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A WINDMILL TOWER AND WATER TANK AT NARRAGANSEIT PIER, R. L

CONSTABLE BROTHERS ARCHITECTS.

[For description see page 46.]
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SPECIAL NOTICE.

Commencing with the April number, the price of this periodical—
heretofore $1.50 a year,-and 15 cents a copy—will be advanced to
$2.50 a year, and 25 cents per single copy. After April 1 the price
of back numbers will be 25 cents each.

AF~ Orders for subscriptions and back numbers will be received
at the old rates until April1. Those who wish to avail themselves
of the low prices should send their orders without delay.

'To Advertisers.—This is a 8pecial Trade Edition of THE
SOIENTIFIO AMERICAN, issued monthly—on the first day of the
month,

It goes directly info the hands of those who have the ordering of
the great bulk of Building Malerials and Appliances, namely, the
Architects, Builders, Constructing Engineers, Contractors, Owners
of Buildings, and those who are intending to build.

It has the largest circulation of any Architectural or Building
paper in the world.

An Increase of Trade will necessarily accrue to all
Manufacturers and Dealers whose establishments are conspicuous-
ly represented in this important edition of THE SCIENTIFIC AMERI-
0AN, Terms 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,

Bound Volumes.—Volumes 1 and 2 being for tHv year
1886, including the whole work, from beginning to close of past
year, may now be obtained at this office, or from Booksellers and
Newsdealers. Price, bound 1n paper, $1.50 per volume. Two
volumes per year. Forwarded to any address, Particulars of some
of the contents of these splendid volumes will be found in another
column,

MUNN & CO., Publishers,
861 BROADWAY, NEW YORK.
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PATENTS.

Messrs. Munn & Co., in connection 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® ezperience, and have
now 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. Munn & Co.
also attend to the preparation of Caveats, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringement 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 inform-
ation about Patents and how to procure them; directions concerning
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements,
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 & C©O., Solicitors of Patents,
861 Broadway, New York.

BRANCH OFFICE.—2 F Street, Washington, D. C.
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[CONTINUED FROM PAGE 24.]
THE AMERICAN INSTITUTE OF ARCHITECTS,

A GLANCE AT THE CHARACTER OF THEIR WORK, AND
ITS INFLUENCE UPON THE GROWTH OF AMERICAN
ART.

BY C. POWELL EARR, C.E., CONSULTING ARCHITECT, NEW YORK.

With the idea of americanizing our architecture, it
was proposed that some connection be established be-
tween the students of our architectural schools and the
supervising architect of the government. Precedents
for such action are numerous. The building of the
dome of Cologne Cathedral was cited. Other instances
might be mentioned. such as the inducements offered to
the graduating classes of the University at Palermo in
reference to designing some portion of the great
Cathedral of Milan. The project referred to was to give,
as a graduation honor, a two years’ appointment to
service under the supervising architect. This appoint-
ment to be determined in some perfectly fair way by
competition. The successful man to spend one year in
the draughting room, and one year as assistant super-
intendent of outside construction. The usual salary
paid for such services to accompany the appointment.
It was believed that this scheme would identify the
students of architecture, and, indirectly, the people
themselves, with the art growth of our country.

Whatever derogatory may be said of the exteriors,
our government buildings are acknowledged by
Europeans to be the most commodious and convenient
government buildings in the world ; and many of the
later buildings, notably the post office at Lexington,
Kentucky, show a remarkable advance in architectural
treatment. If, through the medium of our museums,
our art galleries, our schools of design and architec-
ture, our public and private buildings, we cannot in-
terest this nation in its own art growth, then there is
no helpin us.

From a sanitary point of view, the Institute was
addressed by the well-known specialist, Mr. Charles F.
Wingate. The tendencies of sanitary progress were
noted. It struck him as absurd that the sanitary ex-
pert should be called upon to overhaul buildings after
they were completed and occupied, instead of having
consulted him in advance when the plans were pre-
pared. He dwelt upon the importance of a dry site
and a house free from dampness. The prevalence of
consumption and a large number of other ailments is
directly traceable to damp soil and improper drainage.
The exceptionally low death rate of London is to be
ascribed, largely, to its perfect soil drainage, while the
high mortalityin New York from zymotic diseases is due
chiefly to damp cellars upon a saturated subsoil. The
details of interior plumbing work was cited to explain
the cause of the late typhoid fever outbreak in Brook-
lyn. The necessity of a trap to disconnect dwellings
from street sewers was urged, and the enlargement of
soil pipe at the roof to the full sum of the areas of the
small pipes leading to it was insisted upon. Air inlets
came under the same heading, and were recommended
to be as large asthe house drain. That a contrary prac-
tice prevails to some extent is unquestioned. Methods
of sewage disposal were considered. The irrigation sys-
tem was criticised in certain particulars, and the neces-
sity for some cheap and universally applicable substi-
tute for cesspools emphasized. The speaker regarded
the lack of ventilation in dwellings as the most serious
source of injury to health. Impure and overheated air
is a prime factor in creating disease. The public gen-

62 | erally resort to window venmtilation as a relief from
53| oppressive air.

Open fireplaces are a luxury, and, as

65, 66 | such, must be considered unavailable to the mass of

humanily. To find a house or any part of it well ven-
Within a recent period,
improvements have been made in the construction of
electric motors, so that, by means of small fans operat-
ed by these motors, it is now practicable to ventilate

% | any room or building at a trifling expense. An electric

motor that formerly cost $185 can now be made for
one-fifth that amount, and foul air, by its means, can
be forced out of a room, even in winter, without creat-
ing a draught, while in summer a cool current can be
blown inward. This is one of the most remarkable
improvementsin modern science. It is nota monopoly,
as several appliances of the kind are now in use and
successfully working. Ventilation hasbeen as good as
a lost art. It now bids fair to take proper rank among
modern sciences. A house may be the home of defec-
tive plumbing, leaky drains, or built on saturated soil;
but if impure air can be driven out and pure air
drawn in to take its place, the noxious vapors which
are not forced out may be so diluted as to be rendered
almost harmless.

Many of the members availed themselves of the cour-
tesy of Prof. Ware to visit the architectural depart-
ment of Columbia College, to inspect the system of in-
struction pursued there, the work of the students, and,
lastly, and to some minds the most important, the now
famous Kansas City Exchange competitive drawings.
It was generally conceded that the successful drawings
were worthy of the honor awarded them. The amount
of work on each set of the drawings, singly and col-
lectively, forced upon almost every beholder the con-

viction that a vast amount of time, labor, and genius
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were wasted on competitive drawings. The home of
Mr. Marquand was thrown open to inspection of the
members, and to say that the quaint elegance of its
costly rooms, the seductive beauty of its mural paint-
ings, the refined taste displayed in every adornment
and enrichment, made a deep impression, would be
merely to pass one more encomium upon the growth
and beauty of American art.

The general feeling of the Institute in regard to
unity of action among the members was announced in
the report of the Board of Trustees. It was stated
that the Institute cannot progress or maintain its hold
upon the respect of the public without the steady
support of its individual members. The evils of un-
regulated practice were incidentally alluded to. In
order that the professional architect shall do the best
work he is capable of doing, in order that he shall do
something for the art growth of the country, for the
sake of art and the country itself, and in order that he
shall raise the standards of comparison and estima-
tion, he must have the moral support of the people
themselves. Can the profession accomplish this and
be in conflict with itself ?

At this session of the convention, grave charges of
unprofessional conduct were preferred against a mem-
ber of the Institute. Documentary proof was offered
in support of these charges. They were referred to a
committee for examination and a report. The evi-
dence was found to be complete. The offending mem-
ber was requested to resign, and in this way the per-
nicious evil was rebuked. The constitution of the In-
stitute forbids the expulsion of a member for unpro-
fessional conduct. Other organizations, similarly
united for mutual protection and defense against the
pretensions of quacks or pettifoggers, are obliged tore-
sort to expulsion to restore to the association its proper
esprit de corps.

In the discussion which followed the substantiation
of these charges, several members advanced the recom-
mendation of a more careful inquiry into the anteced-
ents and present standing of applicants. The sense of
the convention in regard to the measures to be taken to
avoid a repetition of such charges wasnot fully brought
out, but, admitting the wisdom of the recommendation
alluded to, it does not strike at the origin of the trou
ble. Perhaps it is impossible to enact a law that will,
but it seems that the disgrace of expulsion to a mem-
ber in good standing must greatly exceed the discom-
fiture of a rejected applicant. To the former, the blow
is -equivalent to a dishonorable retirement from the
profession. To the latter, it does not necessarily imply
disgrace. It may mean simply inefficiency, or incapa-
city, or want of experience, the latter of which may be
overcome by study and time.

The annual dinner, on the evening of the second day,
was given at Pinard’s ; and in the excellent discussions
of art topics, in the quiet but timely hits at the archi-
tectural follies of the day (for even architects will
admit that they sometimes imitate their clients, who
do have follies), in the good fellowship that prevailed,
and in the social amenities of the hour—perhaps it was
more than one hour—the dinner may be pronounced
a success. As a matter of reference, the names of the
officers chosen for the ensuing year are herewith
appended :

Thomas U. Walter, of Philadelphia, president.

O. P. Hatfield, treasurer; A. J. Bloor, secretary ;
both of New York.

The board of trustees are: H. M. Congdon, N.
Le Brun, E. T. Littell, R. M. Upjohn.

The committee on publication: H. H. Holly, New
York; Chas. Crapsey, Cincinnati; T. M. Clark, Boston;
J. McArthur, Philadelphia.

The committee on education: Alfred Stone, Provi-
dence ; Prof. N. Clifford Ricker, Illinois ; H. Van Brunt,
Boston ; Prof. W. R. Ware, New York; and T. M.
Clark, Boston.

The secretary of foreign correspondence: W. L. B.
Jenny, Chicago.

_— e r——
DESIGN FOR A WINDMILL TOWER AND WATER TANK,

‘We give on our first page a design for a windmill
tower, which is worthy of attention for the novelty
and boldness of its conception. It is a striking depar-
ture from the common plan of such structures, which
are ordinarily made to resemble some old barn or out-
house, devoid of taste or elegance. This design shows
how prettily such a subject may be treated. The ex-
ample we give will serve, we hope, a useful purpose in
leading owners and builders to think and study how
they may improve the forms and lines of all suchstrue-

tures. A little care and thought will sometimes do
wonders. Our engraving is from the Real Estate
Bulletin. This windmill was recently erected at

Narragansett Pier, R. 1., by Edward Earle, Esq., to
supply water for ten cottages built by him at that
place. It was designed by Constable Brothers, engi-
neers and architects of this city, and, in its position
among the summer cottages at Narragansett Pier,
forms a very ornamental addition to the landscape.
The water is supplied by driven wells, and is pumped
up by the wind power into the reservoir at the top ot
the tower, whence it is distributed by gravity pressure
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throughout the ten cottages erected adjacent to it. It
has proved adequate for all demands made upon it,
and not only furnishes an abundant supply of water
for domestic purposes, but provides an ample means of
fire protection.

&4

A ONE STORY DWELLING.

Weillustrate this month, in our colored plate and
sheet of details, a style of dwelling much in demand in
the southern parts of the country, in which the whole
plan is arranged on one floor. The design, drawings,
speciflcation, and estimate are by Mr. Christopher
Myers, architect, of Monteclair, N. J.

There are several important advantages attached to
the adoption of an arrangement of this kind. Chief
among them is the facility afforded for access to the
rooms, and the saving of stairs. The system has the
further gain of producing a warmer house, and one
which, from the exterior, gives the impressiqn of large
extent.

In order that our readers may derive the fullest ad-
vantage from the design, the architect has drawn up a
complete bill of quantities, with the cost of the various
items attached. This we print below. In adapting
the design for erection in any particularlocality, where
the prices differ from those given, it will be an easy
matter to adjust the difference. In the vicinity of New
York, the building would cost $4,828.77, as shown by
the items in the bill of quantities. To ascertain the cost
of building in other localities, where labor or material
is either cheaper or dearer than in New York, a corre-
sponding reduction or increase must be made in the
items affected.

The design is entirely a practical one, and has been
carefully considered in the smallest detail. The eleva-
tion is very skillfully treated. As a matter of fact, it is
very difficult to obtain a satisfactory elevation in this
class of house. The great length compared to the
height, unless very carefully treated, will always have
the effect of a squatty appearance.

Mr. Myers has managed to overcome this difficulty by
cutting up the sides of the building with a number of
breaksand offsets, providing several hips and gables,
and in constructing two turrets. The external details
are effective, while being simple and moderate in cost,
and the whole result is a most attractive elevation,
with excellent skylines and a certain homelike aspect
that will be generally admired.

The planning has been arranged in a manner which,
although, perhaps, not open to much improvement,
could be readily altered to adapt itself to special re-
quirements. For instance, the main staircase in the
hall occupies a good deal of space, and could be omit-
ted altogether, if it were not intended to use the attic,
thus leaving a hall measuring 12 feet 8 inches by 23
feet 8 inches. The position of the bath room would
then be slightly altered, or it might be left out alto-
gether. Onthe other hand, if the house were construct-
ed exactly as it is represented on plan, the attic could be
finished off and utilized for bed and other rooms.

It will be observed that the kitchen forms a wing, dis-
tinet from, although attached to, the main block, and
the advantages of such an arrangement are too obvious
to need comment. At the South, where one story
houses are common, it is usual to detach the kitchen
entirely, and it will be seen that this could be done
in this case without in any way interfering with the
main design as it stands. The kitchen has a large
bedroom over it, which could be easily divided into
two if necessary, and a cellar beneath.

On the plan shown on the colored sheet it was found
necessary to cut off a portion of the kitchen. On the
detail sheet, however, we give this plan in full, with
the dimensions of the various parts.

SPECIFICATION.

Specification of the work required to be done and the
materials to be supplied in the complete erection and
finishing of a frame dwelling house, from the designs
and under the superintendence of Christopher Myers,
architect, Monteclair, N. J.

General Conditions.—The drawings taken in connec-
tion with this specification are intended to provide for
the complete erection of the house in all respects.
If anything necessary for such completion should
either be omitted to be mentioned in the specification or
shown upon the plans, the same is to be executed with-
out extra charge, to the true intent of the said drawings
and speciflcation.

The work is to be done in a thorough and workman-
like manner, and to be finished in all respects to the
entire satisfaction of the architect.

MASON’'S WORK.

FKaxcavating.—Excavate cellar under kitchen to a
depth of 414 feet ; all foundations 30 inches deep ; the
cellar wall to be 1 foot 4 inches thick, built of field or
quarry stone, toheight of 7 feet in the clear ; allfounda-
tion walls to be level with kitchen wall ; all the stone-
work exposed to view to have struck joints in cement ;
inside of cellar walls to be pointed flush ; the trenches
and under foundations of all brick piers and under walls,
and chimneys, to be grouted in with cement grouting.
Build brick piers where shown on plans, of good hard

burnt brick. Build chimneys where shown, of good hard
burnt brick. Joints for all flues to be struck. Brick for
the top to be selected. All chimneys to have bluestone
capsand bond stone, each 8 inches thick. Build kitchen
fireplace with front brick laid in red mortar, with blue-
stone shelf and hearth, both rubbed.

Hearths.—Furnish all fireplaces with rubbed blue-
stone hearths ; furnish and putin all necessary thimbles
where directed.

Cementing.—Cement the entire cellar bottom of
kitchen cellar with cement composed of 2 parte of
sharp screened gravel and 1 part of Rosendale cement.

Plastering.—Lath and plaster the entire first story
of main house and first and second story of kitchen,
8coat work ; scratch brown and sand finish ; the closets
to belaid on in two coats, also plaster privy in two
coats. Furnish and set four center pieces in parlor,
library, dining room, and hall, to cost seven dollars in
all and to beselected by owner.

Privy Vault.—Build privy vault of stone 6 feet x 5 feet
and 4 feet deep.

Stoop Stones.—Put down stoop stones where shown,
to be of good heavy bluestone, in two lengths to each
stoop andtwo feet wide, these stones to have founda-
tions 26 inches deep, filled in with small stone.

Cistern.—Build cistern 10 feet x 10 feet in the clear,
of good hard burnt brick, domed over on top with
manhole and flat bluestone on top 2 feet square.
Cement the inside with Rosendale cement, and leave
perfectly tight.

Cesspools.—Build cesspools where directed, within 60
feet from the house; one to be 8 x 8 feet in the clear,
built of brick and cemented inside and made tight, and
the other of rough field stone laid in dry, both to
be domed overon top and to have bluestone 2 feet
square. Run a 4 foot pipe from one to the other
turned down in the tight one.

Drain Tiles.—Run a system of tile pipe 4 inches from
all the leaders to cisterns with well cemented joints.

CARPENTER’'S WORK.

8ize of Timber, etc.—Sills, 3 x 8 in. laid flat ; sum-
mers, 6x10 in.; first and second tier beams, 2x10,
placed 16 in. on centers and bridged every 8 ft. where
space will permit ; main post, 4 x 6in.; plates, 4x6in. ;
main rafters, 2 x8in., 24 in. on centers ; piazza rafters,
2x6in., 24 in. centers ; piazza ceiling beams, 2 x 6 in.,
24 in. centers; hip rafters, 2 x8 in.; wvalley rafters,
8 x 8in. ; ridge pieces, 2 x8in. ; all studding, 2 x 4 in.,
16 in. on centers, all door and window studs to be dou-
bled, all door and window heads to be doubled, these
studs to be well spiked at tops and bottom ; piazza
gills, 83x7 in., beam, 3x 8 in.

Sheathing.—Sheathe all the vertical sides with
matched hemlock boards laid diagonally.

8iding.—Puton siding where shown on plans, 6 in.
Michigan strips, laid 4} in. to the weather.

Paper.—Paper all the vertical sides with No. 30 Man-
ila building paper, lapped well and laid under all eaves
boards and window and door frames.

Shingles and Lath.—Lath the entire roof with 1x2 in.
spruce lath laid 5 in apart; cover these with best xxx
18 in. pine shingles, laid not more than 5 in. to the
weather. .

Cornice.—Form cornice as shown on the details, of
good soft pine lumber. -

Side Shingling.—Shingle the sides of building where
marked, the bottom course to be rounded or hexa-
gonal, as shown.

Window and Door Frames.—Make window and door
frames as shown on the plans. Windows to be made
for double sliding sash. hung on weights and cords.
Door frames to be made with rabbeted jambs and 114
in. outside casing.

Water Table, Corner Boards, etc.—Put on water table
as shown on plans, of good soft pine lumber. Corner
boards, 134 x5 in.

Piazza, Stoops, etc. —Put up piazza as shown on plans
and details, cornice and ceiling as shown, the floor of
piazza and stoops to be laid with narrow matched
boards laid in white lead joints and blind nailed ; put
up all lattice, stoops, ete., to suit the grade.

Tinning, Leaders,and Flashing.—Put in all necessary
gutters and valleys of 1. C. charcoal tin, 2 ft. wide, also
put up all necessary 4 in. leaders to convey water to
ground, with copper tubes in gutters. Do all neces-
sary flashing of every description.

Ornamental Work, Brackets, etc.—Put up all neces-
sary ornamental work, as shown on the elevations, of
good, clear, soft pine. See details.

Finials.—Finish and set boxed wood finial on one
spire, and furnish and set one metal finial of some neat
design on the elevations.

Blinds.—Furnish and hang complete, painted out-
side, rolling blinds on all first story windows and second
windows in kitchen. No blinds on cellar or second
story of main part. The blinds to have domestic fasten-
ings where needed, and all other fastenings to make
them complete.

Sashes and Glazing.—All sashes to be made as shown
on the various elevations, and glazed with second
quality, double thick, French sheet glass, the cellar and
attic single.thick. All this glass to be well puttied.
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Floors.—The entire first floor, except kitchen and
bath room, to be laid with sound narrow tongued
and grooved pine boards. Kitchen and bath room,
yellow pine. Second story to be floored with wide
flooring pine, all well laid and nailed.

Partitions, Bridging, etc.—Set all partitions, where
shown on the floor plans, with 2 in. x4 in. joist, 16 in.
on centers, and well nailed at both ends. Bridge these
partitions with 2 in. x 4 in. midway up, put in horizon-
tally, and well nailed at each end. Bridge all the floor
beams with 2 in. x 2in. herringbone bridging, accurate-
ly cut at each end, and well nailed.

Grounds.—Furnisn and set all necessary grounds for
mason to finish to.

Door Jambs, Trimmings, Bases, etc.—All door jambs
to be 114 in. thick, rabbeted ; all casings as per detail ;
bases scribed to floor.

Wainscot.-—Wainscot the kitchen 8 ft 6 in. high,
with 3 in. yellow pine strips with bead on edge, and
finish with nosing and cove finish ; bath room the
same.

8tairs.—Build main stairs, as shown on plans, with
14 in. treads, % in. risers, 1}4 in. strings, these to be
inclosed with narrow pine ceiling 3 in. wide, forming
rail on second floor. The kitchen stairs in similar
manner. Build cellar stairs of rough spruce plank.

Bath Room.—Finish bath fittings in ash, top and
facing to tub, facing to wash bowl. riser, seat, and lid
to water closet ; all these doors and lids hung with
brass butts.

Doors.—The front door to be made in two sections,
2 in. thick by 8 ft. high, and moulded, paneled, etc., as
shown on front elevation, and to have glass in upper
panel, of French plate glass; all other room doors to be
13 in. thick, four paneled and flush moulded ; closet
doors 1} in. thick, made in same manner. All doors
to have hardwood saddles. All hearths to have hard-
wood hearth borders. All doors, whereneeded, to have
rubber tipped bumpers.

Corner Beads.—All exposed plaster corners to have
corner beads, nailed on with turned ends.

Clbsets and Pantries.—Kitchen and dining room
closets tohavea tier of five shelves high. Kitchen pantry
to be regularly shelved. Bed room closets to have two
shelves, with hanging hooks underneath.

The niche on either side of library windows to be
regularly shelved up ; all these shelves throughout to
rest on rabbeted cleats neatly nailed to the wall.

Hardware.—All the double hung windows to hangon
cast iron weights and to have Italian sash cord, and to
havean improved bronzed sash fast; all windows which
swing tobang on tight 83 x3 butts, including cellar; all
these windows to have proper hooks and fastenings.
The front door to be hung on 5 x5 in. imitation bronze
butts, two to each door, and to have an improved lock
and night latchment, with bronze knob outside and
brass face flush bolts, to fasten doors together. Sliding
doors to have ‘‘ Hatfield ” patent anti friction sheaves
with brass track and astragal sliding-door locks, brass
face and brass flush handles. Other doors to be hung
with 4x4 in. imitation bronze butts. All room doors to
have 414 in. mortise locks, brass face, city make ; all
closet doors to have reverse bevel rim locks, the knobs
throughout to be jet and bronze. Furnish all necessary
wardrobe hooks, catches, buttons, hooks, small bolts,
ete., and everything to complete the job.

Privy.—Build privy 6x5 ft. and 7 ft. high, to be
stadded for plastering, and exterior finished same
as house; to have seats with covers to holes, hinged
panel door, and two small windows.

Coal Bins.—Build coal bins in cellar, where directed,
of rough hemlock boards.

Tubs.—Build and put up three wash trays, where
directed, of 2 in. clear well seasoned white pine, jointed
together in white lead, and set on turned legs, and to
have 1} in. hinged covers.

Mantels and Grates.—The mantels and grates will be
furnished by the owner, and contractor is to allow

$200 for same.
PAINTER’'S WORK.

The whole of exterior of building to be painted two
good coats of English white lead and linseed oil in such
colors as may be directed; all tin work to be painted two
coats of ‘‘ Prince’s ” metallic paint. Chimneys painted
same as house, all sashes cut in; also paint the bottoms
of all outside doors and tops and bottoms of sashes ; all
knots and sap to be coated with shellac before priming
is done ; putty up all nail holes and cracks, joints,
ete., and after priming is done, the outside of privy to
be painted same as the house, the inside to be painted
white.

Inside Finish.—The inside to be finished with
‘ Wheeler's” wood filler well picked out, and to be
treated with two coats of hard oil finish, rubbed down
on the last coat. All the nail holes to be puttied up,
color to match that of wood. All door saddles and
hearth borders to be oiled, the hard floors to be oiled
and rubbed down.

PLUMBER'S WORK.

Drain Pipes.—Furnish and put in where shown on
the plans a 4 in. cast iron drain pipe, to run from in-
side of building out to the tile drain 4 ft. outside of
building, the drain tile to be trapped inside of the cel-
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lar wall, and to be supplied with fresh air from the out-
side of building, with iron pipe run through the founda-
tion, and to have a perforated cover, as directed by the
architect. In every case use Y branches for all iron
pipe connections.

Soil.—Furnish and connect with drain in cellar a 4
in. cast iron soil pipe, and run same up to at least 4 ft.
above roof, and cap with the ‘Smith” patented ven-
tilating cap. Use Y branches for all waste connections.
Coat the iron pipe with asphaltum, and in the cellar
insert a 4 in. cleaning cap.

Calking.—All joints of all iron pipes are to be tho-
roughly calked with oakum and molten lead, and fast-
ened in position with iron hooks. All joints between
iron and lead pipes to be made with brass ferrules, to be
calked into iron pipes, and lead pipes soldered to it
with wiped joints.

Boiler.-~Furnish and put up where shown on the
plans a 35 gallon copper boiler, and provide with drain
cock for emptying the boiler and with shut-off cock
for shutting the water off from second story. Provide
with circulating pipe complete. Connect boiler draw
cock with the sink waste. Put in a combined safe and
cockrun valve on pipe at top of boiler. Boiler to have
the ¢ Lockwood ” stand.

Exhaust.—Run from the highest point in hot water
pipe a 15 in. lead pipe, to carry same 1 ft. above tank
top, and bend over.

Pump.—Furnish and set in kitchen, where shown on
plans, a No. 23§ “Douglass” horizontal double acting
suction and force pump, brass lined, and connected to
a 1Y in. B lead suctionpipe. Ingert an air cock, to pre-
vent pipe from freezing in cold weather.

Supply.—From the pump carry a 1 in. A lead pipe to
enter bottom of tank, the same to act as a house sup-
ply. Place a 1in. finished stop with waste on the pipes
in bath room. Provide a check valve near pump, so
that cold water over sink must be drawn by pumping.
Hot and cold supply all through the house to % in. A
lead pipe. And all pipes are to be graded so they will
drain perfectly dry. Control each floor separately by
5 in. finished stop and waste.

8ink.—8ink to be 18 in. by 30 in., of galvanized iron,
with two front legs, trapped with 114 in. trap and lead
waste of 114 in. connected to the 2 in. iron soil under
floor ; also insert a cleaning cap at the point. Sink to
be supplied with hot and cold water through % in. A
lead pipe and through *‘ Peck’s ” improved lever handle
bibbs. Flash the woodwork back of sink with 3 1b.
sheet lead 15 in. high.

Bath.—Furnish and put up, where shown on the
plans, a 16 ounce tinned and planished bath tub 5 ft.
long, supplied with hot and cold water through 5§ in.
A lead pipe. To have a nickel plated combination
compression bath cock, with rubber hose and sprink-
ler. Waste through a 114 in. trap and 11 in. C lead
pipe, properly connected to main soil. Furnish the
nickel chain and plug.

