Mass.

——
OQUTSIDE BLINDS OPENED CLOSED
AND AUTOMATICALLY FASTENED
INANY POSITION FROM THE INSIDE
WITHOUT RAISING THE WINDOWS
OR SCREENS,BY THE

Dodd Shutter Worker
THE DODD MANFG CO.
19 PARK PLACE NEW YORK.

LEGS & ARMS,

WITH RUBBER HANDS AND FEET.
The MostNatural, Comfortable & Durable,
Thousands in Daily Use.
New Patents & Important Improvements,
U. S. Gov’t Manufacturer.
H.Pamphletof i6o Pages SENT FREE.

" A. A. MARKS,
701 Broadway, New York City.

stitute. A legi 3
draughtsmen’s tool Applies color by(#
a jet of air. Greatly economizes timel§s
in mechanical, englneerinn and archi- \@
tectural draughtin nd for de.
seription. AT gUSHMI’G Jo.
80 Nassau St., Rockfortl‘ IIL,

CHMOND WEA

il r/‘ v)ﬁ

- ROWLETT'S

AUTOMATIC C OUNTER- BALANCED

THER STRIP CO.

MANUFACTURERS OF

INDEPENDENT -

WEATHER STRIP.

|?‘——‘f

A

AWARDED BRONZE MEDAL AT CINCINNATI INDUSTRIAL

(EXPOSITION 1884)

HAS no SPRINGS, TRIGGERS or CIRCLE
IRONS: POSITIVE ACTION; CANNOT GET
OUT OF ORDER: FITS ANY DOOR.

AGENTS WANTED IN EVERY CITY AND TOWN INTHE U.S.

SEND FOR CIRCULAR.
PERSON ON RECEIPT OF $ 1.00. ADDRESS

RICHMOND WEATHER STRIP CO0.Ricimonb, INo.
' PO.Box 282.

MENTION THIS PAPE

SAMPLE STRIP, PREPAID TO ANY

FACTORY 217 N.6TH Streer

Bartlat's  Wronght-Tron, Brick-Lined Portable Farnace,

THE VETERAN,

For fitty years has proven the Veteran’s Power, Durability,
Efficiency, and Reliability.

satisfaction

NO DUST,

NO GAS,
NO SMOKE,
NO DAMPERS.

No Overheated Cast-iron Surfaces.

Fire Clay Lined Fire Chambers.

The Veteran is made of Heavy Boiler Plate Iron. A Shaking
and Dumping Grate is attached, which will give you great

in its control and management. Pure warm air in

great abundance. Every furnace is warranted to give perfect
satisfaction.

ESTABLISHED 1847,

Job Bartlett's Sons, 10th & Filbert Sts., Phila.

ESTIMATES AND ADVICE FREE.

CIL. ARK'S
Ventilating, Drying, and Exhaust Fans.
64-Page Catalogue Free.

GEO. P. CLARK, Box A, Windsor Locks, Ct.

The GREAT

CHURCH I-lGHT

FRINK’S Patent Reflectors, for Gas
or Oll, 'ﬁ‘" the most powerful, softest,
eheapest and best light known for
g::-ﬂ“'ls)omh Show b Indo:‘: , Banks,
y Depots, etc. New and elegant
designs.  Send ske of room. Gn“lr
cular and estimate. A llbernl discount
& tochurches and the trade. Dn be de-

nlnd bydl upl-lud
K, 551 PearlSt, N, Y.

WILLIAM WILLER, SOLE MFR.
% Nff7  MILWAUKEE WIS,

Contractors

he market.
short distances
will do all that i

esCri]

and price-list free.

JOHN W. HARMON, Manufacturer,
65 Haverhill 8t., Boston, Mass.

* g utrumel

Adapted
to the
uses of
Architects,Builders,
Car-
penters, Farmers,
and others. Simple
in construction.
Furnished with or
without compass.
a4 Will cover more
points than any low-

riced instrumeu% in

or

required of an ex-
ensive instrument.
tive circular

CATALOGUE

E. & H. T. ANTHONY & CO.,
591 Broadway, N. Y.

Manufacturers and Importers of

PHOTOGRAPHIC

INSTRUMENTS,
Apparatus and Supplies,

e OF EVERY DESCRIPTION.
1

is | % Sole Proprietors of the Paten!

Detective, Fairy, Novel
Bicycle Cameras, and the bele-

brated Stanley OUry Plates.

Amu(eur QOutfiis in great varie-
ty npward. Send foi

s atalozue or call and examine,
22§ More than Forty Years Estab
& lished in this line of Dusiness.

ESTABLISEHND 1837.

Is. & I

g.

WHITE,

—MANUFACTURERS OF—

EDGCE TOOLS AND

COOPERS’,

MACHINE KNIVES,

CARPENTERS’ AND SHIP TOOLS, etc., FULL LINE CHISELS,

314 EXCHANCE STREET, BUFFALO, N. Y.

© 1887 SCIENTIFIC AMERICAN, INC.
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ROOFING TILE.

Bricks, Tiles

——AND —

Terra Cotta.

RECENTLY PUBLISHED

A PRACTICAL TREATISE ON THE MANU-
FACTURE OF BRICKS, TILES, TERRA COT-
TA, ETC. Including Common, Pressed, Or-
namentally shaped and Enameled Bricks,
Drain Tiles, Straight and Curved Sewer
Pipes, Fire Clays, Fire Bricks,TerraCotta
Roofing Tiles, Flooring Tiles, Art Tiles,
Mosaic Plates, and Imitation of Intarsia
or Inlaid Surfaces ; comprising every im-
portant product of clay employed in
Architecture, Engineering, the Blast
Fuarnace, for Retorts, ete. With the
history and the actual processes in hand-
ling, disintegrating, tempering, and
moulding the clay into shape, drying na-
turally and artificially, setting and burn-
ing, enameling in Polychrome colors,
composition and application of glazes,
ete., including full detailed descriptions
of the most modern machines, tools,
kilns, and Kkiln roofs used. By CHARLES
TaOMAS DAvis. Illustrated by 228 en-
%ravings and 6 plates. 8vo, 472 pages.

rice $5.00.

8~ By mail free of postage to any ad-
dress in the world.

ABSTRACT OF CON1'ENTS.—Chapter I. The
History of Bricks. Chapter II. The Different Va-
rieties of Clay, their Characteristics, Qualities, and
Localities. Chapter III. General Remarks con-
cerning Bricks; Enameling Bricks and Tiles;
Glazing Earthenware, etc. Chapter IV. Manufac-
ture o‘fr Bricks by the hand 8r0cess. Chapter V.
Brick Machines. Chapter VI. Fire Clays, Fire
Bricks, and other products, and the necessary ma-
chines, etc. Chapter VII. Terra Cotta. Chapter
VIII. The Manufacture of Roofing Tiles and Sewer
Pipes. Chapter IX. Ornamental Tileg, etc. Index.

. EFAn Mustrat d Circular, containing the full
Tableof Contentsof this important book, will be sent
Jrecand u{ree Qmsuwe to any onein any part of
the World who furnish us with kis €88,

&9 0ur large Catalogue of Practical and Scienti-
fic Books, 96 pages 8vo, and our other Catalogues and
Circulars, the whole together covering every Branch
of Science applied to the Arts, sent free and free of
postage to anyone, in any part of the World, who
will send us his address.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,

810 WALNUT ST., PHILADELPHIA, PA., U.S. A.

Vogdes’ Architect’s and Builder’s Companion.
A New, Enlarged, Revised, and Corrected Edition.

THE ARCHITECT'S AND BUILDER’S

Pocket Companion

AND PRICE BOOK.

Consisting of ashort but comprehensive Epitome
of Decimals, Duodecimals, Geometry, and Mensu-
ration; with Tables of U. S. Measures, Sizes,
Weights, Strengths, etc., of Iron, Wood, Stoné€,
Brick, Cement, and Concretes, Quantitiesof Materi-
als in Given Sizes and Dimensions of Wood, Brick,
and Stone; and full and complete Bills of Prices
for Carpenter’s Work and Painting. Also Rules
for Computing and Valuing Brick and Brick Work,
Stone Work, Painting, and Plastering, witha Voca-
bulary of Technical Terms, etc.

By FRANK W. VOGDES, ARCHITECT,
INDIANAPOLIS, IND.

Enlarged, Revised, and Corrected. Inonevolume,
368 pages, full bound, in pocket book form., $2.00 ;
bound in muslin, $1.50. By mail, free of postage,
to any part of the world.

HENRY CAREY BAIRD & CO.,

Industrial Publishers, Booksellers, and Importers,
810 WALNUT ST., PHILADELPHIA, PA,, U. S. A.

A Great Repository of Practical and
Sclentitic Information,

One of the Fullest, Freshest, and Most Valuable
Hand-books ot the Age, Indispensable to
Every Practical Man.

Just Ready. Price 82 m& T&-Gue to any address in

The Techno-Chemical Receipt Book

Containing Several Thousand Receipts, covering
the Lavest, fuost Important, and most Useful Dis-
coveries in Chemical Technology, and their Practi-
cal Application in the Arts and Industries. Edited
chietly from the German of Drs. Winckler, Elsner,
Heintze, Mierzinski, Jacobsen, Koller, and Hein-
zerling, with additions by William T. Brannt,
(3rnduate of the Royal Agricultural College of
Bldena, Prussia, and William H.Wahl, Ph.D.(Heid.),
sSecretary of the Franklin Institute, Philadelphia,
author of ** Galvanoplastic Manipulations.” "Iilus-
trated by 78 engravings, in one voloume, over 500
pages, 12mo, closely printed, containing an im-
mense amount and a great variety of matter. Ele-
gantly bound in scarlet cloth, gilt. Price, $2.00.
Free of postage to any addressin the world.

™ A circular of 32 pages, showing the full Table
of Contents of this important Book, sent by mail,
free of ﬁ)nstaqe to any one in any partof the World
who furnish his address.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 WALNUT ST., PHILADELPHIA, P4, U.8. A.

Scientitic Jmerican, Drchitects and Builders Eelition,
Shimer’s Variety Moulder, with

panels with pattern guided by pin that automatically takes its position when you

FuR s‘NKlN start the Machine, and drops out of the way when you stop it. The Cutter in the
overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the
handle shown in the cut attached to an eccentric lever that is automatically locked to the one position

when at work.

from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline
Tu CHANGE on the T lever and pin it up. Run the housing up by means of the hand wheel until
it stands above the belt line, remove the one spindle, substitute the other and set screw it to the hous-
ing. Turn the small table back under the arm. Raise the arm, disconnect the shaft that runs the
upper pulley, and the Machine becomes an Edge Moulder without having any of its parts unbolted and
laid away.

You never tire of the make up of this Machine, which is as simple and effective as
it i8 durable,

HiM,
ISHIME,
MILTON.FA
il |

il

g by
3

(i

Reversible Cutters for any shape of mould made to order, and warranted to cut free and easy.
For Circulars and full information, address, a8y

SAMUEL J. SHIMER,
MANUFACTURER of the SHIMER CUTTER HEADS and SPECIAL WOODWORKING MACHINERY,
MILTON, PENN.

TreMASON REDUGING VALVE

IVES SATISFACTION WHEREVER USED

OFFICE 22 CENTRAL ST. BOSTON. MASS.

r

TO DRAFT DODR‘ g

STEAM HEATERS

—AND—
Steam Heating Appliances,
Manufactured by

Globe Steam Heater Co.,
North Wales, Pa.

The Globe Steam Heater.

*19)8OH WEB)S 3QOTY) JO M A [BUOIIOAY

PORTABLE and

BRICK SET.

Patent Self-Cleaning Ash Pit

Obviateslabor, dirt,andan-
Common Sense Clinker-
Crushing Grate. Great sav-
ing of labor and fuel.
Perfect Dump.

noyance. Sure preven-
tive from fire caused

by hot ashes.

Patented and Manufactured by

Tht Schoen Heaten {3 North Elavanth &,
and Stom G0, Philadelphis.

SEND FOR ILLUSTRATHD CATALOGUIN.

Office and Salesroom

© 1887 SCIENTIFIC AMERICAN, INC.

JUNE, 1887.

“BUILDING’
Architectural Weekly.

Published Every Saturday,

Devoted to Architecture, Engineering, Furniture,
Decoration, and Ornament.
Subscription, . « + « .« $6ayear.
Sample subscription of three months, . = . "$1.50
Single Copies, . . . . . « 15cents.

203
MONTHLY NUMBER.

A special feature of these numbers will be Small
Country and City Houses, with plass and

details.

Subscription, . . . e $1.75 a year.
Sg.m{.)le subscription of three months, . 50 cents.
SingleCopies, « .« « « o . 15 cents.

20—

NEW BOOKS.
Architectural Studies.

Vol. IXI,
JUST PUBLISHED, PART 6.
$500 to $2,500 Houses, giving perspectives, ele-
vations and plans, with specifications, bills of ma-

terials and estimates of cost. One Paper Portfolio,
12 plates, Price, $1.00.

PLATE.

PLATE.

I.— House. VII.—$1,000 House.
IL—3700 =« VIII.—$1,000 «
III.— . IX.—8$1, .
IV.—$800 X.—$1,500 «
V.—8900 XI.—$2,000 «
VI.—$1,000 XII.—$2,500

PART 7.
INTERIOR WOODWORK

HOUSES OF MODERATE COST.

One paper, portfolio, $1.00.

Plateg XTII and XIV.—Two China Closets, with
details. X V.—Parlor Mantel, with details,. X VI.—
Book Shelves, with_details. XVII.—Staircase
Screen, with details. XVIII.—Two Bedroom Man-
tels, with details. XIX and XX.—Entrance Hall
and Staircase, with details. XXI.—Bathroom, with
details. XXIL—Hall Fireplace, with details,
XXIIL.—Library Bookcase, with details, XIV.—
Dining-room Mantel, with details.

A Most Complete Work of Details.

Architectural Practice.
No

A L ﬂuuntry'}l:ﬁse i Detadl,

By BRUCE PRICE, Archt.

This number contains twenty-four 12x15 plates,
and full specifications illustrated by woodcuts and
diagrams.

One Large Quarto, 12x15, Boards.
Price, $5.00.

202

Architectural Studies.

VOI. I.

One Large Quarto Vol., Cloth, Price $5.
Containing 60 large Lithographic
Plates, treating on the fol-
lowing Subjects.

PART I.—LOW_ COST HOUSES, including
grizq designs, with elevations, a)lans. details, speci-
l?f:iztlons(,u1lﬁ)of]mtaterifals. a;l (lasgimates of cost.

arge (11x. ates of practical si i
el AUTS 83,800 P! esigns, costing

PART II.—STORE FRONTS AND
DETAILS. 12 platesand descriptivlg le{gg‘ggsls(.)R

PART ITI.—STABLES. Containing 12 pl
of Stables, suitable for village lots, ranging ig gggg
from $300 upward.

PART IV.—SEASIDE AND SOUTH [
HOUSES. 12 plates of designs for Cheap HoEsIg;
with ample verandas, suited to a summer climate.
Average cost, $1,500.

PART ¥.-OUT-BUILDINGS. ntai
glat{es_ of designs ot Small Stables, Sur?lomg l}nIglug;e{f
avilions, Privies, Fences, Gates, etc. ”

Each of these parts may be obtained separa
when desired. lyaper ortfolio, 12 platesp;ndtgg
scriptive letterpress, $1 each.

=TIN PRESS

Improved Plumbing Appliances
J. PICKERING PUTNAM, Arclﬁtectr pThis work v?ag
printed last year in serial form in * BUILDING,”
and has since then been carefully. revised and
brought out in book form, as bein worthy of more
permanent form. With 91 ilustrations. Oneoctavo
volume, cloth, price, $1.50.

W. T. COMSTOCK, Publisher,

6 ASTOR PLACE, NEW YORK,
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Panglling, Varlay [y Moulding & Dovataiting Macmna

SIMPLE. DURABLE, AND EFFICIENT.

Cuam SwitzeaLano, May 6. 81,
The Battle Creek Machinery Co.
Battle Creek, M:ch
Tr-B. .t

CUTS PANELS OF ANY DC-
SIGN OR STYLE OF MOULD.
INTHE SOLID WOOD. WiTH
NEATNESS AND DESPATCH

1S A FIRST-CLASS SHAPER.
EDGE & SCROLL MOULDER

DOES GENERAL DOVETAILING.
WITH THICK OR THIN STUFFS.

AncLo-Swiss Couo Mitk Co

IMPROVED SOLID STEEL CUTTERS

FOR ALL KINDS OF VARIETY MOULDERS fices, Public

MADE TO ORDER
AND
WARRANTED

.
B

T

Scientitic Queerican, rchitects und Builflers Edition,
' VENTILATOR

Patented May 4th, 1886. :

Adapted for Dwellings, Stores, Hospitals, School Rooms, Of-

draught. Simple and readily adjustable. Manufactured and sold,
Wholesale and Retail, also Patent Right for sale for States, United
States or Canada, address

T. T. COHEN, 211 So. 13th St., Phila., Pa.

v
m—

EVERY VARIETY OF
PLAIN und FIRE PROOF

BUILDINGC PAPER,
ASBESTOS PAPERS,

Waterproof and Inodorous Papers, Plain and Cerru.
gated Carpet Linings, De-denlng Felts, Roofing Ma-
terials, Tarred Board, &e., &c.
Two and Three Ply
Keystone Prepared Rooflng
Send for Samples and Delivered Price List **B.”
H. F. WATSON, Manufactu’r, ERIE, PA,
Daily Capacity of Mills, 60 Tons.

For Bulk Windows,

Institutions, &c., allowing ventilation without

ESTABLISHED 1843.

Send for Pamphlet

AND

Sample of Work.
BATTLE CREEK MACHINERY €O.°

MICHIGAN, U. 5. A

Manufacturers of

Stable Fittings and Fixtnres,

IMPROVED and PATENTED
IRON, BRASS, BRONZED and NICKEL-PLATED

POULTRY YARD APPLIANCES, ETC.

Low estimates furnished to Architects, Builders,

LEGS & -ARMS,

WITH RUBBER HANDS AND FEET.

The Most Nataral, Comfortable & Duratle,
Thousands in Daily Use.

Now Patents & Important Improvements,

‘ U. S. Gov't Manufacturer.

®  lIl.Pamphletof 160 Pages SENT FREE.

701 Broadway, New York City.

Manufacturers and Dealers in Pa.r%&et and Inlaid
Floors, Wainscoting,

J. DUONFEE & CO,,

Wood Carpet and Weather Strips

OF ALL KINDS,
102 Washington Street, = = CHICAGO.
SEND FOR CATALOGUE.
Factory, 204 to 212 South Clinton Street.

NATURAL WOOD ORNAMENTS,
PANELS, ROSETTES, BORDERS, CORNER BLOCKS, E’l‘c.,
For Builders, Interior Decorators, Furniture Manufacturers, etc. 150 Designs.
Patent Papyrus Center Pleces and Ornaments,

Send 50 cents for board with 12 samples, $6 for board with 100samples, Cat-
alogue on application.

ALBERT KOMP, oo oot &0 e d oy LE WIS ST,

PARQUET FLOORS

(BUTCHER’S PATENT).

, The only Wood Flooring made on the correct ]{)lrlnciple, aid with
J perforated metal tongues so that Floors of any thickness from % inch up
M can be laid and blind-nailed.

Butcher’s Boston Polish is the best finish for Hardwood Floors. For sale
B by agents in all large cities. Full information on application to

THE BUTCHER FLOORING CO.,
171 Tremont Street, BOSTON,

MORSE ELEVATOR WORKS.,
Morse, Williams & Co.

Successors to CLEM & MORSE,

Passen er BUILDERS OF ALL KINDS OF

~ et ELEVATORS

Send for Circulars.
OFFICE: 411 CHERRY STREET.
Works : Frankford Avenue, Wildey and Shackamaxon Streets,

PHILADELPHIA.
NEW YORK OFFICE : 108 Liberty Street.

passencER ELEVATORS,

MANUFACTURED BY

HOWARD IRON WORKS,

BUFFALO, IT. Y.

C. FOXWELL, JR., & CO.,

Mantels in Wood, Slate, and Tile,

Artistic Open Pire-Places and Appurtengnces,
SHOW ROOMS : 607 and 609 Pullman Building,
CHICAGCO, ILL.

;\\«\n N
2 ::w*
74 ) v»}\\

MASS.

The Elevators in the State Capitol, Albany, New York, were
built by us, and many others in some of the finest buildings in the

| GRAVES’
BELEVATORS,

PASSENGER and FREIGHT,

MANUFACTURED BY

L. S. GRAVES & SON, Rochester, N. Y.
BRANCH OFFICE: 46 Cortlandt Street, New York.

Carpenters, Masons, etc.
Catalogue Malled on Application.
SAMUEL S. BENT & SON,

Rgusurgf

A. A. MARKS,

No. 111 Chambers St., New York, N.Y.
0 TAINS ‘
CLARBOARDS FENGES.ETC. lr-c_—‘_—‘—)ms ONLY GENDINE ’S
L alt » [4 ] Z "
SAM CABOT UNEQUALLED for CEMENTINC 1

BY STREET :'eo‘?ld. Elass, cunl,plp:;,‘ln or, hc. Alw-ys E—:t
7o kit BoSTON 1S M BT RDANARRAE T8
SEND FUR CIRCULAR fussia ementCo.,s.mm.mmp

FIRST-OLASS

HEATING APPARATUS,
J. REYNOLDS & SON,

Thirteenth and Filbert Streets, PHILADELPHIA, PA.
i —Manufacturers of—

otoel Alr Tight Farnaces,

KEYSTONE
Steel Furnaces.

BRICK SET AND PORTABLE.

For Anthracite and Bituminous
Coal or Wood.

Our heaters are stnctl ﬁrst—class. made of the best material and workmanship,
and are supplied with the Reynolds’ Shaking Grate, the best labor and fuel saving
appliances. = They are absolutely Gas, Dust and Smoke Tight. Cooking Ranges,
Lowand Half Low Grates. in great variety of styles and sizes. Descriptive circulars
sent free to any address. The trade supplied

Special Offer

To the propr

rietors of Planing Mills, S8ash, Door
and 8lind

actories and wood-workers general-

ly. Upon recelpt of business card we wlill send

you a copy of our roclal ‘Planer’ catalogue,
now on press and wlll soon be ready for dellvery.

GOODELL & WATERS,
3031 Chestnut Street,
PHILADELPHIA.

© 1887 SCIENTIFIC AMERICAN, INC.



HIN'TS TO CORRESPONDENTS.

Names and Address must accompanK all letters,
ot no attention will be paid thereto. 'This is for our
information, and not for publication.