Bowl.—Furnish and set, where shown on the plans,
a 14 in. patented overflow wash basin of best Italian
marble, with countersunk marble slab 22 in. by 80 in.,
and back 10 in. high, supplied with hot and cold water
through 14 in. A lead pipe and *‘ Peck’s” improved nick-
el plated basin cocks. Tohave 114 in. D lead waste pipe
trapped with a 13{ in. trap, and properly connected
to main soil. Furnish nickel chain and plug and fancy
chain stay.

Air Chamber.—Place no cocks on end of pipes, but
extend pipe at least 6 in., so as to provide an air cham-
ber.

Water Closet.—Furnish and set in bath room, where
shown on the plans, one ** Inadosa” all-porcelain wash-
out closet, with drip tray, also set up a painted
iron cistern with flush tank attached. Supply cistern
through 34 in. A lead pipe from main tank cistern, to
supply closet through 114 in. D pipe. Ventilate the
closet trap with a 8 in. lead pipe calked into main soil.
Insert the nickel cap and pull in the seat.

Safe Pans.—The bath tub, bow], and water closet
are to be provided with 3 1b. lead safes, turned up 2 in.
all around, and to have ¥ in. D waste pipe running to
cellar.

Wash Trays.—Supply wash trays with hot and cold
water through % in. A lead pipe, and brass tray bibbs
with flanges and thimbles. Provide an 11§ in. lead
waste, connected to main soil, and properly trap-
ped. Provide necessary chains and plugs of brass.
Every trap to be placed as near to the fixtures as pos-
sible. Every trap in house to be separately ventilated,
the same size as trap, and either connect with main
soil above bath room fixtures or run independently to
4 ft. above roof line, and there cap.

Range.—Furnish and set a ‘ Newport” range, and
connect with boiler. The hot water pipe from range
to boiler to be 34 in. A.

Tank.—Line the tank, as given on plans, with 16 oz.
tinned sheet copper, and leave complete with over-
flows and inlets.

Gas Pipes.—Put up gas pipes with outlets, as
shown on the plans, and according to the rules of the
gas light companies. All outlets are to be capped, and
all pipes tested. All side lights are to be not less than
5 ft. 6 in. from floor. All drop lights to be hung plumb.

SPECIFICATION ABOVE.

15,863 feet dimension timber laid on. $ 26

80,000 18" pine shingles laid on roof.. 7 50
840 1x2x12 shingle lath laid....... 7
12,000 18" pine shingles for vertical
sides laidon.................. 750
8,200 feet matched sheathing and
paper for vertical sides laid
1« 25
1,200 feet 6" siding laid on...... ... 40
5,600 ‘° main and piazza cornice
Put up.....coeiiiiiiennnans 55
265 feet water tableputon....... . 380
8 square columns back porches
fixed.....ovvviiiiieniiinnnnnn 2 00
4 turned columns front piazza
fixed......ooiiiiiiiinis aeln 3 00
1 stoop postput up ............. 150
50 feet piazza rails and balusters
putup...ccoceeiiiniiiiian.... . 4
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Mason’s Work, etc. Each.
115 cubic yards excavating............ $ B
8 brick piers complete.............. 3 00
4 stoop stones laid complete........ 10 00
66 perches stone work............... 4 50
38 perches filling to trenches. ...... 200
286 feet cement bottom............... 4
2 cesspools complete................
1 cistern............. Co tecesscesias
1 privy vault complete..............
Drain tiles complete ..............
1 chimney complete. ... ............
890 yards sup. plastering ............ 40
4 center pieces. .. ......ciiiieiinnn.
1 bluestone hearth and shelf set....
Incidental expenses...............
Total......coivviiveennnnnnn.,
No. of
pieces. Size. Carpenter's Work
2 38"X8'X24 0'= 96 feet.
2 X' 4'=101 ¢
1 ¢ X29'4"'= 69
1 ¢ X18'0"'= 386 **
1 “ X177 0'= 34 ¢
2 “ X1'0'= 84 <
2 ¢ X160'= 64 “
—_—= 474 feet.
35 210" X16' 0"= 934 feet.
64 ¢ X13'0"=1,387
40 “ X11'0"= 734
48 “ X140'=1120 *
30 ¢ XIT0,= 850
—_= 5,052 feet.
81 2"Xx8'X16' 0"= 662 feet.
40 (13 xlzl oll= 640 [
4 ¢ X140'= 261
45 “ X18'0"=1,080 **
4 [ x21' OII= 112 (13
8 X0 0"= 218
1 ¢ xuo0'= 8 “
1 “ X32'0'= 48 ¢
1 “ X20'0'= 3
16 “ X183 0"'= 277 «
_— 8,855 feet.
2 4'X6"X24'0"'= 96 feet.
4 “X16'0"'= 128 <
1 13 X%’ 0'= 50 ¢
3 ¢OX120"'= 72 ¢
3 ¢ X15'0"= 90 «
4 ¢ X18'0"'= 144 ¢
1 “OXR0'0"'= 40 ¢
1 ¢ X14'0'= 28 ¢
1 “ X28'0'= 56
—_ 704 feet.
2 4'X4"%X22' 0'= b9 feet.
2 ¢ X16'0"'= 43
— 102 feet.
6 4'%6"'X16'0"'= 192 feet.
8 “ X20"'= 320 ‘¢
26 ¢ X14'0"= 700 °*
S 1,212 feet.
80 2"X4"X16'0"= 853 feet.
400 ¢ X14'0'=8,783 **
—— = 4,586 feet.
1 8"X7'X20'0"= 85 feet.
1 (X} x24l 0”= 42 ““
1 ¢ X18'9'= 82 ¢
1 “ X14'0'= 25 ¢
1 X O0'= 47 ¢
-_—= 181 feet,
8 2"X7"'X12'0"= 4R feet.
2 ¢ X18'0'= 42 ¢
1 ¢ X16'0'= 19
1 ¢ X14'0'= 16 ¢
1 ¢ X00"'= 23 ¢
2 “ X24'0'= 56 ¢
1 X2 0'= 26
—_—= 224 feet.
15,863 feet.
Each.

ESTIMATE AND BILL OF MATERIALS AS PER

$25 6
24 00
40 00

297 00
76 00
11 44
40 00
60 00

8 00
30 00
180 00
856 00
700
20 00
25 00

.$1,108 19

$396 58
225 00
58 80
90 00
80 00
48 00

802 50
79 50

6 00

12 00
1 50

22 50

53 feet facia and lattice putup .. $ 40 $21 20
Front steps complete............ 18 00
Three other steps complete. ... 25 00

576 feet piazza and stoop floors
J 7:9 1 D ceieeen. 8 46 00
560 feet piazza ceiling laid......... 8 44 00
200 ‘¢ five inch corner board.... 5 10 00
4 large brackets .......... ceeeee 2 50 10 00
2 radiators on side gable........ 3 50 700

Ornamental fllling in piazza
gables.....coeviiiiiiiiiiiaans 12 00

6 sections of ornamental filling
front piazza.................. 8 00 40 00
1 wood finial on spire..... 400
1 metal ¢ e ceees 10 00
Tin work and conductors ..... 60 00

225 feet band course at bottom of
shingles.... ......covveenn o 20 45 00
2,200 feet first floor laid complete.... 5 110 00
2,000 ‘¢ second floor laid complete. 5 100 00
4 cellar windows complete....... 2 00 8 00
22 first story windows with blinds 14 00 308 00

6 second story windows, blinds
overkitchen.................. 10 00 60 00

28 doors complete, hung and trim-
med....... Ceeeereieietaaans 10 00 280 00
400 feet 7"’ base and moulding..... 6 24 00
8 closets finished complete ...... 3 00 24 00
Finishing bath room complete. 20 00
Cellar stairs complete.......... 5 00
Kitchen stairs complete....... 22 00

Front stairs complete, includ-
ingeeiling ............. ..... 50 00

Mantels and setting, including
Brates. ..ocoeeeieciieeiennnans 225 00
Outside privy.......... cocsenas 15 00

Incidental expenses and job-
bing for other trades...... ces 150 00
$3,075 58

Summary.

Mason’s Work........coeeeeuuene ceecenenneinns $1,193 19
Plumber’s work as per specification.......... 810 00
Painting outside and finishing inside........ 250 00
Carpenter’s Work.......ccoeeeieieiioenanennn, 8,075 58
Total...oereeeencrrreranennnnnn teeeeeeee. $4,828 77

-0

A $2,600 COTTAGE.

A portion of the colored plate accompanying the
present number represents a cottage of pleasing ap-
pearance, lately erected for Mr. W. P. Macomber at
Portsmouth, R. I. The treatment of the roof and con-
venient arrangement of the rooms are both very satis-
factory, and the whole design is one of considerable
merit and usefulness.

Mr. George W. Cady, the successful and well-known
architect, of 164 Westminster Street, Providence, R. 1.,
is the author of the design.

A number of detail drawings, with roof jplan and ele-
vations,are shown upon our supplementary sheet, and
following is the specification used in the erection of
the building :

SPECIFICATION OF A DWELLING TO BE BUILT ON THE
OWNER’S LOT, AT PORTSMOUTH, R. I, FOR MR. W. P.
MACOMBER.

The house to be as per plans and figures on the
same, substantially as shown, all dimensions to be
verified on the works.

Excavator.—The cellar the full extent of the house.
Trenches for foundation of steps or piers, and cross
wall, pipes for drain, chimney foundations, and cess-
pools and cisterns to be dug the required depth, and
all dirt not wanted for grading to be carted off. The
loam to be saved by itself. Cellar 7 ft. 6in. deep
in the clear. All outside piers, etc., 2 ft. 6 in. under
surface to their foundations. Cesspool 20 ft. from the
house ; size, 10 ft. deep, 6 ft. at the bottom, tapering to
top, and covered over with flat stone under surface
2 ft. House foundation stone, 6 in. under cellar bot-
tom. The same for chimneys.

Walls.—The cellar walls to be built up 18 in. thick,
laid in cement mortar, underpinning faced both sides.
Outside rubble work, natural face, the joints struck.
Cellarway jambs the same. Chimney piers good com-
mon work.

Cross Walls.—The several cross walls to be of brick,
laid in mortar, close up to joists, and between joists up
to floors, using good, hard building brick. The piazza
piers to be Danvas brick.

Chimneys.—To be built as per plans. Hearth places
arched to trimmer. The several fireplaces to be laid
up with Danvas pressed brick. The tops to be the
same. Flash with 3 oz. lead at roof. The shaft to be
good brick, laid full in mortar. Black mortar in the
fireplaces and tops. Theshaft to be plastered directly
on the brick, on the outside, from cellar to roof. Pipe
rings of 6 in. vitrified pipe to be built in where re-
quired.

Cesspoul.—To be stoned up, and covered with stone
or brick arch. 8ix inch vitrified drain pipe. to be run
from house to it, trapped outside of wall, all well

cemented, tight and secure.
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Lath and Plastering.—The first and second storiesl
to be lathed on sides and plastered. One good coat of ;

spruce lath, well nailed, and good, strong mortar. Slake
and run lime through sieve. Mix with clear grit sand
and cattle hair in proper proportions. Put on and
float. The three rooms and hall in the attic to have
one good coat, sides and ceiling.

Pointing.—Point and whitewash the cellar walls.

Cement.—Cellar steps to be bluestone, with brick pier.
‘Window stools rowlock course of brick laid in cemant.
Cellar bottom to be cemented in the hall and wash
rooms 215 in. thick, level and true in the Rosendale
cement and sand, in proportions of 1 to 3.

Cistern.—A cistern to be dug to hold about 2,000 gal-
lons, to be cemented on the earth secure and tight, with
overflow to a dry well. The inlet pipes to be 3 in.
vitrified drain pipe, leading to the conductors. This
pipe to run to the bottom of the cistern (will require
25 ft. of pipe). The pump pipe to be cemented in the
bottom end, to be covered with a beehive brick filter.

CARPENTER’'S WORK.

Generally.—The building to be well framed, with
good mill sawed spruce timber, spiked and nailed
securely together. Sizes as follows: sills and posts 4 in.
x 6 in., piazza sills 6 in. x 6 in., resting girts of second
floor, at ends of joist, 4 in. x 6 in., cross beams 6 in. x 8
in. Frame in end floor joist and halve studs, plate 4
in. x 4 in., joist 2 in. x 8 in., 16 in. centers, 4 in. x 8 in.
under cross and openings, and for trimmer heads and
joist, ceiling joist, attic 1} in. x 6 in. Also over L,
studs, 2 in. x 4 in. outside, 16 in. centers, curb of L 2
in. x 8 in. Rafters, 1 slant 2 in. x 4 in., 2 ft. center,
upper 2 in. x 8 in. cambered. Main rafters? in. x 7 in.,
hips and valley rafters 2 in. x 8 in., 2 ft. centers, ridge
lin. x 8 in., inside main partition 2in. x 4, 16 in. cen-
ters, double at doors and trussed, others 2 in. x 3 in.
Set all partitions under 8 in. x 4 in. plate. Notch on
joists, etec. Plate of piazza 4 in. x 6in. Rafters 2 in. x
6 in., planed and jack planed cornered, %4 in. ends from
bracket, main rafters the same, all as per plan and
details.

Boards.—Boarding of piazza roof 14§ in. planed,
matched, and beaded spruce, laid smooth side down.
Top roof of L the same, 7%, not beaded. Back porch
roof the same as the front. Other boarding on
sides and roof to center of band on sides, mill planed
hemlock, square edge. All well nailed.

Boarding below the band to be 7% in. weather board-
ing, 5 in. widths, sound seasoned pine, Michigan strips,
nailed squarethrough. Band, % in.; corner boards, 6%
in.; base %.

Jett.—Main jett and other finish pine, and as plans
and detail. The gutter on the main house to be
trimmed. Two 34 in. tin outlets will be put in where
directed to connect conductors. The valleys will be
shingled open, on one width of tin strip, painted both
sides before the shingles are laid. Fastenings will be put
in where required. A 4 in. dug out pine gutter will be
put in at the flat on L, and the water supply the tank.
Two short pieces of the gutter to be put from valley
to it.

Roof.—The main roof and piazza and porch roofs to
be shingled with first quality of Eastern shaved shingles,
laid out not over 5 in. to the weather, and well nailed.
The gable and sides to be 4 in., shingled with the same
kind, laid not over 514 in. to weather, and nailed as
above. So much as comes in the gables will be clipped
on but 1 in.

Paper.—Between the studs of the first story, put
resin sized sheathing paper against the boarding,
secured with a lath or stripnailed to stud.

Door Frames.—Cellar door frames rabbeted, 3x4 joist
for size of doors required. All other door frames rab-
beted plank of the kind of stock that may be chosen.

Window Framss.—The cellar window frames to be
rabbeted pine plank. as per sizes given, 1} in. sash, to be
hung with butts, and fasten down with button and up
with hook and staple, 1 in. wire.

Main.—All the other window frames to have
hard pine pulley stile, plowed for spline and bead,
134 in. lip sash, sizes given, plank stools, and as per
plans, all to be fitted with Sweet’s spring on top and
bottom sash, also with thumb lifts.

Partition.—All the several partitions to be well set,
and the furring complete to receive the lath. Car-
penters will cut for pipes and case where required.

Iron Roof.—The flat part of the roof to be covered
with Smith’s patent iron roofing, painted two coats.

Floors.—The attic floor to be 7 in. planed and
matched spruce,well driven up and nailed. Other floors,
except as hereafter designated, 114 in. spruce, as
above. Kitchen, closets, bath room, and back hall
floors 113 in. Southern hard pine, as above. Piazza
and porch floors the same, square edge. Dining
room floor, alternate strip of cherry and maple, 8 in. in
width.

Sides.—The sides of the kitchen, back halls, and
back stairs, also the bath room, well sheathed wup-
right, 3 ft. high, with Southern hard pine, ¥4 in., as
above, on the top edge, 115 in. moulding.

Stairs.—Back stairs built with side partition of % in.
hard pine, treads 114, risers %, and cove the same.
Cellar flight the same, flight to attic the same.

Front.—The front flight to be post and rail stairs,
all ash, treads 134 in., risers ’; in., strings 134 in., rail
2in. x4in., post 4in. x 4in., turned top and bottom,
balusters 13{ in. turned pattern face band, under band,
nosing and cover. Cellar sash, 14, two lights; attic
sash, 114, lights as follows : Second story sash, 134 lip ;
first story sash, 13§ lip. Glass to be first quality
French sheet.

Doors.—Front doors will be one pair 7 ft. 6 in. x 5 ft.
134 in., panels as shown, upper ones glazed (plain).
Vestibule doors the same size, 134 in., three panels to
each part. Library and dining room doors the same as
vestibule. Other doors, 2 ft. 10 in. x 6 ft. 10 in. x 134
in., five raised panels and cope moulding, all alike.
Second story doors the same, 2 ft. 8 in. x6 ft. 6 in., 134
in., second quality. Attic doors 2 ft. 6in. x 6 ft. 6in.,
14 in., four panels, third quality, all well fitted and
hung. The two back doors to be 13{ in. thick, 2 ft. 10
in. x 6 ft. 10 in., as above. Use suitable size black enam-
eled acorn butts and flush edge bolts on double doors,
top and bottom ; barrel bolt on back doors, good two-
lever mortise Jocks, brassface and strike; common butts
and iron faced locks in attic; strap hinge and box lock,
with thumb latch for all cellar doors, closet cupboards,
ete., doors to have bronzed iron catches and pulls, suit-
able butts.

Hardware.—Knobs of attic, kitchen, and all doors
in rear of sitting room, etec., to be white porcelain,
nickel rose and escutcheons, maple strikers behind all.
Doors of library, dining room, sitting room, ete., to be
pearl white, bright rose and escutcheon. Front door,
bright bronze, bell pull the same.

Finish.—Dining room to be finished in pine, sitting
room to be finished in ash, and library to be finished
in pine. Second story, front of back hall, in pine ; rear
room, bath, and hall, hard pine. Casings, single archi-
trave, not to exceed 5 in. bases, 734 in. with 2 in.
moulding, for best rooms. 6 in. in attic and presses,
press and closet casings 3in. Band around dining room
5 in. wide moulded. Pine strip 214 in. (shelves) in each
press, 1 in closets, as may be required, stool casings.

-Casings.—Case up bath tub, bowl, and seat in black
walnut, as usually done.

Hooks.—put up wardrobe hooks of double pattern,
in all cloth presses, one row all around.

Closets-—Closets to be finished in pine, the dining
room closet to have broad shelf, under it one shelf in
cupboard, and three drawers put in slide between, the
other closet put up five shelves on back side and three
over slide. Fit up in the other closet with broad shelves,
a place for flour barrel, cupboard with one shelf, and
three 2 ft. drawers, four shelves over broad shelves on
two sides, all as per plans. Put up in the kitchen a
wide dresser shelf, with cupboards. Set one 3 ft. 6 in.
X 24 in. “ Miller ” sink. Case up with cupboards. Casea
wash bowl in pine on the stoop. Set the 3 in. x 6 in.
joist over the bath room, so as to make a tank 1 ft 6in.
lower than other ceilings, and butld up a tank 3 ft.
deep the size of the bath room, stud the sizes up to the
roof, and line with 114 spruce matched stock, all well
secured.

Blinds.—To be hung to all the windows, two fold
common lap slat blinds, with the best fastenings.

Conductors.—To be two stacks of 2 in. x 4 in. corru-
gated iron conductors. put up where the drains stop
at the rear end, also two at the front to the ground.

Tubs.—Carpenters to build three plank washtubs,
set the same and build a piece of floor in front of them
the length and 3 ft. wide.

PLUMBING.

Line the tank 6 ft. 6 in. x 12 ft., 8 ft. deep, with 16 oz.
planished copper. Putin a 3 in. copper inlet pipe from
the gutter to it, also a cup top 3 in. overflow pipe to
the conductor. This tank to be supplied with water
from the cistern with a 214 in. double acting force
pump, located at the kitchen sink. Suction pipe 114
in. connecting cistern, main rise pipe 114 in. to tank.
Put in shut off between tank and pump, put stop
cock at sink. Waste pipe to sink to be 114 in. lead, 38
1b., well trapped, and connecting drain.

Set in bath rocm one 5 ft. 6 in. copper (16 o0z.) plan-
ished bath tub, supply from tank, with stop, and
% in. A pipe, waste 214 lb., and trapped. Set one
‘* Bartholomew ” water closet, with S lead trap, 4 in.
soil pipe of cast iron, socket joint calked with lead.
Supply from tank with % in. A pipe. Set one 12 in.
porcelain wash bowl, with back end and top slab of
marble. Supply with 5 in. A pipe and stop.

Set a bowl, the same kind, in the porch, top slab
wood. The soil pipe will vent out of the roof in 2 in.
pipe, the water closet will vent under the seat into the
chimney flue in tin pipe. All the stops, handles, ete.,
of the plumbing works, showing, to be nickel plated.

Fit two *“ Miller” sinks, supply and waste, one to be
in the kitchen Set one 25 gallon range boiler, with
circulation and hot water to all in the bath room, the
two sinks and one of the wash tubs. Fit the wash
tubs with supply and waste, as above, for the plumb-
ing.

Mantels.—There are to be six wooden mantels built,
with the finish of the rooms, all of hardwood, 4 in.
pine and 2 in. ash, at an average cost of $10 apiece.
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Put up a shelf at kitchen chimney of hard pine, sup-
ported on brackets.

PAINTING.

The outside finish to be painted two coats of
Johns' asbestos prepared paint, as follows: Gable
shingle and that on the sides red, the main finish light
drab, the weather boarding dark drab, piazza floors
oiled two coats. The inside hardwoods to be covered
with shellac two flowing coats, the pine work painted
two coats, the floors to be oiled two coats where bard
woods are used, all work to be well rubbed on first
coat and puttied clean, and to match wood or paint.

Generally.—This specification is intended to cover all
the items to fully complete the above named house,
according to the plans accompanying the specification,
and the detail for the same, to the satisfaction of the
owner and of Geo. W. Cady, architect.

O -
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OUR FIRST TWO VOLUMES.

The first and second volumes of our ARCHITECTS AND
BuiLDERS EDITION, comprising all the issues of the
work from its commencement to close of 1886, are now
ready for delivery, bound in handsome paper covers.
Price $1.50 per volume. To be had at this office and of
book and news dealers throughout the country. Those
who have not seen a year’s collection of our numbers put
together will be surprised at the wealth and variety of
contents which these volumes present, as well as at the
cheapness of the price.

These two volumes contain all the numbers of the
work from its commencement up to and including De-
cember, 1886. They embrace twenty-eight splendid
plates in colors, representing the perspective elevations
and plans of various dwellings, all having attractive
features; fourteen large double sheets of details of
construction of structures, nearly two hundred addi-
tional engravings of architectural subjects, public
works, buildings, dwelling houses, cottages, ete., with
plans ; and upward of six hundred other engravings,
mostly of superior character, illustrative of worksand
subjects interesting to architects and builders Includ-
ing all the separate diagrams and engravings of con-
struction details, the two volumes present not far from
two thousand illustrations. The reading matter covers
a large variety of useful and excellent subjects, inter-
esting to every one. No architect, builder, contractor,
; engineer, or householder can afford to be without this

. splendid work.

P

A Splendid Number for April.

The next number of our paper, April, will be one of
unusual excellence. One of the colored plates will pre-
sent a perspective view of a dwelling of small cost, built
especially with a view to alteration and enlargement
at a future time, should the owner so desire. The ar-
rangement of doors, windows, and floor plans is such
as to coincide with the plans of the new enlargement
whenever made. Full working drawings, a sheet of
details, estimates and specifications will be given. In
a following number we shall give a colored plate, show-
ing the appearance of the same dwelling after its en-
largement and improvement, with working drawings,
estimates, ete.

We shall also present in our next number a series of
beautiful illustrations of ornamental plaster work,
showing how the interior apartments of dwellings may
be greatly improved in appearanceat a very small cost.
These illustrations will be accompanied by practical
directions for executing the work, and will be invalu-
able to builders and plasterers, as well as to architects
and owners. Inaddition tothe foregoing, many beauti-
ful plates, plans, and engravings of dwellings and build-
ings of all kinds will be presented, of rare interest and
value.

We believe thereis no other building paper at pre-
sent published in which so many plans, details, and
_specifications are regularly presented as the SCIENTIFIC
AMERICAN. Hundredsof dwellings have already been
erected on the various plans we have issued during the
past year, and many others are in process of construc-
tion. Architects, builders, householders, and all who
contemplate building of any kind should possess this
work. It is full of useful information, and its illustra-
tions have a permanent value for suggestion and refer-
ence.

—— ., r—

A Notable Copper Roof,

The State of Texas, which is about completing its
new capitol, will cover it with copper, using about 800
squares.

The Cincinnati Corrugating Co., of Cincinnati, Ohio,
has the contract for this copper roof, which will be,
perhaps, the largest amount on a single building in the
United States.

A PROPER, safe working load for wire ropes is as fol-
lows: One-half inch in diameter, 1,000 pounds; five-
eighths rope, 1,500 pounds; three-fourths rope, 3,500
pounds; one inch rope 6,000 pounds. This isfor nine-
teen wires to the strand, hemp centers.
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X Suburban Dwelling. s
Cost, $2,800. 1
Chatles G. Jones, Rréhitect,

[For description see page 59.]
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STARRETT’S PATENT COMBINATION SQUARE.

‘With the adjustable scale this forms one of the most
convenient and useful tools devised for the use of car-
penters and mechanics. One is a complete substitute
for a whole set of common try squares, and is one of
the best gauges for transferring exact measurement or
laying out work. It is also convenient for a depth
gauge or to square in a mortise. For a miter it is per
fect, while with the auxiliary center-head it forms a
centering square, both inside and outside, which isun-
equaled for convenience and accuracy. L. S. Starrett,

.e|4||{¢‘\jj||||-1‘2|‘.111‘H"‘“5[A
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of Athol, Mass., is the manufacturer, and will be
pleased to send his catalogue and price list of fine tocls
for carpenters and machinists on application.

WOMEN OUT OF DOORS.

It is thirty years and more since Thomas Wentworth
Higginson wrote his famous essay on ‘“ Saints and their
Bodies.” It struck a new note. Before that time,
the intellect and the soul had been cultivated. Learn-
ing, philanthropy, and religion were of consequence.
To cultivate the body might be well enough for pugi-
lists and circus riders, but was unworthy the serious
thought of refined men and women.

Colonel Higginson’s essay is to-day the keynote of a
grand chorus in which men and women throughout
the civilized world unite with ever-growing enthusiasm.
Health is now the fashion. To cultivate the body is
counted as essential to the best development as to fill
the mind with learning. Every college has its gym-
nasium, every girls’ school its regular system of exer-
cise. Colonel Higginson is himself the president of the
greatest 'cycle club in America, and in Boston a noble
building for a ladies’ gymnasium has just been dedicat-
ed under the auspices of the best society.

During the past five years a great advance has been
made by the women of this country in the direction of
physical culture. It is no longer counted unwomanly
to use the same care in promoting health and vigor by
intelligent exercise that one would use in developing
literary taste or artistic skill by appropriate culture.
The effect of this change is already seen in the growing
strength of young women and their satisfaction in the
ability to do things that would have crushed the belle
of twenty years ago. Lawn tennis, rowing, horseback
riding, tricycling, walking, and regular gymnastic
training are in varying degrees popular among the
women of to-day. They are found to be not only
delightful in themselves, but of direct value in promot-
ing health, strength, beauty, and happiness.