IReferemces to former articles or answers should

givedate of paper and page or number of question,

uiries not answered In reasonable time should

e repeated; correspondents will bear in mind that
some answers require not a little research, and,
thqugh we endeavor to reply to all, either by letter
or in this department, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be

expected without remuneration.

Scientitic American Supplements referred
to. may. be had at the office. rice 10 cents each.

Books referred to promptly supplied on receipt of

l!llner-ls sent for examination should be distinctly
marked or labeled.

(1) J. W. 8. asks: Will you give me
a receipt for a concrete walk made of gravel and
cement, -and inform me if such a walk will stand
freezing ornot, and how thick it should be? A. Re-
move-theearth where the walk is torun to a depth of
seven inches, and fill therein with loose sand to a depth
of four inches. On this spread a thick mortar com-
posed of best hydraulic cement one part, sharp clean
sand three parts ; the cement and sand to be thoroughly
mixed. Take care to usebut little water. A walk thus
made will stand frost.

(@) J. B. E.—The safe load given in
the calculation is for a 2 in. by 2 in. by ¥ in., instead of
fora 3 in. by 2 in. by 3-16 in., as itreads. The error was
made in using the area of 094 gq. in. for a quarter inch
section. The area for a 3-16 in. scction is 0°71 8q. in.
The strength of the 3-16 in. beam is sufficient for a load
of 198'3 1b., with a factor of safety of four.

3) A. D. M. incloses the following slip
from the New York Sun: Both horses pull equally on
the corner, otherwise one horse would pull the other
over on to the load ; and both pull equally on the load,
or the horses and load would move in a circle, and not
forward in a straight line. Construct the two parallelo-
grams of forces, and the resultants will balance each
other, proving the truth of the above conclusions. He
asks how-to soften hird water in a cistern ? A. In this
case the water isrendered hard by the presence of lime
water i rolution. This could be gotten rid of by various
chemjcals, but we decline to recommend them, and
should prefer to pump the water from the cistern and
line the cistern throughout with a thin coating of neat
cemeut, using no lime or sand.

4 C. H P., of Scitico, Conn., asks
what is the best explosive to use under water in blast-
ing a wheel pit? A. Probably rack-a-rock cartridges.
They are inexplosive until dipped for a few seconds in
a liquid which by itself is inexplosive. The latter is
furnished separately. The immersion lasts but a few
seconds, but after that the cartridges should stand for
about 15 minutes to permit of a complete absorption of
the liquid by the cartridge. Then they are ready for
use at any time, They are to be fired in the same nman-
ner as dynamite. He also asks if Babbitt metal is in-
jured by heating it red hot? A. Yes; itis. Anold
moulder would say the * nature would be burned out,”
meaning a destructive oxidation. Babbitt becomes
crumbly and rotten if heated red hot and withdrawn
from the fire to cool slowly. Part of its arsenic vola
tilizes.

®) C. J. W. asks: 1. Could I use rail-
road cinders instead of gravel in making concrete wall?
A. Use Hart cement, 3 parts sharp sand, for concrete
wall. No cinders. 2. Would it do to digthe excava-
tion for building in side of hill, and put concrete wall
against it? A. Yes. 3. Is it necessary to have stone
foundation to start wall on? A. No. 4. How thick
should wall be to make a good, warm stable? A. Six-
teen inches. 5. Please identify mineral sent, and state
what it indicates. A. The minerals sent are garnets.
They have no value, owing to their poor quality, and do
not indicate any valuable deposit.

(6) R. B. asks: Whose mortar colors
are durable ? We have had our attention called to the
Pecora mortar colors, which they make in four colors—
black, red, brown and buff. The black in particular is
something hard to get—durableand free from acid. . A.
Made by Messrs. S. Bowen's Sons, of Philadelpkia.

7 W. H. G., of Matteawan, N. Y.,
desires to know how to find the subdivicions between
8 and 4, or the consecutive numbers, on a slide rule.
A. For instance, on the slide B between the numbers
3 and 4 are ten divisions, and each division is one-tenth
of the whole space or whatever value is assigned to 3
and 4.
represent 40, the third space, beyond 3 toward 4, would
represent 33, and the seventh space or index mark
would represent37. If, however, 3 and 4 are units, then
each division must be read as a decimal. Thirty-three
would then be three and three-tenths. Suppose it is
desired to multiply 3 by 75. Against the 7"5 of A set
the beginning of B, then over the 3 of B will be found
the 225 on A. Division is just the reverse of this op-
eration. The Stanley Rule and Level Co. publisn a
little book on the atility of the slide rule, which is a
perfect exposition of the wonderful automatic calcula-
tions that can be performed by means of the rule. The
book is sold at a moderate price.

(8) Some one asks if his problem of
moments is correct.

the pull, AC, likewise the force, P, acting respectively
at A, in directions AVand AB. Resolve the two forces,
ACand AV, into their components, find their resultant.
With this resultant combine the force, AB, and its result-
ant will be the resultant of all the forces. Its horizontal
component wil! be the horizontal resultant component
of all the forces, and similarly the vertical component.
They cau then be scaled off without calculation.

(Continued on page Xx.)

Thus, suppose 3 represented 30, 4 would then ;

A. Yes; but the simplest method |
is by the graphical method. Lay off to any given scale !

Sriewtific Jmerican, Jrchitects and Builders Edition.

Wusiness and Personal.

Any person having a new invention may, without charge,
consult MUNN & CO., Scientific American Office,
361 Broadway, New York, for advice how to obtain
a Patent or Caveat. Our Hand Book of Instruc-
tions relating to Palents sent free.

In the new ‘‘ Trautwine’s ** the articles are systemati-
cally arrunged, so that an article may often be found
without the aid of the new and very tull index.

‘““How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas.C. Hotchkiss, 10 Liberty St.,
N.Y.

Wanted—20 or 25 horse power upright engine. Must
be in good order. Write, giving dimensions and price,
“ W..” Matteawan, N. Y.

Pump Catechism tells practically how to set up, ad-
just, run any pump in market. $1.00. Practical Pub. Co.,
Room 8, 5 Dey St., New York.

Patent for Sale.—Only improvement ever made in
plated knives. M. A. Morehouse, Wevertown, N. Y.

Fine Models. Haven, 211 Mulberry St., Newark, N. J.

To Let—Part of large store, 43 Dey St., New York.

Stationary and Boat Engines, Boilers, best made,
cheapest price. Address Washburn Engine Co., Medina,
Ohio.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., 138 Jackson St.,
Chicago, Ill.

If an invention hasnot been patented in the United
Btates for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other

foreign patents may also be obtuined. FKor instructions

address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

For Sale—Machine shop plant, in operation. Best
tools. Address Chas. W. Griggs, 175 Dearborn, Chicago.

The Australian-American Trading Co., 20 Collins St.,
West Melbourne. Sole agencies for American novelties
desired. Correspondence solicited. Care of Henry W.
Peabody & Co., Boslon.

The Knowles Steam Pump Works, 113 Federal
8t., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Link Belting and Wheels. Link Belt M. Co., Chlcago.

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. BSpecimen
copies free. Send for catalogue of railroad books.

Protection for Watches.

Anti-magnetic shields—an absolute protection from all
electric and maguetic influences. Can be applied to any
watch. Experimental exhibition and explanation at
** Anti~-Magnetic Shield ‘& Watch Case Co.,” 18 John St.,
New York. k8. Giles, Agt., or Giles Bro. & Co., Chucago,
where full assortment of Anti-Magnetic Watches can
be had. Send for full descriptive circular.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.
All Books and App., cheap. School Electricity, N. Y.
Supplement Catalogue.—Persons in pursuit of infor-

-mation of any special engineering, mechanical, or scien-

tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles emoracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co.. Publishers, New York.

Woodworking Machinery of all kinds. The Bentel &
Margedant Co., 116 Fourth St., Hamilton, O.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions,etc. $100
“‘Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

Wanted—A Draughitsman. Addrees ‘‘Mechanic,”
P. 0. Box 773, N. Y.

Iron Planer, Lathe, Drill, and other machine tools.of
modern design. New Haven Mfg. Co., New Iaven, Conn.

Catalogue of books on civil and mechanical engineer-
ing, electricity, arts, trades, and manufactures, 116 pages,
sent free. F. & F. N. Spon, 85 Murray St., New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Pumps for liquids; air, and gases. New eatalogue
now ready.

Planing and Matching Machines. All kinds Wood
Working Machinery. C. B. Rogers & Co., Norwich, Conn.

Wanted—A Good Machinist to act as Millwright in
an iron works. Address B. W. M., P. O. Box 773, N. Y.

Iron, Steel, and Copper Drop Forgings of every de-
scription. Billings & Spencer Co., Hartford, Conn.

We aresole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos ®0oods of all kinds. The Chalmers-Spence.Ca.,
419 and 421 East 8th Street, New York.

Curtis Pressure Regulator and Steam Trap. See p. 45. -

New Portable & Stationary Centering Chucks for rapid

centering. Price list free. Cushman Chuck Co., Hartford,
Conn.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

60,000 Emerson’s 1886 3%~ Book of superior saws, with’
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smlth & Co., Limited, Beaver kalls,
Pa. U.S. A.

Safety Elevators, steam and belt power ; quick and
smooth. D. Frisbie & Co., 112 Liberty St., New York.

The Holly Manufacturing Co.. of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery, and containing reports of tests, on application.

Stearns new bench drill. Low priced, highly finished.
Used by all mechanics. Immense numbers sold. See
advt., p. 301

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton lron Company, Trenton, N. J.

Astronomical Telescopes, from 6’/ tolargest size. Ob-
servatory Domes, all sizes. Warner & Swasey, Cleve-
land, O.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

Send for new and complete catalogue of Scientific
Books for sale by Munn & Co., 361 Broadway, N. Y. Free
on application.

Seientific American
The Most Popularlgc'll:uuln?;;per in the World.

Only $3.00 ngzelhr‘; llnnl;:.!;! .di :&2;&&[0. Weekly.
This widely olrcnlnled and splendidly 1llustrated
paper 18 publisied weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventionsand discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegrapby, Photography, Archi-
tecture, Agriculture, Horticulture, Nutural History, etc.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resumeof the best sclentific in-
formation of the day; and it is the aim of the publishers
to present it in an attractiveform, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive ot knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollavrs by the pub-
lishers; six months, $1.60; three months, $1.00.

Clubs.—One extra copy of the SCIKNTIFIC AMERT-
CAN wil be supplied gratisfor every clubof fivesubscribers
at $3.00 each; additivnal copies at same proportionate
rate.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders,dra:ts, etc., pay-

able to
DMTITIT & CO.,
361 Broadway, New York.

T EX B

Scientific American Supplement.

This is a separate and distinct publication from
THr SCIENTIFIC AMERICAN, but is uniform therewitb
in size, every number containing sixteen large pages.
THE SCIKNTIFIC AMERICAN SUPPLICMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers. by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mmemlogy,
Natural History Geography, Archeology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Epgi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Mamifacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPILEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
tor one year for $1.00. Address and remit by poustal
order. express money order, or check,

MUNN & Co.. 361 Broandway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

Aes e Bl Dl ek

A thoroughly Practical Work, especially
adapted to the needs of Awmerican Ar-
chitects, Builders, Contractors and
Draughtsimen.