Among these, the tricycle is already recognized as the
mostuseful and enjoyable means of bringing women in-
to the open air and into contact with the attractions of
nature. It is safe tosay that five years ago there were
not a score of lady ’cyclers in this country. Even in
Europe there were few. To-day they are numbered by
thousands, and hundreds of refined and cultured ladies
are joining the ranks of riders every season.

The invention of the tricycle, and its rapid advance
to the present state of mechanical perfection, is, I am
firmly persuaded, the greatest boon to American
women that the century has brought. Coming simul-

taneously with the conviction that ‘ bodily exercise,

profiteth” much for womanking, it provides a way to
take that exercise which is at once fascinating, grace-
ful, invigorating, and healthful.

The tricycle isin the first place an economical vehicle,
Its original cost is about the same as that of a very
ordinary horse ; but once bought and paid for, its ex-
pense of operation and keeping in order is almost no-
thing. Its diet is oil, its shoeing needs to be done say
once in every twenty thousand miles, its repairs—if
the machine is a good one—are trifling, and its daily
care is not so great as that of a pet poodle. The ma-
chine may be kept in a front hall, a cellar, or a barn.
It is always ready, by night or day. A chain and pad-
lock will securely fasten it at the house of a friend, the
market, or the church.

In the second place, it is mechanically adapted to
afford the best possible exercise at the smallest ex-
penditure of fatigue and nervous energy. The lady
who mounts a tricycle with pedals and handles proper-
ly adjusted will be nearly erect on the pedals. and will
use feet and legs very much as in rapid walking. At
the same time the shoulders are thrown back, the lungs
expanded, and through the action of the arms and the
muscles of the back, the whole system receives con-
stant but not exhausting exercise. The deep breath-

' ing that is a necessity for the tricycler is of great value

to women in developing the strength of theirlungs
and the faculty of continued exertion. The whole
body is more thoroughly exercised in riding a tricycle
than in any form of exercise which I have ever tried,
and yet so perfectly adapted to human needs is it that
the fatigueof a ten mile ride is less than one would ex-
perience in walking a tenth of the distance.

There is a fragile woman in a neighboring city, who
could not bear a carriage drive of half an hour without
being prostrated with weariness. Her husband rode
home one day a tricycle, in the faint hope that it might
be of use to her. She rode a mile at the first trial, and
came home refreshed. The machine was purchased,
and I have known her to ride a dozen miles in a hot
July day, with pleasure and advantage, when a walk
of forty rods would formerly have exhausted her
strength. She has been riding now for two seasons, is
greatly benefited by it, and is making extensive plans
for using a tandem tricycle with her husband, next
summer.

The tricyle is unique, as far as I am aware, in that it “
affords the most thorough and pervasive exercise of all | |

parts of the body, at the same time that the mind is so
fully occupied with the care of managing the machine
and enjoying the feast which nature spreads on every
side, that one is conscious only of the pleasure, and gets
the exercise as it were gratuitously. A ride over a pleas-
ant country road in the early morning hours of a June
day is an experience of rare delight. Witha congenial
companion the enjoyment is doubled. The fragrance of
the woods and fields, the music of the birds, the exhilar-
ating sense of rapid motion through the soft air, the free
bodily movements, in which the tricycle seems only an
added physical faculty, all go to make up an experience
that, having once enjoyed, one is eager for a thousand
times again.

The practicality of the tricycle as a wvehicle for
the daily use of women is undoubted. There is
scarcely a large town in the land where there are not
some ladies who use the tricycle as others do their
horse and carriage. It is alwaysready at the door for
an errand to the market, a call on a friend, a spin for
pleasure, or a journey to the next town. And where is
the horse that, driven by his mistress, can be counted
on for a uniform speed of eight miles an hour, with
possibilities of ten or twelve on fine roads? The absolute
independence which the woman with a tricycle has
of mankind in every form, from the stable boy to her
husband, is peculiarly gratifying to those who have al-
ways been compelled to wait the pleasure or conveni-

ence of the sterner sex.
The last two years has greatly devel-
oped the tandem tricycle in this coun-
try. which until that time was almost

LADY'S AND GENTLEMAN'S TANDEM,
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wholly used in England and on the Continent.
Very good machines are now made on this side of the
water, and their use is rapidly increasing here. The
special advantage of the tandem is that it affords
pleasant conveyance for a gentleman and lady, or two
gentlemen, giving each equal use of the strength of
both in propelling the machine. A husband whose wife
is fragile-and delicate may ride with her on a tandem,
using his own superior strength to supplement her
weakness in imparting an enjoyable rate of speed,
which would be impossible for her on a single machine.
The tandem is a social vehicle, and for touring is used
with great pleasure and advantage. An easy rate of
speed for a well made tandem tricycle is eight miles an
hour, and it is not uncommon for a gentleman and his
wife who live near my home to take an evening spin of
two or three hours at the rate of twelve miles an hour.
The touring in Italy and England of Mr. and Mrs.
Joseph Pennell, on a tandem tricycle, has borne fruit
in two of the most delightfully written and illustrated
books of travel which have lately been published.

I haveavoided in this brief paper giving figures,
dates, and statistics concerning the use of the tricycle
by women. They are accessible by every one who cares
to know exactly what has been done. Any ’cycle maker
or dealer will gladly supply such information on appli-
cation. Ihaveonly amplified and illustrated the un-
doubted facts of the wonderful growth of the belief in
physical culture among American women, and thke
unique adaptation of the tricycle, in its single or double
form, for the promotion of that end in a manner at once
pleasant, practical, and popular.—William B. How-
land.

PUw S

STANLEY’S ADJUSTABLE CLAPBOARD MARKER.

A very considerable part of an ordinary carpenter’s
work, is the laying of clapboards or siding. A difficult
feature in this work has been
the fitting of clapboards closely
where they end, at the corner
board or at window casings. The
usual methods employed by
workmen for marking and saw-
ing off the boards, by use of a
try-square and scrach-awl, or by
aid of a clapboard-hook and
scratch-awl, have demanded
about one more hand than the
average man has been supplied
with by nature.

We illustrate on this page a
tool which can be used with one
bhand, while the other is em-
ployed in holding a clapboard in
position. The sharp edge of the
teeth on the marking blade are
just parallel with the outer edges of the legs when
placed against the corner-board; and by moving the
tool half an inch, it will mark a full line across the
clapboard, exactly over and conformed to the 2dge
of the corner-board or casing. There is then no diffi-
culty in sawing for a perfectly close joint. The Stanley
Rlue and Level Company, of New Britain, Conn., are
just now supplying hardware dealers with this excel-
lent tool.

——— e O
Impermeable Boxes.

Excellent water, air, and grease proof boxes can be
easily made by immersing either paper, willow, or
turned wood boxes in hot melted hard paraffin. Such
bozxes are very handy and useful for sending out oint-
wents, pastes, pills, or anything of a hygroscopic or
deliquescent character. They can be hermetically

sealed by placing the lid on the box while warm. Mr.
A W. Gerrard, F.C.8., of University College Hospital,
who communicates this note to the Chemist and
Druggist, sends a specimen impermeable box. The
appearance of the wood is little altered by the paraffin
coating, and the box is perfectly water tight.
of high melting point should be used.

Paraffin

THE LADY'S

TRICYCLE.
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NEW METAL SHINGLES,
One of the most simple and effective means of add-
ing to the appearance of those buildings in which the
roof forms a conspicuous feature is to cover it in with

e
Fig. 1

a material shaped to form some description of orna-
ment. With this object are shingles and slates, hav-
ing rounded or semi-octagonal ends, used to add to the
effect.

The Thorn Shingle and Ornament Company, of 1201
Callowhill Street, Philadelphia, Pa., are the manufac-
turers of a variety of different shingles formed of sheet

H _H
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Fig. 2.
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metal, which are very useful in giving a decidedly
good appearance to the roof upon which they may be
placed. One variety we show in the plate at Fig. 1,
which indicates the manner in which they are laid up-
on the roof, and the general appearance they present.
They are not inappropriately termed ‘‘ The Horseshoe
Spring Lock Shingle,” from the shape of the figure
embossed upon them and the description of the lock
joint between adjacent shingles.

In all kinds of sheet metal shingles, the import-
ance of the side joints being formed in such a manner
as to entirely keep out the weather is great. As they
are not laid doubly overlapping, as are slates and the
ordinary wooden shingles, any admittance of water
through the joints means a probable penetration into
the building.

The diagram shown in Fig. 2 indicates the manner
in which this is effected by the spring lock. At A is
formed a double groove, and, in addition, the edge of
the sheet is turned over nearly upon itself, forming a
spring edge pressing in an upward direction well
against the other edge of the shingle, which enters the
before mentioned double groove. This system is found

TOP RETURN FLUE HEATING AND VENTILATING FURNACE.

very effective in producing a water tight joint, and,
at the same time, it is so simple that the shingles may
be most expeditiously laid.

Among the other designs of shingles turned out by
the same company are those having hexagonal,
lozenge shapes, and other forms embossed upon them.
They are made in various sizes, are supplied either
painted or unpainted as may be required, and are
usually shipped in boxes containing sufficient to cover
one square.

sure proper elevation for warm air pipes; and during
the spring and fall months, when very little heat is re-
quired, it can be easily obtained at a very moderate
expense with this heater.

&
——¢

JOINT FOR WOODWORK.
The Tagg system of jointing woodwork consists
essentially in soaking a long strip of canvas, or similar
fibrous material, and lengths of spun cotton yarn, in a

. | particularkind of vegetable gum, to form the material of

Fig. 1.

TAGG'S JOINTS FOR WOODWORK.

By writing to the Thorn Company, those of our
readers who are interested may obtain a useful cata-
logue illustrating the various designs.

—_—
FURNACE HEATING FOR HOUSES.

The Fuller & Warren Company, of Troy, N. Y., with
stores at New York, Chicago, and Cleveland, Ohio, has
long held a leading position among manufacturers of
stoves and heaters. In fact, the business of which this
firm is the direct successor was founded more than
balf a century ago, and its managers have, for the
long period since that time, been continuously in the
front rank in introducing the improvements which
have been steadily brought forward by inventors and
experimenters for the advancement of this industry.

Among the specialties made by this firm that are
particularly worth noting by house builders and archi-
tects are their top return flue heating and ventilating
furnaces, constructed upon thoroughly scientific prin-
ciples, and embodying the results of their long ex-
perience. The manufacturing facilities of the firm are
such that excellence of workmanship has long been a
distinguishing characteristic of their goods, a feature
which is well exemplified in these furnaces, and which
not only insures their durability, but is, in connection
with their correct design, promotive of exceptional
economy in their consumption of fuel. One of these
furnaces is illustrated in the accompanying engraving.
1t is claimed to be absolutely gas tight, and to have
fewer joints than any cast iron heater made, giving a
complete control of the fire and a perfect combustion
of the gases. In making the various parts of this fur-
nace, the expansion and contraction of the metal at
various degrees of heat have been so care-
fully calculated that the fire has thesame
effect over all parts, whether at a high or
low temperature, and all exposed joints
are protected by packing with a cement
of their own manufacture, which becomes,
after a time, a part of the iron itself.

This furnace is self-cleaning, care hav-
ing been taken that there shall be no
angles to accumulate ashes or soot, and
the grate is made with a slide center, by
which it can be thoroughly cleaned with-
out opening the door. The dust flue con-
nects directly with the exit pipe, and has
an automadtic slide thatacts in connection
with the anti-clinker door, which, when
open, draws the dust-flue slide, and closes
it again when the door is shut. Direct
draught can be had when desired. The
ash pit is of unusual capacity, and the
fiues are so arranged that all parts of the
furnace in contact with the fire are heated
thoroughly and alike, and the products of
combustion as entirely utilized before
paseing to the exit flue. There is a damper
in the ash-pit door, insuring complete
control of the fire; the admission of air
under the fire and through perforations in
the feed door, the openings in the grate,
and the size and shape of the combustion
chamber, fire-pot, radiator, and flues
being all carefully graduated to insure
perfect combustion, and in accordance
with a knowledge of the laws governing
the principles of heating by warm air.
Careful attention has been given to the
height of the furnace, to accommodate
cellars with low ceilings, and also to in-
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the joint. The strips arefolded up into as many plies as
may be necesssary, according to the depth of the joint,
then applied to one edge and held there while the other
plank is pushed up and nailed down.

Figs. 1 and 2 show the various members of a deck
joint, respectively before and after the joint is made.
One plank has a plain edge, the opposite plank has a
longitudinal cavity and a closing bead, c. The plies
of canvas, ¢, have been previously saturated, and
receive in their bight a saturated core, @. One two-ply
lengtb of canvas, @, completes the material of the joint.
No special devices are required for closing up the
planks; they are laid in the ordinary way. For thin
decks the core, a, is dispensed with, and both plank
edges are plain, there being the same number of layers
of canvas for the whole depth of the joint.

Fig. 8 illustrates another type of joint, the bulk of
the jointing material being saturated cores instead of
strips. This type of joint is peculiarly well adapted
for remaking old seams without disturbing the planks.
No calkingis required, and no calking tool is used.
Consequently the edges of the timbers are not injured,
but are left as sharp as when they came from the
planer. The cores of Fig. 3 are rolled into the trough
between the two planks by means of a roller with a
serrated edge.

There is no exudation of the gum upward. The clos-
ing strip, ¢, prevents any droppings, and the lines of the
jointing are scarcely perceptible.

The material of the Tagg joint, says Engineering,
gives and takes with the shrinking and swelling of the
planks through the whole depth of the joint, without
separating from the edges, for the canvas strip adheres
to the plank edge so closely after the gum has dried
that it will resist a straight pull of 41b. per square inch.

This joint basbeen tried on the decks of the steamship
Glengarry for the double trip to China and home again,
via the Suez Canal, and stood the severe test of the
intense heat of the Red Sea thoroughly well. Samples
from the Glengarry can be seen at Lloyd’s, 2 White
Lion Court, Cornhill, E. C.

This invention is applicable to many other purposes
besides decks and other parts of ships, and can be used
with advantage in many forms of constructional work.
The process of manufacture can be seen at the inven-
tor’s, Island Boat Building Works, East Molesey.

—_— eere—
EASY METHOD OF MAKING AN ELLIFPSE.

At the point. A, let two straight lines, B C and D E,

cross each other at right angles. From the center, A,

draw a circle, FGHI; and from F and G draw two
other circles of the same circumference as F G H 1.

From the points H and I draw four straight lines
through the points F and G to the points J, K, L, and
M. Then from the centers, H and I, draw the arcs,
JDLand KEM.

An ellipse of any size may be produced by making
the diameter of the first circle half the length of the
desired ellipse.—H. C. Crew, English Mechanic.
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SUBURBAN DWELLINGS IN ITALY.

We give from Architektonische Rundschau a group
of suburban dwellings erected near Turin, Italy. They
are from the designs of L. Neher, architect, Frankfort
These buildings are quite attractive in appearance
and the grounds are tastefully laid out.

Algaborilla,

Husks known under the name of algaborilla con-
tain a tannin-like substance, which can be used for
dyeing yellow. The trees from which these husks
are obtained are the Prosopis pallida and the Pro-
sopis algarobo, which occur in the mountainous dis-
tricts of South America. The seeds form about one-
fifth of the weight of the husk, but contain no tan-
nin. The husks contain about 27 to 29 per cent of
the tannin. The coloring matter yields yellow pre-
cipitates, with salts of tin, antilony, lead, or alumina ;
the tin compound is the brightest. For dyeing yarn,
the latter is mordanted with tin, as usual, and placed
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non-conductibility, incombustibility, and dnrability
will, in the eund, prove the cheapest, even if the first
cost be comparatively high.”

Examined by this somewhat severe standard, the
pipe coverings of the Magnesia Sectional Covering Co.
appear to rank high in degree of excellency. The
nature of the material is well calculated to resist the
action of heat and to prevent radiation. It remains
unaffected by any heat below 2,000° F., and is very
light and durable, averaging 134 1b. to the lineal foot
for a 2 in. pipe. An even more important advantage
of this covering is that, unlike many others, it does
not. to the smallest extent, affect or destroy the pipes.

The coverings are made in the form of hollow eylin-
ders, divided into two longitudinally, and jacketed
with canvas or other suitable material. They are
secured to the pipes by metallic bands, which ac-
company each section

Full information concerning these coverings will be
given, on request, by the manufacturers, the Mag-

the conductors should be well connected with all im-
portant metallic masses inside. The case applies not
onfy to iron in roofs, partitions, or staircases, put also
to gas and water pipes, heating apparatus, and similar
metallic fittings. It is laid down also that where there
are many lightning conductors attached to a building,
the nearest of them should be placed in connection
with the metallic masses in question. It is understood
on the part of the committee that the lightning con-
ductors themselves are always properly ‘* grounded,”
by being put in perfect connection with the earth by
means of a well which is never dry.

This general method of increasing thefactor of safety
in buildings, in case of lightning stroke, has been ad-
vocated in the SCIENTIFIC AMERICAN for the past
twenty-five years, and we believe was first publicly
suggested in these columns. We have repeatedly

shown how faulty, if not useless, is the ordinary light-
ning rod system, where the lower end of the rod is
simply stuck a foot or two into the dry ground ; and we
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in the dye bath, which contains water heated to
boiling and about 7 to 10 per cent of algaborilla. After
working the yarn in the bath for some time, the bath
is left to cool, and the yarn afterward washed and
dried. The color is not as brilliant as that obtained
with fustic, but more of a straw color- it is, how-
ever, prelty fast, and resists weak acids; alkalies
change the color into brown. With iron mordants,
good grayish black shades can be produced, and 6 to
7 per cent of the husks will be sufficient for the bath.
Wool can also be dyed with algaborilla.

Steam Pipe Coverings,

The necessity of covering steam and heat conveying
pipes with a non-conductor, both on the score of econo-
my and in preventing the damage of fire, is now gen-
erally understood.

It is a fact, however, as Professor Gibson, in his re-
port to the Western Manufacturers’ Insurance Asso-
ciation, remarks, that ‘‘ No combination. however sue-
cessfully prepared will prove a perfect preventive
against loss of heat by radiation; but the covering
which possesses in the greatest degree the qualities of
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GROUP OF ITALIAN DWELLINGS.

nesia Sectional Covering Co., No. 9 North Fifth Street,
Philadelphia, Pa.
—_— et —
Protection of Buildings frem Lightning.

The French Minister of Public Instruction recently
submitted to the Academie des Sciences an iinportant
question concerning the fitting of lightning conductors
for public schools and other large buildings. It ap-
pears that a departmental commission represented to
the minister that it was necestary in a particular case
to connect all the iron stairs and other internal metal
work of a school building to the lightning conductors,
so as to prevent the danger of lightning leaving the
outside conductors and striking through walls or roofs
at theinsulated metal inside. The minister logically
concluded that if this was done for one building, it
should be done for all similarly circumstanced ; and as
this action would involve the expenditure of a consider-
able sum, he asked the opinion of the Academy upon
the point.

The committee to whom the question was referred
have reported to the effect that it is indispensable for

the perfect protection of buildings from lightning that
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have urged, first,that the rod must have a thorough and
extensive conducting surface in contact with the earth;
second, that all metallic fittings both within and with-
out thebuilding should be connected with therods, or
with special rods leading to the ground terminals.
Where there are underground etallic pipes, such as
water, gas, or drains, the rods should be connected with
them. If thereare no such metallic pipes or masses,
then long trenches leading away from the building
should be dug, deep enough to reacb moist ground,
pulverized coal should be placed in the bottomn of the
trenches, and the lower end of the rod extended for a
considerable distance in the trench in contact with the
coal, which is itself a conductor.

—-

A sasH holder has been patented by Mr. James P.
Hendrick, of Flemingsburg, Ky. The catch bar of the
holder consists of a lower portion to be secured within
the outer sash groove of the window frame. and an
upper part which has an outward top or head plate.
with various other novel features, making a device
which can be readily applied, and will hold the sashes
open at either the top or bottom, or at both places.
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A ONE THOUSAND DOLLAR COTTAGE.

The cost of erecting this house, according to ¢the
estimate of the author of the plan, Mr. G. Goldstone, of
Toronto, Canada, is only $497-835 ; and as the rooms are
of modest dimensions (though sufficient forthe needs
of a small family), and the ceilings of the first and
second stories respectively 84 and 8 feet.high, the
design can no doubt be carried out for that sum. With
some latitude in point of finish and quality of material
and work, however, it might easily cost $1,200, and we
should be inclined to place the estimate at that figure
for a thoroughly satisfactory job. This view of the
case is especially suggested by the fact that thegeneral
design of the house, as shown by the elevations, is of a
somewhat decorative character ; and to be in keeping
with its tasteful exterior, some liberty should be allow-
ed in the inside work beyond what mere necessity
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would require. If, however, absolute plainness in the
finish be adhered to, the house can be built for the

amount named by the author of the plan, and in some

parts of the United States for even less.

A suburban lot of 25 feet front is quite sufficient for
a house on this plan, and where lots are procurable for
$10 to $20 per front foot, an attractive home may thus
be made at a cost not exceeding $1,500 to $1,800.—Me-
chanical News.
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A DELAWARE COUNTRY RESIDENCE.

Residence for George D. Wetherill, Esq., Clear View
Farm, Delaware. Hazlehurst & Huckel, architects,
508 Walnut Street, Philadelphia.

This cottage is built about twenty-five miles from
Philadelphia. It stands on a slope of a hill command-
ing a view up the Delaware River and surrounding
country for twenty miles. Above the natural grade,
which has been but slightly changed, the foundation
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lis built of field stone, or bowlders, laid in random
courses pointed with dark cement mortar. The house
above the foundation is of wood, and the exterior is
entirely covered with shingles. On the first floor there
is a large hall running through the house, with a
square staircase at the end lighted by a large stained
glass window. The hall contains also an open fire-
place and wide doors entering a living room on the
left 14’ X 16', and dining room on the right 14' X 17,
each having a fireplace. From the hall the kitchen
is also reached, which is 12' 8" X 14', with a pantry be-
tween dining room and same, and a summer kitchen,
ete., in the rear. The second floor contains three large
chambers ; bath-room and servants’ quarters over
kitchen and pantry, ete. The main staircase stops on
second floor. The private staircase starting in kitchen

continues up to attic, which contains a bed room, tank
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matter that had been merely suspended or floating in
it; it may contain living animalsand plants, ranging
in size from visible worms down to the minutest
spores, and the vitality of these organisms may be
unaffected by freezing.
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Analyzed the Ashes.

Two barns said to be filled with unthrashed wheat
were recently burned in Germany. They were in-
sured, but it was impossible to collect, because the
claim was made that the contents of the barns were
simply straw. When the affair got into the courts,
chemical experts were called to analyze the ashes.
Wheat contains a large quantity of phosphoric acid,
almost ten times as much as does straw. Naturally,
in the burning of these barns, wood ashes, cement,
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A ONE THOUSAND DOLLAR COTTAGE.

room, and tower room. The roof is painted a light
brick or tile color, the shingles on sides a light yellow
buff, with a darker trim color for cornices and string
mouldings ; black sash The cost of the building is
about $4,000 complete.— Building.

-
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Impure Ice as a Cause of Disease.

The State Board of Health having been asked by
the Board of Health of Syracuse to examine into the
purity of ice taken from Onondaga Lake, from the
Erie Canal at Syracuse, and from Cazenovia Lake, has
not only made a careful investigation into the quality
of ice from those sources, but has also prepared a re-
port on the general question of the pathogenetic
powers of contaminated ice. The board comes to

S
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and other mineral substances were mixed with the
ashes submitted to the chemists, but none of these
admixtures contains phosphoric acid. The experts
found that of two samples placed in their hands, one
contained 102 per cent and the other 19 per cent of
the acid, thus proving conclusively that the farmers
were in the right, and the insurance companies, as
is generally the case, according to public sentiment, in
the wrong.— Fireman’s Herald.
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A SUBTERRANEAN water collecting dam has been
patented by Mr. David H. Valentine. of Brooklyn,
N.Y. The dam is combined with a conduit upon its
source side, the dam and conduit being built from a

these conclusions: Ice formed in impure water has:
caused sickness ; it may contain from eight to ten per  or hillside, and serving to interceptthe earth flow of
cent of the organic matter dissolved in the water, | spring water through gravelly soil to the ocean or any
and, in addition, a very large amount of the organic | watercourse.

central point or reservoir in a valley. up an elevation
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REMODELING A HOUSE.

It frequently happens in the experience of the archi-
tect that he is called upon to enlarge or remodel a
dwelling. Sometimes it is only required to add one or
more rooms, whilein other cases it is sought toimprove
the appearance of the exterior. Such problems often
severely tax his ingenuity, for it becomes difficult to
considerably improve the appearance of a building
while substantially maintaining its original outlines.

As illustrating what inay be done in this direction,
we present to our readers a set of drawings, showing
the ingenious and clever method of treatment adopted
by Architect Howard Hoppin in dealing with the resi-
dence of Mrs. R. M. Clark, at Pomfret, Conn. This
house before alteration presented the appearance of a
comfortable, plain, country dwelling, as represented in
the view in the upper right hand corner of our plate.
The imposing appearance of it as it now stands can be
seen from the large perspective view.

The alterations, although apparently so extensive,
were, in fact, few beyond the addition of towers, the
stone lining to some of the walls, and the new piazza.
Scarcely a feature of the original house has been re-
moved. It has simply been added to, and this in such
a manner as to throw but little weight upon the old
work.

‘Weshow a number of details of the construction,

!!I
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tower. All stone for building to be supplied by owner.
The contractor to dress and set same in best manner.
Build stone bases for piazza columns, as and where
shown, from 4 ft. below grade to base of wooden
columns, with batter all around, and corners dressed
off to round.

Chimmneys.—Build new chimneys in tower, of good
hard body brick from foundations to under side of
roofs or connections with piping as shown. To be
brought up through small tower to ceiling of third
story, each floor to be fitted to round 10 in. tile. pipe
with easy bends; from said bends run up lines of 10 in.
tile pipe with incline of roof, to and through copper
tower top.

Fireplaces.—Build three fireplaces in tower as
shown, of good hard body brjck, laid in red mortar.

Flues.—All tower flues to be 8 in. by 12 in., and
parged from top to bottom. All new chimneys where
not surrounded by stonework to be plastered on out-
side from top to bottom. In second story bed-room
over hall to corbel out and to build brick backing in
corner as shown, 5 ft. high from floor, with 6 in. tile
fromn face of same to flue, 4 ft. from floor.

Trimmer Arches.—To be buried under all tower fire-
places.

Hearths.—To be of hard body brick to all fireplaces
of tower.

evs Edition,

March. 1887.

by 6 in. ; plates, 4in. by 4 in. ; studs, 2 in. by 4 in. (16
in. on centers); studs at top of maih tower under
6 in. by 10 in. joists to be 4 in. by 6 in hard pine.

Ties.—Across main tower, 1}4 in. by 6 in. spruce.

Crossbridging.—To crossbridge ceiling joists of third
story tower room with 2 in. by 4 in. crossbridging in
three parallel lines, carefully spiked to joists. Cross-
bridge floor joists of tower in one line across same
in center with good spruce scantling.