Including Rules, Tables, and Formulas relating to the
Strength and Stability of Foundations, Walls, Buttresses,
Piers, Arches, Posts, 'llei. Beanis, (,nden 'llu«es.
Floors, Roofs, etc., eté.; and also to Car enln‘Mnsonry.
Drainage, Pd.mtmg and Glazing, P]umg Plastering,
Rooting, Heating, and Ventilation, Weights of Mate-
rials, Capacity and Dimensions of bhurches, Theatres,
Domes, Towers, Spires, etc., etc. 3d edition, revised
and enlnnze

By F. E. KIDDER, C.E., Consulting Architect.
Moroccoﬂaps 600 pages, 408engravings. Price, 83.50

JOHN WILEY & SONS,
15 ASTOR PLAOE, NEW YORK.

Will be sent by mail. id, on the receipt of the e
Catalogues, Cch'ulun. mﬂ specimen pages gr p f i

*The book ndmu'ably fulfills its purpose of becoming
an indispensable companion in the work of every archi-
tect, vyoung or old.”—American Architect.

do not hesitate to recommend this new pocket
book.”—Buildi

“Such a mass of really valuable information for archi-
tects, builders, and all who have to do practically with
the strength of materials and stability of structures, ean
hardly be found elsewhere in such a convenient and
compact form as is provided in this handy volume.’—
Cincinnati Artisan.

‘¢ Architect’s and Builder’s Pocket Book’is the best.

hook vet nresented to the classes it is designed to bene-

fit.”—California Architect.

THE TiFFANY

Grass CoMPANY

MEMORIAL WINDOWS

GLASS WORK DECORATIONS

Designs and Estimates submitted.

Louss C. TiFFANY, Pres.
Joun Du Fais, Sec.

PRINGLE MiITCHELL, M ger.
Joun C, Pratt, 7Treas.

333-335 Fourth Avenue, Néw York.

© 1887 SCIENTIFIC AMERICAN, INC.
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\/\/ORCESTERS

UNABRIDGED QVARTO

DICTIONARY

Wlt.h or without Dlson’s Patent Index.
Edition of 188%7.

ENLARGED
BY THE ADDITION OF

ANewPronouneing Biographical Dietionary

of nearly 12,000 personages, and

A New Prononncing Gazetteer of the World,

noting and locating over 20,000 places.
- Containing also

Over 12,500 New Words,
recently added, together with

A Table of 5,000 Words in General Use,

with their Synonymes.
THE NEW EDITION OF

Worcester’s Dictionary

Contains Thousands, of Words not to be
Found in any Other Dictionary.

Tlustrated with Wood Cuts snd Full Page Plates,
The National Standard of American Literature.

Every edition of Longfellow, Holmes, Bryant, Irving,
Whittier, and other eminent American authors, follows
Worcester. ‘It presents the usage of all freat English
writers.” It is the authority of the lead magazines
and newspapers of the country and of tne National De-
partments at Washington.

Oliver Wendell Holmes says:

* Worcester’s Dictionary has constantly lain on my
table for dml{ use, and Webster’s reposed on my shelves
for occasional consaltation.”

The Recosnized Authority on Promuaciation.

Worcester's Dictionary presents the accepted usage of
our hest public srenkere. and has been regarded as the
standard by our.leading orators, Everett, Sumner, Phil-
lips, Garfield, Hillard, and others, Most clergymen and
lawyers use Worcester as authority on pronunciation.

From Hon. Chas. snmner
The best authority.”

From Hon. Edward Everett.

“ His orthography and pronunciation represent, as far as
I am aware, the most approved usage 0f our language.”

Irom Hon. James A. Garfield.

“The most reliable standard authonty of the English
language as it now written and spoken

KFrom Hon. Alexander H. Stephens.
“ Worcester’s Dictionary is the standard with me.”

For sale by all bookqellers. or will be sent, carriage free,
on receipt of the price by

J. B. LIPPINCOTT CO.,

PUBLISHERS,
715 and 717 Market St., Philadel_phia.

Building Superintendence.

A Manual for Young Architects, Students, and
othersinterested in Building operations as carried
on at the present day. By T. M. CLARK, Architect.
8vo. INustrated with 200 plans, diagrams, etc.
$3.00.

CONTENTS: Introduction — The Construction of a
Stone Church — Wooden Dwelling Houses — A
Model Specification— Contracts— The Construc-
tion of a Town Hall — Index.

PREFACE: This is not a treatise on the architec-
tural art, or the science of construction, but a
simple exposition of the ordinary practice of build-
ing in this country, with suggestions for supervis-
ing such work efficiently.

Modern Perspective.

A Treatise upon the Principles and Practice of
Plane and Cylindrical Perspective. By WILLIAM
R. WARE, Professor of Architecture in the School
of Mines, Columbia College. 1 vol. 12mo. 321
pages, with 27 plates in a portfolio. $5.00.

1his is by far the most exhaustive of modern
works on the subjects relating to perspective, plane
and panoramic, and will be of great value to al)
architects an« artists, and others interested in the
problems of art. Thescientific and pictorial aspects
of theseinvestigationsare carefully and thoroughly
considered, both independently and in their con-
nection with drawing : and the propositions of the
author arc illustrated by plates of architectural
objects and perspective plans.

*Much that Prof. Ware has to say is as pertinent
to the work of the landscape or historical painter
as to that of the architect. The needs of the prac-
tical draughtsman are provided for in a chapter at
the end of the book, which shows just how one
zoes to work to lay out the main lines of a perspec-
tive drawing according to the system presented in
the previous chapters.”—Boston Herald. '

PicturequSketches.

Statues, Monuments, Fountains, Cathedrals,
Towers, etc. 1 vol. Oblong folio. $1.50.

26 sheets of architectural sketches, in a portfolio
envclope. 2sheets of architectural sculpture, 5 of
monumentsand statues, 3 of tombs, 1 each of foun-
tains and fonts, 2 of capitals, 2 of corbels, 2 of fire-
places, 2 of wrought iron work, 4 of l:nghsh Cathe-
drals, and 2 of towers.

For sale by all booksellers, or will be
sent, post free, on receipt ot price, by

TICKNOR & CO. BOSTON.
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L THOKNESSE> Al kinds of BRACKET WOODS.

YARD, MILLS and OFFICE,
Foot Houston St., E. R.,
NEW YORK.

275-289 East 20th St.,
CHICAGO,
ILL.

Warrens Nalural Asphal{ Roofing

FINALLY PERFECTED AND TESTED BY TEN
YEARS OF PRACTICAL USE.

Over 15,000,000 square feet, or 350 acres, of this roofing have been laid within the
past ten years. Superior to all other for flat roofs.

Much more durable than coal tar materials, because it remains practically un-
changed when exposed to the weather.

An Asphalt roof emits no odor, and does not injure rain water.

References to many of the best buildings throughout the country given on ap-

plication.
“Composite” Felt

FOR ROOF FOUNDATIONS.

A two-ply composed of one layer of saturated felt and one of Manila rope
paper. Combines durability and strength with lightness and pliability.

Send for Circulars and Samples.

Warren Chemical and Manufacturing Co.,

114 JOHN ST., N. Y. 101 MILK ST., BOSTON.

THE PERFECT COMBINED
STEAM and WARM AIR

----------- I L i

HALL’S
PATENT.

First, It makes a much more solid and warmer wall,

Second, You get a more perfect clinch in the dove-tail groove.

Third, You save 25 per cent of the mortar.

Fourth, Your Mason can put on. 50 yards more per day, and do better works
Fifth, You save the cost of the lath, and labor of putting it on.

Sixth, It will not crack as much as on the common lath.

In shortyitonly needs to be seen to beappreciated.

of private dwellin,
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4 ] To Buillders, and those who think of building, we would call your attention to )
0 —
Ed7 el 3
S5Ee2ih y
z;2223 1 HALL'S PATENT SHEATHING LATH g
b 3
2% o T This Sheathing is surfaced down ta even thickness, and has a series of dove-tai :
< g g' * grooves running lengthwise of the lumber, so that when nailed on the studding it is Ing
: E_g ready for the mason. ;
= 4 s 3
FEELg A few Reasons Why it is Better g
FESS Y Than the OId Styld of Lathing i— -
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It is the Commsen Sense Method.

We are sware that parties who have.large stocks of common lath to sell, will be
slow 10 handle our sheathing for the benefit of theircustomers. But ifthey do not kecp it,

e T o TENIINS.

~——\WHOLESALE DEALER IN——

Lumber and Shingles,

OSWEGO, N. Y.
FOR PRICES.

BLINDS and SHUTTERS

ARE NOW MADE

F. W. DEVOE & CO.

(Established 1852),

PURE

Bllnd Tenon
~ MIXED
PAINTS

Jli{ =
==

Our outside work is put| We desire to call attention of consumers to the fact
= Lht]tt W(fa guaralntee gur ]read) nimu d paints to be made
— x i ai only o ure linseed oil and the mu\t peumu‘ent p!g

together with paint. ments. 'i)hey are not * Chemieal,” ©* Rubber,” * Patent,

or * Fireproof.” We use no seeret or pllent methkod in
manufacturing them by which benzine and water are
made to serve the purpose of pure linseed oil. Sample
garde containing o) desirable shades, sent on applica-
ion

FINE VARNISHES,

A DESIRABLE

IMPROVEMENT.

:0:

10t
~ We also manufacture

DRESSER DOORS

|l] == AND WOOD FILLERS,
L — OUTSIDE SHUT- WOOD STAINS.
— ] = TERS. ARTIST'S MATERIALS,
i = MATHEMATICAL INSTRUMENTS.
— = 10:

Catalogues ot our different departments to responsible
parties.

Cor. Fulton and
William Sts,,
NEW YORK.

Coffin, Devoe & Co.,
176 Randolph St,,
CHICAGO.

HEATING APPARATUS

thoroughly durable.

other made.

Parties wishing

will please send for

-0

This apparatus is more powerful than any yet intro-
duced to the public, and is constructed with a view to
simplicity and facility of erection and operation, and is

This is the best made for the following reasons:
produces a larger per cent. of Combined Warm Air and
Steam Heat with a given amount of coal than any

From Apparatus in operation we will show its effect-
iveness and furnish testimonials.

Heating Apparatus

ITLL.USTRATED CATATLOGUE.

It

Portable : 3 sizes, 28, 32, and 86 inch,

WEIR & NIXON, Manufacturers,
1410 & 1412 North 6th Street, Philadelphia, Pa.

Brick set : 3 sizes, 36, 40 and 48 inch,
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TMPORTANT

To Architects, Builders, House-Painters, Decorators, Boat-Builders
and Yachtsmen desiring an extremely durable Finish for Wood.

ROSENBERCS

For all classes

Inside Work,
Requiring great dura-~
bility, use No. 2 ELAS-
TICA FINISH,

For

Outside Work,
Requiring extreme
durability, use No. 1
ELASTICA FINISH, or
No. 2 where No. 1 is
too slow drying.

Are superior to any Vabre
nishes or Wood-Finishes in
the market, for the followe
ing reasons, viz.: Y

They possess more i f
body, higher luster,
greater resisting proeJ|
perties to atmospheric
influences, action of
water and alkali, are
more elastic, will not §
scratch or mar, and are
more durable.

RECISTERED

rINISHES

NO.l ¥ NO.Z.

WORKS: Manufactured by
734-740 East 14th Street,
733=739 East 13th Street,

100207 Avenue D. STANDARD VARNISH WORKS,

D. ROSENBERG & SONS,
Office, 207 Avenue D, NEW YORK.

Send for Samples and Full Particulars.