Cutting and Jobbing.—Do all necessary cutting, fit-
ting, and jobbing for other workmen on the building,
and leave space of 2 in. around new chimneys. Stud
same, taking care not to drive nails into same.

Cover new roof sides and floors with good % in.
hemlock boarding.

Sheathing Paper.—Before laying upper floors and
putting on outside finish, cover boarding of floors and
sides with one thickness of sheathing paper overlap-
ping.

Tinning.—Cover roofs of front porch, flat part of
south dormer, and new roof over entry totower in
third story with first quality M. F. I. C. terne tin.
Also under sides of roof boarding and both sides of
rafters, next to tile flue piping on tower, up full
length in best manner.

Flashing.—With same tin on all new hips and ridges.
valleys, and chimneys, also over all exposed doors
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ALTERATIONS AND ADDITIONS TO A COUNTRY HOUSE AT POMFRET, CONN—HOWARD HOPPIN, ARCHITECT.

and give below a complete speciflcation of the work,

which cost about $7,000 to carry out. Mr. Hoppin’s

address is 33 Westminster Street, Providence, R. I.
MASON’S WORK.

Excavate and remove to place shown on lot all soil
for air space under tower, for trenches, for all new
walls, chimneys, piers, and foundations, as shown.
Trenches for tower and stone walls at L to be dug be-
low cellar bottom. Trenches for new porch and foun-
dations, outside of walls, to be dug 4 ft. below grade.

Footings.—Bed on solid bottom, good footing stones
under all walls, piers, and chimneys.

Foundation Walls.—To be of stone under all walls,
piers, and chimueys, laid inline mortar, pointed up on
outside.

Repairing 0ld Cella Walls.—Take down old cellar
walls where unsound or unsafe, and rebuild like other
walls. Jack up house where sagged, and finish all
securely. Point up old cellar walls where repaired, and
leave in good order like other old walls. New founda-
tion walls, outside, to run from footings to six inches
below grade. Upon said foundations, 6 in. below
grade, build stone walls of sizes, shapes, and dimen-
sions shown. Said walls to show a rough random
rock face, and to be carefully laid in lime mortar,
and pointed up with sunk joints of cement—half and
half mortar—at end of job. Stone walls of porch and
piazza columns to be dressed off with hammer to
curves as shown. Reset stone step at porch, with good
solid foundation under.

8ills.—Set all stone sills.

Lintel Arches.—Turn lintel arches over windows of

Lead Flashing.—Of 4 1b. lead on all chimneys where
coming through roofs.

Note.—Carpenter is to furr all stone walls and all
ceilings.

Lathing.—To lath walls and ceilings of whole of
tower, and other parts of house where required. All
laths to be of good spruce 4 feet long, and securely
nailed.

Plastering.—Plaster the whole of the above, and
patch up through whole of house all cracks and broken

places. First coat to be a good thick coat of hair
mortar. Finishing coat of lime, putty, and plaster of
Paris. All plaster to be slaked for a week before

using.

Outside Plastering.—Upon wire netting, supplied
and put on by carpenter, put a heavy coat of stucco
(half lime and half Portland cement) well pressed into
spaces of netting. Before this coat is set, press in
bottle ends, glass, pebbles, etc., as directed. Glass,
ete., will be furnished by owner.

CARPENTER'S WORK.

Timber.—To be of good, sound quality, of sizes as
follows : Tower floor joists, 2 in. by 9 in. (16 in. on
centers) ; porch floor joists, 2 in. by 9 in. (16 in. on cen-
ters) ; porch ceiling joists, 2 in. by 9 in. ; tower ceiling
joists, 2 in. by 10 in. and 6 in. by 10 in., as shown, al-
ternating, 6 in. by 10 in. joists to be of hard pine,
others to be of spruce; tower rafters, 2 in. by 10 in.
(24 in. on centers); small towers and dormer rafters,
2 in. by 6 in. (24 in. on centers); L roof rafters, 3 in.
by 9 in. 24 in. on centers); sills, 4 in. by 6 in.;
sill at top of main tower, 4 in. by 6 in.; posts, 4 in.
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and windows, over stool under third story tower win-
dows, and wherever else is necessary.

8Shingles.—Cover all new roofs and patch up old
roofs where necessary with shingles of same quality
as old shingles. Cover sides of building over clap-
boards with curves of first quality sawed cedar shingles
414 in. lap.

Clapboarding.—Repair old clapboards where neces-
sary, and leave in good order.

Furring.—Furr out all stone walls and all ceilings
where plastering is to be used with good % in. scantling.

Wire Netting.—Cover outside where outside plaster-
ing is to be used with heavy wire netting 3¢ in. mesh,

Iron Ties.—Put on iron ties to outside walls which
are to be faced with stone, 18 in. apart, both ways.

Gutters.—To frame a gutter around and in jet of
main tower, and to line same with first quality tin tied
to main roof with strap irons and tin to run 12 in. up
roof. Put up wooden gutters like old gutters of house
on new roofs to kitchen, with good pitch to outlets,
and line with first quality tin.

Conductor Head.— Put good conductor head to
tinned roof over entry to third story tower room at
front gable end, lined with tin. Look over old gutters
and leave all in good working order.

Conductors.—Of 3 in. tin to ground. One line at front
gable end, one line by stair-case bay window, and one
line at each end of kitchen.

Upper Floors.—Lay upper floors of first quality spruce
% in. thick, matched on floors of main tower and in
other parts of new addition. Lay first quality floor of
hard pine on porch and connection between porch and
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piazza as shown. All flooring to be carefully laid and
blind nailed.

Frames.—New window and door frames of good
white pine on all towers, stair-case hall (two stories),
front hall, side windows, and two south dormers,
frames and sash of kitchen L to be cut down as neces-
sary.

Sashes.—To be of sizes and shapes as shown, of first
quality white pine 13/ in. thick. Sash of eyebrow dor-
mer to be hung at side with good snap catches on each
sash. All other windows to be weighted in best
manner.

@lass.—Of first quality, like glass in rest of building.

Doors.—Of sizes and shapes given. Front doors to
be repaired and covered on outside with first quality
San Domingo mahogany % in. thick, perfectly plain,
without panels or mouldings. Inside .of front door
not to be changed. Coat closet doors and reception
room door to be of ash, like other doors opening into
front hall. All other new doors to be of first quality
white pine, like other doors of house.

Hardware.—To be like old hardware.

Finials.—Put up eight finials to roofs, and allow $50
for cost of same.

Dormers.—Take off north and south (front) dormers
entirely, and put south (front) dormer on new, and
change south dormer, as shown.

Piazza Jet.—Case in piazza jet as per details, with
friezes inside and out. Mouldings of same to join flush
with string course around house.

Copper Tower Top.—Make and putup atop to tower,
as shown, of first quality copper, with floor and ceiling
of copper. Floors to turn up over chimney flues, so as
to prevent leakage.
necessary irons, bolts, ete.

Outside Finish.—Of first quality white pine. Get
out and put on heavy mouldings around casings of
windows, ete., where at shingles, stone, or new work.
Burr out gable ends and around kitchen L, as shown,
with brackets, mouldings, and finish as shown.

Half Timbder Work.—At outside, plaster to be of %
in. stock over furring strips, and plaster. - Furr out at
third story of main tower and on small towers with
corbels and mouldings.

Piazza Columns.—To be cut off at new stonework,
and to be cased with grooved casings and with caps
and bases, as per details. Flat columns to be of 1}{ in.
stock, grooved, and with capitals and bases, as shown.

Balustrade.—Over front porch of 1}4 in. stock sawed
and chamfered out, and with half turned column on
outside. Turn moulded arch at front porch, with
carved brackets under. Octagonal basesover columns
on front poreh to be gottenout, with strong top to hold
vase of flowers, top to be covered with tin.

Steps.—Put on nosing to floor of front porch, and
piece out piazza with curve and with nosing and base
like other parts of piazza. Replace steps to kitchen
door in best manner. All woodwork inside of baysand
landings of first quality ash.

Sheathing.—Sheathe the overheads of front porch and
under overhang of south dormer window with % in.
matched and beaded white pine sheathing with bed
mould.

Blind Window.—Frame in blind window in main
tower with frame and outside blinds like other
windows,

Outside Blinds.—To all new windows, except land-
ing windows and eyebrow dormer, to be like other
blinds. Blinds to windows with stone jambs to have
long arm hinges, so as to swing back clear from saine.

Inside Finish.—All inside finish for house to be of
material and like other parts of finish; that in first
story front hall of first quality ash.

Closets.—To have 12 double wardrobe hooks.

Picture Mouldings.—Put on 14 in. picture moulding
to second and third stories of tower 14 in. below ceil-
ing, and 3 in. picture moulding and cap.on walls of
reception room at ceiling.

Tank.—Build and set a tank in roof of tower of 114
in. matched white pine. Same to have four hoops of
strapiron1in. x i in.

Scuttle.—Build and put up a scuttle in roof of main
tower at tank, with cover hung on heavy strap iron
hinges. All to be carefully flashed and arranged with
ladderon outside, so as easily to get at same.

PAINTER’S WORK.

Outside.—Paint all roofs of house with first quality,
leaving the whole at end of job clear and even. Give
all shingles (except on roofs) one coat of Cabot’s creo-
sote stain, of shade selected by architect. Give all
clapboards, conductors, gutters, blinds, metal,"and out-
side finish two coats of first quality paint, in such
colors as the architect may select. Give ceiling of
porch and overhang of south dormer one coat of
shellac. Give porchand piazza floors one coat of raw
linseed oil.

Inside.—Give all ash (and mahogany on front door)
one coat of good filler. All ash an extra coat of shellac.
Rub down mahogany of front door with pumice stone
and oil, and leave same in fine dead finish. Paint
woodwork of tower rooms with two coats of first
quality paint, in such colors and shades as the archi-
tect may select. Owner to do all extra painting inside.

To be attached to roof, with all-
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A MANSARD ROOF DWELLING.

The principal floor of this design is elevated three
feet above the surface of the ground, and is approached
by the front steps leading to the platform. The height
of the first floor is eleven feet, the second ten feet, and
the cellar six feet six inches in the clear. The porch is
so constructed that it can be put on either the front or
side of the house, as it may suit the owner. The
rooms, eight in number, areairyand of convenientsize.
The kitchen has a range, sink, and boiler, and a large
closet, to be used as a pantry. The windows leading
out to the porch will run to the floor, with heads run-
ning into the walls. In the attic the chambersare 10
ft. by 10 ft., 13 ft. by 14 ft., 12 ft. by 13 ft., 10 ft. by 1034
ft., and a hall 6 ft. wide, with large closets and cup-
boards for each chamber. The building is so con-
structed that an addition can be made to the rear any
time by using the present kitchen as a diningroom
and building a new kitchen. These plans will prove
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suggestive to those contemplating the buildingof a
new house, even if radical changes are made in the ac-
companying designs.—American Cultivator.
—_— —wtr—
SWING BICYCLE,

The bicycle shown in the accompanying engraving is
the invention of Mr. Nathaniel Brown, of Emporia,
Kans. The wheels are secured to the outer ends of two
hollow axles or shafts, which are mounted upon a central
shaft, and are formed with ratchet wheels and friction
disks. The seat is suspended by means of arms con-
nected to centrally slotted straps passing over the axles ;
the ratchet wheels pass through the slots in the straps,
and are engaged by spring pawls secured to the forward
upper ends of the arms. In connection with each of
the two other ratchet wheels is arranged a block, held
to the hollow shaft by straps, and provided with a
spring pawl engaging with the teeth of the ratchet.
Pivoted in recesses in the lower ends of the blocks are
lever arms, formed with inwardly extending fingers, ar-
ranged so that when the arms are swung toward each
other upon their pivots, the fingers will be brought to
bear against the faces of the friction disks.

The pulling of the levers downward starts the main
wheels forward, and at the same time swings the seat
forward, thus moving the pawls carried by the arms
supporting the seat backward, and bringing them
into engagement with teeth upon their ratchets, not
so far advanced as were the teeth with which they
were primarily engaged. As the levers are moved for-
ward, the swing of the seat toward its normal position
will act to advance the bicycle, and by so reciprocat-
ing the levers it will be seen that a pendulum motion
will be imparted to the seat, which will, when once

© 1887 SCIENTIFIC AMERICAN, INC.
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started, propel the machine for some time. When it is
desired to turn the machine, say to the left, extra force
is exerted upon the right hand lever, which will tend
to drive the right hand wheel forward faster than the
other; or the motion of the left hand wheel may be
checked by moving the left hand lever so that its
finger will bear against the friction disk. To stop
the machine, both brakes are applied by moving the
levers toward each other. The rider may stop at any

BROWN’S SWING BICYCLE.

desired point, when ascending a grade, and rest at
ease, since any tendency of the machine to run back-
ward would be counteracted by the weight of the seat.

P O ——
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IMPROVED LEAD PIPE REEL,

Lead pipe is usually put up on reels which do not
have an inclosing case, the heads of the reels being con-
nected by slots, which nust be knocked off before the
pipe can be unreeled and disposed to customers; and
before the reel can be turned, it is necessary to elevate
it upon a bar passed through its hollow shaft or body.
Like trouble also attends the putting up of the pipe on
thereel. These difficulties are obviated in the inven-
tion here illustrated, which has been patented by Mr.
Fred. Eitapenc, of Oneonta, N. Y. The outer reel case
is of circular form, and is made up of opposite heads
connected by elats. Within the case is arranged the
reel proper, which is provided with two heads, suitably
connected together and mounted upon a shaft having
bearings in the heads of the case.

One end of the shaft projects sufficiently far to re-
ceive a crank handle, by means of which the reel may
be turned. By this construction there will be no ne-

EITAPENC'S IMPROVED LEAD PIPE REEL.

cessity of raising the reel from the ground either to coil
the pipe upon it or to remove it, while the slats need
not be removed, as the pipe can be passed between any
two of them. The reel is thus rendered more durable
by not having to knock off the slats to pay out the
pipe, and the whole is so fitted that it may be readily
taken apart when required.

Lime Cartridges.

The cartridges have been found most valuable for
work in many kinds of stone, including granite, Port-
land stone, sandstone, etc., as well as masonry of stone
or brickwork. A block of granite weighing about four
tons, and embedded on two sides and at the bottom in
strong cement, was recently moved easily by two
shots. In experiments for the Admiralty at Portland,
three shots of lime cartridges got thirty tons of stone
in large merchantable pieces. The cartridges were
used with great success for upward of twelve months
in the formation of the Copenhagen Tunnel, North
London, and they are now in use for removing the

sandstone in the excavations of the Mersey Tunnel
Railway Company, at Liverpool.
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FRINK’S PATENT REFLECTOR.

The various reflectors manufactured by I. P. Frink,
of 561 Pearl St., New York City, under his patents are
now used to a considerable extent throughout the
country. They are formed in various shapes, patterns,
and sizes for numberless purposes, from a highly
polished silver plate which iscorrugated on the surface.
The effect is to refiect the light in a manner free from
an objectionable glare, and to well diffuse it through-
out a room.

One of the purposes for which the plate is found
eminently useful is for application to the outside of a
window which, owing to the construction of the build-
ing or from local causes, admits but little light. The
reflector is formed in an attractive frame, and being
placed at a proper angle, reflects the daylight into a

Spubas

FRINK'S PATENT REFLECTOR.

room. The advantage in saving gas and preventing
injury to the eyesight is very great, and it is astonish-
ing how much light may be obtained by these means.

Then the reflectors have been made in an immense
variety of kinds for different uses, such as for lamps,
gas, oil, and electricity; in fact, from the smallest reflec-
tor, costing only a few cents, for a kerosene lamp, up to
the magnificent chandeliers used in the principal of
our theaters, this reflector has been employed with ex-
cellent results. The annexed engraving shows its ap-
plication to a gas chandelier.

An illustrated catalogue giving full particulars of the
material, prices, ete., will be forwarded on request.

O
PENBERTHY INJECTOR.

At last a mechanical combination and device has been
produced, and a man's labor and study crowned with
success, in the production, for the convenience of
engineers, of a simple and compact device known as
the Penberthy injector or boiler feeder.

Its mechanical construction is very simple, but per-
fect. All its parts are movable and convenient of access
(not being screwed in), its working so complete thatan
inexperienced person can operate it with success and
perfectness. Its adaptability to all classes of boilers,
such as stationary, portable, traction, marine, and
locomotive, and its working on each, makes it very de-
sirable, and recommends it to all classes of engineers.
The automatic working of this injector is of very great
advantage, as by this mechanical construction it works
under all conditions of shakes, jars, and concussions. In
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PENBERTHY INJECTOR.

case of a break, or the suction is to be removed and then
returned. it picks up or begins working without any
aid, assistance, or attention from the engineer, thereby
relieving of much care and annoyance. Its conveni-
ence of access is of very greatconsideration and import-
ance, owing to the advantage of cleaning and examin-
ing its interior parts.

The working partsof this injector are stationary in
their work, thereby causing comparatively no wear in
its mechanical parts. The inventor seems to have
combined common sense with mechanical science, by
leaving out all complications, and combining in the

injector every convenience of operating, getting at,
and putting it on the boiler.

The body is of a single cylinder or barrel, with two
jets inside, ¢‘ steam and combining,” and governed by
an automatic swinging overflow. The injector is oper-
ated by the opening or closing of the globe valves. It
is connected to the boiler and pipes with uniform and
interchangeable square centered unions, and can be
put on or taken off very quickly without any annoy-
ance or injury, and the only tool required being an
ordinary wrench.

Another great point gained in this injector is its
greatrange of working capacity. It will lift water twen-
ty-five feet perpendicular, or take it a hydraulic pressure
and force it into the boiler at a temperature of from
140° to 180° Fah. It will work under a steam pressure
of from 20 to 140 1b. It will also lift and force water
at a very warm temperature (say 120° Fah.) in tank
or well, and under all circumstances and at all points
it works automatically. The inventor and manufac-
turers of the Penberthy injector have great confidence
in its working qualities, and to satisfy engineers of its
merits and perfectnessof work, solicit a trial. From ob-

The kitchen is provided with dresser, range, and
sink, and the laundry has stationary tubs. A small
sink is placed in pantry connecting dining room and
kitchen. From this pantry access is had to the cellar,
to which there is also an outside entrance. Bath room
is in second story, and contains bath tub, wash basin,
and water closet. Hot and cold water through house.

There are in all nine rooms, not including entrance
hall and bath room, and the spacious attic can be
arranged with one or two good rooms if desired. Cel-
lar extends under entire house. Exterior of house is
sheathed, and covered with narrow clapboards, except
front gable and a strip between first and second stories,
which, with the roofs, are shingled. Cellar walls are
of stone.

The estimated cost of this house is twenty-eight
hundred dollars.

The architect is Charles G. Jones, 280 Broadway,
New York.

—_——er—

DECORATIONS FOR A HALL.

We give a design for decorations for a hall and stair-
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HALL DECORATIONS FOR A COUNTRY DWELLING.—DESIGNED BY C. J. KRUMBEINE, ARGYLE PARK, ILL.

servation, a brilliant future is in store for this little
wonder of simplicity and compactness, which is a
model of mechanism in appearance and finish.

For prices, etc., address Jenkins Bros., 71 John 8t.,
New York, 13 So. 4th St., Philadelphia, and 105 Milk
St., Boston, agents for this injector.

—_— et ——

DESIGN FOR A SUBURBAN COTTAGE.

This dwelling is designed for a loeality where econ-
omy in width is desirable. Being in the main only
sixteen feet wide, with a small wing on either side, the
plan has been developed so that the accommodations
are not sacrificed to the peculiar requirements of the
situation. The staircase is so arranged as to be con-
veniently available from front and rear, and the parlor,
dining room, and entrance hall can be thrown together
for social occasions. The folding doors might be made
toslide if preferred. The kitchen is suffiziently sepa-
rated from the front portion of the house to exclude the
odors from cooking, and is also properly located for

efficient service in dining room and attendance at front
door.

© 1887 SCIENTIFIC AMERICAN, INC.

way, of moderate cost, for a country dwelling. Part of
the glass of the windows is painted and part treated
with beveled plate. The whole effect is rich and pleas-
ing. Designed by C. J. Krumbeine, Argyle Park, Ill.

->-&
>0

DWELLING AT DETROIT, MICH.

The perspective drawing and plan annexed represent
a brick and frame house lately completed on Farns-
worth Street, Detroit, Mich., from the designs and
under the superintendence of Mr. A. C. Varney, archi-
tect, of 50 Campau Building, Detroit.

The house, which is of an attractive deseription, was
built in a substantial manner, of good materials, at a
cost of $2,600.

©-t-O->-&
P-¢-0 &

A SAFETY attachment for elevator cars has been
patented by Mr. Charles R. Whittier, of Yonkers, N.Y.
It is to prevent the elevator car from falling in case
the hoisting rope should break, and consists of & special
arrangement of wedges and counterweight rope, in
[connection with the hoisting ropes.
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A FRAME SCHOOLHOUSE OF MODERATE COST.
SPECIFICATION
of the materials and labor required in the erection of a
new frame schoolhouse in district No. 7, Cranston, R. 1.
Wmn. R. Walker & Son, architects, 27 Custom House
Street, Providence, R. L

MASON’S WORK.

Excavations.—Excavate for the cellar 514 feet below
the finished grade around the building, leaving all
the earth excavated and not required for back filling
against cellar walls in the low part of lot near the two
rear corners.

Cellar Walls.—Build cellar walls about 5feethigh
by 1 foot 6 incbes thick, fromgood building stone laid
up dry ; wall on a straight, true, plumb line, and level
off same for starting the underpinning.

Cellar Steps.—Furnish materials and build cellar
steps from 3 inch x 12 inch North River bluestone set
in brick laid in sand and cement mortar, and the sides
of cellar entrance faced up in stonework laid in cement
and sand mortar.

Window Sills.—Furnish pointed granite sills to all
cellar window openings.

Curbing —Amend opening for cellar steps, and under
the porches and steps furnish and la.,y down 8 inch x
12 inch North River bluestone flagging set in cement
and sand mortar. The flagging under porches and
steps to set on stone foundations two feet above grade.

Underpinning and Piers.—Furnish good hard body
brick and build underpinning walls about 3 feet high
by 8 inches thick, the brick on face of underpinning to
be selected of even colorand laid up in lime and sand
mortar colored red. The remainder of brickwork to be
laid in lime and sand mortar.

Chimney.—Furnish good building bricks and build
the chimney of the size and in form as shown and
figured on drawings. The walls to be laid up 8 inches
thick in lime and sand mortar, with 16 inch x 30 inch
cast iron door frame and door in the base of the chim-
ney and openings cut through the walls for inlet of
ventilating pipes when and where required. Top the
chimney out through roofs with selected body brick
laid in red colored mortar, with a 6 inch x 8 inch
split faced bluestone belt at starting of openings in
face ; the belt to have good beds and 1inch drove mar-
gin lines on outside corners. Inside of chimney finish
and set up one 10 inch cast iron smoke pipe 40 feet
high with 3¢ inch shell, to have flanged and bolted
joints and ten inch inlet under flrst floor joist; the
inlet pipe to bolt on the main upright pipe and to ex-
tend out to and through the brick wall of chimney.

Pointing.—Point up the stone walls inside of cellar
with lime, sand, and cement mortar, and whitewash all
stone and brick work inside of the cellar.

@rading.—When underpinning is laid up, grade up
around same to a line 2 feet 8 inches below the top,
80 as to incline the earth away from the cellar walls.

Lathing.—Lath the walls and ceilings of all the
rooms, halls, wardrobes, and sides of stainings to base-
ment and loft with best quality four foot spruce laths
with four nailings to each, the side joints to be laid I{
inch open and the end joints broken at every 38 laths.
The lathing in schoolroom to stop at a level line 214
feet from the top of finished floors, and in all other
rooms, wardrobes, and halls to a line four feet above
the floor.

Plastering.—Plaster all the walls and ceilings above
specified for lathing, one good coat of brown plastering
mortar made from slaked, screened, and puttied lime,
laid one week to cool, clean sharp grit mortar sand,
long well beaten cattle hair, and clean water used in
the proper proportions for mixing good strong plaster-
ing mortar, to be well rubbed into the joints between
laths, forming good strong clinches back of same, to
be put on of even thickness, straight and true at all
angles, and when at the proper stage of drying to be
thoroughly troweled to a hard smooth surface. Any
broken places in the mortar, after woodwork is put up,
to be repaired in a smooth and workmanlike manner.

Finally —The mason to remove all rubbish fromn the
inside of building and cellar, to sweep out the interior
of building when plastering is done, to do all work in
a good and workmanlike manner, when the same is re-
quired, and without delay or hinderance to the con-
tractor for the carpenter’s work, and to furnish three
pounds to the square foot- sheet lead flashings, and
build the same into walls of chimney where the same
comes out through the roof.

CARPENTER’S WORK.

Framing.—Frame the building with good sound
straight-sawed spruce timber of the following dimen-
sions: Sills, 3in. X 61in. ; first Aoor joists, 2 in. X 10 in.,
16in. from centers; posts, 4 in. X 6 in. ; window and
door studs, 3 in. X 4in. ; intermediate studs, 2 in. X 4
in., 16 in. from centers; plates 4 in. X 5 in; ceiling
joists, 2in. X 8 in., 24 in. from centers ; tiner posts,
6in. X 6in ; lower plates, 6 in. X 6 in.; braces, 4 in. X
6 in. ; studding around the circle, 2 in. X 6 in. : plates
and girts made of two thicknesses of 2 in. spruce planks
sawed on the circle. The rafters in roofs to be 2 in. X
7 in., 20in. on centers, with 2 in. X 6 in. in cellar joists;
over the center of each schoolroom to be framed a

truss with 6 in. X 10 in. tie beam, with 6 in. X 8 in.
straining beam and rafters, and 114 in. iron rods with
nuts and washers.

Boarding.—Board the walls and roofs with 1in hem-
lock boards, surface planed to /3 in. thick, and well
nailed to the framework.

Under Floors—Furnish and lay down % in. hem-
lock under floors to first floor, and a strip 3 ft. wide
down through center of loft.

Shingles.—Shingle to roofs with best quality shared
cedar shingles laid not over 5 in to the weather, and
well nailed to the roof boarding. Shingle the walls
from the top of window belt to the under side of cor-
nice with best quality sawed cedar shingles, laid in
straight courses notover 5 in. to the weather, and well
nailed on.

Clapboards.—Cover all walls between the bottom
board and window belt, including the nailing of
porches, with 4 ft. eastern-sawed sap clear white pine
clapboards, planed and painted, laid not over 4 in. to
the weather, and well nailed, with all nail heads set in
and united at all corners.

Paper.—Under clapboards, shingles, and trimmings |

on walls of building lay one thickness of ‘‘Bird’s”
waterproof sheathing paper, lapped not less than 2 in.
at all joints.