MINERAL WOOL!

INDESTRUCTIBLE. FIRE-PROOF. SOUND-PROOF.
FROST-PROOF. VERMIN-PROOF. ODORLESS.

For Deadening, Fire-Proofing, Insulation of Heat and Cold in Build-
ings, Prevention of Frost in Water or Gas Pipes, '

(Patented May 29, 1883.)

Also Fire-Proof Sectional Coverings for Steam Pipes and Boilers. Best non-
conductor for all surfaces, Steam or Fire Heat. Will not Char, Crack, or Burn.
Easily applied and removed by any one, and is indorsed by Insurance Com-

panies. For full information and sample free, address
Western Mineral Wool Co.,
Box (23. CLEVELAND, O.

- MESEWOR
J%i‘i@

HOTAIR FIPES

STEAM GAS ~=» WATER
—=={ PIPES =

.L.],J—_J.

. o
mzurzn-n'u'um¥0 sTATEs AN canaoa.  SRILMIINGTON.DEL.
These coverin,

beyond question are the best non-conductors of heat known to thescientific world. They
are easily applied, very gumble. and indestructible. Recommended by Engineers and Architects.

INSULATION OF HEAT. PROTECTION AGAINNT FROST.
FREEDOM FROM RATS, MICE, AND INSECTS.

Many Heatershave een condemned and thrown awag for not giving a supply of hot air,
when the fault was in the uncovered pipes in the cellar wasting the heat which could have been saved
with J. F. Wood & Co.’s Great American Pipe Covering.

It sends the heat where wanted.

It ¥rotects the woodwork near from fire. Itis a great saving
in fuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire
and water have no effect on them. They do not powder down, char, nor crack. 'They are cleanly in
application. They are neat and regular in appearance. They are applied to pipes without the use
o¥ paste or cement of any kind.

P

> THE BRIDGEPORT WOOD FINISHING GO <4

ANE. MAN FAT URLE S OF

T'Woob JULLER.

'HEELERS PP

TINIG S LITHOCEN SILIGATE JPAINT
LITHOGEN PRIMER . WOOD STAINS
~SILEX FLINTAw FELDSPAR.

PAMPHLET GIVING DIRECTIONS FOR_FINISHING HARD WOOD FREE TO ANY ADDRESS.

>
>
>
>
>
»

THE HENRY DIBBLEE COMPANY,
MANTEHELS, GRATES AND TILES.

General Agency
Iow’'s .Axt Tiles, Maw’'s IEnglish Tiles,

The most complete and largest Mantel, Grate and Tile show rooms in America.
Correspondence solicited.

266 & 268 Wabash Ave., Chicago.

Sciewtific Jmevican, rchitects and Builders Edlition,

JuNE, 1887,

ESTABLISHED 1844.

SAMUEL H. FRENCH & CO.,

York Avenue, Fourth and Callowhill Sts.,
PHILADELPHIA, PA.

PAINT MANUFACTURERS.

Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan,
and Ready Mixed for Use,

it —b— G

PEERLESS
MORTAR COLORS

BLACK, BROWN, BUFF, AND RED.

Masomns’and Builders’Supplies.
SEND FOR CATALOGUE AND CIRCULARS.

HOYT & BROTHER

Manufacturing Co.,

AUTRORA, IXiI..
MANUFACTURERS OF

9 Mashinery fn Woeking Wood

Planing Mill Machinery
a Specialty.
Send for Catalogue.

Architectaral Sheet-Metal Works,

Metal Building Trimmings, Ventilating Sky-
lights, Metallic Roofing Tiles, Building Specialties,
Builders®’ Light Iron Work.

T. S. TEIORI,
No. 1201 Callowhill St., Philadelphia, Pa,

CHENEY & HEWLETT,

Architectural Iron Works.

WROUGHT AND CAST IRON WORK FOR
BUILDING PURPOSES.
N. CHENEY.

201 BROADWAY
C. HEWLm.} Ovncn.{ NEW YORK.

Book giving strength of wrought-iron girders,
beams, and cast-iron columns mailed on appllircation.

—TEERE—

58 BAY STREET,|

Jersey City, N. J.

MACHINE - TURNED §
A BALUSTERS

Various Sizes and Patterns Dove- N§
tailed ready for use, with Tait's
Patent Dovetail.

DRAWING

INSTRUMENTS, PEDESTAL and TURNED NEWELS.
DRAWING PAPER, A _
BI';REEI;ROGESS STAIR RAILS, -
AMER! c,AN Of all dimeg:igﬁ%, l:;?rked. ready

LIQUID INK.

A fully illustrated and priced catalo
of all instruments and materials used
sent upon mention of this paper.

G. S. WOOLMAN,

116 FULTON ST,
NEW YORK

THE VAN DEPOELE ELECTRIC MANUFG. (O,

Nos. 15,17, 19 & 21 N. Clinton St.
* " “Chicago, 111, ’

Electric Lights and Transmisslon of Power.

We have the most perfect and economical
Electric Motor for running elevators, fans, print-
ing presses, and other machinery, the most com-
plete Electric Railway System, and the largest
number of Electric Rallwaysin successtul opera-

Send 4c. Stamp for our 32-page
Catalogue, containing 200 Illustra-
tions of Balusters, Pedestal Newels,
Brackets, Drops, etc.

ANDEBSON & ICKEY [~
Arkatara Wi Tweing 3

Spiral Moulding,
4 3 Bristol Street

e of 200 es
y draughtg;fen

tion. Writefor particulars, stating whatyou want.
E 1 Diamond Book free,
p:é:iyac:f Drills and asc. for BOSTON, MASS.
700 Engrav Lightning mailing it.
“}ngsLoi H dﬁ:}l‘lc %ﬁegcakl;, All kinds of Newels, Stair Posts, Bal-
o] 5 :
TOOLS, Machines, Aurors, I, usters, Rails, Table and Chair
Legs, etc.
Chandler & Farquhar’ ‘Wood Mantels, Oﬂic_e Fittings, In-
177 W hi t s t terior Decorations, etc.
as ng on "y Rope Moulding and Twist Screen
B?STON. Work, etc. Architects’ Designs
Agents for Fay's « Yankeo” CALIPERS a specialty.
AND . :
Barnes’ Foot Power Machinery, Estimates given. Send 2-cent stamp
AND DEALERS IN for illustrated catalogue.

4/ Machinists’ Supplies of Every Kind,

8end two stamps for illus. catalogue.

Bcrew Plates. Adjustable Die.

LYON & HEALY

Send for
CATALOGUE
F.¥. F,

WELLS BROS. & C0., °"SHSiEL0:

MANUFACTURERS OF

Machin and achiniste’,
N akors’, and Bischimichs U sohiniste’,

THENEW LITTLE CIANT

jor’s Tactics,

Bcrew Outting
t+ of Band Oarrisge

CHILTON PAINTS.

The Ohilton Mfg. Go. would call the attention of Architects
and persons desiring a good article to theic Pure Linseed Oil
Paints. The most durable and, therefore, the most economical,
in use. Sample cards of colors sent on applioation,

147 Fulton St., New York.
141 Milk Street, Boston.
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HANDY WAGON

The Best on Wheels. Light, strong, convenient, and low priced. Handy to get {r;i:o and out
of. Handy forsingle horse or pair. Handy for one person or more. Handy to load or unload.
Send for free circular, *‘ How to purchase direct from Manufacturer.’’

BRADLEY & CO. { SYRACUSE, NEW YORK, or

FIREPLACE FURNACE

32 8. MARKET ST., BOSTON.
\ A ¥
N B &

TME WLT WX

20 page illustrated cata-
logue, containing full infor.
mation and prices, sent to

any address.

Revolution in Fireplace Heating. Gives the combined heat of both
a FURNACE AND FIREPLACE, with PERFECT VENTILA-
TION. EQUALIZES THE HEAT in every t of the room.
Burns equally well HARD OR SOFT COAL, WOOD OR COKE.
Address

OMEGA STOVE & GRATE CO,,

89 Euclia Ave., Oleveland, O.

Scientific Qmerican, Qrchitects and Builders Edition,

Dedigns
Jurnisfed,
Sotimatesd Giveq.

Correspandense Selicited,

Hofiday
Goodd.

ARTISTIC
WOOD MANTELS anp MIRRORS,
FURNITURE anp ART WORK

A SPECIALTY.

OLD ENGLISH STYLE.

DESIGNED AND MANUFACTURED BY

S. HUET,
18 So. Fifteenth Street, Philadelphia, Pa.

BUFF AND BLUE
AMHERST AND BEREA

SANDSTONE

Sawed stone of all kinds. S8awed and splitflag-
ging, curbing and gutter stone and bridge stone.

THE CLEVELAND STONE C0., CLEVELAND, 0.
Send for illustrated catalogue.
Hrtistio
SLATE MANTELS, GRATES, FIRE
PLACES, etc.

SEND STAMP FOR DESIGN SHEET.
CHAS. B. KLINE, Manuf’r, 420 No. 3d St., Phila,

F. C. YARNALL, President,

formity of color.

PHILADELPHIA.

The Old Bangor Slate Company.

I. 8. MOYER, 8ec. & Treas.,

Q UARRIES BETHLEREM, PA.

T.ocated at Bangor, Pa.

This Company is the original operator in the Bangor Valley, and continues to manufacture
the Blue Roofing Slates which have become so celebrated for fineness of texture and uni-

Address correspondence to THE OLD BANGOR SLATE COMPANY, at office, BETHLEHEM, PA.

- PECORA -: MORTAR -: COLORS -:

Otice Tukpham Y54
Joux M: Smarr,
Borper.

306 Sourh Callage Ananss,

"M»JJ—-»/
D B fi.

At .
Zmy?«“/&&vfﬂ:}w
e v B S il fot,
A 4 auu.«/ua’:z I.,j

Colrs LB Lttt

Brny

PECORA PAINT CO., 150 North 4:h St., Philadelphia.

= [he Decorator
+ and Furnisher.

A magnificently illustrated
magazine devoted to the one
subject of home adornment, both
i furnishing and decorating.
§ It is an artistic and practical
f answer to every inquiry and
want in beautifying the home.

The Decorator and Furnisher
j contains original designs and
W articles on decoration by the
gl best  writers and  most  prom-

A inent artists.

N The most successful magazine of its
R4 kind in this country, and it deservesall
the prosperity it enjoys.—Buffalo News.

: Yearly Subscription. $4.00. Si: gle Copies, 35¢.

30 & 32 East 14th St., New-York.

ART STAINED

FOR CHURCHES, DWELLINGS, Eto.

Keystone Stained Glass Works,
27 SOUTE Gth ST., PEILADELPHIA,

GLAS
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NEW YORK SAFETY
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Fi1G. 5 shows the perspective view of
the wheels A, B, D, and C, as arranged
in most cases, and as also shown in Fig. 1.
This cut also shows the cam brake attach-
ment, which is operated by a small cord
which is attached to it, and which can be
worked from any floor. This forms a
grip on the hoisting rope, which holds
the car stationary when loaded beyond
balance. This brake is thrown off by
pulling on the opposite side of the hoist-
ing rope. The brake must always be
attached to the rope leading to the
weight.
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F1aG. 6 shows the car of waiter

over 20 inches wide,

hung
with the two pulley wheels, E, E, instead
of one wheel as shown in Fig. 1. This
method is preferable where the car is
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| PATAPRIL 1915 I1XX

THE EDWARD $

in the market,

adapted to an

/ F
3 {CE

T ———

The MOST COMPLETE, SIMPLE, and ABSOLUTELY SAFE WAITER
Provided with SAFETY ROPE, AVOIDING ACCIDENT or
BREAKAGE., Entirely NOISELESS and moves with perfect ease, Any child
of ten years can operate it perfectly. FIXTURES ONE SIZE ONLY, and
an be adjusted by ANY CARPENTER or ME-
CHANIC, DIAGRAM and FULL DIRECTIONS ACCOMPANY EACH SET.
These fixtures are HANDSOMELY BRONZED, and packed ONE SET in a BOX,
Circulars with full particulars mailed to any address. Price only $15.

ull size model may be seen at 113 Chambers St.,
New York., John H. Graham & Co., Mfrs.’ Agents.