Trimmings.—Get out, make, and set up from clear
dry seasoned white pine, all the window and door
frames, cornices, bottom boards, belts, and porches.
To be made as per detail drawings furnished. The
walls and ceilings of entrance porches to be covered
with dry seasoned matcbhed % in. white pine, with a %
in. angle bead in corners of the arches. The floors of
porches to be made from 114 in. by 4 in. clear dry
Southern hard pine jointed on the edges and laid 34 in.
open joints, the sill and floor joist of porches first being
covered with two thicknesses of tarred sheathing paper
laid on top of the joists. The steps 134 in. and risers %
in., to be made from clear dry Southern hard pine, laid
on stout 3 in. chestnut stringers sawed to receive treads
and risers. The railings at ends of steps to be made
from dry whitewood or pine, with turned tops on the
posts and turned or straight moulded balusters. The
thresholds of the doors at entrances to be made of clear
dry seasoned 2 in. ash. In the cornices of the porches
are entrancesteps. Lay in a good sized gutter,lineit with
best L. C. tin, M. F. brand, well laid and rosin soldered,
and run 3 in. galvanized iron leaders from the gutters
to the ground, and turn bottom enas out with galvan-
ized iron shoe at bottom.

Belfry.—The deck of belfry to be made by laying
down 2 in. matched dry spruceon 4 in. x 12 in. floor
boards, and to be a scuttle 2 ft. x 3ft. through thedeck
with a step ladder leading to same from under the roof
of building. The bell deck to be covered with I. C.
roofing tin, M. F. brand, well laid and rosin soldered,
and to turn up on sides of belfry 12 in., with the joints
wiped with solder. The scuttle in deck to be covered
with tin same as deck, hung to former with stout strap
hinges, and fasten with stout iron hook and staples
from inside. The walls inside of belfry toshingle same
as walls of tower, the soffits of arches to be % in.
matched white pine, with bead on outer corners to re-
ceive shingles, and the ceiling of belfry below plate to
be % in. matched and beaded pine, fastened to 2 in. x 6
in. ceiling joists laid 2 ft. from centers. The finial and
vane at apex of tower roof to be made from 20 ounce
cold rolled copper, with tbe balls, vane, and flutes in
skirt covered with gold leaf.

Cellar Windows.—The cellar window and door frames
to be made as shown on plans, and set in walls when-
ever the masons are ready therefor.

Sashes.—The window sashes to be made from clear
dry seasoned and kiln dried 134 in. white pine, and of
the forms and sizes shown on plansand elevations. To
be glazed with second quality French sheet glass, and
all windows on first floor hung to the frames with
braided cotton sash lines passing over 2 in. polished
wheel axle pulleys and counterbalanced with cast iron
weights in pockets of the frames, weights in mullions
of the main frames to have 2 in. pulley in thetop tnds
of same. The sashes in gable end windows to be fitted
and screwed in. The cellar window sash to be hung to
frame with strap wrought hinges, and fastened at top
with stout iron bolts.

Furring.—Cross furr the ceiling of all first story with
% in.x 2 in. spruce strips, 16 in. from centers, and put
up straight and true and well nailed. Furnish and
put up % in. x2 in. grounds at top line of the ceiling
on sides of rooms, around windows and door openings,
the grounds to be straight, true, and out of wind.

Door Frames.—Make door frames from 2 in. dry,
seasoned plank (white pine), rebated to receive the
doors, and when plastering is dry, set the same in door
openings of partitions, straight, square, true, and
plumb, and securely fastened in their partitions. All
door frames from halls to schoolrooms to have 20 in.
top light over the doors.

Partit‘ons.—Partition the interior into rooms, as
shown on the floor plans, with 2in. x 5 in. straight
sawed and sized spruce studding, set 16 in. from cen-
ters, with row of straight % in. x5 in. bridging at top
line of ceiling on walls, and one row of 2 in.x4 in.

© 1887 SCIENTIFIC AMERICAN, INC.

bridging at the top line of blackboards The studs to
be doubled and trussed at side and top of all openings
for doors, and to be segment arched turned above
sinks in the halls.

Stairs.—Build stairs to attic and basement with 114
in. treads and % in. risers of dry spruce, and fastened
to 2 in. x 10 in. sawed spruce stringers, and the front
edges of treads to be a half round. The partitions
around basement or cellar stairs to be 2 in. x8 in.
studs.

Finish.— Finish good, dry seasoned, and kiln dried
white pine mouldings, 55 in.x % in., and case all
window and door openingson first floor of school-
house. Furnish material and ceil up the walls of
schoolrooms 214 ft. high with % in. x4 in. matched
and beaded whitewood or pine strips, set perpendicu-
larly, with chalk shelf, and moulding at top edge of
ceiling and 814 ft. above chalk shelf. Finish and put
up a % in. x5 in. surface moulding, thus forming top ot
blackboards. Ceil the walls of all other rooms, ward-
robes, and halls with the same ceiling boards as above
mentioned, 4 ft. high, with a % in. x5 in. surbase
moulding at top of the ceiling.

Doors.—The doors to be of clear, dry seasoned, and
kiln dried white pine, 134 in. thick from panels to each
door, with moulded faces and wide moulded middle
rails. To be a 134 in pine sash top light over each
door from schoolroom to hall, and glazed with one
light French sheet glass, and hung to frame at bottom
rail of sash, with stout “ Stanley ” wrought iron butts,
and operated with one ‘‘ Molensack” transom lift to
each top light. The doors to be hung to frames with
three 5 in. x § in. loose joint cast butts, and trimmed
with lock and knobs, cost $2.50 for each door, and
selected by the architect. To be rubber head stop
knobs, set in ceiling behind where each door swings,
to prevent door knobs from striking.

Platforms.—Furnish good, dry-seasoned % in. planed
and matched clear Southern hard pine, and build
platforms for teachers 10 in. high and of the sizeshown.

Floors—Furnish good, dry-seasoned and kiln dried
7 in. planed and matched clear Southern hard pine
flooring of the best quality, no boards over 4 in. wide,
and lay down the top floors of schoolhouse to bave
two thicknesses of best deafening felt between under
and upper floors, to be laid to close joints, blind nailed
and smoothed.

Thresholds.—To be % in. or ¥ in. dry, clear South-
ern hard pine thresholds under all inside doors.

Wardrobes.—Put one shelf around each wardrobe
12 in. wide and at the line of top of ceiling or surbase
moulding. Under the shelf and top of the ceiling
boards furnish and screw on stout japanned double
wardrobe hooks, 36 in each wardrobe.

Closets—In each teacher’s closet put down 7 in. base
board with 214 in. X % in. moulding top of same, one
12 in. shelf across back of each closet, a 3 in. strip
around sides of each closet, with 12 stout japanned
double hooks screwed to strips in each closet.

Sinks.-—Furnish, set, and case up twocast iron ginks,
four feet long, with the inside of sink enameled, to
waste through 2 in. tar coated cast iron pipe with
lead calked joints, to outside of cellar walls.

Books—The space under arch at side of closet in
each teacher’s room to have a pine case with movable
shelves built into the recess and with a light moulding
around top of shelving.

Ventilation.—Furnish good, sound, dry box boards
and build 8 in. x 16 in. wide ventilating ducts from the
floors of each schoolroom to attic, and thence into
the brick ventilating duct, each flue entering the brick
chimney independently. At the base of each flue in
schoolrooms furnish and set in one 16 in. x20 in. en-
ameled cast iron ventilating register, secured to the
ceiling of room.

Cutting.—The carpenter to furnish men to do any
cutting that may be required for the heating pipes, and
to cut in all the registers in floor which are furnished
him by the contractor for furnaces.

Top Lights over Windows.—The two top lights over
single windows in each schoolroom to be hung to tran-
som. and operated with Molensack fixtures, the same
as specified herein for the top lights over doors.

Painting.—Paint all the exterior woodwork, other
than roofs, two good coats of linseed oil paint, mixed
to the colors as architects shall designate, and in two
or more colors. The priming, or first coat, to be a
good, heavy coat of paint, put on as rast as the wood-
work is put up. The nail heads and cracksto be putty
stopped between first and second coats of paint. All
pulley stiles of windows stained with a red oil stain,
and all tinwork painted two coats ‘* Prince’s ” metallic
paint. Paint all interior woodwork, other than floors
and stairs, three coats of white lead, oil, and turpentine,
colored as architects desire, and in two tints. Putty
stop all nail heads and cracks, and draw all window
sashes and top lights two coats Indian red. Oil all the
Southern hard wood pine, floors, and platforms one
coat best linseed oil, with umber stain in same.

Finally.—All work to be done in a good and work-
manlike manner, under the superintendence of the
architects, and in strict conformity with the drawings
furnished and these specifications.
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THE PAMPAS GRASS,

A stately mass of pampas grass in full plume is
always a beautiful sight in a garden, and particularly
if so placed that the surroundings heighten its effect.
In such a position is the noble specimen in Mr. Gate-
house’s garden at Chichester, who kindly sent us a

flowered), the prince of all flowering trees; cape jessa-
mine (gardenia florida), pomegranate, yucca, cycas
revoluta, banana, bamboo, poinsettia, agave, acalypha,
alocasia, and others too numerous to mention.

In regard to my own garden, after several years of
unsatisfactory work, I laid it out upon what is some-

photograph of it, taken last season by Mr. Malby. It!times called the French system, <. e., in circles and in

was then exceptionally fine, the great
mass of plumes being nearly ten feet
high. It is planted in a part of the gar-
den snugly surronnded by trees. Close
to it is a stone-edged water basin and
fountain, so that this corner is a pretty
feature of the garden. The ring of flower-
ing plants around the base of this pam-
pas is decidedly a mistake. Such a stately
plant as the pampas needs no embellish-
ing, and it never looks better than when
seen rising from a lawn with room to
spread out its grass in a graceful way.
The soil about the plant can be now and
then enriched in the same way as when
a circular bed is made around it. Mr.
Gatehouse’s pampas is of the best varie-
ty, the one that produces large spreading
white plumes. There is such a great
difference between the good and the bad
varieties of the pampas, that care should
be taken to get the best form, seeing that
the plant always forms an important per-
manent feature of a garden, if it succeeds,
and one that takes along time to develop,
and which is so difficult to replace.—The

@Qarden.
—_— oo —

[THE GARDEN.]
A NEW ORLEANS GARDEN.

About gardening in New Orleans, and
about our own garden in particular, I
am sorry to say there is not much to
record. Ground being very cheap here,
all the best residences, the majority of
which are wooden, are built upon large
‘‘lots,” measuring each from 80 ft. to 125
ft. in front by 160 ft. to 250 ft. in depth,
and in some cases much more. This ar-
rangement allows free ventilation and
sunlight, and sufficient space for town
gardening where people choose to take
advantage of it. There have been but
few attempts, however, at artistic effect;
on the contrary, the grounds are planted
in the most desultory manner, the main
effect being apparently to get as much
into them as possible. Notwithstanding,
the general effect of these ‘‘wild gar-
dens” is decidedly pleasing, and, in con-
sequence, New Orleans has a widespread
reputation for beauty, in addition to the
quaint picturesqueness of the French
quarter, about which so much has been said. As our
winters are generally short and mild, and the atmo-
sphere quite moist, vegetation is strong and rapid in
its progress, so that in two or three years new d welling
houses, which are never more than two stories high,
become embedded in dense verdant thickets, which,
but for the saw and shears, would soon crowd those
structures not only out of sight, but occasion speedy
ruin and decay.

Our shade trees are for the most part natives, such
as oak (several species), cypress, elm, catalpa, sweet
gum (liquidambar)—probably the most beautiful of
all—plane, hackberry, mag-
nolia grandiflora,pine, cotton-
wood, ete.; to which may be
added, of foreign introdue-
tion, tallow tree (stillingia
sebifera), privet (ligustrum
japonicum), pride of India, or
China (melia azedarach), Ja-
pan varnish (sterculia platani-
folia), and ailantus. For or-
nament the orange tree is in
general use, especially the
bitter species, which is not
only somewhat hardier than
the edible orange, but holds
undisturbed possession of its
beautiful fruit from one sea~
son to another. In addition
to oranges we have palms, of
which there are three indi-
genous species, and about as
many more from abroad which
are equally hardy ; also pitto-
sporums, magnolia fuscata,
oleander (pink. crimson, pur-
ple. lilac, and white flowered),
sweet olive, smoke tree. lau-
rustinus, Chinese azalea, bot-
tle brush, castor oil, camellia,
crape myrtle (lagerstreemia—
crimson, rose, lilac, and white
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they produce in March, April, and May is truly mag-
nificent. Even now and until Christmas an abundance
of blooms may be cut forhouse and table decoration.
Besides roses, cannas—of which ehemanni is by far the
best—crinums, hydrangeas, Chinese hibiscus, lantanas,
abutilons, plumbagos, chrysanthemums, and a host of
others with which readers of the Garden are familiar

adorn the borders. For bedding pur-

PAMPAS GRASS.

portions of circles, and it has proved to be quite a suc-
cess. It has no walks, the result being a long, un-
broken sward,* which, besides its intrinsic beauty,
deepens the perspective, and adds very greatly to the
effectiveness of the water, rockery, and tree plantation
in the rear.

For flowering plants, we rely mainly upon roses, more
especially teas, all of which flourish in the open air
without protection, and the display of color which

* Our best lawns coneist of Bermuda grass (cynodon dactylon ?),
which forms a beautiful turf, but, unfortunately, loses its leaves by the
first frost. Has its seed ever been discovered ?

R. RICHARDSON'S GARDEN, NEW ORLEANS—{From a Photograph.]
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poses we rely principally upon pansies,
anemones, phloxes, gladioli, and bya-
cinths for early spring; portulacas, pe-
largoniums, petunias, torenias, salvias,
asters, balsams, and coleuses for summer ;
and cbrysanthemums, dahlias, zinnias,
ete., for autumn and early winter. At
present (November 20) the garden is all
ablaze with roses, zinnias, alternantheras,
acalyphas, poinsettias, chrysanthemums,
acacia corymbosa, perennial ipomsas,
antigonums, apnual thunbergias, manet-
tias, ete. For covering trellises and ve-
randas, we make another large draught
upon reses, such as Marechal Niel, Solfa-
terre, Lamarque, Queen Henrietta, Gloire
de Dijon, Ophirie, and Perle des Jardins ;
but, in addition to these, much use is
made of rhynchospermum jasminoides,
solanum jasminoides, wistarias, bigno-
nias, clematises, antigonums, honeysuck-
les, ipom®as, and aristolochia elegans.
The seed of the aristolochia was received
by Mrs. Richardson some years ago with-
out any name, and has been extensively
cultivated ever since. It requires but
little protection in winter, and when
killed to the ground shoots up again
early in spring.

In our pond, which is cemented, we
grow several species of nymphea, of
which devoniensis and rubra are proba-
bly the most satisfactory ; also nelumbi-
ums (speciosum and lutenm), pontederia
crassipes, limnocharis humboldti, pistia,
and trapa. The last, in consequence of
its very rapid development, has to be
cleared out every few weeks. Last sea-
son we succeeded in flowering the Vie-
toria regia without artificial heat, the
young plant having been started in the
propagating house, and transplanted
early in June.

For some years past I have been en-
deavoring to acclimate some of the sub-
tropical palms which grow at considera-
ble altitudes in their native countries,
and thought that I had succeeded in add-
ing quite a number to our old list until
last winter, when the extreme cold which
we experienced wrecked all my hopes.
Only one genus (sabal) is indigenous to'
this locality, and of this we have two species, adansoni
and serrulata. To this mmay be added s. palmetta and
pritchardia filifera, which belong to the same latitude,
the former in Carolina and the latter in California.
Two species of chamarops, excelsa and fortunei, and
pheenix dactylifera were naturalized long ago, and of
late years cocos australis has also been found to be
quite hardy. To these I had added phenix tenuis,
sylvestris, reclinata, canariensis, spinosa, and rupicola,
sabal blackburniana, jubea spectabilis, corypha aus-
tralis, latania borbonica, kentia belmoreana, and
rbapis flabelliformis, and by means of such protection
as was afforded by stuffing
Spanish moss (tillandsia usne-
oides), which hangs in such
profusion from our forest
trees, between the petioles so
as to envelop the crown, all
went well for some time.
Pheenix reclinata and canari-
ensis and latania borbonica
had already attained consid-
erable size, the forwer fur-
nished with a trunk 5 ft. high
by 244 ft in diameter, and the
latter with one 8 ft. by 12 in.—
the admiration of every pass-
er by. Many of our neigh-
bors, profiting, as they sup-
posed, by our successful ex-
periment, made similar plan-
tations upon a smaller scale,
and, therefore, the part of
New Orleans in which we re-
gide had begun to assume
quite a tropical appearance.
But, alas ! for all our joysand
hopes. on the &th of January,
1886, there came from the far-
off Rockies in the Northwest
a ‘‘blizzard,” which carried
death and destruction not
only to all delicate and half-
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bhardy vegetation, but also destroyed many of our
indigenous trees and shrubs, and even extended its
ravages into countries ten or twelve degrees south
of us, destroying some targe plantations of coffee
trees on the east coast of Guatemala.

The thermometer registered 12° Fahr., and the
ground remained frozen for a week—a circumstance
which had not happened along this coast before for
more than sixty years. It was not until the weather
became warm that we began to realize our losses, and,
in some cases, not until the following spring. Suffice
it to say, there now survive one phe®nix canariensis,
two large sabal palmetta, two chamsrops, one cocos
australis, one jubea spectabilis, and several small sabal
adansoni and serrulata. Although greatly discouraged,
yet, hoping that we may not live to experience such an-
other visitation of northern weather, we have inaugu-
rated another similar experiment. I ought to say, in
praise of the sabals. chamerops, cocos, and jubea, that
they stood the severe trial without any protection
whatever.

The length which my remarks have already run for-
bids even the enumeration of other plants which suec-
cumbed to this terrible frost. The death of four-fifths
of all the orange trees in this neighborhood was, of
course, the greatest loss, both on account of their
eeonomic and decorative value.

T. G. RIGHARDSON, M.D.

A MUNICIPAL HOSPITAL,

The city of Detroit, Michigan, after a struggle and
conflict of many years’ duration, has at length got an
excellent hospital completed. It was de-
signed by Health Officer Dr. O. W. Wight.
He had certain ends in view, and planned
an edifice in order to secure them practically.
The architecture was made to conform to
certain ideas of sanitary use. No closets for

fore painting. The outside is boarded up and down,
8o that the walls are solid, and five inches thick when
finished. The height of the walls is fourteen feet from
the floors. The windows are four feet from the floor,
double glazed, divided into three parts, the middle
stationary, the lower sliding up, the upper opening with
transom rods. The doors are extra wide, to admit of
rolling beds from one room to another. The floors are
double, the lower course of pine, the upper of white
maple The two central octagons and the intervening
square are carried up six feethigher, with windows all
around above the adjacent roofs, opening and closing
with long transom rods, for ventilation and light.

The roof all over is broken up into separate cones,
with one-fourth pitch, over each room, with interven-
ing gutters. The roof is of solid wood, two and one-
bhalf inches thick, covered with tin. The under side
of the cone-shaped sections of the roof over the separate
rooms ig the ceiling of the rooms. There is no upper
floor, consequently no attic spaces at all. The thick-
ness of the timber roof is to prevent heating through
in summer and chilling through in winter. The hospital
part of the building is one story, and all rooms for the
sick are open from the double floor to the thick solid
roof. At the center of each conic section of the roof,

consequently at the apex of each room, is a solid ven-

tilating shaft, octagon or square in form, according to
the shape of the room, extending four feet above the
roof, hooded to prevent the entrance of rain and snow,
the opening of which is regulated from the inside.

The central rooms are also ventilated below by shafts
from the outside. The two bath rooms and water

the heedless storage of infected clothing and
bedding ; no hollows in the walls or under
floors for the burrowing of hospital germs;
no attic places for the accumulation of
contagium in the infected air; regmnlated
warmth, dry and non-absorbent material,
plenty of softened light and good ventilation
—such were the needs of a contagious disease
hospital, and the problem was to secure
them by a structure at ounce economic and
convenient for use.

Brick and stone were rejected as material,
involving as they do either dampness or hol-
low walls. A frame would also necessitate
“ dead spaces” behind the plastering and
above the ceiling. The method of building
a grain elevator suggested the idea of the
construction. Thus solid wooden walls could
be made, which, when properly painted,
would be non-absorbent, not subject to
change of temperature, and dry. In order
to avoid needless weight of material, awk-
wardness of form, unsightly partitions, and
sharp angles ; in order to secure the greatest
amount of light, sunshine, utilization of the
entire inclosed space, and convenience of
administration ; in order to obtain accom-
modation for the greatest number of patients
at the least expenditure ; in order to obtain
wards of moderate size and proper rooms
for needful isolation of the moribund or de-
lirious; in order to arrange for speedy dis-
infection and cleanliness, the plan was adopt-
ed of a series of octagons separated by
square rooms, all contiguous, yet separated
by solid walls of painted wood, although communicat-
ing with doors wide enough to admit of the easy pas-
sage of the regnlation hospital beds.

A glance at the illustrations will show the arrange-
ment of the larger octagon and smaller square rooms.
There are six external octagon rooms, tweuty-four feet
in diameter. There are also six external square rooms,
ten feet across. All these inclose two octagon rooms,
with an intervening square room, of the same size.

The basement, half under ground, half above, is
made of hard burned brick, laid in good cement, and
well cemented on the outside of the wall. It is paved
with hydraulic concrete, and is nine feet high to the
lower edge of the floor joists, which are mill dressed.
There are double glazed windows all around, opening
and shutting with transomrods. Thebasement rooms
all open into one another. Thus is secured clean, well
ventilated space for boiler room, kitchen, laundry, pan-
tries, drying rooms, water closet and bath room, ete.,
ete. Doors from without lead to the basement on both
sides of the building. The planed under surface of the
floor above constitutes the ceiling of the basement.
The walls are finished in hard calcimine. All the
domestic arrangements of the hospital are thus amply
provided for without encroaching upon the floor of the
building devoted to patients.

Above the foundations the walls are built up with
seasoned two by four pine stuff, laid flatwise and fast-
ened together with long nails. The stuff is dressed to
gauge, and the inside of the wall is planed smooth be-

furnishes the ground and unites with the city in the
maintenance of the hospital. Thus the surrounding
townships will be cared for and the danger to Detroit
diminished.

In one corner of the grounds, two hundred and fifty
feet away from the main building, are three ¢ huts,”
technically so-called, sixteen by twenty-four feet, built
of wood, solid, provided with water, sewerage, light,
and warmth, in which eight or ten small pox patients
can be cared for well Small-pox is epidemic only once
in six or seven years. Sporadic cases in the long inter-
vals can be cared for in these small buildings, while the
main hospital can be devoted to other contagious dis-
eases. The structure of all the buildings is such that
they can be thoroughly and safely cleaned and disin-
fected in a few hours after long occupation by small-
pox patients.

An eminent English sanitarian, a few years ago, ex-
pressed the wish that contagious disease hospitals
might be constructed of “deal boards solid,” as the
safest and cleanest material. His idea. hasbeen first
realized by the city of Detroit, with scientific precision
of details and in an ingenious original form.—Sanitary
News.

White into Gray Cast Iron.

M. Ferdinand Gautier has communicated to the
Comptes Rendus some observations upon cast iron.
He says that gray iron alone can be perfectly worked
in foundries; the white iron being too hard. Gray
can be transformed more or less completely into white
iron by the chill, through the intermediary of a
metallic mould which rapidly cools the
metal, and makes the graphite pass into the
state of combined carbon. But the inverse
problem—that is to say, the industrial con-
version of white into gray iron by special
treatment (a process of fusion in the cupola,
for instance), is not a current operation in
the foundry. At the same time this trans-
formation is of great importance, because
by successive remeltings gray iron tends to
become white, and thus to lose its value to
the founder, and spoil his castings. M. Gau-
tier has been struck by the experiment of
Messrs. Stead and Wood, of Middlesbrough,
who made a fluid and tough gray iron by
the mixture of equal proportions of Cleve-
land white with a silicious pig ; and he has
repeated the experiment in France. His
results are described as absolutely conclu-
sive. By the addition of silicious iron to

A MUNICIPAL HOSPITAL.

closets into which the central square is divided are
ventilated with elaborate care.

The whole building is heated with low pressure
steam. Some of the more exposed rooms have three
radiators. All radiators are placed under windows,
and air is introduced to them by apertures through
the wall behind them, regulated by slides.

The hospital is supplied with water from the city
water works, and the sewers and drains are constructed
in the most careful manner. The whole building is
lighted with gas.

There is no plastering in the building. Each room,
lined with painted and varnished wood, can be washed
out with a hose, like a tub. There is no hollow space
in the whole structure big enough for a mouse to creep
into. The walls are non absorbent, and the whole
hospital can be kept clean and sweet with a minimum
of care and toil. The building, containing no blind
spaces, is practically fire-proof. Fire cannot be con-
cealed in solid wood, and will not kindle and spread
where there can be no draught. Besides, a hydrant at
the door, ready to attach hose, will furnish complete
safety.

The whole cost of the building, including plumbing,
heating apparatus, and especial provisions for lighting,
is not quite eleven thousand dollars, and will accom-
modate fifty patients without crowding. It stands in
the middle of ten acres of ground, is within two and
one-half miles of the center of Detroit’s population,
and yet is quite in the country. The county of Wayne
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any variety of white iron, he succeeded in
producing from the cupola a perfect gray
metal, close grained, soft to work, very fluid,
and in every respect suitable for, moulding.
The best kind of silicious iron for this pur-
pose is shown by M. Gautier’s experiments
to be that which is freest from manganese ;
so that the Scotch iron which is commonly
used to make a good, fluid metal may be
advantageously replaced by one-quarter of
its weight of 10 per cent ferro-silicium. In
addition, it is shown by many experiments
that the artificial gray iron made by thus
precipitating the combined carbon of white
iron is stronger, because of its homogeneity,
than the natural gray iron, in which the
graphite is more or less irregularly dis-
tributed.
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The Heating Power of Gas,

A series of tests has recently been made by
Dr. Fischer, the well-known German chemist, showing
that in ordinary domesticstoves in use not more than 20
per cent of fuel consumned is really utilized for warming
the rooms, whereas, with stoves burning gas, 80 per
cent and more of the possible effect is obtained. In a
sugar manufactory at Elsdorf, it is stated no steam en-
gines have been used for several years. Gasis made at
a cost of about 10d. per 1,000 cubic feet, and is used for
lighting and driving gas engines. At the Essen works,
water gas is mnade at a cost of 4d. to 8d. per 1,000 feet,
and serves both for fire and lighting.

PATENTS.

Messrs. Munn & Co., in connection with the publication of the
Scientific American, continue to examine improvements and to
act as Solicitors of Patents for Inventors.

In thisline of business they have had forfy years’ experience, and now
have unequaled facilities for the preparation of Patent Drawings, Specifi-
cations, and the prosecution of Applications for Patents in the Uniled
States, Canada, and Foreign Countries. Messrs. Munn & Co.
alsoattend to the preparation of Caveats, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on InTring ts of P: . All
business intrusted tothem 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, Reissues, Infringements,
Assignments, Rejected Cases, Hints on the Sale of Patents, etc.

We also send, fr¢e 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 & 0O., Solicitors of Patents,361 Broadway, New York,
BRANCH OFFICE.—622 F Street, Washington, D. C.
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NEW PASSENGER DEPOT OF THE CHICAGO,
MILWAUKEE, AND ST. PAUL.