TORM SPRING CO., Limited, POUGH

gize waiter,
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KEEPSIE, NEW YORK.

Ylofes and Queries.

(Continued from page vi.)

(9) C. C.—Plans for publication should
present a perspective and fioor plans, with a good gen-
eral description of the building, cost, etc.

(10) In answer to B. P. L., of Ridgway,
Elk County, Pa., who desires to know how to calcu-
late the horizontal strains al the crown of braced
arches, such as will be used in the proposed bridge
across the Harlem river, at 181st street. A. I would
use the following rule of Trautwine’s forcalculating the
horizontal strain at the crown of a braced arch: Hori-
zontal pressure at center, o, of the truss cquals the
weight of said half truss, and load in tons multiplied
by the horizontal distance of said center of gravity from
the nearest abutment, and the product divided by the
vertical distance from c¢s, the abutment, ¢, to center, o,
of truss, see drawing. 2. There are rix sets of arches,

and the cross-sectional area of any pair of them is 14 ft.
by 2 ft., for they are fourtecen feet from center to center,
and the distance between the upper and lower chord is
two feet. The sectional area of the chords, the struts,
and ties can be obtained from C. C. Schneider, N. Y.
3. Details of various iron or steel arch bridges have
been published in Engineering News and Railroad
Gazette, N. Y. 4. It would be difticult to name a book
on iron or steel arches that is printed in plain, untechni-
cal language. The nearest approach to it is Greene or
De Volson Wood on arches,

(11) G. C. M.—A rough way of approx-
imating the cost of an ordinary two story frame build-
ing would be to call it three dollars per superficial
foot.

(12) R. & B.. of Philadelphia, ask
which is the best paint—XNo. 1, which will absorb or
take up the most oil, or No. 2, that will take np the
least 0il A, Generally speaking. the one which will
absorb the most oil iz best, but it depends uponthe
substances composing the paint body. No. 2is the best
paint, with a word of caution, but it would depend upon
the character of the two paints. If No.1was a baryta
paint, it would not absorb much oil, but it would be a
better paint than No. 2, if the latter absorbed the most
oil by reason of its being charged with silica, for the
porogity of the latter would make the paint absorbent,
but it would be a poor paint, because in time it would

! fiake off, carrying the oil withit. The amount of oil

| which a paint body will carry and 7efain is what con.
! stitutes its value, and not what it may seem to carry
" and don’t retain.

(13) E. W. B. says: Will you please
answer this question: A building having a lightning
! rod, and the ground of the rod running into the ground
| and coming in contact with the water service pipe,
what would be the result if the building should be
struck by lightning ? A. If the rod were of sufficient
size and its lower end were well connected with the
iron water pipe, say by soldered joint, the building
would probably be protccted from lightning. One of
the best groundings or terminals for a lightning rod is
a good connection with an iron water pipe under
ground.

(14) A regular reader from Savannah
inquires: Is there such a wood as white mahogany?
If so, where does it grow? A. White mahogany
grows and flourishes in the vicinity of Park City, Utah.
It is from four to five inches in diame-
ter, has a smooth bark and bushy top,
and grows from twenty to twenty-five
feet high. It isa creamy white wood,
its grain is close, tight, and its surface
exceedingly hurd. It planes smooth and
takes a high polish. Itisfully as heavy
as ironwood or dogwood. Some of it
has been used for furniture purposes
at Salt Lake City, but the principal demand for it is
for wedges in splitting timber. It grows on high land.
It does not split easier than red mahogany, but it is
much harder. It has no appreciable value in Utah, as
the cost of getting it out leaves but small margin for
an investment,

(15) T. P. Y. asks: What kind and size
of pipe is best to lay from a spring of ordinary soft
water, 80 rods distance and 25 feet fall, for family and
barn use? Will it be best to take a slight curve from a
straight line to save a sag, or not ? A. The size of pipe
depends upon the quantity of water you may require
and the capacity of the spring; 1inch pipe will givea
constant flow of 5 gallons per minute, 134 inch pipe
9 gallons per minute, 134 inch pipe 15 gallons. A gal-
vanized iron pipe is best. It will make no difference
about the sag, except as every bend from the straight
line increases the friction, and this would not be saved
by laying the pipe in a circuitous line.

(16) 0. K. L. asks: Can water 80-90°
Fah. be forced by means of a hydraulic force pump
under pressure 70-80 pounds into the pores of wood
which has been cut across the grain in blocks a quarter
of an inch thickness and put in an air tight copper or
iron vessel? If so, how long a time would it take far
the water to reach the center of the blocks of wood &
quarter of an inch thick ? Would exhausting the air

from the vessel (and 80 in part from the wood blocks)

before permitting the water to come in, facilitate the
penetration of water subsequently forced under hydrau-
lic pressure, as before described ¥ A. Water should
penetrate the blocks of wood, under the circumstances
mentioned, in a few minutes. The air in the wood
would be compressed to about one-fifth its volume, and
would be absorbed by the water, which might take
several hours. If the compression is only for a few
minutes, it is possible {hat the air, not being absorbed,
would drive out part of the water by its expansion.
Exhausting the air at first would insure the immedi-
ate penetration of the water under pressure. Fill the
vessel with steam, and allow it to condense ; this will
probably produce sufticient vacuum.

(17) R. H. asks (1) whether there is a
firm manufacturing paper pipe of the same material
used in making car wheels. Iron pipe rusts so rapidly
in our damp, sandy soil that we thought pipe made of
paper would answer better. A. We understand that
paper pipe, made by rolling thick paper asphalted upon
mandrels and cementing by heating, has been made and
used in France. We do not know of its being made or
inuse in the United States. Galvanized iron pipe is now
used generally underground except for the larger sizes,
in which cast iron is preferred ; both are durable, 2.
Would also like your opinion as to whether or not
water can be drawn through a 8 inch pipe a distance of
3,000 feet with gradual elevation of 25 or 27 feet with
steam pump. Our factory 1s about thatdistance from a
lake and about that height above the level of it, and we
would like to know if we can draw our supply of water
from the lake, as our wells are almost dry. A. Yes: but
you will have some trouble in getting the water started
in o long suction.

(18) J. B. asks (1) a receipt for a No. 1
harness polish. A. Alcohol 1 gallon, white turpentine
134 pounds, gum shellac 13§ pounds, Venice turpentine
1 gill. Let them stand by the stove till the gum
is dissolved, then add sweet oil 1 gill, and color as you
wish with lampblack. 2. A receipt for a whitewash
that will not crack or peel off the walls of the engine
house or brick. A. The following receipt for white-
washing, sent out by the Lighthouse Board of the
Treasury Department, has been found, by experience,
to answer on wood, brick, and stone nearly as well as
oil paint, and is much cheaper. Slake 4 bushel lime
with boiling water, keeping it covered duringthe pro-
ces¢s. Strain it, and add a peck of salt dissolved in warm
water, 3 pounds ground rice put in boiling water and
boiled to a thin paste, 14 pound powdered Spanish
whiting, and a pound of clear glue diseolved in warm
water: mix them well together, and let the mixture
stand for several days. Keep the wash thus prepared in
a kettle or portable farnace, and when used put it on as
hot as possible with painter’8 or whitewash brushes.
3. Isthere any difference in the time at which different
elettric alarms go off, for the same alarm on one circuit?
We have two circuits connected with a four circnit re-
peater; we have left the question to you to decide. A.

© 1887 SCIENTIFIC AMERICAN, INC.

Practically the gongs all strike at once; but theoretically
there is a difference, that gong which is furthest off
striking last. The difference in time cannot be meas-
ured, it is ro infinitely small.

(19) L. 8. asks for a formula for a stain,
and method of applying same, that will make a good
imitation of red cedar, on elm or other light colored
woods. A. Either of the following will probably an-
swer : 1. Boil 3§ pound madder and 34 pound fustic in
1 gallon water; brush over the work, when boiling hot,
until properly stained. 2. The surface of the wood
being quite smooth, brush over with a weak solution of
aquafortis, 14 ounce to the pint, then finish with the
following : Put 414 ounces dragon’s blood and 1 ounce
soda, both well bruised, to 8 pints spirits of wine, let it
standin a warm place, shake frequently, strain, and la
on with a soft brush, repeating until of proper color:
poligh with linseed oil or varnish.

(20) H. P. T. asks : What is the cause of
and remedy for discoloration of slate roof ? The roof is
something on the French style, topped out with a tin
roof. Can it berust or the paint used in painting the
tin ? Tt gives theslate an extremely bad appearance.
Thinking it was iron rust, as the roof had becen pre-
viously neglected, I tried acetic acid, etc., on the slate,
but it had no apparent effect on it. A. Try oxalic
acid 1 part, crystallized water 6 parts, by weight.
Wash the slate with 4 swab and the acid, then wash
with clean water. Oxalic acid is poison, and a power-
ful eradicator of stains.

(21) J. M. E. asks directions for making a
good varnish for paint that will stand the weather for
doors, or if there is such a varnish. A. To make a good
varnish is a trade in itself. Purchase a wearing body
varnigh, the make of any well known manufacturer.
S . .

Building Plans and Specifications.

In connection with the publication of
the BUILDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
Plans and Specifications for Buildings of
every kind, including Public Buildings,
Churches, Schools, Stores, Dwellings,
Carriage Houses, Barns, ete. In this
work they are assisted by able and ex-
perienced architects. .

Those who contemplate building, or
who wish to alter, improve, extend, or
add to existing buildings, whether wings,
porches, bay windows, or attic rooms, are
invited to communicate with the under-
signed. Our work extends to all parts of
the country. Estimates, plans, and
drawings promptly prepared. Terms
moderate. Address

MUNN & CO., 361 Broadway, New York
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THE IMPROVED ECONOMY LOW DOWN COMBINATION STEAM AND WARM AIR
HEATER WITH CASING AND INTERNAL PARTS BROKEN AWAY

TO SHOW GENERAL CONSTRUCTION.

THE INMPROVYED
Economy Combination

e and Warm Air Heat

SIMPLE, PRACTICAL »* ECONOMICAL.

Combining every_element necessary to produce a

PERFECT HEATING APPARATUS

AND EMBODYING

DURABILITY AND ABSOLUTE SAFETY.

a
2
8
Q
3
]

Our systems of Warming Buildings provide every
requisite for HEALTH and COMFORT,
and insure

PrrrecT VENTILATION.

o

Send for 88 Page Catalogue,

giving full particulars, descriptions and capacities of
both the

COMBINATION HEATERS

AND THE

ECONOMY WARM AIR FURNACES.

MANUFACTURED SOLELY BY THE

J. F. PEASE FURNACE CO.,
SYRACUSE, N. Y., and TORONTO, ONT.

NEW YORK: 206 Water St.

CHICAGO: 177 E. Randolph St.
BOSTON: 112 Portland St.

PROVIDENCE ; 25 Custom House St.

The Dunmng Patent Wrought Iron Boiler,

WITH SELF-FEEDING COAL MAGA-
ZINE, IS THE BEST FOR

Low Pressure Steam Heating

And Insures 8 Warm House Day and Night.
OVER 13,000 IN USE.
KEEPS STEAM UP CONSTANTLY.

This Boiler is made as Surface Burner,
to burn hard or soft coal, wood or coke;
‘also in sectionsto go through any door,
and portable to be set without brick
work. Made as follows:

As a MAGAZINE BOILER, which requires
attention but once in 24 hours.

As a SURFACE BURNER, to burn hard or
soft coal, wood or coke.

As a HOT-WATER BOILER, for green-
house and hot water heating.

As a PORTABLE BOILER, to be set with-
out brick-work.

Also in Two Scetions, to pass through
any door where a larger one cannot be
used. In addition to the above we have
under way an entirely new construction
of Boiler, which will excel anything yet
upon the market.

MANUFACTURED AT THE

NEW YORK CENTRAL IRON WORKS,
GENEVA, N. Y.

New York Office, 40 Cortlandt Street,

N. R. —Correspondence solicited from Architects and persons building.

“ MERSHON ” PATENT N[]Vﬂl lﬂs wa]] ﬂﬂ

We send TEN THOUSAND CIRCULARS per

For Steam and Hot Air Furnaces. The most re-
i fect § i 31 in the world.

liable and Perfect Shaking Grate in the world month in NEBRASKA and Towa, and want Novel-
ties. O. H. GORDON & CO.,

Send for catalogue. ‘‘Mershon™ Patent Shaking
P. 0. Box 476, Omaha, Nebraska.

AGENTS WANTED.

Grate, Heater and Range Works,
1203 Filbert Street, Philadelphia, Pa.

7# IMPROVED FLORIDA
STEAM HEATER |

The best and most complete House Heater in the world.
Self-feeding, automatlc, portable and saves all expense of
brick-work. Most economical. Carries steam from 10 to 12
hours without attention. Compact. 14sizes, from 4 to 6 feet
high. Anti-clinker grate, easily shaken, no dust. Sales larger
than the combmed sales of all reputable Steam Heaters.

00 in ACTUA

allgiving the best satlsfacnon Estimates furnished 01,1 appli-
cation. Send for Illustrated Catalogue. Address

PIERGE, BUTLER & PIERCE MFG, €0,

SOLE MANUFACTUR ERS, SYR
GENERAL { 1O I COBB, 97 Wllllnm sc.NewYork.Ny

ANF BROS. MFG. CO, Chlcn‘ Il
. RO Co.
AGENCIES

s « Baltl

N0 Nil SON Mbe Lo Bl e Ma-
B. TABER & BON, Chicago, I

JAMES By WoOD s G0 Bhlladeiphia, Pa

The M. H. JACOBS’ FURNACE CO,,

Manufacturers of the celebrated wrought iron spiral radiator and steel dome portable

WARM AIR
FURNACES

With Hot Water
Attachment.

It wears the

Crown of
SUDeriorily.

Most Economical

POWERFUL.

The Spiral Radiator is exciting universal attention and careful examination by the public, as evi-
denced by the drift of popular favor. A cursory examination alone is sufficient to show its merits and
superiority. It combines all the requisites of a successful furnace, viz.: Future Maintenance, Effici-
ency, and Power to Economize and Radiate the Heat Desired. No less attention has been given to the
qualities upon which depend the health and vitality of our families.

MANUFACTURED BY

M. H. JACOBS' FURNACE CO., Syracuse, N. Y.

To Architects, Engineers and Builders.

Warm your Dweuings by Hot Water Circulationy using

G urney’s Hot Water Heater.
THE BEST METHOD OF HEATING IN USE.

Most Perfect and Darable

THE KING
of HEATERS

This sgstem has been used in Canada for the last thirty
years, and is altogether used in the large cities of Mon-
treal, Quebec, Ottawa, Toronto, Winnipeg, and the British
Provmces, and is now coming into generai use in Boston,

New York, Maine, Chicago, Detroit, Kansas City, Port-
land, Oregon, and other American Cities. The advantages
of this system are economy in fuel, no danger of explosion,

as the apparatus is open to the atmosphere. durability and
simplicity of apparatus, an ordinary domestic being able
to operate it.

Insures a warm house day and night, giving off a mild
and healthy and agreeable atmosphere ; no thumping or
crackling noises in pipes as is sometlmes heard in a steam
dpparatus, it bemg0 perfectly noiseless in operation. We
have Flaced over700of these Heaters in use in three years,
and all of them have given perfect sa isfac on.

Manutactured by the

GURNEY HOT WATER HEATER CO.,

237 Franklin 8t., Boston, Mass.
JOHN A. FISH, Managing Director.
WORKS AT EAST BOSTON.
M, H. JOHNSON, General Selling Agent,
140 Center St., New York.

New Instruction Book mailed to Steam Fitters, Architects
and Builders upon application, also price list,

Sectional View of Heater,

© 1887 SCIENTIFIC AMERICAN, INC.



xii

Scientific Jmevican, Architerts and

@uilﬂm Edition, JunE, 1887.

GATES IMPROVED HOT WATER HEATER

The following Special Ada.
vantages over other Methods
of Heating?

1st.—OVER HOT AIR FURNACES.—No
Dust! No Burnt Air! No Gas! and abili-
ty to send the heat where it is wanted,
without regard to direction of wind or
height of cellar, and using less fuel for
amount of space heated.

2d.—OVER STEAM, HIGH OR Low
» PRESSURE.—From the fact the tempera-
4 ture of water in radiators can be between
70° and 212° or higher, thus adapting it to
5 all degrees of outside temperature,

= thereby, taking the season through, it
= makes a great saving in fuel in this int
alone, besides the comfort of having a
building evenly heated.

3d.—OVER OTHER HOT WATER 8YS-
TEMS.—In all others, the water goes to
Radiators from one common reservoir.
next to impossi
have all rooms heated alike. Different
rooms will receive current of water at
different rutes of speed. With this sys-
tem all rooms can be heated alike, when
desired, from the fact that each current
is grovlded with an independent boiler,
and the hot water must go where the
pipe leads, and you h&we pe{)fect golntrotl'
over every room, and can be put in_ al
H. F. COGGSHALL, Jors cost, ithan_any other system of hot
Treasurer and Manager. water heating to do the same work.

For Illustrated Circular, References, and Full Particulars, address

E. N. CATES, SPRINCFIELD, MASS.

| 2277
%

Office of FITCHBURG GAS CO.

FITCHBUBG, May 17, 1887.
Mr. E. N. GATES.

. DEAR SIr: Having now used your system of Hot Water
Circulation in my house from December first to May fifth,
it gives me pleasure to say that it has met the requirements
of the extreme cold of the past winter and the mild weather
of the spring months, in the most perfect manner, giving out
just the temperature for comfort, in all the variations of
temperature outside, and with great economy in fuel.

Yours respectfully,

FIRE-PROOF.
SFHIS is the perfected form of portable Roofing, manufactured by us
for the past twenty-seven years, and is now in use upon roofs of
Factories, Foundries, Cotton Gins, Chemical Works, Railroad Bridges,
Cars, Steamboat Decks, etc., in all parts of the world.
Supplied ready for use, in rolls containing 200 square feet, and weighs
with Asbestos Roof Coating, about 85 pounds to 100 square feet.
Is adapted for all climates and can be readily applied by unskilled
workmen. Samples and Descriptive Price List free by mail.
H. W. JOHNS MANUFACTURING CO.,

SOLEMANUP ACTURERSOF
H.W.Johns’Fire and Water-Proof Asbestos Sheathing, Building Felt,
Asbestos Steam Packings, Boiler Coverings, Liquid Paints, Fire-Proof Paints, etc.

VYULCABESTON. Moulded Piston-Rod Paeking, Rings, Gaskets, Sheet Packing, etc.
Established 1858, 87 MAIDEN LANE, NEW YORK. GHIBAQD. | PHILADELPHIA.

BH.J. SJOHINSOIN,

Roofing Slate

MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC.

ESTIMATES FURNISHED ON ALL, SLATE WORK.

QUARRY,

BANGOR, PA.

OFFICE,

78 MURRAY ST, NEW YORK.

THE LATEST & BEST IMPROVED

. BRICK.
~ MACHINES

FOR BOTH STEAM
AND HORSE POWER.

SEND FGR ILLUSTRATED GATALGGUE

HENRY MARTIN, -

INVENTOR, PROPRIETOR, A
AND MANUFACTURER.,

139 CHESTNUT Su =T 1.
LANCASTER, PA.. U.S.A. L

Briclxi Malking Machinery.

MACHINES OF (0,000, 25,000, 50,000 BRICKS PER DAY CAPACITY.
ERECTED SUBJECT TO TRIAL AND APPROVAL.

OEAMBIERS, BROTEHER o CO,,
PHILADELPHIA, Fifty-second St., below Lancaster Ave.

C. H PGSTEL & CO,

1814 RIDGE AVENUE.

OIL ENGINES,

For Printers, Steam Yachts
pumlng water,sawing wood,
In ice-cream, Carpen-
ters 1to5H.P.
Fuel, Kerosene. No dust.
Automatic in fuel and water
AR supply, Illustrated Cata-
S logue free. Mention SCIEN-
TIFIC AMERICAN.
SHIPMAN ENGINE CO.,
92 Pearl 8t., Boston, Masa.

COMBINATION SQUARE.

echanics.

BRANCIH OFFICE:

521 ARCH ST.,  PHILADELPHIA, PA.
EMBOSSED

Bluss, é

Ormamental

New Designs.

Gl mtmnml
This tool, with i w WS,
sliding b e and stoctlg aSS L I'E S
having right angle and PECIAL WORK.
mll!:ilt')% fai(s:es. levg{] and _
scriber, is more than a i
substitute for a whole Brass Slgns
£, e, sommcs 0rks

. can use ]
in many places and for mnﬁﬂﬂalﬁ.
pu that a station-
a.lge lade cannot. OCORRESPONDENCE SOLICITED.

nd for price.

DESIGNS and ESTIMATES FURNISHED.

Work as Reference,
Union News Co., Pennsylvania Railroad,

L. 8. STARRETT,
Manufacturer of Fine Tools, ATHOL, MASS.

WOODWORKING
MACHINERY

FOR

E Chair, Furniture and

Cabinet Mills, Pattérn
Makers’ use, etc.

Rollstone Machine Co.
48 Water St., Fitchburg, Mass,

£
VAV AAAANANAAANAAAAAAA LA AT AN ANAAAAS

Pennsylvania University.

SHIELDS & BROWN

Manufacturers and Sule Proprietors of
5 B

For BOILERS and STEAM PIPES
Reduces OCondcnsation of Steam.
FOR GAS AND WATER PIPES:
Prevents Sweating and Freezing.
The Best Non-Conductor of Heat and Cold in the World
Send for illustrated descriptive Clrcular, and name this paper.

143 Worth Street, New York.

78 and 80 Lake Street, Chicago.

CHARTER'S GAS ENGINE.

The safest, most reliable and economical Motor in
existence.

xist
Independent of Gas Works and Machines.
2t0 25 H. P. 80 it can be used anywhere.