The elegant new passenger station of the Chicago,
Milwaukee, and St. Paul Railway at Milwaukee is now
completed, and trains began running into it a few
weeks since. It is among the finest buildings of the
kind, as will be seen from the elevation and ground
plan, which we illustrate.
It is situated between
Third and Fourth streets,
one and one-half blocks
from Grand avenue, and
fronts on a park on Ever-
ett street. The ground
plan of the building shows
a surface of 120 x 65 ft.
There are three floors—the
first 16 ft. in the clear and
the other two 14 ft. each.
In the center of the facade
rises a tower to the height
of 160 ft., reminding one in
its graceful lines of some
Venetian campanile, and
dominating the landscape
in every direction. The
style of the structure is
modern Gothic. The foun-
datious are solid and en-
during. being constructed
of stone, with granite fac-
ings above grade. The
material used in the con-
struction of the
walls is Mil-

toilet rooms. On the same side of the hall. and occu-

pying the south side of the building, is the gentle-
men's waiting room, of the same size as the other
room, less a slight abridgment in length. Between
the two is a bijou ticket office. All these rooms, as
well, in fact, as all the rooms down stairs, with one
exception, are finished in a similar manner to the
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with the exception of one room, for hotel purposes.
Descending vo the first fioor, in the extreme west end
of the building is found the baggage room, an apart-
ment 52 x 56 feet in its floor dimensions. Immediately
above it, and reached by a water elevator, is a room of
similar size for the purpose of storing baggage not

called for immediately. In the east end of the build-
ing is the emigrant room,
of size the same as the bag-
gage room, with heavily
timbered ceiling and tilea
floor. This room and the
one above it, also intende
for the same purpose, are
well appointed for their
special object. The build-
ing is lighted throughout
by electricity and heated
by steam, both being fur-
nished by boilers and en-
gine located in the east
end of the basement.
Outside are large car
sheds, 600 feet in length
and 100 in width, support-
ed by iron columns and
girders, and roofed with
corrugated iron. They
cover five tracks on which
the highest skill of the
road master’s art has been
displayed. There is placed

NEW PASSENGER STATION OF THE CHICAGO, MILWAUKEE & ST. PAUL RY., MILWAUKEE. in the tower, at a height

that will make
it easily seen
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are a few feet inside the arch, being surmounted by
stained glass windows in beautiful designs. These
admit the visitor into the large central hall which
bisects the building. This is 30 x 65 feet. The floor is
of tile,in a well defined pattern and soft, pleasing
colors. The walls are of red brick up to the spring of
the arch. From there on they are in a soft, creamy
brick. The lower portion of the wall is marked with
geometrical patterns in different colored brick, while
the creamy surface above is picked out here and there
with a dash of dark color, as Beauty enhances her
complexion by a black patch. Around the rear of the
hall runs a gallery, which serves to give the light and
lightness needed to the whole. This gallery is sur-
rounded by a railing in hammered dull brass.

On the right of the main entrance is the ladies’
waiting room, an apartment of handsome proportions,
30 x 84 ft., with tile floor, and finished in oak in natural
color. To the rear of the apartment are well appointed

ladies’ room, and have tiled floors. The ceiling on
this floor throughout is ribbed by heavy beams, whose
possible heaviness is relieved by tinting in light color
approaching a soft shade of Nile green. On the left
of the entrance is the dining room of the hotel con-
nected with the depot, a room 40 x 52 ft., finished as
the other rooms, but with a wood floor. The lunch
room, on the same side, is 16 x 52 ft. in size, and is fur-
nished with folding stools for the benefit of its patrons.
Between the two rooms is the telegraph office and the
parcel counter.

To the right and rear of the hall an alcove gives
room for a handsome oak stairway that leads to the
second fioor. This, in the west end of the building,
is occupied by the train dispatchers of the different
divisions, and it is safe to say that never before did

the finest ground glass, so joined together as to appear
one solid piece. The pendulum of this mammoth clock
is 14 feet in length, and weighs 400 1b. It is regulated
for heat and cold. The cost complete is $500,000.—
The Railway Review.
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MINNEAPOLIS RESIDENCES.,

‘We give herewith a couple of attractive elevations of
dwellings erected in Minneapolis, Minn., both by Mr.
E. E. Joralemon, architect, of Minneapolis. For the
drawings we are indebted to the Northwestern Archi-
tect.

P
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A FENDER has been patented by Mr. Baker V. Butts,

.

-9

of Halifax, N. C. It isformed of an inner and outer
plate and damper, and designed to attach to open fire-

train dispatchers have more comfortable or beautiful . places to prevent coal, sparks, ete., from snapping out
quarters. The most of the offices look directly out on : into the room, while in no way interfering when thus
the park. The east end of the building is occupied, used with the draught of the fireplace.

RESIDENCE FOR E. B GALUSHA, MINNEAPOLIS, MINN.
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RESIDENCE FOR W.

ANKENY, MINNEAPOLIS, MINN.
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OLYMPIA, THE NEW AGRICULTURAL HALL, LONDON—INTERIOR VIEW,
[For description see page 66.]
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OLYMPIA.

Close to the West Kensington or Addison Road
Station of the Metropolitan District Railway, London,
on its western side, a few yards from the Hammer-
smith Road, a large range of buildings has been erect-
ed by the National Agricultural Hall Company, which
isintended not only forexhibitions similar to those held
in the Agricultural Hall at Islington, of live stock, cat-
tle, horses, and dogs, but also for military tourna-
ments, performances of horsemanship and gymnastic
feats, and other publie entertainments requiring space,
and for a great variety of recreations. These buildings
together cover an area of four acres, and will be popu-
larly known as ‘‘ Olympia.”

The grand hall, two acres and a half in extent, is the
largest hall in the kingdom covered by one span of
iron and glass. It is 450 ft. long by 250 ft. wide, in-
cluding an outer parade 40 ft. wide, affording a total
ground floor area of 109, 750 superficial feet, or nearly one
half greater than the area of the Agricultural Hall at
Islington. The galleries over the outer parade con-
tain 46,000 superficial feet of floor space. The central
area on which the performances take place is nearly a
third of a mile in circumference. A minor hall forms
an annex to the grand hall, and can be used separately
for exhibitions, concerts, balls, theatricals, musical or
other entertainments, while connected with the gal-
leries will be spacious saloons for lecture rooms, picture
galleries, refreshment rooms, public and private dining
rooms, and offices.

The open gardens, comprising filve acres and a half,
are immediately adjacent to the hall. They will be
devoted to fashionable gatherings, garden and floral
fetes, musical promenades, and outdoor sports. One
special feature of the company’s programme will be
high class musical performances in the open air, and
Olympia will be in constant use, summer and winter,

0 S0 100
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Graphic. The latter shows the spirited scene enacted
on the occasion of the recent opening entertainment,
when 9,000 persons were present, and a team of thirty
horses from the Paris Hippodrome were driven by a
standingrider.

A UNIQUE SYSTEM OF WATER WORKS,
BY E. 0. HOVEY.

As everybody knows, water is frequently raised to a
desired height by means of a hydraulic ram set in a
stream at the foot of a hill, or at the bottom of dam, or
at some other place where there is a natural fall of
water ; but at Elk River, Minn., there is a peculiar ar-
rangement, a description of which may prove to be of
interest.

The town is situated at the junction of the Elk and
Mississippi Rivers, thirty miles northwest of Minneapo-
lis. The geological formation is the area of modified
glacial drift of central Minnesota. About half a mile
northeast of the station the railroad passes withina
few yards of the southwestern edge of a tamarack
swamp, in which water is found on or near the surface.
For a long time it has been known that, within a lim-
ited area southwest of the railroad at this point, good
water could be had at a depth of eight feet, while just
outside of this area water could not be found short of
eighteen feet. The idea occurred to Mr. T. S. Nicker-
son, who lives at Elk River, and is water supervisor of
the Breckenridge division of the St. Paul, Minneapolis,
and Manitoba Railroad, that a hydraulic ram might be
set 80 as to utilize this difference of water level. Test
holes twelve feet deep were sunk with an elongated
post hole auger, at the points marked A, Fig. 1, to de-
termine the location of the edge of the basin of water
standing at eight feet. Water failed to come into
these holes, but at the point, B, Fig. 1, water was
struck at the required depth. The operations which
pertained directly to the
setting of the ram are of
especial interest. On a line

%”"-.‘Y . = A::&“‘_ )yj%f supposed to be perpendicu-
Rl AR 4 lar to the rim of ‘the basin

=W = a ditch sixteen feet long,

¥ Ternarack Swarp two and a half feet wide,

and about twelve feet deep
was dug to allow the water
to flow off while the ‘‘sup-
ply ” well was in process of
construction. This well is
twelve feet in circumfer-
ence and twelve feet deep.
The first six inches of the
well and ditch were cut
through the light and
sandy but fertile soil char-
acteristic of this region,
the next six and a half
feet through loose gray
sand. Then, on the line
between the well and the
ditch, the diggers struck a
dike two feet wide.at the
top, but soon increasing in
width to four feet, com-
posed of coarse sand so
firmly cemented by infil-
trated oxide of iron and

200 300 %09 carbonate of lime as to

Fig. 1

for any ana every class of indoor and outdoor amuse-
ment, instruction, and recreation of a high style and
character.

The facade overlooking the railway presents a hand-
some combination of red brick and white stone, and it
is expected that an arrangement may be effected with
the railway by which a broad and commodious road
may be laid out in front of the new building from the
station up to the Hammersmith Road. The station
and the building will be connected by a short covered
way, so thay passengers by rail to Addison Road may
pass directly into the hall in any kind of weather with-
out inconvenience.

The hall is covered in by an iron roof, in which
many ingenious novelties in engineering detail have
been introduced by its designers. The structure con-
sists of semicircular arched ribs 7 feet deep, and 170 ft.
clear span, placed 34 ft. apart, and having a clear
height from the floor to the crown of the roof of about
100 ft. It constitutes the loftiest iron and glass roof
yet erected in or near L.ondun, the Crystal Palace ex-
cepted. The original architect was thelate Mr. H. E.
Coe, whose work has been completed by Mr. Edmeston.
The contractors are Messrs. Lucas & Son. The en-
gineers for the ironwork were Mr. M. Ende and Mr.
‘Walmiston, and the contractors for it were Messrs.
Andrew Handyside & Co., of Derby.

We give an exterior view of the building from the
lllustrated London News and interior view from the

. render the use of the pick
Seale "z/;'a L necessary in removing it.

This dike is impervious to

water, and, as shown . in

Fig. 2, has an inclination

at this point of about 75°
south of west. Northeast of the dike the well passed
through coarse gravel containing many large stones,
while southwest of it nothing but the loose gray sand
was found. In the coarse gravel a copious supply of
water was met with, which flowed off freely through
the loose sand of the ditch.

A two and a half inch iron pipe was laid in the bot-
tom of the well and ditch, the well was bricked up
in the usual way, and the trench in the dike outside of
the well was filled in with cement to make a water
tight joint about the pipe and to prevent the washing
away of the dike. Fifty feet southwest of this well
another one, called the ‘ waste ” well, eight feet square,
was sunk to the depth of twenty feet, and cairned to
prevent caving. Water was met with at this depth, or
the well would have been made deeper. A No. 6 hy-
draulic ram was then placed in the waste well at a
depth of 16 feet, and was connected with the two and
a half inch iron pipe mentioned abhove. The ram there
has a head of water of eight feet, and it furnishes three
houses and their dooryards with an abundance of
water.

The arrangement of the pipes leading from the
ram is illustrated in Fig. 1. Each pipe, after making
the circuit of the house and dooryard which it supplies,
is-connected with a 250 bbl. tank, the bottom of which
is 16 feet above the ground, which connection greatly
increases the force of the streamn at each faucet. In
each pipe, after it passes through the house, there is a
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check valve to keep the water from flowing back from
the tank through the house.

For about a year, 7. e., until the present - summer, the
waste water from the ram found free discharge through
the loose sand surrounding the well ; but lately the
sand has seemed to be saturated with water, and drain-
age has not been sufficiently rapid. Therefore, some
months ago Mr. Nickerson laid a two inch iron drain
pipe from a depth of 18 feet in the waste well to a
point 1,200 feet distant on the terrace of the Elk
River, and the waste water is easily disposed of through
this outlet.

The water within the basin is strongly impregnated
with iron and has ‘but little lime in its composition,
while that from wells without the basin contains
much lime and but little iron. The water from the
tamarack swamp is like that found in the basin. The
dike of coarse sand has been cut into at one other
place, and found to trend in such a direction as to
warrant the supposition that it forms a retaining
wall on at least the southern and southwestern sides
of the basin and tamarack swamp, thus preventing
their waters from flowing off into the loose graysand
and descending to the general water level.

DL W .
-

Curiosities of Alloys.

The way in which an alloy of gold and copper or
other metal is affected by a small quantity of impuri-
ty presents one of the most serious difficulties with
which our case makers and jewelers have to deal in
workinggold. It haslongbeen known to workersin the
precious metal that minute quantities of certain metals
render it brittle and unworkable ; and referring to this
in a lecture at Birmingham, Professor Roberts-Austen,
of the Royal Mint, said :

“ It may be well to demonstrate the fact. Here are
200 sovereigns. I will melt them, and will add, in the
form of a tiny shot, a minute portion of lead, amount-
ing to only the 2,000th part of the mass ; first, however,
pouring a little of the gold into a small ingot, which
we can bend and flatten, thus proving to you thatitis
perfectly soft, ductile, and workable. The rest of the
mass we will pourinto a bar ; and now that it is suffi-
ciently cold to handle, you see that I am able to break

E=— Jowne 6"

Qravel of
ndefercle
Hepth
Paler 8'
from Surface

4\
27 feet

oy 2.

ca

it with my fingers, or, at least, with a slight tap of a
hammer. The color of the gold is quite altered, and
has become orange brown < and experiments have
shown that the tenacity of the metal—that is, the re-
gistance of the gold to being pulled asunder—has been
reduced from eighteen tons per square inch toonly flve
tons. These essential changes in the property of the
metal havebeen produced by the addition of a minute
quantity of lead.”

In the same lecture Professor Roberts-Austen said :
“ Here is a bar of tin, 2 ft. long and 1 in. thick, which
it would be most difficult to break, thongh it would
readily bend double. If only I rub a little quicksilver
on its surface, a remarkable effect will be produced—
the fluid metal will penetrate the solid one, and in a
few seconds the bar will, as you see, break readily, the
fractured surface being white, like silver.”

< &

>+

A METHOD of purifying water has been patented by
Messrs. William J. Morrison and John C. Wharton, of
Nashville, Tenn. The invention covers a method of
adding to the water a mixture of lime, soda, and sand,
and then a mixture of alum, permanganate of potas-
sium, and sand, the method being advantageous for
all waters to be used for domestic purposes as also
in the preparation of various beverages, and for steam
boilers, laundry and bathing purposes.
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spenr Copper Weather Vanes

GILDED WITH PURE GOLD.
TOWIB ORNAMENTS, CEUACE CROSSES, FINIALS, ETC.
=. Vanes made from any
Drawing or Design on
Short Notice.

T. W. JONES,

STCCESSOR TO
CHAS. C. BRIGGS,
V.W.BALDWIN,
Removed from 213 Pearl
Street to
168 Front Street,
Near Maiden Lane,
NEW YORK.
Tllustrated catalogue of over 230 designs, mailed

to anﬁ' address on receipt of a two cent stamp,
half the postage.

CHAS. E. LITTLE *° %% ™

NEW YORK AGENT FORR
W. F. & John Barnes Machinery.

Full line in stock at factory prices. Toeols for all
t

Parties requiring an
EXTRA QUATITY

FIRE BRICK

Should Correspond with

NEWYWTON & CO,
Albany, N. Y.

TEIER

Avchifent’s and Buildar’s Boskad Buok

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

Including Rules, T'ables, and Formulas relating to the
Strength and Stability of Foundations, Walls, Buttresses,
Piers, Arches, Posts, Ties, Beams, Girders, Trusses.,
Floors, Roofs, ete., etc.; and also to Carpentry, Masonry,
I)mm.uze Pmnung and (zlazing, Plumbin Plnﬂtermg.
Roofing, Heating, and Ventilation, Weig 'ts of Mate-
rials, Capacity and Dimensioas of Chnrches. Theatres,
])mnes Towers, Spires, etc., etc. 3d edition, revised
and enls u'g ed.

By I. E. KIDDER, C.E., Consulting Architect.
Mnl‘O((.nﬂ aps, 600 pages, 108engravings. Price, $3.50

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

W ill be sent by mail. prepa.ld on ﬂw receipt of the price
Catalogues, Circulars, and specimen pages gratis.

“The book admirably fulfills its purpose of becoming
an indispensable cnmpdmon in the work of every archi-
tect, young or old.”—American Architect.

“W e do not hesitate to recommend this new pocket
book —Building.

“Such a mass of really valuable information for archi-
tects, builders, and all who have to do practically with
the strenpzth of materials and stability of structures, can
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
book yet presented to the classes it is designed to bene-
fit.’—California Architect.

rades. Send for Price List.
Is perfectly gas-tight, is practically self-

; cleaning, is an economical and powerful
§ heater, is made very strong, heavy and dur-
| able, has an extra large and heavy ash-pit.

Has a sectional gas-burning firepot, has
P® two grates, one for shaking and the other

N for dumping. Has two steel-plate radiators,
has a deflecting plate for distributing the
warm air. Has the best vapor pan yet de-
vised.

Supplies an abundance of pure and warm
air, has every modern improvement, costs
practically nothing for repairs, is the only
sanitary heater made,

Is the FURNACE of the AGE.

MADE BY

The Excelsior Steel Furnace Co.,
18, 20 & 22 N. CLINTON STREET,
CHICAGO.

W)

mANUF
THE GREAT AMERICAN PIPECOVERING

HOTAIR PIPES
STEAM GAS ~» WATER
——== PIPES E-—

‘ PATENTED muml!;u- STATES AN AncNAnA, ,W:LM:“GTOH _DE:

mmmﬂqwﬂmmwm“mumammmm-ﬂmm 'They are eaxtty sppliad
very durable, and indmtractibla, Bacommended by engizaars and architacts.

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

Many good Heaters have been condemned and thrown away 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 sav ed
with J. F. Wood & Co.’s Great American Pipe Covering.

It sends the heat where wanted. It protects the woodwork mnear from fire. It is a great saving
in fuel. r;]n events water and gas pipes tfrom freezing. It prevents the condensation of steam. Fire
and Watel ve no effect on them. They do not powder down, char, ner crack. They are cleanly in

gphcatlon They areneat and regular in appearance. They are applied to pipes without the use

PIPE AND BOILER COVERINGS.

ASBESTOS STEAM

MANUFACTURED, SOLD, AND APPLIED BY
The Asbestos Packing Co.,

33 John Street,
NEW YORK.

169 Congress St.,
BOSTON.

|
|

Solar Iron Clad.

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 cold case made, equal in efficiency to Brick set, with
much less room required and less expensive, besides the facﬂlty for
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 Air Pipe to clean out, or repair, or even renew or
change the heater.

The Leibrandt & McDowell Stove Co.,

PHILADELPHIA and BALTIMORE.
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"WOUDWORKING MACHINERT.

i

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,
1524 CHESTNUT ST., PHILADELPHIA.

Send for Illustrated Circular and References.

I. MANASSE,

IMPORTER AND MANUFACTURER,

88 Madison Street, Chicago, Ill.

ARCHITECTS’ AND SURVEYORS' SUPPLIES.

Drawing Tools, Papers, Tapes,
Chains, Colors, Inks, etc.

Improved LEVELS for Builders and Tiling.

DRAWING
INSTRUMENTS,
DRAWINC PAPER,
BLUE PROCESS

PAPER,
AMERICAN
LIQUID INK.

A fully illustrated and priced catulogue of 200 pages
of all instruments and materials used by draughtsmen
sent upon mention of this paper.

G. S. WOOLMAN,

116 FULTON ST,
NEW YORK.

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 CORDS.
ORMSBY SASH BALANCE CO.,

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

New Edition of 96 pages, with additional || §
matter, and illustrations of 45 of the finest || F
residences in the country. A complete 14
Manual on the subject of Sanitary Heating
and Ventilating, g;esideu giving valuable
tions to those who are bullding or
furnishing & home. The book 18 exceed-
inglyartistic, and will be mailed free on receipt o

pt
SMITH & ANTHONY STOVE CO.,

6 cents I stamps.
Boston. Masse

HAS OUTLIVED
‘ IMITATIONS.
ki ENDORSED BY
' 1,200 ARCHITECTS
b NO TRACK ON
THE FLOOR.
NO CUTTING
OF CARPETS.
DJUSTABLE
TO BETTLING.

SIND r?

}:C'-\\-‘&ATALNE(“E
ARKESY.
SRRSO

Mention this paper.

Scientific Qmervican, Qrchitects and Builders Eition,

MagrcH, 1887,

JRUTHERFORD'S

METALLIC PAINT

WARRANTED NOT TO
FADE, SCALE, OR CRACK.

REQUIRES NO DRYER.

RUTHERFORD & BARCLAY, Manufacturers,

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.

GLOUOCESTER IRON WVWORAKS,

CLOUCESTER CITY, N. J.

SAMUEL R. SHIPLEY, Prest. JAMES P. MICHELLON, Secy.
HENRY B. CHEW, Treas. OFFICE, WILLIAM SEXTON, Supt.

6 North Seventh Street, Philadelphia.

. '/'/?/x\\'é’
QTHERFOR)
METALLIC

~sPAINT S %
42The Motalin zhc 100 15,

—

G ) P
lm\\\_"‘/‘\"‘r |I REPROOE
. nS .

- ALY
wyy }:{l.mnl .

MANUFACTURERS' AGENTS FOR

Water and Gas Works Supplies

READING IROIN WORHKS,
Wrought Pipe, Tubes, and Special Work of every character.
CAST-IRON, WATER, GAS, AND FLANGE PIPE, SPECIAL CASTINGS, Etc.
Chapman Valve Manufg. Co. Valves and Hydrants.

Specifications for bids solicited, and estimates of cost on all Engineering Work in Iron given. Alsoon
the specialties of the Scott Foundry, such as heavy Machinery, Boiler, and Tank Work.

PANCOAST ¢ ROGERS,
28 Platt and 18 Gold Streets,

ROBERT M. GILMOUR,
MANUFACTURER OF
Raaoaas

NEW YORK.

ASBESTOS FIREPROOF SIHEATHINGS AND
BUILDING PAPER.

Hair Felt and Ashestos Coverings,

FOR BOILERS, STEAM PIPES, REFRIGERATORS,
TANKS, ETC.

82 John 8t., N. Y.

Send for Circular and Special Prices.

37th ANNUAL STATEMENT

OF THE

ATNA

LIFE INSURANCE CO

OF HARTFORD, CONN.,
January 1, 188%7.
$3,030,946.26

1,617,992.24
4,648,938.50

Premium Receipts in 1886,
Interest Receipts in 1886. .
Total Receipts during the year,
Disbursements to Policy-holders,
and for expenses. taxes, etc.,
Assets January 1, 1887,
Total Liabilities, e e .
Surplus by Ct.and Mass. standard,
Surplus by standard of N Y., ,
Policies in force January 1, 1887,

3,696,352.66
31,545,930.77
26 196,060.41
3.349,870.36
6.800,000.00

63,293, insuring, 92,262,969.44
Policies issued in 1886,
6,728, insuring, . . . 13,027,993.00

MORGAN G. BULKELEY, President.
J. C. WEBSTER, Vice-President.
J. L. ENGLISH, Secretary.
H. W. ST. JOIIN, Actuary.
GURDON W. RUSSELL, M.D., Consulting Physician.
T. J. MUMFORD, Manager,
165 Broadway, New York, N. Y.

, SOLE MFR.
<7 MILWAUKEE WIS,

Barnes’ Patent Foot-Power Machinery.

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

CONTRACOTORS AND BUILDERS

who have no steam power 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 greater 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. LEE, 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 with it. Have done the ripping for
15 houses in that time, which is over 40 miles through inch boards. Have ripped as high as 3-inch
plank. Table is also good for rabbeting; have rabbeted all jambs and sawed A 5

all drips for 200 windows.”

ALEX. SHIELDS, Lima, Ohio, Sept., 1882, says: *‘A fewdayssince, we had
some 150 small drawers to make for drug store ; the steam power mill wanted
50 cents each for making them. With my foot power machinery I made
them, and saved $25 above good wageson the job.”

f desired, these machines will be sold ON TRTAL. The purchaser can
have ample time to test them in his own shop and on the work he wishes them
todo. Descriptive Catalogue and Price List Free.

& JOHN

BARNES CO.,
Rockford, i1,

W. F.

No. 1994 Main St.,
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Of German., Swiss, and
American make. Drawing
Boards, T Squares, Colors,
Inks, Tracing Cloths and
Papers, Thumb Tacks
Rules, Tapes, etc.
Albert Levy’s French Blue
Proccss Papers,

THE BEST IN THE WORLD
FROST & ADAMS,
Importers,

37 CORNHILL, BOSTON,
MASS.

Catalogue Free.

Drawing
[nstraments.

EnEineers
uples

Consisting of Violin Box, Bow, and
Teacher. sent t0 any
gan of the United
-. tates on 1to 3 days
A trial before buying.

; Violin T~
y Outfits .
at 84, $8, 815 and $:25 eanch. Nend Stnmp for
Beautiful fllusv,rnted 9%-page Catalogue of Violins,
Guitars, Banjos, Cornets, Flutes, Strings, ete.  TLowest
prices. Mail orders a specialty. C. W. STORY,
23 Central Street, Boston, Mass,

Patented September 15, 1885.

Moorish _Ii[et- Work,
INTERLACED WOOD-WORK,

Spiral Mouldings and Balusters.

C. S. RANSOM & CO.,
CLEVELAND, OHIO.
James N. Stout, 74 West 23d St., NewYorkCity.

ESTABLISHED 1854,

DEVINE'S STEAM BOILER WORKS,

Marine, Locomotive, Tubular, House, and

GREENHOUSE BOILERS.

WROUGHT IRON HOT WATER BOILERS
A SPECIALTY.

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

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

PETER DEVINE,
387 8. CANAL 8T., CHICACO.

§
RRAIL VALY

‘ For STEAM COILS
1d RADIATORS,
{

|

Direct and Indirect.

Most S8imple and
Rellable AIr Valve
Made. Nothing to
| Get Out of Order.
Has No Movable
ik Plece. No Loose

[ Thimbles to Fly Off,
| Every Valve is Thor=
oughly Tested, and
Warranted to Glve (¢
Satisfaction. ]

Manufactured by

Thos.L.McKeen, ;_M

EASTON, PA,
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THORN SHINGLE

YET OFFERED TO T

SOLE MANUFACTURERS OF

The Best and Cheapest Metallic Roofing

TILES AND SHINGLES

& ORNAMENT CO,

HE BUILDING TRADE.

the

THORN'S PATENT ROOFING and WALL TILES,

Au the above cked a uare to the box and d
For. particulars, price lisg

THORN SHINGLE & ORNAMENT CoO.

The Horseshoe Spring-Lock Shingle (Patten’s Patent) just out This 8hingle can be
any other shingle now in the market. Is cheap, durable, secure, t
covering. Two (2) sizes.

et
Iiwesigns or sizes are
elivered f. o. b. cars in Philadelphia.

gut on_in one-half the time it requires with
ho oughly water-tight and makes a good appearance as a roof

most perfect and Unique Roof, Gable, Tower, and Wall covering,
produced in metal On the roof in appearance they are like terra

12th & Callowhill Streets, Philadelphia, Pa, Horseshoe Spring-Lock Shingle.