Makes its Own GCas
AT COST OF ABOUT

65 cents per M Feet.

A Saving of 25 to 85 per cent
guaranteed over all other Gas
Engines.

Chicago Agent: H. H. LATHAM,
115 Monroe Street.
New York House: 112 Liberty
Street.

Williams & Orton Mig. Co.

P. 0. Box148. STERLING, ILL.

SPEGIAL MACHINER

For Grinding and Polishing
Manufactared by The Somersworth Machine Co.,
B. R. WARZE, Agt,.,

& WISCONSN.©
QEND For |LL!J§1E!0ATED CRTALUG“ 164 Lake Street, ~  OHIOAGO.

REFRIGERATORS,

Estimates furnished (under new

construction) for

Hotels, Storesaa Butchers Use

ATISO A LINE

FOR RESIDENCES,

FRANK W. LOCKWOOD,

240 South Second St., Philadelphia,

© 1887 SCIENTIFIC AMERICAN, INC.
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WOODWORKING
MACHINERY,

MATCHERS,

PONY PLANERS,{
Hand Matchers, |
Solid Plate and

NERS AND

MENT
RE - SAWS,

CONNELL & DENCLER, Rochester, N. Y.

ARTISTIG HOMES, 1647,

The most practical Work pub-
lished. Contains 76 full
Illustrations of Queen nne
and Colonial Villas and Cot-
tages, costing from $1500 up-
ward. Price 84.50. Parties
contemplatingbuilding chea;
or expensive residences will
find it to their advantage to
correspond with us.

FULLER & WHEELER,
Architects,

ALBANY, N. Y.

J. M. STUTZMAN, 181 William St., New York.

Steel Alphabets
and Tool Stamps,
Stenci] Cutting,
Dies, Burning
% Brands, Door
Plates, 8oap
Moulds. Seals, &c.

iberal discount
to Agents.

Price for Tool Stamps, 15 cents per letter up to ¥ in.
Postage, 10 cents additional per stam

Address JOHN A. ROEBLING 'S SONS, Manufacmr-
ers, Trenton, N. J., or 117 Liberty Street,

Wheels and Rope for conveying power
8end for circular.

ork.
Iong distances.

Self-Contained. Sensitive Governor.
Balanced V alve. High Speeds.
Stationary Oilers. Best Economy.

Gold Medal Cincinnati Exposition, 1884.

X1

EDWARD FORD, PREST.
A. PITCAIRN, VICE-PREST.

PITTSBURGH PLATE GLASS GO,

CREICHTON, PA,,

MANUFYACTURERS

POLISHED PLATE GLASS.

Ground and Rough Plate Glass for Floors and Skylights.

E. L. FORD, SECY.
JOHN F. SCOTT, TREAS.

Three-sixteenths thickness, made expressly for fine residences.

LARGE AND WIDE GLASS A SPECIALTY.

The Largest Plates of Glass in the cities of Chicago, Cleveland,
Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti-
more, and in many New York buildings, were
manufactured at our works.

IMMENSE PRODUCTION.

The combined production of our two factories is 260 000 square
feet per month. The largest production of any factory in the world,
which enables us to fill our orders promptly.

The high reputation and unprecedented large sale of glass made
by this company since its organization is due entirely to its supe-
rior quality, NATURAL GAS alone being used throughout both
works as fuel.

——CORRESPONDENCE SOLICITED.—

Works No. 1,
OREIGHTON, PA.

Works No. 2,
TARENTUM, PA.

WESTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAL

THE JOHN T. NOYE MFG. CO.,

BUFFALO, IN. Y.

OFFICE, CREIGHTON, PA.

Architects, Roofers, Builders. “Alderly’

'and " Penn” 01d Method Roofing Plates

THE TWO BEST BRANDS OF GUARANTEED ROOFING PLATES. THERE ARE NO OTHER BRANDS EQUAL TO THESE PLATES.

ALDERLY {

Made of Siemens-Martin Soft Steel, same as Old Style Plates.
Next in Quality, of Standard Weight, Perfectly Square, Perfectly Assorted.

True to Gauge. We carry in Stock, Stamped and Unstamped-

GUARANTEED to stand any test demanded. Guaranteed to be heavier coated than any other plate, each box.

“PENN" OLD METHOD Treble Coated Roofing Plate.

strapped with iron.

14x20 contains 20 1bs,, and 28x20 contains 40 1bs.
to hold. Guaranteed
without being painted than any other Old Style Plate. Guaranteed sheets perfectly square and flat. Both IC and IX, all

Guaranteed to have all the Coatin,
olled true to Gauge. Absolutely perfect in every respect.

that it is

ossible for an;
uaranteed g) 4

last longer on

%,Oof

SOLE MANUFACTURERS of the “PATTEN? METALLIC ROOFING SHINGLES.,

GUMMBEY, SPERING, INGRAM & CO,,

Philadelphia—Isniverpocl.

SUPPLIES FROM
HYDRANT PRESSURE
the cheapest fpower known,
Invaluable for blowing

Church Organs, running

Printing Presses, Sewi/n,q
Machines in__ House
Turning Lathes, Scroli
Saws, Grindstones, Coffee
Mills, \ausuge Machines,
Feed Cutters, FElectric
Lights, Elevntors. ete. It
needs littie room, no firing
u{) fuel. ashes, répairs, en-
neer. explosion, or deiay.
no extra insurance. no eoa.i
bills. Is noiseless, neat,
compact. steady ; will work
at any g)ressure of water
above 15 Ib.; at 40 1b. pres- .
surehn.s4-hor~ze power. and
acity up to 10-horse
'Wer. Prlces from $15 to $300 aend for circular to
THE BACKUS WATER MOTOR CO., Newark, N. J.

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent Wood Working Machinery of every deserivp-
tion. Facilities unsu passed. Shop formerly occup ed
] by R. Ball & Co., Worcester, Mass. Send for Catalog ‘e.

The “Barry” Hanger.

o8
&

Each wheel on the ¢ Barry Hanger*’
is on an independent axle. All other
hangers have the two wheels on one axle.
Consequently, when one track settles more
than the other {as they frequently do), the
axle ““tips,” and carries the door side-
wise toward the lowest track, causing an
unpleasant rubbing against the track or
casings below. The ‘Barry Hanger?’
overcomes this trouble, and a door will run
as easy and true in the center, when
there is a variation of one-half inch or
more in the height of the tracks, as it
would when they are perfectly level.

—MANUFACTURED BY—

SYRACUSE BOLT CO.,
SYRACUSE, N. Y.

BEST and most RELI-
A BLE for swift running.
§ Chas. A. Schieren & Co.
47 Ferry St., New York.
2 416 Arch St., Phila.
86 Federal St., Boston.

AQUA PURA

BY NATURE'S PROCESSES

Tarbid Water Made Clean.

Matter in Snspen sion
nd ORGA I C _and

S emi-Noluble

ments removed.

Hard Water Made Soft.

Cities, Towns, Mills, Hotels.
and Private Houses Sup-
plied and Results
Guaranteed.

Beale in Bollers Avolded.

T'wae per cent. added tothe
Anmml Water Rates in any

F CT WXTEP%t For all
Send for (chutan amd Estimates.
NEWARK FILTERING CO,, NEWARK, N. J.

TRIBUNE BUILDING, NEW YORK.

REMINGTOIN

Standard Typewriter.

The Remington
Typewriter has
8tood every test,and
we are adding every
improvement, how-
ever costly, that can
inorease its effici-
ency. Buy it with
» the privilege of re-

turning  unbroken

ithin 30 days C. O.

,if not nbsolutely
satisfactory in
every respect.

FULL PARTICULARS UPON APPLICATION,

Wyckoff, Seamans & Benedict,
339 BROADWAY, NEW YORK.

PATENTS.

ESSRS. MUNN & CO., in connection with the publi-
cat‘on of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as_Solicitors of Patents
for Inventors.

PHOTOGRAPHIO PRINTS OF MAOHIN!RV
N PERMANENT BROMIDE PAPE
ive all the finest uradntlons of shadow, from clear
white to the .purest. black. T'hey are prlnted directly
from the original n lganve, and are just the thing for
illustrations of machinery, being approached on \Xf bg
the finest steel engravings. which they resemble. it.
our new Automatic Printing Machine, we are enabled
to mnake these beautiful prints at a rice that will allow
of their being used in quantity for urpose of illus-
tration. Correspondence 80| lclted nlargements
from original negatives to any size. Send for terms.
The Eastman Dry I’late and Film Co,
Rochester, N. Y.

Cutting-off Saw and Gaining Machine,

Special Machines for Car
Work, and the latest im-
proved Wood Working
Machinery of all kinds.

C. B. Rogers & Co,,

NORWICH, CONN.,
AND

109 Liberty St., N. Y.

In this line of business they nave had f%
ce. und now have unequaled facil for the
preparation of Patent Drawings, Speciﬂcntlons and the
grosecunon of Apgllcatmna for Patents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for_Books, Labels, Reissues, Assignments. and Reports
on Infringements of Patents.  All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
tuining full information about Patents and how to
cure them; directions concerning Labels, Copyrig v.s.
Designs, Patent.a Appeals, Reissues, Infringements, A 8-
a%lgneggs. Rejected Cases, Hints on the Sale of Pa-

o
h

Wealso send Jreeof charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 64 F stre
cific Building, near 7th Street,. Washington, D, ot Pae

© 1887 SCIENTIFIC AMERICAN, INC.
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NATURAL CAS

18 perfectly free from all impurities, and steel
heated by its use does not cale. It contains no
sulphur or other base substances. We are the first
to adopt its use in heating saws for tempering,

JUNE, 1887.

Band Saws. Band Saws.

DAMASCUS TEMPERED BY NATURAL GAS
HEAT, SUPERIOR TOUGHNESS,

After m

facture of

than ten years’ experience in the manu-
nd Saws, we have discovered a new process

of Tempering and Stmlﬁhtenlng all at one opera-

tion. This process insures a|

solute perfection.

We s cmlly r?ﬂuest all users of Band Saws to send us

their a dress in f
saws used, and we will.

Bund Saws.

by return mail, quote them g;
prices, and also send”them our amphlet on the Ban Saw,
which contains much valuable E:.f

], and also a description of the sizes of

ecial

ormation for all users o:

The Superior Quality of our Band Saws, All Tempered, Straight-
2ned, and Trued at one operation, which we have patented, makes
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE
PAST YEAR. Our largest and best customers prefer them to the

best imported saws.

F"WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS._@

which explains the cause of our saws being tougher

than uny others now made.

OUR CIRCULAR SAW

Of all izes from 68 inchesin diameter to 6 feet, both

Solid and Inserted Teeth, also our
Double Toothed Gross Cuts

EQUAL.

(two saws in one), for all uses HAVE NO

Our SAWYER’S HANDBOOK will be sent FREE to any part
of the world on receipt of full name and address.

adaress EMERSON, SMITH & CO. wmiten),

Beaver Falls, Pa.

DrRAWING S

ENL

RGED

Large Views of Bulldlngs, Bridges,
negatives by our New Permanent

romide Process.

Machinery, Furniture, made from small
Also contact prints cheaper than silver prints.

Sample books of photographic prints mounted on cloth made up for agents. Send for samples and

estimates on 'in‘ll photographic work.

Eastman Dry Plate and Film Co., 1000 State St., Rochester, N. Y.
Permanent Bromide Paper furnished for copying drawing's

AND PLANS

UCEb

REDU
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