WOODWORKING
MACHINERY,
PLANERS AND
MATCHERS,

PONY PLANERS,{
Hand Matchers,
Solid Plate and
s EGMENT
RE-SAWS,

OOI\INELL & DENGI.ER Rochester, N Y

ROOFING * SLATE.

The AMERICAN BANGOR SLATE CO.,

Miners aod Manufactarers of best Pennsylvania Black Roofing Slate,

BANGOR, PEINN.

FIRENCEH RANGES

For Hotel and Steamship use, constructed of
Wrought Iron; also Range Supplies.

“lmnm h WG

WOoOD WA.'.I.'ER PIPE.

0
x;//// /"///%//

(Iron Beam Pmtection. Patented June 8, 1884.)
HENRY MAURER & SON,

MANUFACTURERS OF

FIRE-PROOF MATERIAL

Of every descrlptlon Hollow Brick made of Glny for
Flat Arches, Partitions, Furrlnz, ete. Po
Terra Cotta, Fire Bricks, etc., etc.

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

QLT SIDE SLINDS OPENED CLGSED
ANDC AUTCMATICALLY FASTENED
INANY POSITION FROM THE INSIDE
WITHOUT RAISING THE WINDOWS
OR 5CREENS,BY THE —

Dodd Shutter Worker

THE DODD MANFG CO.
19 FPARK PLACE NEW YOR<

Air Engine and Elevator
Works.

Sole Manufacturers
Improved Roper Afr
Engines, and Builders of
Passenger, Freight, and Car-
riage Elevators, dealers in
Steam Englne-

STAR HAGK SAW %

and

_ Supplies, Pulleys,

d Hangers.
= g an 3 Onreceipt of 25 cents we will send by mail, postage
a Hack Saw Frame and one Star Blade for cnttlng
ron. This blade will cat off a half inch bar of iro
more than one hundred times without sharpening, and
at the rate of two cuts per minute.

For 15 cents we will send a Keyhole Saw Handle and
one Star Blade for cutting wood. These blades are all
9 inches long, and one dozen of either kind will be sent
at time for 70 cents. We warrant these patent
eawS be very much better than any other kind in
market. They Wwill come into more general use than
files when once introduced. Hardware dealers every-
where will furnish them on reqnest.

Millers Falls Co.
74 Chambers St., New York.

ELSH,
36 Pearl 8t., New York.

FINE TAPS AND DIES.

Lightning and Green River Screw Plates. Bolt Cutters,
hand and power. Drilling Machines, Punching Presses,
Tire Benders, Tire U etbers and other Labor Saving
’1‘0‘%13 Send for Price

fley & Russell, Mrz Co., Greenfield, Mass.

MOND WEATHER STRIP CO.

MANUFACTURERS

- ROWLETT'S lNDEPENDENT

AUTOMATIC COUNTER-BALANCED

WEATHER STRIP.

AWARDED BRONZE MEDAL AT CINCINNAT! INDUSTRIAL
FEXPOSITION 1884

HASno SPRINGS, TRIGGERS or CIRCLE
IRONS: POSITIVE ACTION: CANNOT GET
OUT OF ORDER: FITS ANY DOOR

S WANTED N EVER

. RICDHMOND WEATHER ‘R!P CO Ricsimono, Ino.

3 PO.Box 252,

MENTICN THi3

Faz:

PAPLR

CRY 21T N. 674 S ke

St., Philadelphia.

) CI. AREK'S

Yentilating, Drying, and Exhaust Fans.
64-Page Catalogue Free.

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

hen-Sed Shohig 0 od 3 Py Mok,
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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 Cur ed Sewer
Pipes, Fire Clays, Fire Bricks,Terra Cotta
Roofing Tiles, Flooring Tiles, Art Tiles,
Mosaic Plates, and Imitation of Intarsia
or Inlaid Surfaces ; comprising every im-
portant product of clay em%loyed in
Architecture, Engineering, the Blast
Furnace, for Retorts, etc. 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 c¢olors,
composition and application of glazes,
ete., including full detailed descriptions
of the most modern machines, tools,
kilns, and kiln roofs used. By CHARLES
THOMAS DAvIiS. Illustrated by 228 en-

ravings and 6 plates. 8vo, 472 pages.

rice $5.00.

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

ABSTRACT OF CONTENTS.—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;
(lazing Barthenware, etc. Chapter IV. Manufac-
ture of Bricks by the hand 8rooess. 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 Tiles, etc. Index.

¥ An Iustra’ @ Circular, containing the full
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of Decimals, Duodecimals, Geometry, and Mensu-
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Weights, Strengths, etc.,, of Iron, Wood, Stone,
Brick, Cement, and Concre ,Quantitiesof Materi-
alsin Given Si es 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, with a Voca-
bulary of Technical Terms, etc.

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

Enlarged, Revised,and Corrected. In one volume,
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. 8. A.
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Every Practical Man.
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The Techno-Chemical Receipt Book

Containing Several Thousand Receigts. covering
the Latest, most Important, and most Useful Dis-
coveries in Chemical Technology, and their Practi-
cal Application in the Arts and Industries. Edited
chiefly from the German of Drs. Winckler, Elsner,
Heintze, Mierzingki, Jacobsen, Koller, and Hein-
zerling, with additions by William T. Brannt,
Graduate of the Royal Agricultural College of
Eldena, Prussia, andWilliam H.Wahl, Ph.D.(Heid.),
Secretary of the Franklin Institute, Philadelphia,
author of ** Galvanoplastic Manipulations.” 1lius-
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-

antly bound in scarlet cloth, gilt. Price, $2.00.
ﬁree of postage to any addressin the world.

" A circular of 32 pages, showing the full Table
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ew Jersey Wire Cloth Go.'s

PATENT STIFFENED

Fire-Proof Wire Lathing.

The best surface upon which to plaster.

It can be applied by any ordinary mechanic.

It oan be applied directly to brick walls.

It is more easily and rapidly applied than
any other Wire Lathing.

For Discounts and Particulars, apply to

NEW JERSEY WIRE CLOTH CO.,

TRENTON, N. J.,
—OR—

John A. Roebling's Sons Co.,

117 Liberty 8t., NEW YORE. 215 & 217 Lake 8t., CHICAGO, ILL.
14 Drumm CAL.

AR

L;;thln secured Street, SAN FRANCISCO,

rick wall.

NATURAL WOOD ORNAMENTS,
PANELS, ROSETTES, BORDERS, CORNER BLOCKS, ETC.,
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 with100samples. Cat-
alogue on application.

ALBERT KOMP, "swsesieurauins fsaetg 2™ o=

MARTIN BRICK MACHINE.

Latest and Improved Brick Machinery
—FOR BOTH—
Steam anda HHorse Power
HENRY MARTIN,
Inventor, Proprietor, and Manufactuarer,

LANCASTER, PA.
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ARCHESAwWLATH
CINCINNAT

CORRUGATING CO.

CINCINNATI. O.
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Full size olt;
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STEAM HEATERS
—AND—
Steam Heating Appliances,
Manufactured by

Globe Steam Heater Co.,
} North Wales, Pa.

BLACK DIAMOND WROUGHT IRON FURNAOES.

TheGlobe Steam Heater.
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ALL SIZES. |
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BRICK SET.

Patent Self-oleaning Ash Pit. Sure
proventive of fire from hot ashes.
Patent Clinker Crushing and Dump-

A3

SAVES FUEL.
SCHOEN HEATER AND STOVE COMPANY,

18 North Eleventh Street, Philadelphia.
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“BUILDING”
Architectural Weekly.

Published Every Saturday,

Devoted to Architectural neerhlxl%r. Furniture,

Decoration, and Orname;
Subscription . . . . . . $6ayear.
Sample subscription of three months . = . "$1.50
SingleCopies . . . . . . 1cents.

20¢
MONTHLY NUMBER.

A special feature of these numbers will be Small
g:t:if"’ and City Housews, with plans and
8.

Subscription, . . . . . $1.75 a year.
Sam{)le subscription of three months, . 50 cents.
SingleCopies, . . . . . . 15 cents.
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—=TIN PRESS=—
(READY EARLY IN MARCH,

Part VI. Architectural Studies, $500 to $3,500
Houses. Twelve 11x14 plates, with descriptive
letterpress, giving bills of materials, estimates of
cost, etc. This work is intended to meet the de-
mand for plain, substantial, but iow-priced houses
adapted to the wants of people of very moderate
means or those building to rent. ’

Paper portfolio, price, postpaid, $1.

208

JUST PUBLISHED.

A Most Complete Work of Details.

208

MODERN

Architectural Practice.

20::
No. 1.

A lTarge Counley Houge in Delal,

By BRUCE PRICE, Archt.

This number contains twenty-four 12x15 plates,
and fullspecifications illustrated by woodcuts and
diagrams, showing special features of construc-
tion, containing a large variety of doors, windows,
and finish, wainscoting, paneled ceilings, staircases,
balustrades, mantels, sideboard, pantry, bath-
room, and laundry fittings, and other interior de-
tails. Also exterior details, giving full and com-
plete drawings of stone work, carved work,
porches, main entrance, entrance doors, outlines
of mouldings, gables, bay windows, porte cochére,
and all other details necessary for a fuil and com-
plete understanding of the work.

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

0%

Architectural Studies.

VOI. I.

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

PART I1.—LOW COST HOUSES, includi
5””’ designs, with elevations, glans. details, speci-
mc?tiom('llljﬂi)dlmt%wﬂfms' aa aelss:;limiates of cost.

arge ates of practical desi N
from $500 to 88,800 P gns, costing

PART I1,—STORE FRONTS AND INTERI
DETAILS. 12platesand descriptive letterpress(.m

t}ééﬁ!’ II{t.a—bslTAfiBLEs. Cfxitsaining lziplates
0 su e for village lots, ra:
of St es,up , ranging in cost

PART IV.—SEASIDE AND SOUTHERN
HOUSES. 12platesof designs for Cheap Houses,
with ample verandas, suited to a summer climate.
Average cost, $1,600.

PART V.—OUT-BUILDINGS. Containing 12

lates of designs of Small Stables,Summer Houses,

avilions, Privies, Fences, Gates, etc.

Each of these parts may be obtained separately
when desired. Paper portfolio, 12 plates and de-
scriptive letterpress, 81; eaoch.

20::

W. T. COMSTOCK,

Publisher,
6 ASTOR PLACE, New York.
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Panelling, VHHB Mouloing &DUVHIHHIHQL Machine,

SIMPLE. DURABLE AND EFFICIENT.

Cuam. Switzeriany May 6 81
The Battle Cree A
Batt:

CUTS PANELS OF ANY DEC-
SIGNOR STYLE OF MQULD.
INTHE SOLID WOOD WITH
NEATNESS AND DESPATCH

IS A FIRST-CLASS SHAFER
EDGE & SCROLL MOULDER

DOES GENERAL DOVETAILING. ff‘
WITH THICK OR THIN STUFFS.

IMPROVED SOLID STEEL CUTTERS

FOR ALL KINDS OF VARIETY MOULDERS

MADE T2 ORDER
AND

0oIns,
WARRANTED

adjustable.

Send for Pamphiet

ANC

Adapted for Dwellmgs
Offices, 1
ventilation without draught. Simple and readily
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VENTILATOR

Patented May 4th, 1886,

For Bulk Windows,

Stores, Hospitals, School

Public Institutions, &e., a.llowmg

The above patent for sale. Address for

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

wrr o -
BATTLE CREEK MACHINERY €O, =7t =i

NACHILAN U. 5. A

Sample of

AUTOGOPYIST -

AUTOCOPYIST CO., 3 Thomas Street, New York.

EXGEI.LENT BLACK COPIES of amyt

ing written of

with any Pen (or Type Wrner) b the Patent

Only equulled by
Lithography.,

Specimens Free.

JOHN WHEELER,

CARPENTER and BUILDER
OBNAMENTAL RUSTIC

ORIX.
Medals n-om American Institute,

And other Associations.
P. O. Box 140.

¢. FOXWELL, JR., & C0,,

Mantels in Wood, Slate, and Tile,
Artistic Open Fire-Places and Appurtenances,
SHOW ROOMS: 607 and 609 Pullman Building,
CHICAGO, ILL.

Cleveland 8t., Orange, N. J.

HSTABLISEND 1837

< I. J. WEITEH,

s
—MANUFACTURERS OF—

EDGCE TOOLS AND MACHINE KNIVES,

COOPERS’, CARPENTERS’ AND SHIP TOOLS, etc., FULL LINE CHISELS,
314 EXCHANGE STREET BUFFALO, N. Y.

MORSE ELEVATOR WORKS.
Morse, Williams & Co.

Successors to CLEM & MORSE,

Passen ger BUILDERS OF ALL KINDS OF

«Fraght ELEVATORS

Send for Circulars.
OFFICE: 411 CHERRY STREET.
Works : Frankford Avenue, Wildey and Shackamaxon Streets,
PHILADELPHIA.
NEW YORK OFFICE: 108 Liberty 8treet.

1E0SOTE .
CEUDSTAINS

FOR SHINGLES,
CLAPBOARDS. FENCESETL

SAM'—CABOT

v

“ Moral: Insure in The Travelers.”

/ ]nsumnc}:
2| COMPANY.

W

'omnnm ACCIDENT

Company of America,
LARGCEST IN THE WORLD.

Best of Life ﬁompanies.

Accident PoliCies, saiams aca Dusincss

Men, for each $1000, with $15 Weekly Indemnity.

H H 25 cents perday, $4.50for

Accldent Tlckets, 80 days; for Sale at all

Local Agencies and Leading Railroad Stations.
ALSO THE

Best Life Poligy iz, e market. Indeteest

ble, Non-forfeitable, World-
wide.

Paid Policy Holders, $13,000,000

Pays ALL CLAIMS Without Discount, and im-
mediately upon receipt of satisfactory proofs.

$9,111,000

Assets,
Surplus,. . $2,129,000

JAMES 6. BATTERSON, RODNEY DENNIS,
President. Secretary,

JOHN E, MORRIS, Ass’t See’y.

PEGIAL MACHINER

For Grinding and Polishing
Manufactured by The Somersworth Machine Co.,

. R. WAREB, Agt.,
154 Lake Street, CHICAGO.
Write for Circulars.

Jo K BY STREEY

.. BosToON

SEND FOR CIRCULAP
FIRST

HEATI

CIL.ASS

NG APPARATUS,

J . REYNOI-DS & SON,

Thirteenth and Filbert Streets,

PHILADELPHIA, PA,,
—MANUFACTURERS OF—

Steel Air-Tight Furnaces,

KEYSTONE
STEEL FURNACES.

BRICK-SET and PORTABLE.

For Anthracite
and Bituminous Coal or Wood.

Our heaters are strictly first-class, made of the best material and workmanship,

and are supplied with the eynolds’

a.ppha.nces They are absolutely Gas, Dust and

Qhakmg Grate, the best labor and fuel-saving

émoke Tight. Cooking Ranges,

Low and Half-low Grates, ingreat variety of styles and sizes. Descriptive circulars
sent free to any address. The trade supplied.

passeNcER ELEVATORS,

MANUFACTURED BY

HOWARD IRON WORKS,

BUFFALO, IN. ¥.

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’
BLBV ATORS,

PASSENGER and FREIGHT,

MANUFACTURED BY

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

REFRIGE

RATORS,

Estimates furnished (under new

construction) for

Hotels,Storesad Butchers' Use

FOR RESIDENCES,

FRANK W. LOCKWOOD,
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HINTS TO CORRESPONDENTS,

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

References to former articles or arswers should

give date of paper and A)age or number of question.

uiries not answered 1n reasonable time should
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though 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.

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

very weak solution of chloride of soda (Labarraque’s
solution) or of chloride of lime (bleaching fluid) or
with chlorine water and wash afterward.

(12) J. F. writes: 1. If I lay down 600
feet of one inch pipe in my rooms, and fire from a coil,
what will the amount of expansion of the water be?
A. The cxpansion of water from 46° to 212° is 0'0466 of
its volume. The iron pipe also expahds, dne to the
temperature of the water. The expansion of the water
in the 600 feet of inch pipe will be about 135 cubic inches.
2. What can I add to the water to keep it from freez-
ing, in case the fire goes out? A. Add ome or two
pounds chlorid2 of magnesium to the water in the
coils to prevent freezing.

(13) 8. G. S.—There is nothing but a
scraper good for taking off old, scaly whitewash.
Bronzing liquid may be a paint made with light colored
varnish in which is mixed gold bronze. The varnish
may be shellac, mastic, or light farniture varnish
thinned with turpentine,

(14) D. 8. 8. asks: Would you inform us

(1) T. P. P. asks how blackboard slat-
ing is made. A. Use 1§ gallon shellac varnish, 5 ounces
lampblack. 3 ounces powdered iron ore or emery; if
too thick, thin with alcohol. Give three coats of the com-
position, allowing each to dry before putting on the
next; the first may be of shellac and lampblack aione.

(®) 8. K. desires a receipt for mend-
ing broken marble. A. Take plaster of Paris, and soak
it in a saturated solution of alnm, then bake it in an
oven, the same as gypsum is baked to make it plaster
of Paris; after which grind the mixture to powder. It
is then used as wanted, being mixed up with water
like plaster and applied. It sets into a very hard com-
position, capable of taking a very high polish, and may
be mixed with various coloring minerals to produce a
cement of any color capable of imitating marble.

8) O. 8. C. asks a recipe for making
a blue stencil paint which will not rub off when used
on wood boxes. A. Take of shellac and borax each 2
ounces, boil in water until they are dissolved, then add
2 ounces gum arabic and withdraw from the fire. When
the solution has become cold, add enough more water
to make 25 ounces, and finish by mixing with Prus-
sian blue sufficient to bring it to a sunitable consist-
ency and color.

4 M. R=For a French polish, dis-
solve 12 ounces shellac in 1 quart wood naphtha, add
14 pint boiled linseed oil, thoroughly mix, and rub the
furniture with a small quantity on a woolen cloth.

(5) W. 8. C. asks some way to remove
the soot from a smoke stack 50 ft. tall, that is constant-
ly annoying us by catching fire. Why is it that the soot
forms and sticks to the walls of the stack more in the
winter than summer? A. You probably burn wood
which generates pyroligneous acid vapors, that con-
dense upon the walls of the chimney and cement the
unburnt carbon in the smoke. More condensation occurs
in winter than in summer, from the greater cold, and
hence greater accnmulation of soot. There is no remedy
but to burn anthracite coal, or sweep the chimney often.

(6) H. B. B.—There is no general pro-
portion of height to length and number of panels appli-
cable in bridge building. The weight to be carried, its
kind, whether railroad is single or double track, whether
there be also a common road, gingle or double, or with
passenger walks, probable wind force, etc., are prime
factors in establishing the height and length of panels.
While the length of bridge is always a fixed measure,
the quality and strength of material is a modifying and
variable factor. In working out the details of strains to
meet the requirement of assumed service, engineers may
vary the details of construction and proportions to suit
their individual judgment.

(7) W. C. T. desiree a process by which
he can bleach tallow (make it white) without interfer-
ing with its use for culinary purposes. A. We recom-
mend simple boiling with its own volume of water, as
there is a strongand well-founded prejudice against the
use of chemicals.

(8) A. W. W. asks how flowers can be
preserved in their natural colors. A. Dip the flowers in
melted parafine, withdrawing them quickly. The
liquid should be only just hot enough to maintain its
fluidity, and the fiowers should be dipped one at a time,
held by the stalks and moved about for an instant
to get rid of air bubbles. Fresh cut flowers, free from
moisture, make excellent specimens in this way.

9) J. P. McL.—For drying hickory for
mallets: Heat in a steam box until the sap is boiled
out, then transfer to & dry room or box heated to
nearly 200°, and allow to cool slowly.

(10) B. J. D. asks: 1. Will you please
inform me of the best means to separate wire nails
from the sawdustin which they are tumbled. I use
hand sieves, and find it tedious, and it consumes too
much time. A. Your question can hardly be considered
of general interest. For separating the nails from the
sawdust, we recommend a revolving tumbler set at an
inclination, with the upper end solid, lower end a sieve
of the proper mesh. Feed the nails and rawdust from
& hopper spout at the upper end, constantly. \The saw-
dust will work through the sieve, and the nails be dis-
charged from the lower end clean and dry. 2. Also the
next best lubricant to oils, in running the wire into the
machines, as it requires 8o much tumbling and sawdust
to clean the oil from them, and make them bright for
nse? A. For a lubricant use strong soap water; pass
the nails through boiling water on a wire cloth apron
and over a steam coil or other hot saurface, and leave
out the tumbling and sawdust.

(11) J. L. H. asks: 1. Is there any ce-
ment for glassware which will stand hot water? A.
Glue to which bichromate of potash has been added,
and which has afterward been exposed to strong sun-
light, becomes insoluble. The proportions are not
very well ascertained, but about1 part of the bichro-
mate, dissolved in water, and added to a solution of
6 parts of solid glue, answers very well. 2. Is there
anything which will take mildew out of white goods
which have been washed? A. Wet the spots witha

in settl of an argument as to the best method
of gas saving—by closing cocks near the burner or by
regulating at the meter? A. In general terms, the fur-
ther from the burner the regulating is done the better.
(as should be as unobstructed as possible in its path to
the point of consumption, so as to avoid eddies, which
impair the illuminating power. The only objection to
governing or regulating at the meter is, that it does not
allow for different elevations of burners, and it does
not, when cock regulating is used, allow for the hurn-
ing of varying numbers of lights. The use of large burn-
ers and fewer in number is to be advocated.

(15) J. 1. asks: Is it heavier on a horse
to pull a load by a 100 foot rope or chain than close to
it? A. If the rope or chain is free from friction on the
ground, it is easier for a horse to pull a given steady
Ioad by the long hitch. Much depends upon the condi-
tion or kind of work.

(16) J. J. D. asks: 1. What composition
is used by hardware manufacturers to make paper
labels adhere to iron, and what is it composed of?
A. Use a dilute solution of white gelatine orisinglass,
in the proportion of about one to twenty. For receipts
of cements see the collection given in ScIENTIFIC
AMERICAN SUPPLEMENT, No. 158.

(17) H. W. C. writes : A farmer wishes to
know how to construct & cheap and easily handled
filter for water. A. Use two stone pots or jars, as
shown in the accompanying
engraving, the bottom one
being a water jar with side
hole, if it can be procured;
otherwise, if no faucet can be

moved to enable the water to
be dipped out. The top jar
mnst have a hole drilled or
broken in the bottom, and a
small lowerpot saucer inverted
over the hole. Then fill in a
layer of sharp clean sand,
rather coarse. A layer of
finer sand, a layer of pulverized
charcoal with dust blown out, then a layer of sand,
the whole occupying one-third of the jar.

(18) W. M. M. asks for some transparent
paint suitableto paint on tracing muslin. A. You must
use a transparent varnish such as the following: Dis-
solve 80 parts of copal and 2 parts of camphor in 120
parts of oil of turpentine and 30 parts of oil of lavender.
Use lakes, gamboge, Prussian blue, and the other trans-
parent colors, mixed with the vehicle.

(19) A. H. asks the size of steel wire rope
necessary to suspend a weight of 16,000 pounds, each
end of the rope being fastened 1,600 yards apart, the
weight to travel from one end to the other on the rope.
A. The scheme of 80 long a span carrying a load is
impracticable. A span of 4,800 feet will nearly absorb
the margin of safety by its own weight, depending npon
the amount of deflection that could be allowed in the
catenary curve. The largest steel cables that are made,
2% inches, weigh 18 pounds per foot, or over 81 net tons
for your span; with a deflection o f one twenty-fifth, or
nearly 200 feet, the tension would be 3}4 times the
weight, or 254,800 pounds, while the ultimate strength
is but 400,000 pounds.

(20) W. F. E. asks: 1. How are bath
bricks made? A. Bath bricks are found native as
minerals, and are imported from England. 2. How are
papier mache ornaments moulded, and where can I pro-
cure a work on thesubject? A. We cansend yon Spons®
*“ Workshop Receipts ™" for $2.00, first series, which con-
tains full information on papier mache. See also va-
rious articles in SCIENTIFIOC AMERICAN SUPPLEMENT
on the technology of the paper trade.

(231) D. B. wants a receipt for a dark
cherry stain for a white pine floor. A. Use rain water
3 quarts, annatto 4 ounces; boil in a copper kettle till
the annatto is dissolved, then put in a piece of potash
the size of 8 walnut; keep it on the fire about half an
hour longer, and it is ready to bottle for use.

WBusiness and Personal.

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

The new * Trautwine’s Curves” is an exceptionally
handsome book. Engineering News, July 3, 1886, says it
**is probabiy the most complete and perfect treatise on
the single subject of railroad curvesthat is published in
the English language.”

Best tempering finid known—Mercury, potash, and
hydrochloral. $2.00 per gallon. Samples, 25¢c. Address
Chemical Works, New Albany, Ind.

Hodges’ universal angle union makes pipe connection
at any angle. Rollstone Machine Co., Fitchburg, Mass.

To makers of water wheels, current wheels, and hori-

zontal turbines—Please address W. H. Garlick, Calumet,
Ohtio.

used, the top jar can be re- | trati

Sphero! A new and original game; an out-door sport;
unlike any other. Apparatus of wood, simple, inexpen-
sive. Packed like croquet, and cost to manufacture
about the same. Patent pending. Rights, ete. Ad-
dress J. M. Hughes, Brooklyn P. O., N. Y.

The H. W. Johns Manufacturing Co., 87 Maiden Lane,
N. Y., will send to any address in the United States, post-
age prepaid, a trial package of ¥ pound of asbestos wick
packing and 1) pounds of asbestos piston rod packing,
on receipt of one dollar; or i pound of asbestos wick
packing and 3} pounds of asbestos piston rod packing,
on receipt of two dollars. Give address in full—name,
town or city, county. and State. The H. W. Johns as-
bestos packings are the best and most economical made.

For Sale—Ivory button works. Large, well lighted
building ; 20 H. P. engine; capacity, 200 gross per day; do-
ing splendid businees; plenty of cheap labor. Price,
only $3,000. Address T. Bergy, Caledonia, Mich.

‘Wanted—A pushing man, capable of taking charge of
a shop for building engines. A fine chance for a skilled
mechanic. Address, with references, etc., lock box 17,
York, Pa.

Blake's Improved Belt Studs are the best fastening
tor Leather and Rubber Belting. Greene, Tweed & Co.,
83 Chambers St., New York.

Wanted—Tool agents in shops. Outfit free. E. H.
Randall & Co., 164 Lake 8t., Chicago, Ill.,

Link Belting and Wheels. Link BeltM. Co., Chicago.

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

Protection for Watches.

Anti-magnetic shields—an absolute protection from all
electric and infl Can be lied to any
watch. Experimesntal exhibition and explanation at
* Anti-Magnetic Shield & Watch Case Co.,” 18 John St.,
New York. F. 8. Glles. Agt.,or Giles Bru. & Co., Chicggo,
where full assortment of Anti-Magnetic Watches can
be had. Send for full descriptive circular.

Woodworking Machinery of all kinds. The Bentel &.
Margedant Co., 116 Fourth St., Hamilton, 0.

Concrete patents for sale. E. L. Ransame, 8. F., Cal.

MONOGCRAPHS
American Architeeture.

“S8hould be on the library table of every archi-
tect.”—Buflding.

¢ Of great interest to laymen as well as to archi-
tects.”—Boston Advertiser.

*No. 8 in the sumptuous series of * Monographs
of American Architecture,’ which this house has
begun to issue, will be devoted to the beautiful
buildings erected by the Ames family in North
Easton. The Town Hall is admired the country
around for its beauty, and is a fine subject for illus-
on. No. now issued, presents many views
of the new Capitol at Hartford, both exterior and
interior. They are made by the heliotype process,
and reproduce the exquisite workmanship of the
carving and statuary with much fidelity.”—Phfla-
delphia Press

1

** The most available and beautiful mementos of
the late H. H, Richardson, the most eminent of
American architects, are the recently published
* Monographs of American Architecture,’ one of
which fully and finely illustrates the new Harvard
Law School; and another the Ames Memorigl
Buildings at North Easton. Each mono ph con=
tains more than a score of pictures, 13 x 16 inches.”
—The Beacon (Boston).

No.I. Harvard Law School.

H. H. RICHARDSON, Architect. 18 plates (Gelatine

from nature), 18x16 inches. In portfolio, 35.00

LIST OF PLATES.

Austin Hall, Harvard Law School ; general view.
—General View of Porch.—Capital, and Architect’s
Monogram.— Three plates of Capitals.—Entrance
emorial Hall.—

from Northwest.— Tourelle.—
Tourelleand Entrance.—Main Staircase.—Reading-
%oom. —Fire-Place in Reading-Room. —Groun

No. II. The State Capitol, Hart-
ford, Conn,
RICHARD M. UPJOHN, Architect. 22 plates (Gelatine
from nature), 13x16 inches. In portfolio, $6.00
LIST OF ILLUSTRATIONS.

North Front, from the Terrace.—North Porch.—
Detail of North Porch.—View from North Porch.
showing_Soldier’s Monument and . Park.— Eas
Front.—Details of East Porch, with Bass-relief of
the Charter Oak.—View from Southeast, Carriage
Porch,—Detail of Carriage Porch.—South or Car-

Porch.—General View from the Soutlieast.—
West Front.—South Main Corridor, showing Dome
Piers and East Stairway.— Dome.— Interior of
Dome, at Gallery Level.—North Main Corridor,
showing Model of *“The Genius of Con ecticut,”
the terminal figure on the Dome.—8outhwest Gable
and Dormers.—Hall of Representatives.—East or
enate Stairway.—Senate Chambers.—Detail of
Southwest Pavilion.—West Main Corridor, showing
Bronze Statue of Gov. Buckingham, and the State
Battle Flags.—Plans., ____

No. ITI. The Ames Memorial Build-
ings at North Easton, Mass.
H. H. RICHARDSON, Architect. 22 plates (Gelatine
from nature), 18x16 inches, also two lithographs.
In portfolio, e .« . . $6.00
LIST OF ILLUSTRATIONS.

General View of the Town Hall and Memorial
Library, from the Southwest.—General View, from
the Noxtheast.—Front View of Town Hall.—Arcade
of Town Hall.—Detail of Arcade.—Interior of
Loggia.—West End of Town Hall.—View from
Southeast.—East End.—Detail of East End of Town
Hall.—General View of Library.—Entrance Arch-
way.—Details of_Library Front (two plates).—East
End.—Chimney Piece in Reading-Room.—Interior
of Book-Room.—The Gate-Lodge,from the Grounds
of F. L. Ames, Esq.—The Gate-Lodge, from the
Southwest.—The Gate-Lodge, from the Street.—
The Railroad Station, from the Track.—Plans of
Town Hall and Memorial Library.—Plans of Gate-
Lodge and Railroad Stati

on.
No. IV. The Memorial Hall at Har-

vard Universitg.
WARE & VAN BRUNT, Architects. 13 plates (Gela-
tine from nature), 18x16 inches, and one Photo-
Lithograph. In portfolio, . . £5.00
LIST OF ILLUSTRATIONS.
General Views of Cambridge, from the West.—
Harvard Memorial, Hall from tie Southeast.—The
Main Entrance.—'The Memorial Vestibule.—En-
trance of Dining Hall.—Southwest Porch.—Cloister
and Memorial Tablet.—Views of Memorial Hall
from the West, with Statue of John Harvard.—
Dining Hall. looking West.—Dining Hall, looking
East.—East End.—Sanders Theatre.—Sanders The=
atre, the Stage.—Plan.

TICKNOR & CO. Boston.
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NOTABLE AND SIGNIFICANT ITEMS

Purty-socnd. Annma) Repor

A total income of over nineteen million two hun-
dred thousand dollars, and payments to policy-
holders of nearly eight million dollars.

Interest income over three million seven hundred
thousand dollars, being over 51§ per cent on aver-
age net assets, and over nine hundred thousand
dollars in excess of death-losses paid.

Market value of securities over three million six
hundred thousand dollars in excess of their cost.

Liabilities, both actual and econtingent, provided
for, and a surplus of over fifteen and a half million

'dollars by the State standard.

AN INCREASE of over three million dol-
lars in income, over two mildons in surplus,
over eight millionsin assets, over sixteen mil-
lions ¢n insurance written, and of over forty=
four millions of insurance in force—OVER
THE FIGURES OF THE PRECEDING
YEAR.

Over three hundred million dollars of in-
surance in force, Janwary 1, 1887.

Summary of Report,
BUSINESS OF 1886.

Recelved in Premiums.... ........ccuee..! $15,507,906.04
Received in Interest, Rents, ete........ 8,782,502.84
Total Income............. $19,230.408.28
Paid Death-claims.. . 8%,757,085.97
559,025.01
icles Purchased.....ccoveeeicenerccccnes 4,811,119.11

Total Paid Policv-holders.... .. $7,627,230.09

New Policles Issued.... . 5 22,027
New Insaramce Written.. .$85,178,294.00
CONDITION JAN. |, 1887.

Cash Asmeta................. 875,4212453.37
*Divisible Surplus, Company’s Standard, $8,080,5627.25
“

{tTontine .. LD 4,176,425.25
Total Surplus, Co’s Standard...$12,256,952.50
Surplus by State Standard (;4}‘ per ct.)..$15,549,819.58

Polleles In Force........cceeeieeieccnnnnens 97,219
Insursnce 1a Force......cc..cceeveiaaaanad $804,878,540.00
PROCRESS IN 1886.

Excess of Interest over Death-losses
Patd.cccoennnnnnn. 2965,466.27
Increase in I 8,109.885.54
Incresse in Snrplus, Statc Standard.... 2,884,272.59
Increase In Assets.........ccccceeenvennncnne 8,857, 188.05
Increase in Insurance Written.. ... 16,656,842.00
Incresase in Insurance in Force.......... 44,699,040.00

*Exclusive of the amount specially reserved as a contingent liablli
to Tontine Dividend Fund. 4 o4

ltOur and above a 4 per cent. reserve on existing policies of that
class.

THE NEW-YORK LIFE ISSUES A
Greater Variety of Policies

THAN ANY OTHER COMPANY,

Thereby adapting its contracts to the largest num-
ber of people. It has lately perfected a return-
premium feature, under which many of its policiea
are issued with

Guaranteed Return of all Preminms Paid,
in addition to the Amount Originally Insured,

in case of death during a specified period.
The returns on the NEw YORK LIFE’S Tontine
Policies that have matured have been
Larger than those of any other company

(whether Tontine or Ordinary), comparison being
made be ween policies taken at same age and pre-
mium rate, and running through the same period
of time.

Do not insure until you have seen full particu-
lars of the NEW-YORK LIFE'S Policies. Do not
fail to write the nearest Agent, or the Home Office,
for such particulars—at once.

New-York Life Insurance Company,
846 & 348 BROADWAY,
New York City.

WILLIAM H. BEERS, President,
HENRY TUCK, Vies-Presiden
ARCHIBALD H. WELCH, 2§ Viee-Pres’t,
RUFUS W. WEEKS, letuary.

THEODORE M. BANTA, Cashier. . O'DELL, Supt. of Agencies.

A, HUNTINGTON, M.B., Medical Director.
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J. RAYNER,

MAHOGANTY,

ALL THICKNESSES,

BOARDS Znb VENEERS
COONTERTOPS A SPECTALTY

Y ARDS:

275—289 E. 20th Sfreet, Foot Houston St., E. R.,
CHICAGO, ILL. NEW YORK.

Trade

Warre's Natral Asphalt Roofing.

FINALLY PERFECTED AND TESTED BY TEN
Mark. YEARS OF PRACTICAL USE.

Over 15,000,000 square feet, or 850 acres, of this roofing have been laid withinthe
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” F'elt

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

Briclx: Malxing Machlinery.

MACHINES OF 10,000, 25,000, 50,000 BRICKS PER DAY CAPACITY.
ERECTED SUBJECT TO TRIAL AND APPROVAL.
OE AMBIERS BROTEIER «& CO,,
PHILADELPHIA, Fifty-second St., below Lancaster Ave,

METAL S ERE YILIGHTS
And Ventilators, Galvanized Iron Cornices,
Corrugated Iron Tin Shingles.

E. VAN NOORDEN & CO.,
383 Harrison Ave., BOSTON.

The H. Edgar Hartwell Company
LEADED GLASS MAKERS, DECORATIVE PAINTERS, ART FURNITUHE &s.

19 West 224 Street, New York Ofty. 6 F St., Washington, D, c.
ARTISTIO PLASTRR wonx A SEPRCIALTY.

10 MEN OF MEANS.

For a check, P. O. order, or registered letter for
, I will send at once, by express, charges prepaid,
ks and drawings tha give view! w&)l&ns, descrip-
tion, and reliable proven costs of modern resi-
dences (mostly of low cost a d embracing every
3roved style and n.rrangement) and ten stables
carriage full information about
heating ventilating. &mining, plumbing, etc. Over
illustrations. A complete and ex austive li-
bmry on the subject, worth many times its cost.
ssible to duplicabe elsewher
'0 the man who intends bobulld this **libra
issimpl indispensable. He shouldexamine all t e
plans (it does not take long), narrow his choice to
a few, and then make a final selection ; or combine
the features of several into a new plan This isa
thorough and comprehensive method that insures
the best results.
To the man of means who is simply looking for a
food investment. this ** library *’ suggests the uild-
ng of modern houses, especially those of low cost,
to rent or to sell. It gives him plans. data, facts,
and ﬂgnres on which to base exact calculations.
More than 8000 houses have been built from our | -
plans. Printed reference lists to some hundreds of
patrons, in every part ofthe country,are furnished,
who will testify to their accuracy—a point t,hat,
every owner should be satisfied about before com-
mencing to build. Address, with remittance,

R. W. SHOPPELL, Architect,

191 Broadway, New York.
(Manager, CoSperafive Building Plan Association.)

BLINDS and SHUTTERS

Blinﬁm;i'menon

A DESIRABLE

Chandler & Farquhar,

177 Washington 8t.,
BOSTON.
Agente for Fay's  Yankee ” CALIPERS
AND

Barnes’ Foot Power Machinery,
AND DEALERS IN

Machinists’ Supplies of Every Kind,

Send two stamps for illus. catalogue.

CHARTER’S

G I,

Warranted equal to
anyin Power and Econo-
y and superior to all
n Simplicity, and Com-
pactness ives_an Im-
Fﬂw at every Revolu-

o

CHICAGO AGENT:
H. H. Latham,
1i5 Monroe Street.

NEW YORK AGENT.
Zell Engineering Co., 112 Liberty Street.

Williams & Orton Mfg. Co.

P. 0. Box 148. STERLING, ILL.

F. W. DEVOE & CO0.

(Established 1852),

PURE

MIXED
PAINTS

We desire to eall attentlon of consumers to the fact
that we guarantee our readdy mixed paints to be made

IMPROVEMENT.

202

Our outside work is put %"JZ;S.’ g:; :%sgg? ogh&wﬂi"” mﬁ%tb Demmig:lttegig-
together with paint. | manufactasig thaw L Boe oLor batent metEod fn
made to serve the u?ose of pure linseed oil. Sample
0 g;ard's, containing esirable shades, sent on appllc&-
‘We also manufacture FlNE VARNlSH ES,
DRESSER DOORS WOOD FILLERS,
AND WOOD STAINS.
OUTSIDE SHUT- ARTIST'S MATERIALS,
TERS MATHEMATICAL INSTRUMENTS.

Cr:galoguea of our different departments to responsible
parties

Cor. Fulton and
William Sts.,
NEW YORK.

202

PENFIELD & VAN AUKEN, Oswego, . 1.

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

HEATING APPARATUS

thoroughly durable.

other made.

Parties wishing

will please send for

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: It
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

ITLLUSTRATED CATAT.OCUR.

Portable: 8 eizes, 25, 82, and 36 inch,

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

Brick set : 8 sizes, 86,40 and 48 inch,

© 1887 SCIENTIFIC AMERICAN, INC.
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Stained and Mosaic Glass.

THE TIFFANY GLASS

333 - 335 Fourth Avenue,

INEW TYORXRK.

LOUIS C. TIFFANY, Pres't and Art Director.
JOHN DUFAIS, Secretary.

PRINGLE MITCHELL, Vice-Pres't and Manager.
JOHN CHENEY PLATT, Treasurer.

ESTABLISHED 1843.
Manufacturers of

Stablo Fittings and Fixtares,

IMPROVED and PATENTED
IRON, BRASS, BRORZED and NICKEL-PLATED
POULTRY YARD APPLIANCES, ETC.

Low estimates furnished to Architects, Builders
Carpenters, Masons, etc.

COMPANY,

Catalogue Malled on Application.
SAMUEL S. BENT & SON,
No. 111 Chambers St,, New York, N.¥Y.

IMPORITAINT

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

ROSENBERCS=

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

They possess more
body, higher luster,
greater resisting pros
perties to atmospheric

For all classes

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

For

Outside Work,

influences, action of] Requiring extreme
water and alkali, are ng CISTERED durability, use No. 1
more elastic, will not ELASTICA FINISH, or

I No. 2 where No. 1 1s

too slow drying.

rINISHES

NO.I ¥ NO.Z.

scratch or mar, and are
more durable,

WORKS: Manufactured by
784-740 East 14th Street,
733=739 East 13th Street,

100-207 Avone D. STANDARD VARNISH WORKS,

Offlice, 207 Avenue D, NEW YORK.
Send for Samples and Full Particulars.

WROUGHT IRON.——— ANTI-FRICTION.
It Excels All Others

In security of door.

In ease of motion.

In simplicity of application.
This Hanger and Iron-Clad
| Track costs less than others
that are not as good and it
sells at sight. Requires no
oil. Has no flange wheels.
Can not break or get off the
track.

CRONK HANGER CO.,
ELMIRA, N. Y.

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.

MINERAL WOOL |

(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.

~ PHILLIP SEMMER & COMPANY.

PI.ATE SHEET & LOOKING GLASS Denot

No 4.6.8 &10 DESBROSSEG.S7. NEW YORK.

IGLASS"

WRITE FOR QUOTATIONS.

TORK BUSINES>

B \VHEFLER@T“T NT Woob f n
DREINICS LITHOCEN i

LITHOGEN PRIMER., NOOD ST NS
SILEX ~LINT.Aw FELLSPAR .

PAMPHLET GIVING DIRECTIONS FOR _FINISHING HARD WOOD FREE TO ANY ADDRESS. -~ ¥

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,

ettt — e
-0

PEERLESS
MORTAR COLORS,

BLACK, BROWN, BUFF, AND RED.

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

Architectural Sheet-Metal Works.

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

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

CHENEY & HEWLETT,

Architectural Iron Works.

WROUGHT AND CAST IRON WORK FOR
BUILDING PURPOSES.

OAL"‘DVIELLS
ONVE R

WE IL’S S EEL
0931‘1?133 IV‘Vegt uahlnnon t., Chicago, Ill‘l

CCTRIINGES !

1G HTB

w

N.
C.

CHENEY. 201 BROADWAY
HEWEETT. } 0m0n.{ NEW YORK.

Book,giving strength of wrought-iron girders.
and cast-iron columns mailed on appl?lcation.

‘by.thousands of

has brought a lot of imitators copying us =
12, posrbis. Bemember they T ENUIN
P Baeit D TS OV g ENvINE

RUSSIA CEMENT G0, Eioseefes. wase

Manufacturers and Dealers in uet and Inlaid
Floors, Wainscoting, Etc.

J. DUNIFEBEERE & OO,

Wood Carpet and Weather Strips

OF ALL KINDS,

THE VAN DEPOELE ELECTRIC MANOPG. CO,

Nos. 15, 17, 19 & 21 N. Clinton St.,
Chicago, 111,

Eleetric Lights and Transmisslon of Power.

We have the most ect and economical
Electric Motor for runn elevators, fans, print-
ing presses, and other machinery, the most com-
plete Electric Railway Xystem, and the largest
number of Electric Railwaysin successful opera-
tion. Write for particulars, stuting what you want

102 Washington Street, = = CHICAGO.

. B BIBB’S Cetbeated Orighay
5 BALTIMORE Factory, 204 to 213 South Glinton Street.
</ T AT RS
'l'hllndm-utndznm:
' AMWARMIN
! TFA WAR)
CLIGHTS”) \‘”
CONbTRU(‘TIONS THE BEST.
d . HODCE'S i SEND FOR CIRCULARS .
\\ ‘\ Universal Angle Union FukeraSTeamHEATING (0 ROCHESTER N Y
‘ PATENTED.
Combining an elbow and

union, and can be set at
any angle at which it isde-
gired to run the pipe.

En cyclo-
pedla of
700En v
in of
Hanufacturers & Wholesale Agents, w L L
BOLLSTONE MAOEINE 0., 48 Water 8t., FITCEBURG,MASS. TOOLS,

Diamond Bobk free,
Drlls and 25¢. for
Lightning mailing it.
Hydraulic American
ELL Wall Worh,

Machines,

THE CRILTON MEG. GO,

in use, Sample cards

Would call the attention of Architects and persons de-
siring a good artiole to their Pure Linseed Oil Paints,
The most durable and, therefore, the most economical

48 Maiden Lang, N, Y.

of colors sent on application,

© 1887 SCIENTIFIC AMERICAN, INC.
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PA’{'ENT FOOT POWER MAGHINERY.

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

THE EMPIRE SCROLL SAW,

Cuts 3 in, Thick, Swings 24 in. Has Upright
Drill, Tilting Table, Powerful Treadle Motion,
Cuts Rapid, and is Easy to Operate,

PRIOCE, complete, $35, Without Drill, $20,

This Machine will pay for itself in a short
time—read the following:

JACKSON & LAW, Carpenters and Con-
tractors, BEAVER FALLs, PA., write: We are
well pleased with the Empzre Seroll Saw.
We made a zest of its capacity when we had

it “on trial,’ in cutting Brackets from 2 inch
pine plané, and earned $4.25 in 6 hours, af-
ter deducting the cost of material, comput-
g at the price we would have to pay at the
Planing Mill for the same brackets.

Machines sent on Trial. Catalogne Free.

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

THE MOST VALUABLE

Decorative and Preservative
PA!NT m THE WORLD _ .

STAT g

O,g) \l'“'v

é\‘\’p Arr SUF‘ ,‘\)\v :
SED‘(.‘\TPF\N ot

Iy SUNNY WEATHE

FAC CEISNOT Hamp o8

0 STATES GiTA PER® o

x\LRO\’Im NCE R’-’L;

A DECORATIVE

—AND—

Preservative Paint
OF GREAT VALUE.

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

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
and for Buildings exposed to sea
breezes.

U. S. Gutta Percha Paint Co.
J. WILLIAM RICE,
President and General Manager,

Providence, R. 1.

SHIELDS & BROWN

Mansfagnn and Sole Propristor

For BOILERS and STEAM PIPES

Reduces Condenaation of Steam.

FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.

The Best Non-Conduct or of Heat and Cold in the World
Send for illustrated descriptive Circular, and name this paper.
143 Worth Street, New York.

78 and 80 Lake Street, Chicago.

ORNAMENTAL BRICK gi

Brick_ and Terra-Cotta fur-
nished from any design.
Bricks for Arches ground to
suit any radius,

Equal in Quality and Color
to Philadelphia Brick.

JAMKS H. BEGGS & CO.,
Wilmington, Del,

‘Will you please send us your
address by postal card and

ing you the whole of our
story?

J. MEANS & CO.

» 43 Lincoln St.,
Boston, Mass.

BlNCINNA’I¥ 0.
SOLE AGENTS URITED STATES

T A. FAT &
(Cincinnati, Ohio, U. 8. A.)

CO.,
Beclusive Agents and Importers for the Unlm States

of the
CELEBRATED

PERIN BAND SAW BLADES,

Wamranted superiorto all othersinquality, finish,
uniformity_ot temper, and zeneml durnblllty-
ne Perin Saw ontwears lhre
NManafacturers of “h“iﬂ lVlnchInei and
other Patent Wood Worklng achinery.

ATALOGUES FREE _TO ANY ADDRESS
RN

® *AN oF a“'s . E\_s
_ gp.?

= b

SOVODNONY - 20 WAGWTWMAN

AMMOND"

Price, including one extra type wheel,
$100.

THE HAMMOKD TYPE WRITER G0,

"7 Nassau St.,, N. Y.

300 Washington St., Boston.
144 South 4th St., Philadelphia.
186 Monroe St., Chicago.
215 Chestnut St., St. Louis.
128 Walnut St., Cincinnati.
617 7th St,, N. W., Washington.
15 N. Charles St., Baltimore.
446 Woaod St., Pittsburgh.

gAMDERS@N
# PRESSED BRICK CO.
157 Lasalle Street,

CHICAGO, ILL.

Front & Ornamental
ressed Brick.

WOODWORKING
MACHINERY.

No. 2 Saw Table.

No. 1 Variety Moulder,

No. £ Pony Planer.

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

GITLT.TINDFER & SONS,
720 ARCH STREET, PHILADELPHIA.

IMPORTERS MANUFACTURERS OF
AND DEALERS IN
FRENCH 110 AMERIGAN FRANKLIN
Plate Glass, A Window Glass,
lonking Glass } Equal toForeign Brands;
Pla tes Also Manufacturers
1 OF THR
Enameled, “New Flint Glass
Colored, Ornamental Tile,”
Cathedral, —soR—
AND Windows In Cars and
other Ornamental [ Dwilings,

. Gl,ass' I Unequale:l) ll.il-ilvlam:y.
GlﬂZlﬂl‘S Dla]]llllllls. (SEE CUT.)
Pure Putty, Catalogues and Estimates

Points, etc. furnishod on. PRI

E. J. JOENSON,

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 Eureka Spiral Screw Drlver

IS the most durable, and will drive a larger screw in less time than any other of the spiral screw
drivers now made. In proof of thisstatement, see the test as given in the October issue of the
ARCHITR(T AND BUILDER. It costs the mechanic nearly one-half less than any other, ’.l‘he cylinder
is mam_/actured of polished brass and blades of finest steel. Made in two sizes: No. extended
14 in. long, closed 9in. No. 2, extended 19 in., closed 12 in. Sold by C. E. Jennings ‘& Co., ﬁ -
bard, Spencer, Bartlet & Co.. Ch icago. ; Simmons Hardware Co., St _Louis; Walbrxd & Co o
Buﬂ‘alo, N. Y.; A. Freeman, Chicago: Burdet & Fuller, Boston } the Biddle Hardware , Phila-
Baltimore, and all the principal hardware dealers in the U. S. A.

1. Retail, $1.25. No. 2. Retalil,

delphia Corliss & Fulton,
throughout the world. No. $1.50.
Owned and manufactured by DECATUR COFFIN co., Decatur, Il

M- J

i

These Paints are in every respect strictly first-class, being composed of
the best and purest materials obtainable. They have a larger sale than
any other paints made in this country or abroad, and, although they cost
a trifle more per gallon, they will do more and better work for the same
amount of money, owing to their wonderful covering properties, while
their superior durability renders them the most economical paints in the
world. Sample Sheets and Descriptive Price List free by mail.

H. W. JOHNS MANUFACTURING CO.,

SOLE MANUFACTUREES OF
H.W.Johns’Fire and Water-Proof Asbestos Roofing, Sheathing, Building Felt,
Asbestos Steam Packings, Boiler Coverings, Roof Paiats, Fire-Proof Paints, et¢s

VULGABESTON, Moulded Piston-Rod Packing, Rings, Gaskets, Sheet et
Established 1858. 87 MAIDEN LANE, NEW YORK, CHitAse. pHILABELPHIA,

WEBSTER'S UNABRIDGED DICTIONARY.

th -
h'l-'to_qbelt 1{;‘&“ %:l' m& Dictionary ex:

The latest issue of this work comprises

A DICTIONARY

containing 118,000 Words, and 3000 Engravings,

A CAZETTEER OF THE WORLD

25,000 Titles, with pronunciation, &c., (Just added) and

A BIOCRAPHICAL DICTIONARY

Dict" nearly 10,000 Noted Persons; also various Tables,
Kxgs “It is an ever-present and reliable

hool-master to the whole family.” A LL | N ONE BOOK.

Webster is Standard Authority in the Government Printing Office and with the U. S. Supreme Court, and is
recommended by the State Sup’ts of Schools in 36 States, and by the leadmg College Presidents.

It has 3000 more Words than any other Am.
and nearly 3 times the number of En-

Published by G. & C. MERRIAM & CO., Springfield, Mass.

© 1887 SCIENTIFIC AMERICAN, INC.



Band Saws.

Scientific Qmericm,

rehitects and Buitders Edition,
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Band Saws.

DAMASCUS TEMPERED BY NATURAL GAS
HEAT, SUPERIOR TOUGHNESS.

After mqre than te i
facture of %:nd 2 nwgeg.arse d

of Tem
tion.

rience in the manu-
vered a new process

h?:rlnz aml snmEhtenlnz all at one opera-

solute perfection.

We est all users of Band Saws to send us
their address inr?ﬂl and also adeseription of thesizes of

saws used, and we wlll by return mail,
prices, and also send”™ them our
which contains much valuable

d Saws.

uote them special
mphle on the Band Saw,
ormation for all users of

The Superior Quality of our Band Saws, All Tempered, Straight-
ened, and Trued at one operation, which we have patented, makes
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE

PAST YEAR.
best imported saws.

Our largest and best customers prefer them to the

" WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS. &9
I

NATURAL CAS

Is perfectly free from all impurities,. and steel
heated by its use does not scale. It contains no
sulphur or other base substances. We are the first
to adopt its use in heating saws for tempering,
which explains the cause of oursaws being tougher
than any others now made.

OUR CIRCULAR SAW

Of all sizes from 6 inchesin diameter to 6 feet, both

Solid and Inserted Teeth, also our
Double Toothed Gross Cuts

EQUAL.

(

A

(twosawsin one),forall uses HAVE NO

lC(L\Tu

v

\'I I)

S A‘Ns

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. wumiren)

Beaver Falls, Pa.

DrAWING S

ENLA

~RGED

Large Views of Buildings, Bridges,
negatives by our New Permanent

Machinery, Furniture, made from small

romide Process. Also contact prints cheaper than silver prints,

Sample books of photographic prints mounted on cloth made up tor agents. Send for samples and

estimates on all photographi¢c work.
The Eastman D
Permanent Bromide Paper furn

Plate and Film Co.y 1000 State St., Rochester, N. Y.
ed for copying drawing's

AND PLANS
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